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[bookmark: MCCQCTEMPBM_00000029]16	NR standalone tests with all NR cells in FR1 for RedCap
16.0	General
This clause contains test scenarios for NR standalone for Reduced Capability UE. All NR cells are in Frequency Range 1.
16.1	RRC_IDLE state mobility
16.1.1	NR cell re-selection
16.1.1.0	Minimum conformance requirements
16.1.1.0.1	Minimum conformance requirements for intra-frequency cell re-selection for RedCap
The UE shall be able to identify new intra-frequency cells and perform SS-RSRP and SS-RSRQ measurements of the identified intra-frequency cells without an explicit intra-frequency neighbour list containing physical layer cell identities.
The UE shall be able to evaluate whether a newly detectable intra-frequency cell meets the reselection criteria defined in TS 38.304 [30] within Tdetect,NR_Intra_RedCap when that Treselection= 0 . An intra frequency cell is considered to be detectable according to the conditions defined in TS 38.133 [6] Annex B.x.y for a corresponding Band.
The UE shall measure SS-RSRP and SS-RSRQ at least every Tmeasure,NR_Intra_RedCap for intra-frequency cells that are identified and measured according to the measurement rules.
The UE shall filter SS-RSRP and SS-RSRQ measurements of each measured intra-frequency cell using at least 2 measurements. Within the set of measurements used for the filtering, at least two measurements shall be spaced by at least Tmeasure,NR_Intra_RedCap/2.
The UE shall not consider a NR neighbour cell in cell reselection, if it is indicated as not allowed in the measurement control system information of the serving cell.
For an intra-frequency cell that has been already detected, but that has not been reselected to, the filtering shall be such that the UE shall be capable of evaluating that the intra-frequency cell has met reselection criterion defined in TS 38.304 [30] within Tevaluate,NR_Intra_RedCap when Treselection = 0 provided that:
when rangeToBestCell is not configured:
-	the cell is at least 3dB better ranked in FR1 for 2 Rx RedCap.
-	the cell is at least 4dB better ranked in FR1 for 1 Rx RedCap.
when rangeToBestCell is configured:
-	the cell has the highest number of beams above the threshold absThreshSS-BlocksConsolidation among all detected cells whose cell-ranking criterion R value in TS 38.304 [30] is within rangeToBestCell of the cell-ranking criterion R value of the highest ranked cell. 
-	if there are multiple such cells, the cell has the highest rank among them. 
-	the cell is at least 3dB better ranked in FR1 if the current serving cell is among them for 2 Rx RedCap.
-	the cell is at least 4dB better ranked in FR1 if the current serving cell is among them for 1 Rx RedCap.
The 1 Rx RedCap UE applies absThreshSS-BlocksConsolidation as the signalled value of absThreshSS-BlocksConsolidation [2] + 1 dB.
When evaluating cells for reselection, the SSB side conditions apply to both serving and non-serving intra-frequency cells.
If Treselection timer has a non-zero value and the intra-frequency cell is satisfied with the reselection criteria which are defined in TS 38.304 [30], the UE shall evaluate this intra-frequency cell for the Treselection time. If this cell remains satisfied with the reselection criteria within this duration, then the UE shall reselect that cell.
For 1 Rx RedCap not configured with eDRX_IDLE cycle, Tdetect,NR_Intra_RedCap, Tmeasure,NR_Intra_RedCap and Tevaluate,NR_Intra_RedCap are specified in Table 16.1.1.0.1-1. For 2 Rx RedCap not configured with eDRX_IDLE cycle, Tdetect,NR_Intra_RedCap, Tmeasure,NR_Intra_RedCap and Tevaluate,NR_Intra_RedCap are same as Tdetect,NR_Intra, Tmeasure,NR_Intra and Tevaluate,NR_Intra specified in TS 38.133 [6] in Table 4.2.2.3-1. 
For 1 Rx RedCap and 2 Rx RedCap configured with eDRX_IDLE cycle, Tdetect,NR_Intra_RedCap, Tmeasure,NR_Intra_RedCap and Tevaluate,NR_Intra_RedCap are specified in Table 16.1.1.0.1-2 for FR1, where the requirements apply provided that the serving cell is configured with eDRX_IDLE and is the same in all PTWs during any of Tdetect,NR_Intra_RedCap, Tmeasure,NR_Intra_RedCap and Tevaluate,NR_Intra_RedCap when multiple PTWs are used. 

Table 16.1.1.0.1-1: Tdetect,NR_Intra_RedCap, Tmeasure,NR_Intra_RedCap and Tevaluate,NR_Intra_RedCap
	DRX cycle length [s]
	Scaling Factor (N1)
	Tdetect,NR_Intra_RedCap [s] (number of DRX cycles)
	Tmeasure,NR_Intra_RedCap [s] (number of DRX cycles)
	Tevaluate,NR_Intra_RedCap
[s] (number of DRX cycles)

	
	FR1
	FR2Note1
	
	
	

	0.32
	1
	8
	11.52 x N1 x M2 (36 x N1 x M2)
	1.28 x N1 x M2 (4 x N1 x M2)
	5.12 x N1 x M2 (16 x N1 x M2)

	0.64
	
	5
	17.92 x N1 (28 x N1)
	1.28 x N1 (2 x N1)
	5.12 x N1 (8 x N1)

	1.28
	
	4
	32 x N1 (25 x N1)
	1.28 x N1 (1 x N1)
	6.4 x N1 (5 x N1)

	2.56
	
	3
	58.88 x N1 (23 x N1)
	2.56 x N1 (1 x N1)
	7.68 x N1 (3 x N1)

	Note 1:	Applies for RedCap UE of all FR2 power class.
Note 2:	M2 = 1.5 if SMTC periodicity of measured intra-frequency cell > 20 ms; otherwise M2=1. If different SMTC periodicities are configured for different cells, the SMTC periodicity in this note is the one used by the cell being identified. During PSS/SSS detection, the periodicity of the SMTC configured for the intra-frequency carrier is assumed, and if the actual SSB transmission periodicity is greater than the SMTC configured for the intra-frequency carrier, longer Tdetect, NR_intra_RedCap is expected.



Table 16.1.1.0.1-2: Tdetect,NR_Intra_RedCap, Tmeasure,NR_Intra_RedCap and Tevaluate,NR_Intra_RedCap for UE configured with eDRX_IDLE cycle (Frequency range FR1)
	eDRX_IDLE cycle length [s]
	DRX cycle length [s]
	PTW length [s] (number of 1.28s periods)
	Tdetect,NR_Intra_RedCap [s] (number of DRX cycles or eDRX cycles Note 3)
	Tmeasure,NR_Intra_RedCap [s] (number of DRX cycles or eDRX cycles Note 3)
	Tevaluate,NR_Intra_RedCap [s] (number of DRX cycles or eDRX cycles Note 3)

	2.56
	-
	-
	58.88 (23)
	2.56 (1)
	7.68 (3)

	5.12
	-
	-
	117.76 (23)
	5.12 (1)
	10.24 (2)

	10.24
	-
	-
	235.52 (23)
	10.24 (1)
	20.48 (2)

	20.48 ≤  eDRX_IDLE cycle length ≤10485.76
	0.32
	≥[1.28] ([1])
	
(23)
	0.32 x M2 (1 x M2)
	0.64 x M2 (2 x M2)

	
	0.64
	≥[1.28] ([1])
	
	0.64 (1)
	1.28 (2)

	
	1.28
	≥[2.56] ([2])
	
	1.28 (1)
	2.56 (2)

	
	2.56
	≥[5.12] ([4])
	
	2.56 (1)
	5.12 (2)

	Note 1:	The number of DRX cycles in this table is given for the DRX cycles within PTWs.
Note 2:	The eDRX_IDLE cycle lengths are as specified in Section 10.5.5.32 of TS 24.008 [34].
Note 3:	Number of eDRX cycles when eDRX_IDLE cycle length equals 2.56s, 5.12s and 10.24s. Otherwise, number of DRX cycles.
Note 4: 	The lower bound of PTW length is derived based on .
Note 5:	M2 = 1.5 if SMTC periodicity of measured intra-frequency cell > 20 ms; otherwise M2=1.



For any requirement in this section, when the UE transitions between any two states when being configured with eDRX_IDLE, being configured with eDRX_IDLE cycle, changing eDRX_IDLE cycle length, or changing PTW configuration, the UE shall meet the transition requirement, which is the less stringent requirement of the two requirements corresponding to the first state and the second state, during the transition time interval which is the time corresponding to the transition requirement. After the transition time interval, the UE shall meet the requirement corresponding to the second state.
16.1.1.0.2	Minimum conformance requirements for inter-frequency cell re-selection for RedCap
The UE shall be able to identify new inter-frequency cells and perform SS-RSRP or SS-RSRQ measurements of identified inter-frequency cells if carrier frequency information is provided by the serving cell, even if no explicit neighbour list with physical layer cell identities is provided.
If Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ then the UE shall search for inter-frequency layers of higher priority at least every Thigher_priority_search where Thigher_priority_search is described in clause 4.2.2.7.
If Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ then the UE shall search for and measure inter-frequency layers of higher, equal or lower priority in preparation for possible reselection. In this scenario, the minimum rate at which the UE is required to search for and measure higher priority layers shall be the same as that defined below in this clause.
The UE shall be able to evaluate whether a newly detectable inter-frequency cell meets the reselection criteria defined in TS 38.304 [30] within Kcarrier_RedCap * Tdetect,NR_Inter_RedCap  if at least carrier frequency information is provided for inter-frequency neighbour cells by the serving cells when Treselection = 0 provided that the reselection criteria is met 
	For 2 Rx RedCap by a margin of at least 
	5 dB in FR1 for reselections based on ranking or 
	6 dB in FR1 for SS-RSRP reselections based on absolute priorities or 
	4 dB in FR1 for SS-RSRQ reselections based on absolute priorities 
	For 1 Rx RedCap by a margin of at least 
	[5 dB] in FR1 or for reselections based on ranking or 
	[6 dB] in FR1 for SS-RSRP reselections based on absolute priorities or 
	[4 dB] in FR1 for SS-RSRQ reselections based on absolute priorities. 
The parameter Kcarrier_RedCap is the number of NR inter-frequency carriers indicated by the serving cell. An inter-frequency cell is considered to be detectable according to the conditions defined in Annex B.x.y for a corresponding Band. When higher priority cells are found by the higher priority search, they shall be measured at least every Tmeasure,NR_Inter_RedCap. If, after detecting a cell in a higher priority search, it is determined that reselection has not occurred then the UE is not required to continuously measure the detected cell to evaluate the ongoing possibility of reselection. However, the minimum measurement filtering requirements specified later in this clause shall still be met by the UE before it makes any determination that it may stop measuring the cell. If the UE detects on a NR carrier a cell whose physical identity is indicated as not allowed for that carrier in the measurement control system information of the serving cell, the UE is not required to perform measurements on that cell.
The UE shall measure SS-RSRP or SS-RSRQ at least every Kcarrier_RedCap * Tmeasure,NR_Inter_RedCap for identified lower or equal priority inter-frequency cells. If the UE detects on a NR carrier a cell whose physical identity is indicated as not allowed for that carrier in the measurement control system information of the serving cell, the UE is not required to perform measurements on that cell.
The UE shall filter SS-RSRP or SS-RSRQ measurements of each measured higher, lower and equal priority inter-frequency cell using at least 2 measurements. Within the set of measurements used for the filtering, at least two measurements shall be spaced by at least Tmeasure,NR_Inter/2.
The UE shall not consider a NR neighbour cell in cell reselection, if it is indicated as not allowed in the measurement control system information of the serving cell.
For an inter-frequency cell that has been already detected, but that has not been reselected to, the filtering shall be such that the UE shall be capable of evaluating that the inter-frequency cell has met reselection criterion defined TS 38.304 [1] within Kcarrier * Tevaluate,NR_Inter_RedCap when Treselection = 0 provided that the reselection criteria is met by
-	the condition when performing equal priority reselection and
-	when rangeToBestCell is not configured:
-	the cell is at least 5dB better ranked in FR1 for 2 Rx RedCap.
-	the cell is at least [5dB] better ranked in FR1 for 1 Rx RedCap.
-	when rangeToBestCell is configured:
-	the cell has the highest number of beams above the threshold absThreshSS-BlocksConsolidation among all detected cells whose cell-ranking criterion R value defined in TS38.304 [1] is within rangeToBestCell of the cell-ranking criterion R value of the highest ranked cell. 
-	if there are multiple such cells, the cell has the highest rank among them 
-	the cell is at least 5dB better ranked in FR1 or 6.5dB better ranked in FR2 if the current serving cell is among them, or 6dB in FR1 or 7.5dB in FR2 for SS-RSRP reselections based on absolute priorities for 2 Rx RedCap or 4dB in FR1 or 4dB in FR2 for SS-RSRQ reselections based on absolute priorities for 2 Rx RedCap.
-	the cell is at least [5dB] better ranked in FR1 if the current serving cell is among them, or [6dB] in FR1 for SS-RSRP reselections based on absolute priorities or [4dB] in FR1 for SS-RSRQ reselections based on absolute priorities for 1 Rx RedCap.
The 1 Rx RedCap UE applies absThreshSS-BlocksConsolidation as the signalled value of absThreshSS-BlocksConsolidation [2] + 1 dB.
When evaluating cells for reselection, the SSB side conditions apply to both serving and inter-frequency cells.
If Treselection timer has a non-zero value and the inter-frequency cell is satisfied with the reselection criteria, the UE shall evaluate this inter-frequency cell for the Treselection time. If this cell remains satisfied with the reselection criteria within this duration, then the UE shall reselect that cell.
The UE is not expected to meet the measurement requirements for an inter-frequency carrier under DRX cycle=320 ms defined in Table 4.2B.2.4-1 or Table 4.2.2.4-1 for 1 Rx RedCap and 2 Rx RedCap respectively, under the following conditions:
-	TSMTC_intra = TSMTC_inter = 160 ms; where TSMTC_intra and TSMTC_inter are periodicities of the SMTC occasions configured for the intra-frequency carrier and the inter-frequency carrier respectively, and
-	SMTC occasions configured for the inter-frequency carrier occur up to 1 ms before the start or up to 1 ms after the end of the SMTC occasions configured for the intra-frequency carrier, and
-	SMTC occasions configured for the intra-frequency carrier and for the inter-frequency carrier occur up to 1 ms before the start or up to 1 ms after the end of the paging occasion defined in TS38.304 [1].
For UE not configured with eDRX_IDLE cycle, Tdetect,NR_Inter_RedCap, Tmeasure,NR_ Inter _RedCap and Tevaluate,NR_ Inter _RedCap are specified in Table 4.2B.2.4.1-1. 
For 1 Rx RedCap configured with eDRX_IDLE cycle, Tdetect,NR_ Inter _RedCap, Tmeasure,NR_ Inter _RedCap and Tevaluate,NR_ Inter _RedCap are specified in Table 4.2B.2.4-2 for FR1.  For 1 Rx RedCap and 2 Rx RedCap configured with eDRX_IDLE cycle, Tdetect,NR_ Inter _RedCap, Tmeasure,NR_ Inter _RedCap and Tevaluate,NR_ Inter _RedCap are specified in Table 4.2B.2.4-2 and Table 4.2B.2.4-3 for FR1 and FR2 respectively. The requirements apply provided that the serving cell is configured with eDRX_IDLE and is the same in all PTWs during any of Tdetect,NR_ Inter _RedCap, Tmeasure,NR_ Inter _RedCap and Tevaluate,NR_ Inter _RedCap when multiple PTWs are used.
Table 4.2B.2.4-1: Tdetect,NR_Inter_RedCap, Tmeasure,NR_Inter_RedCap and Tevaluate,NR_Inter_RedCap
	DRX cycle length [s]
	Scaling Factor (N1)
	Tdetect,NR_Inter_RedCap [s] (number of DRX cycles)
	Tmeasure,NR_Inter_RedCap [s] (number of DRX cycles)
	Tevaluate,NR_Inter_RedCap [s] (number of DRX cycles)

	
	FR1
	FR2Note1
	
	
	

	0.32
	1
	8
	11.52 x N1 x 1.5 (36 x N1 x 1.5)
	1.28 x N1 x 1.5 (4 x N1 x 1.5)
	5.12 x N1 x 1.5 (16 x N1 x 1.5)

	0.64
	
	5
	17.92x N1 (28 x N1)
	1.28 x N1 (2 x N1)
	5.12 x N1 (8 x N1)

	1.28
	
	4
	32 x N1 (25 x N1)
	1.28 x N1 (1 x N1)
	6.4 x N1 (5 x N1)

	2.56
	
	3
	58.88 x N1 (23 x N1)
	2.56 x N1 (1 x N1)
	7.68 x N1 (3 x N1)

	Note 1:	Applies for RedCap UE of all FR2 power class.



Table 4.2B.2.4-2: Tdetect,NR_Inter_RedCap, Tmeasure,NR_Inter_RedCap and Tevaluate,NR_Inter_RedCap for UE configured with eDRX_IDLE cycle (Frequency range FR1)
	eDRX_IDLE cycle length [s]
	DRX cycle length [s]
	PTW length [s] (number of 1.28s periods)
	Tdetect,NR_Inter_RedCap [s] (number of DRX cycles or eDRX cycles Note 3)
	Tmeasure,NR_Inter_RedCap [s] (number of DRX cycles or eDRX cycles Note 3)
	Tevaluate,NR_Inter_RedCap [s] (number of DRX cycles or eDRX cycles Note 3)

	
	
	
	
	
	

	2.56
	-
	-
	58.88 (23)
	2.56 (1)
	7.68 (3)

	5.12
	-
	-
	117.76 (23)
	5.12 (1)
	10.24 (2)

	10.24
	-
	-
	235.52 (23)
	10.24 (1)
	20.48 (2)

	20.48 ≤  eDRX_IDLE cycle length ≤10485.76
	0.32
	≥1.28 (1)
	
(23)
	0.32 x 1.5 (1 x 1.5)
	0.64 x 1.5 (2 x 1.5)

	
	0.64
	≥1.28 (1)
	
	0.64 (1)
	1.28 (2)

	
	1.28
	≥2.56 (2)
	
	1.28 (1)
	2.56 (2)

	
	2.56
	≥5.12 (4)
	
	2.56 (1)
	5.12 (2)

	NOTE 1: The number of DRX cycles in this table is given for the DRX cycles within PTWs.
NOTE 2: The eDRX_IDLE cycle lengths are as specified in Section 10.5.5.32 of TS 24.008 [34].
NOTE 3: Number of eDRX cycles when eDRX_IDLE cycle length equals 2.56s, 5.12s and 10.24s. Otherwise, number of DRX cycles.
NOTE 4: The lower bound of PTW length is derived based on .



Table 4.2B.2.4-3: Tdetect,NR_Inter_RedCap, Tmeasure,NR_Inter_RedCap and Tevaluate,NR_Inter_RedCap for UE configured with eDRX_IDLE cycle (Frequency range FR2)
	eDRX_IDLE cycle length [s]
	DRX cycle length [s]
	PTW length [s] (number of 1.28s periods)
	Scaling Factor (N1) Note1
	Tdetect,NR_Inter_RedCap [s] (number of DRX cycles or eDRX cycles Note 3)
	Tmeasure,NR_Inter_RedCap [s] (number of DRX cycles or eDRX cycles Note 3)
	Tevaluate,NR_Inter_RedCap [s] (number of DRX cycles or eDRX cycles Note 3)

	2.56
	-
	-
	3
	58.88 x N1 (23 x N1)
	2.56 x N1 (1 x N1)
	7.68 x N1 (3 x N1)

	5.12
	-
	-
	3
	117.76 x N1 (23 x N1)
	5.12 x N1 (1 x N1)
	10.24 x N1 (2 x N1)

	10.24
	-
	-
	3
	235.52 x N1 (23 x N1)
	10.24 x N1 (1 x N1)
	20.48 x N1 (2 x N1)

	20.48 ≤  eDRX_IDLE cycle length ≤10485.76
	0.32
	≥5.12 (4)
	8
	
(23 x N1)
	0.32 x N1 (1 x N1)
	0.64 x N1 (2 x N1)

	
	0.64
	≥6.4 (5)
	5
	
	0.64 x N1 (1 x N1)
	1.28 x N1 (2 x N1)

	
	1.28
	≥10.24 (8)
	4
	
	1.28 x N1 (1 x N1)
	2.56 x N1 (2 x N1)

	
	2.56
	≥15.36 (12)
	3
	
	2.56 x N1 (1 x N1)
	5.12 x N1 (2 x N1)

	NOTE 1: Applies for RedCap UE of all power class.
NOTE 2: The number of DRX cycles in this table is given for the DRX cycles within PTWs.
NOTE 3: The eDRX_IDLE cycle lengths are as specified in Section 10.5.5.32 of TS 24.008 [34].
NOTE 4: Number of eDRX cycles when eDRX_IDLE cycle length equals 2.56s, 5.12s and 10.24s. Otherwise, number of DRX cycles.
NOTE 5: The lower bound of PTW length is derived based on .



For any requirement in this section, when the UE transitions between any two states when being configured with eDRX_IDLE, being configured with eDRX_IDLE cycle, changing eDRX_IDLE cycle length, or changing PTW configuration, the UE shall meet the transition requirement, which is the less stringent requirement of the two requirements corresponding to the first state and the second state, during the transition time interval which is the time corresponding to the transition requirement. After the transition time interval, the UE shall meet the requirement corresponding to the second state.
16.1.1.0.3	Minimum conformance requirements for intra-frequency cell re-selection for RedCap UE configured with stationary relaxed measurement criterion
This clause contains the requirements for measurements on intra-frequency NR cells when Srxlev ≤ SIntraSearchP or Squal ≤ SIntraSearchQ and when the UE is configured any of the following relaxed measurement criteria:
-	Relaxed measurement criterion for a stationary UE defined in clause 5.2.4.9.3 in TS 38.304 [30],
-	Relaxed measurement criterion for a stationary UE not at cell edge defined in clause 5.2.4.9.4 in 38.304 [30],
-	Both low mobility criterion and stationary criterion as defined in clause 5.2.4.9.1 and 5.2.4.9.3 or 5.2.4.9.4 in 38.304 [30] respectively.
The 1 Rx RedCap UE for the evaluation of one or more relaxed measurement criteria defined in clause 5.2.4.9 38.304 [30] applies:
· s-SearchDeltaP-r16 as the signalled value of s-SearchDeltaP-r16 [2] - 1 dB.
· s-SearchDeltaP-Stationary-r17 as the signalled value of s-SearchDeltaP-Stationary-r17 [2] - 1 dB.
· s-SearchThresholdP-r16 as the signalled value of s-SearchThresholdP-r16 [2] + 1 dB.
· s-SearchThresholdQ-r16 as the signalled value of s-SearchThresholdQ-r16 [2] + 1 dB.
· s-SearchThresholdP2-r17 as the signalled value of s-SearchThresholdP2-r17 [2] + 1 dB.
· s-SearchThresholdQ2-r17 as the signalled value of s-SearchThresholdQ2-r17 [2] + 1 dB.

This clause contains requirements for measurements on intra-frequency NR cells provided that:
-	UE is configured with stationaryMobilityEvaluation [2] criterion and UE has fulfilled that criterion, or 
-	UE is configured with both stationaryMobilityEvaluation [2] criterion and cellEdgeEvaluationWhileStationary [2] criterion and combineRelaxedMeasCondition2 [2] not configured, and UE has fulfilled only the stationaryMobilityEvaluation [2] criterion
The requirements defined in clause 4.2B.2.3 apply for this clause except that:
-	Tdetect,NR_Intra_RedCap_Relax as specified in Table 4.2B.2.9.2-1 and Table 4.2B.2.9.2-2 for 1 Rx RedCap  and 2 Rx RedCap respectively.
-	Tmeasure,NR_Intra_RedCap_Relax as specified in Table 4.2B.2.9.2-1 and Table 4.2B.2.9.2-2 for 1 Rx RedCap  and 2 Rx RedCap respectively.
-	Tevaluate,NR_Intra_RedCap_Relax as specified in Table 4.2B.2.9.2-1 and Table 4.2B.2.9.2-2 for 1 Rx RedCap  and 2 Rx RedCap respectively.
If the UE is configured with eDRX_IDLE cycle then the requirements in Table 4.2B.2.9.2-3 and Table 4.2B.2.9.2-4 are applicable for eDRX cycle up to 10.24 s in FR1 and FR2 respectively. 
If the UE is configured with eDRX_IDLE cycle greater than 10.24 s in FR1 and FR2, then the requirements in Table 4.2B.2.9.2-5 and Table 4.2B.2.9.2-6 respectively apply provided eDRX cycle is ≤ [163.84] sec and evaluation/measurement time with relaxation on one carrier is not greater than single PTW window length.

Table 4.2B.2.9.2-1: Tdetect,NR_Intra_RedCap_Relax, Tmeasure,NR_Intra_RedCap_Relax and Tevaluate,NR_Intra_RedCap_Relax for UEs fulfilling stationary criterion for 1 Rx RedCap UE
	DRX cycle length [s]
	Tdetect,NR_Intra_RedCap_Relax [s] (number of DRX cycles)
	Tmeasure,NR_Intra_RedCap_Relax [s] (number of DRX cycles)
	Tevaluate,NR_Intra_RedCap_Relax
[s] (number of DRX cycles)

	
	
	
	

	0.32
	11.52 x M2 x K3 (36 x M2 x K3)
	1.28 x M2 x K3 (4 x M2 x K3)
	5.12 x M2 x K3 (16 x M2 x K3)

	0.64
	17.92 x K3 (28 x K3)
	1.28 x K3 (2 x K3)
	5.12 x K3 (8 x K3)

	1.28
	32 x K3 (25 x K3)
	1.28x K3 (1 x K3)
	6.4 x K3 (5 x K3)

	2.56
	58.88 x K3 (23 x K3)
	2.56 x K3 (1 x K3)
	7.68 x K3 (3 x K3)

	Note 1:	M2 = 1.5 if SMTC periodicity of measured intra-frequency cell > 20 ms; otherwise M2=1. If different SMTC periodicities are configured for different cells, the SMTC periodicity in this note is the one used by the cell being identified. During PSS/SSS detection, the periodicity of the SMTC configured for the intra-frequency carrier is assumed, and if the actual SSB transmission periodicity is greater than the SMTC configured for the intra-frequency carrier, longer Tdetect, NR_intra is expected.
Note 2:	K3 = 6 is the measurement relaxation factor applicable for UE fulfilling the stationaryMobilityEvaluation [2] criterion.



Table 4.2B.2.9.2-2: Tdetect,NR_Intra_RedCap_Relax, Tmeasure,NR_Intra_RedCap_Relax and Tevaluate,NR_Intra_RedCap_Relax for UEs fulfilling stationary criterion for 2 Rx RedCap UE
	DRX cycle length [s]
	Scaling Factor (N1)
	Tdetect,NR_Intra_RedCap_Relax [s] (number of DRX cycles)
	Tmeasure,NR_Intra_RedCap_Relax [s] (number of DRX cycles)
	Tevaluate,NR_Intra_RedCap_Relax
[s] (number of DRX cycles)

	
	FR1
	FR2Note1
	
	
	

	0.32
	1
	8
	11.52 x N1 x M2 x K3 (36 x N1 x M2 x K3)
	1.28 x N1 x M2 x K3 (4 x N1 x M2 x K3)
	5.12 x N1 x M2 x K3 (16 x N1 x M2 x K3)

	0.64
	
	5
	17.92 x N1 x K3 (28 x N1 x K3)
	1.28 x N1 x K3 (2 x N1 x K3)
	5.12 x N1 x K3 (8 x N1 x K3)

	1.28
	
	4
	32 x N1 x K3 (25 x N1 x K3)
	1.28 x N1 x K3 (1 x N1 x K3)
	6.4 x N1 x K3 (5 x N1 x K3)

	2.56
	
	3
	58.88 x N1 x K3 (23 x N1 x K3)
	2.56 x N1 x K3 (1 x N1 x K3)
	7.68 x N1 x K3 (3 x N1 x K3)

	Note 1:	Applies for RedCap UE of all supporting FR2 power classes.
Note 2:	M2 = 1.5 if SMTC periodicity of measured intra-frequency cell > 20 ms; otherwise M2=1. If different SMTC periodicities are configured for different cells, the SMTC periodicity in this note is the one used by the cell being identified. During PSS/SSS detection, the periodicity of the SMTC configured for the intra-frequency carrier is assumed, and if the actual SSB transmission periodicity is greater than the SMTC configured for the intra-frequency carrier, longer Tdetect, NR_intra is expected.
Note 3:	K3 = 6 is the measurement relaxation factor applicable for UE fulfilling the stationaryMobilityEvaluation [2] criterion.



Table 4.2B.2.9.2-3: Tdetect,NR_Intra_RedCap_Relax, Tmeasure,NR_Intra_RedCap_Relax and Tevaluate,NR_Intra_RedCap_Relax for UE configured with eDRX_IDLE cycle (Frequency range FR1) for eDRX_IDLE cycle up to 10.24 s
	eDRX_IDLE cycle length [s]
	Tdetect,NR_Intra_RedCap_Relax [s] (number of eDRX IDLE cycles)
	Tmeasure,NR_Intra_RedCap_Relax [s] (number of eDRX IDLE cycles)
	Tevaluate,NR_Intra_RedCap_Relax [s] (number of eDRX IDLE cycles)

	
	
	
	

	2.56
	58.88 x K3 (23 x K3)
	2.56 x K3 (1 x K3)
	7.68 x K3 (3 x K3)

	5.12
	117.76 x K3 (23 x K3)
	5.12 x K3 (1 x K3)
	10.24 x K3 (2 x K3)

	10.24
	235.52 x K3 (23 x K3)
	10.24 x K3 (1 x K3)
	20.48 x K3 (2 x K3)

	Note 1:	K3 = 6 is the measurement relaxation factor applicable for UE fulfilling the stationaryMobilityEvaluation [2] criterion.



Table 4.2B.2.9.2-4: Tdetect,NR_Intra_RedCap_Relax, Tmeasure,NR_Intra_RedCap_Relax and Tevaluate,NR_Intra_RedCap_Relax for UE configured with eDRX_IDLE cycle (Frequency range FR2) for eDRX_IDLE cycle up to 10.24 s
	eDRX_IDLE cycle length [s]
	Tdetect,NR_Intra_RedCap_Relax [s] (number of eDRX IDLE cycles)
	Tmeasure,NR_Intra_RedCap_Relax [s] (number of eDRX IDLE cycles)
	Tevaluate,NR_Intra_RedCap_Relax [s] (number of eDRX IDLE cycles)

	
	
	
	

	2.56
	58.88 x N1 x K3 (23 x N1 x K3)
	2.56 x N1 x K3 (1 x K3)
	7.68 x N1 x K3 (3 x N1 x K3)

	5.12
	117.76 x N1 x K3 (23 x N1 x K3)
	5.12 x N1 x K3 (1 x N1 x K3)
	10.24 x N1 x K3 (2 x N1 x K3)

	10.24
	235.52 x N1 x K3 (23 x N1 x K3)
	10.24 x N1 x K3 (1 x N1 x K3)
	20.48 x N1 x K3 (2 x N1 x K3)

	Note 1:	K3 = 6 is the measurement relaxation factor applicable for UE fulfilling the stationaryMobilityEvaluation [2] criterion.



Table 4.2B.2.9.2-5: Tdetect,NR_Intra_RedCap_Relax, Tmeasure,NR_Intra_RedCap_Relax and Tevaluate,NR_Intra_RedCap_Relax for UE configured with eDRX_IDLE cycle (Frequency range FR1)
	eDRX_IDLE cycle length [s]
	DRX cycle length [s]
	PTW length [s] (number of 1.28s periods)
	Tdetect,NR_Intra_RedCap_Relax [s] (number of DRX cycles or eDRX cycles Note 3)
	Tmeasure,NR_Intra_RedCap_Relax [s] (number of DRX cycles or eDRX cycles Note 3)
	Tevaluate,NR_Intra_RedCap_Relax [s] (number of DRX cycles or eDRX cycles Note 3)

	20.48 ≤  eDRX_IDLE cycle length ≤[163.84]
	0.32
	≥[6.4] ([5])
	
(23 x K3)
	0.32 x M2 x K3 (1 x M2 x K3)
	0.64 x M2 x K3 (2 x M2 x K3)

	
	0.64
	≥[12.8] ([10])
	
	0.64 x K3 (1 x K3)
	1.28 x K3 (2 x K3)

	
	1.28
	≥[15.36] ([12])
	
	1.28 x K3 (1 x K3)
	2.56 x K3 (2 x K3)

	
	2.56
	≥[30.72] ([24])
	
	2.56 x K3 (1 x K3)
	5.12 x K3 (2 x K3)

	Note 1:	The number of DRX cycles in this table is given for the DRX cycles within PTWs.
Note 2:	The eDRX_IDLE cycle lengths are as specified in Section 10.5.5.32 of TS 24.008 [34].
Note 3: 	The lower bound of PTW length is derived based on .
Note 4:	M2 = 1.5 if SMTC periodicity of measured intra-frequency cell > 20 ms; otherwise M2=1. If different SMTC periodicities are configured for different cells, the SMTC periodicity in this note is the one used by the cell being identified. During PSS/SSS detection, the periodicity of the SMTC configured for the intra-frequency carrier is assumed, and if the actual SSB transmission periodicity is greater than the SMTC configured for the intra-frequency carrier, longer Tdetect, NR_intra_RedCap is expected.
Note 5:	K3 = 6 is the measurement relaxation factor applicable for UE fulfilling the stationaryMobilityEvaluation [2] criterion.



Table 4.2B.2.9.2-6: Tdetect,NR_Intra_RedCap_Relax, Tmeasure,NR_Intra_RedCap_Relax and Tevaluate,NR_Intra_RedCap_Relax for UE configured with eDRX_IDLE cycle (Frequency range FR2)
	eDRX_IDLE cycle length [s]
	DRX cycle length [s]
	PTW length [s] (number of 1.28s periods)
	Scaling Factor (N1) Note1
	Tdetect,NR_Intra_RedCap_Relax [s] (number of DRX cycles or eDRX cycles Note 3)
	Tmeasure,NR_Intra_RedCap_Relax [s] (number of DRX cycles or eDRX cycles Note 3)
	Tevaluate,NR_Intra_RedCap_Relax [s] (number of DRX cycles or eDRX cycles Note 3)

	20.48 ≤  eDRX_IDLE cycle length ≤[163.84]
	0.32
	≥30.72 (24)
	8
	K3 x 
(23 x N1 x K3)
	0.32 x N1 x K3 (1 x N1 x K3)
	0.64 x N1 x K3 (2 x N1 x K3)

	
	0.64
	≥38.4 (30)
	5
	
	0.64 x N1 x K3 (1 x N1 x K3)
	1.28 x N1 x K3 (2 x N1 x K3)

	
	1.28
	≥61.44 (48)
	4
	
	1.28 x N1 x K3 (1 x N1 x K3)
	2.56 x N1 x K3 (2 x N1 x K3)

	
	2.56
	≥92.16 (72)
	3
	
	2.56 x N1 x K3 (1 x N1 x K3)
	5.12 x N1 x K3 (2 x N1 x K3)

	Note 1: 	Applies for RedCap UE of all supporting FR2 power classes.
Note 2: 	The number of DRX cycles in this table is given for the DRX cycles within PTWs.
Note 3: 	The eDRX_IDLE cycle lengths are as specified in Section 10.5.5.32 of TS 24.008 [34].
Note 4: 	The lower bound of PTW length is derived based on .
Note 5:	The measurement shall not be performed across PTW’s. In this case the measurement is performed in the next available PTW.
Note 6:	The evaluation shall not be performed across PTW’s. In this case the evaluation is performed in the next available PTW.
Note 7:	K3 = 6 is the measurement relaxation factor applicable for UE fulfilling the stationaryMobilityEvaluation [2] criterion.



16.1.1.0.4	Minimum conformance requirements for inter-frequency cell re-selection for RedCap UE configured with stationary relaxed measurement criterion
This clause contains the requirements for measurements on inter-frequency NR cells when Srxlev ≤ SIntraSearchP or Squal ≤ SIntraSearchQ and when the UE is configured any of the following relaxed measurement criteria:
-	Relaxed measurement criterion for a stationary UE defined in clause 5.2.4.9.3 in 38.304 [30],
-	Relaxed measurement criterion for a stationary UE not at cell edge defined in clause 5.2.4.9.4 in 38.304 [30],
-	Both low mobility criterion and stationary criterion as defined in clause 5.2.4.9.1 and 5.2.4.9.3 or 5.2.4.9.4 in 38.304 [30] respectively.
The 1 Rx RedCap UE for the evaluation of one or more relaxed measurement criteria defined in clause 5.2.4.9 38.304 [30] applies:
· s-SearchDeltaP-r16 as the signalled value of s-SearchDeltaP-r16 [2] - 1 dB.
· s-SearchDeltaP-Stationary-r17 as the signalled value of s-SearchDeltaP-Stationary-r17 [2] - 1 dB.
· s-SearchThresholdP-r16 as the signalled value of s-SearchThresholdP-r16 [2] + 1 dB.
· s-SearchThresholdQ-r16 as the signalled value of s-SearchThresholdQ-r16 [2] + 1 dB.
· s-SearchThresholdP2-r17 as the signalled value of s-SearchThresholdP2-r17 [2] + 1 dB.
· s-SearchThresholdQ2-r17 as the signalled value of s-SearchThresholdQ2-r17 [2] + 1 dB.

This clause contains requirements for measurements on inter-frequency NR cells provided that:
-	UE is configured with stationaryMobilityEvaluation [2] criterion and UE has fulfilled that criterion, or 
-	UE is configured with both stationaryMobilityEvaluation [2] criterion and cellEdgeEvaluationWhileStationary [2] criterion and combineRelaxedMeasCondition2 [2] not configured, and UE has fulfilled only the stationaryMobilityEvaluation [2] criterion, and
The requirements defined in TS 38.133 [6] in clause 4.2B.2.4 apply for this clause except that:
-	Tdetect,NR_Inter_RedCap_Relax as specified in Table 4.2B.2.10.2-1 and Table 4.2B.2.10.2-2 for 1 Rx RedCap and 2 Rx RedCap respectively.
-	Tmeasure,NR_Inter_RedCap_Relax as specified in Table 4.2B.2.10.2-1 and Table 4.2B.2.10.2-2 for 1 Rx RedCap and 2 Rx RedCap respectively.
-	Tevaluate,NR_Inter_RedCap_Relax as specified in Table 4.2B.2.10.2-1 and Table 4.2B.2.10.2-2 for 1 Rx RedCap and 2 Rx RedCap respectively.
-	When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ then the UE shall search for inter-frequency layers of higher priority at least every K2*Thigher_priority_search where Thigher_priority_search is described in clause 4.2.2.7 and, K2 = 240. 
If the UE is configured with eDRX_IDLE cycle then the requirements in Table 4.2B.2.10.2-3 and Table 4.2B.2.10.2-4 are applicable for eDRX cycle up to 10.24 s in FR1 and FR2 respectively. 
If the UE is configured with eDRX_IDLE cycle greater than 10.24 s in FR1 and FR2, then the requirements in Table 4.2B.2.10.2-5 and Table 4.2B.2.10.2-6 respectively apply provided that eDRX cycle is ≤ [163.84] sec and evaluation/measurement time with relaxation on one carrier is not greater than single PTW window length.

Table 4.2B.2.10.2-1: Tdetect,NR_Inter_RedCap_Relax, Tmeasure,NR_Inter_RedCap_Relax and Tevaluate,NR_Inter_RedCap_Relax for 1 Rx RedCap UE
	DRX cycle length [s]
	Tdetect,NR_Inter_RedCap_Relax [s] (number of DRX cycles)
	Tmeasure,NR_Inter_RedCap_Relax [s] (number of DRX cycles)
	Tevaluate,NR_Inter_RedCap_Relax [s] (number of DRX cycles)

	0.32
	11.52 x 1.5 x  K4(36 x 1.5 x  K4)
	1.28 x 1.5 x  K4 (4 x 1.5 x  K4)
	5.12 x 1.5 x  K4 (16 x 1.5 x  K4)

	0.64
	17.92 x K4 (28 x K4)
	1.28x K4 (2 x K4)
	5.12 x K4 (8 x K4)

	1.28
	32 x K4 (25 x K4)
	1.28x K4 (1 x K4)
	6.4 x K4 (5 x K4)

	2.56
	58.88 x K4 (23 x K4)
	2.56 x K4 (1 x K4)
	7.68 x K4 (3 x K4)

	Note 1:	K4 = 6 is the measurement relaxation factor applicable for UE fulfilling the stationaryMobilityEvaluation [2] criterion.



Table 4.2B.2.10.2-2: Tdetect,NR_Inter_RedCap_Relax, Tmeasure,NR_Inter_RedCap_Relax and Tevaluate,NR_Inter_RedCap_Relax for 2 Rx RedCap UE
	DRX cycle length [s]
	Scaling Factor (N1)
	Tdetect,NR_Inter_Relax [s] (number of DRX cycles)
	Tmeasure,NR_Inter_Relax [s] (number of DRX cycles)
	Tevaluate,NR_Inter_Relax [s] (number of DRX cycles)

	
	FR1
	FR2Note1
	
	
	

	0.32
	1
	8
	11.52 x N1 x 1.5 x  K4 (36 x N1 x 1.5 x  K4)
	1.28 x N1 x 1.5 x  K4 (4 x N1 x 1.5 x  K4)
	5.12 x N1 x 1.5 x  K4 (16 x N1 x 1.5 x  K4)

	0.64
	
	5
	17.92x N1 x  K4 (28 x N1 x  K4)
	1.28 x N1 x  K4 (2 x N1 x  K4)
	5.12 x N1 x  K4 (8 x N1 x  K4)

	1.28
	
	4
	32 x N1 x  K4 (25 x N1 x  K4)
	1.28 x N1 x  K4 (1 x N1 x  K4)
	6.4 x N1 x  K4 (5 x N1 x  K4)

	2.56
	
	3
	58.88 x N1 x  K4 (23 x N1 x  K4)
	2.56 x N1 x  K4 (1 x N1 x  K4)
	7.68 x N1 x  K4 (3 x N1 x  K4)

	Note 1:	Applies for RedCap UE of all supporting power class.
Note 2:	K4 = 6 is the measurement relaxation factor applicable for UE fulfilling the stationaryMobilityEvaluation [2] criterion.



Table 4.2B.2.10.2-3: Tdetect,E-UTRAN _RedCap_Relax, Tmeasure,NR_,E-UTRAN _RedCap_Relax and Tevaluate,NR_,E-UTRAN _RedCap_Relax for UE configured with eDRX_IDLE cycle
	eDRX_IDLE cycle length [s]
	Tdetect,NR_E-UTRAN_RedCap_Relax [s] (number of DRX cycles)
	Tmeasure,NR_E-UTRAN_RedCap_Relax [s] (number of DRX cycles)
	Tevaluate,NR_E-UTRAN_RedCap_Relax [s] (number of DRX cycles)

	
	
	
	

	2.56
	58.88 x K3 (23 x K3)
	2.56 x K3 (1 x K3)
	5.12 x K3 (2 x K3)

	5.12
	117.76 x K3 (23 x K3)
	5.12 x K3 (1 x K3)
	10.24 x K3 (2 x K3)

	Note 1:	M2 = 1.5 if SMTC periodicity of measured intra-frequency cell > 20 ms; otherwise M2=1. If different SMTC periodicities are configured for different cells, the SMTC periodicity in this note is the one used by the cell being identified. During PSS/SSS detection, the periodicity of the SMTC configured for the intra-frequency carrier is assumed, and if the actual SSB transmission periodicity is greater than the SMTC configured for the intra-frequency carrier, longer Tdetect, NR_intra is expected.
Note 2:	K3 = 6 is the measurement relaxation factor applicable for UE fulfilling the stationaryMobilityEvaluation [2] criterion.



Table 4.2B.2.10.2-4: Tdetect,NR_Inter_RedCap_Relax, Tmeasure,NR_Inter_RedCap_Relax and Tevaluate,NR_Inter_RedCap_Relax for UE configured with eDRX_IDLE cycle (Frequency range FR2) for eDRX_IDLE cycle up to 10.24 s
	eDRX_IDLE cycle length [s]
	Tdetect,NR_Inter_RedCap_Relax [s] (number of DRX cycles)
	Tmeasure,NR_Inter_RedCap_Relax [s] (number of DRX cycles)
	Tevaluate,NR_Inter_RedCap_Relax [s] (number of DRX cycles)

	
	
	
	

	2.56
	58.88 x N1 x K3 (23 x N1 x K3)
	2.56 x N1 x K3 (1 x K3)
	7.68 x N1 x K3 (3 x N1 x K3)

	5.12
	117.76 x N1 x K3 (23 x N1 x K3)
	5.12 x N1 x K3 (1 x N1 x K3)
	10.24 x N1 x K3 (2 x N1 x K3)

	10.24
	235.52 x N1 x K3 (23 x N1 x K3)
	10.24 x N1 x K3 (1 x N1 x K3)
	20.48 x N1 x K3 (2 x N1 x K3)

	Note 1:	K3 = 6 is the measurement relaxation factor applicable for UE fulfilling the stationaryMobilityEvaluation [2] criterion.



able 4.2B.2.10.2-5: Tdetect,NR_Inter_RedCap_Relax, Tmeasure,NR_ Inter _RedCap_Relax and Tevaluate,NR_ Inter _RedCap_Relax for UE configured with eDRX_IDLE cycle (Frequency range FR1) for eDRX_IDLE cycle larger than 10.24 s
	eDRX_IDLE cycle length [s]
	DRX cycle length [s]
	PTW length [s] (number of 1.28s periods)
	Tdetect,NR_Inter_RedCap_Relax [s] (number of DRX cycles or eDRX cycles Note 3)
	Tmeasure,NR_Inter_RedCap_Relax [s] (number of DRX cycles or eDRX cycles Note 3)
	Tevaluate,NR_Inter_RedCap_Relax [s] (number of DRX cycles or eDRX cycles Note 3)

	20.48 ≤  eDRX_IDLE cycle length ≤[163.84]
	0.32
	≥[6.4] ([5])
	
(23 x K3)
	0.32 x M2 x K3 (1 x M2 x K3)
	0.64 x M2 x K3 (2 x M2 x K3)

	
	0.64
	≥[12.8] ([10])
	
	0.64 x K3 (1 x K3)
	1.28 x K3 (2 x K3)

	
	1.28
	≥[15.36] ([12])
	
	1.28 x K3 (1 x K3)
	2.56 x K3 (2 x K3)

	
	2.56
	≥[30.72] ([4])
	
	2.56 x K3 (1 x K3)
	5.12 x K3 (2 x K3)

	Note 1:	The number of DRX cycles in this table is given for the DRX cycles within PTWs.
Note 2:	The eDRX_IDLE cycle lengths are as specified in Section 10.5.5.32 of TS 24.008 [34].
Note 3: 	The lower bound of PTW length is derived based on .
Note 4:	K4 = 6 is the measurement relaxation factor applicable for UE fulfilling the stationaryMobilityEvaluation [2] criterion.



Table 4.2B.2.10.2-6: Tdetect,NR_Inter_RedCap_Relax, Tmeasure,NR_Inter_RedCap_Relax and Tevaluate,NR_Inter_RedCap_Relax for UE configured with eDRX_IDLE cycle (Frequency range FR2) for eDRX_IDLE cycle larger than 10.24 s
	eDRX_IDLE cycle length [s]
	DRX cycle length [s]
	PTW length [s] (number of 1.28s periods)
	Scaling Factor (N1) Note1
	Tdetect,NR_Inter_RedCap_Relax [s] (number of DRX cycles or eDRX cycles Note 3)
	Tmeasure,NR_Inter_RedCap_Relax [s] (number of DRX cycles or eDRX cycles Note 3)
	Tevaluate,NR_Inter_RedCap_Relax [s] (number of DRX cycles or eDRX cycles Note 3)

	20.48 ≤  eDRX_IDLE cycle length ≤[163.84]
	0.32
	≥30.72 (24)
	8
	K3 x 
(23 x N1 x K3)
	0.32 x N1 x K3 (1 x N1 x K3)
	0.64 x N1 x K3 (2 x N1 x K3)

	
	0.64
	≥38.4 (30)
	5
	
	0.64 x N1 x K3 (1 x N1 x K3)
	1.28 x N1 x K3 (2 x N1 x K3)

	
	1.28
	≥61.44 (48)
	4
	
	1.28 x N1 x K3 (1 x N1 x K3)
	2.56 x N1 x K3 (2 x N1 x K3)

	
	2.56
	≥92.16 (72)
	3
	
	2.56 x N1 x K3 (1 x N1 x K3)
	5.12 x N1 x K3 (2 x N1 x K3)

	Note 1: 	Applies for RedCap UE of all supporting FR2 power classes.
Note 2: 	The number of DRX cycles in this table is given for the DRX cycles within PTWs.
Note 3: 	The eDRX_IDLE cycle lengths are as specified in Section 10.5.5.32 of TS 24.008 [34].
Note 4: 	The lower bound of PTW length is derived based on .
Note 5:	K4 = 6 is the measurement relaxation factor applicable for UE fulfilling the stationaryMobilityEvaluation [2] criterion.



16.1.1.1	NR SA FR1 Cell reselection for 1 Rx UE
16.1.1.1.1	Test purpose
The purpose of this test is to verify the requirement for the intra frequency NR cell reselection for 1Rx RedCap UEs. The requirements are specified in TS 38.133 [6] in clause 4.2B.2.3.
16.1.1.1.2	Test applicability
This test applies to all types of NR RedCap UE with 1Rx from release 17 and forward.
16.1.1.1.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 16.1.1.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.16.1.1.1.
16.1.1.1.4	Test description
16.1.1.1.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 16.1.1.1.4.1-1.
Table 16.1.1.1.4.1-1: Supported test configurations for NR SA FR1 Cell reselection to FR1 intra-frequency NR case for 1 Rx UE
	Configuration
	Description

	16.1.1.1.1-1
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.1.1.1.1-2
	15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.1.1.1.1-3
	30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.1.1.1.1-4
	15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations.



Configure the test equipment and the DUT according to the parameters in Table 16.1.1.1.4.1-2.
Table 16.1.1.1.4.1-2: Initial conditions for NR SA FR1 Cell reselection to FR1 intra-frequency NR case for 1 Rx UE
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 6.1.1.2.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	Without faders. Without LTE link.
	



1.	The general test parameter settings are set up according to Table 16.1.1.1.4.1-3.
2.	Message contents are defined in clause 16.1.1.1.4.3.
3.	There is 1 NR carrier, and 2 cells specified in the test. Only cell 1 is already identified by the UE prior to the start of the test. Cell 1 and cell 2 belong to different tracking areas. Furthermore, UE has not registered with network for the tracking area containing cell 2.
Table 16.1.1.1.4.1-3: General test parameters for intra frequency NR cell re-selection test case for 1 Rx UE
	Parameter
	Unit
	Test configuration
	Value
	Comment

	
	
	
	
	

	Initial condition
	Active cell
	
	1, 2, 3, 4
	Cell1
	

	T2 end condition
	Active cell
	
	1, 2, 3, 4
	Cell2
	

	
	Neighbour cells
	
	1, 2, 3, 4
	Cell1
	

	Final condition
	Active cell
	
	1, 2, 3, 4
	Cell1
	

	
	Neighbour cells
	
	1, 2, 3, 4
	Cell2 
	

	RF Channel Number
	
	1, 2, 3, 4
	1
	

	Time offset between cells
	
	1, 4
	3 ms
	Asynchronous cells

	
	
	2
	3 s
	Synchronous cells

	
	
	3
	3 s
	Synchronous cells

	Access Barring Information
	-
	1, 2, 3, 4
	Not Sent
	No additional delays in random access procedure.

	SSB configuration
	
	1, 4
	SSB.1 FR1
	

	
	
	2
	SSB.1 FR1
	

	
	
	3
	SSB.1 RedCap FR1
	

	SMTC configuration
	
	1, 4
	SMTC.2
	Configured in SIB2 of Cell 1

	
	
	
	SMTC.6
	Configured in SIB2 of Cell 2

	
	
	2
	SMTC.1
	

	
	
	3
	SMTC.1
	

	DRX cycle length
	s
	1, 2, 3, 4
	1.28
	The value shall be used for all cells in the test.

	PRACH configuration index
	
	1, 2, 3, 4
	102
	The detailed configuration is specified in TS 38.211 clause 6.3.3.2

	rangeToBestCell
	
	1, 2, 3, 4
	Not configured
	

	T1
	s
	1, 2, 3, 4
	>7
	During T1, Cell 2 shall be powered off, and during the off time the physical cell identity shall be changed, The intention is to ensure that Cell 2 has not been detected by the UE prior to the start of period T2

	T2
	s
	1, 2, 3, 4
	40
	T2 needs to be defined so that cell re-selection reaction time is taken into account.

	T3
	s
	1, 2, 3, 4
	15
	T3 needs to be defined so that cell re-selection reaction time is taken into account.



16.1.1.1.4.2	Test procedure
Two cells are deployed in the test, which are one FR1 NR PCell (Cell 1) and an NR neighbour cell (Cell 2) on the same frequency. The test consists of 3 successive time periods, with time duration of T1, T2, and T3 respectively.
In the following test procedure "UE responds" means "UE starts transmitting preamble on PRACH for sending the RRCSetupRequest message to perform a registration procedure for mobility.
1.	Ensure the UE is in state RRC_IDLE with generic procedure parameters connectivity NR with Test Mode On according to TS 38.508-1 [14] clause 4.5 on Cell 1. Set Cell 2 physical cell identity = initial cell 2 physical cell identity.
2.	Set the parameters according to T1 in Table 16.1.1.1.5-1. T1 starts.
3.	Set Cell 2 physical cell identity = ((current Cell 2 physical cell identity + 13) mod 1008) for one iteration of the test procedure loop.
4.	When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 16.1.1.1.5-1. T2 starts.
5.	The SS waits for random access requests information from the UE to perform cell re-selection to a newly detectable cell, Cell 2.
6.	If the UE responds on the newly detectable cell, Cell 2 during time duration T2 within 34 seconds from the beginning of time period T2, then count a success for the event “Re-select newly detected Cell 2”. Otherwise count a fail for the event “Re-select newly detected Cell 2”.
7.	If the UE has re-selected Cell 2 within T2, after the re-selection or when T2 expires, continue with step 7a.
Otherwise, if T2 expires and the UE has not yet re-selected Cell 2, the TE shall switch off and on the UE and skip to step 12.
7a	The SS shall send an RRCRelease message to ensure that the UE is in state RRC_IDLE on Cell 2.
8.	The SS shall switch the power setting from T2 to T3 as specified in Table 16.1.1.1.5-1. T3 starts.
9.	The SS waits for random access requests information from the UE to perform cell re-selection to an already detected cell, Cell 1.
10.	If the UE responds on the already detected cell, Cell 1 during time duration T3 within 8 seconds from the beginning of time period T3, then count a success for the event “Re-select already detected Cell 1”. Otherwise count a fail for the event “Re-select already detected Cell 1”.
11.	If the UE has re-selected Cell 1 within T3, after the re-selection or when T3 expires, continue with step 11a. Otherwise, if T3 expires and the UE has not yet re-selected Cell 1, the TE shall switch off and on the UE and skip to step 12.
11a.The SS shall send an RRCRelease message to ensure that the UE is in state RRC_IDLE on Cell 1.12.	Ensure the UE is in state RRC_IDLE with generic procedure parameters connectivity NR according to TS 38.508-1 [14] clause 4.5 in Cell 1.
13.	Repeat step 2-12 until a test verdict has been achieved.
Each of the events “Re-select newly detected Cell 2” and “Re-select already detected Cell 1” is evaluated independently for the statistic, resulting in an event verdict: pass or fail. Each event is evaluated only until the confidence level according to Table G.2.3-1 in Annex G clause G.2 is achieved. Different events may require different times for a verdict.
If both events pass, the test passes. If one event fails, the test fails.
16.1.1.1.4.3	Message contents
Message contents are according to TS 38.508-1 [14] clause 7.3 with the following exceptions:
Table 16.1.1.1.4.3-1: Common Exception messages
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.1-2

	Default RRC messages and information elements contents exceptions
	


z
Table 16.1.1.1.4.3-2: SIB1 (Cell 1 and Cell 2)
	Derivation Path: Table H.2.1-3

	Information Element
	Value/remark
	Comment
	Condition

	SIB1 ::= SEQUENCE {
	
	
	

	  cellSelectionInfo SEQUENCE {
	
	
	

	    q-RxLevMin
	-65
	-130 is actual value in dBm (-65 * 2 dBm)
	16.1.1.1-1, 16.1.1.1-2

	
	-64
	-128 is actual value in dBm (-64 * 2dBm)
	16.1.1.1-3

	  }
	
	
	

	}
	
	
	



Table 16.1.1.1.4.3-3: SIB2 (Cell 1 and Cell 2)
	Derivation Path: Table H.2.1-1

	Information Element
	Value/remark
	Comment
	Condition

	SIB2 ::= SEQUENCE {
	
	
	

	  intraFreqCellReselectionInfo SEQUENCE {
	
	
	

	    q-RxLevMin
	-65
	Actual value is -65*2 = -130dBm
	16.1.1.1-1, 16.1.1.1-2

	
	-64
	Actual value is -64*2 = -128dBm
	16.1.1.1-3

	    smtc
	SSB-MTC specified in TS 38.508-1 [14] Table 7.3.1-3 with condition SMTC.2
	
	(16.1.1.1-1 OR 16.1.1.1-4) AND Cell 1

	
	SSB-MTC specified in TS 38.508-1 [14] Table 7.3.1-3 with condition SMTC.6
	
	(16.1.1.1-1 OR 16.1.1.1-4) AND Cell 2

	
	SSB-MTC specified in TS 38.508-1 [14] Table 7.3.1-3 with condition SMTC.1
	
	16.1.1.1-2, 16.1.1.1-3

	    deriveSSB-IndexFromCell
	false
	
	16.1.1.1-1

	
	true
	
	16.1.1.1-2, 16.1.1.1-3

	  }
	
	
	

	}
	
	
	



Table 16.1.1.1.4.3-4: SIB3: (Cell 1 and Cell 2)
	Derivation Path: Table H.2.1-2

	Information Element
	Value/remark
	Comment
	Condition

	SIB3 ::= SEQUENCE {
	
	
	

	  intraFreqNeighCellList SEQUENCE (SIZE (1..maxCellIntra)) OF SEQUENCE {
	
	
	

	    IntraFreqNeighCellInfo ::= SEQUENCE{
	
	
	

	      q-OffsetCell
	dB-2
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



16.1.1.1.5	Test requirement
Table 16.1.1.1.5-1 defines the primary level settings including test tolerances for intra frequency NR cell re-selection test case in AWGN for 1 Rx UE.
Table 16.1.1.1.5-1: NR cell specific test parameters for intra frequency NR cell re-selection test case in AWGN for 1 Rx UE
	Parameter
	Unit
	Test configuration
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T3
	T1
	T2
	T3

	TDD configuration
	
	1, 4
	N/A
	N/A

	
	
	2
	TDDConf.1.1
	TDDConf.1.1

	
	
	3
	TDDConf.2.1
	TDDConf.2.1

	PDSCH RMC 
	
	1, 4
	SR.1.1 FDD
	SR.1.1 FDD

	configuration
	
	2
	SR.1.1 TDD
	SR.1.1 TDD

	
	
	3
	SR.2.1 TDD
	SR.2.1 TDD

	RMSI CORESET
	
	1, 4
	CR.1.1 FDD
	CR.1.1 FDD

	RMC configuration
	
	2
	CR.1.1 TDD
	CR.1.1 TDD

	
	
	3
	CR.2.1 TDD
	CR.2.1 TDD

	Dedicated CORESET
	
	1, 4
	CCR.1.1 FDD
	CCR.1.1 FDD

	RMC configuration
	
	2
	CCR.1.1 TDD
	CCR.1.1 TDD

	
	
	3
	CCR.2.1 TDD
	CCR.2.1 TDD

	OCNG Pattern
	
	1, 2, 3, 4
	OP.1 defined in A.2.1-1
	OP.1 defined in A.2.1-1

	Initial DL BWP configuration
	
	1, 2, 3, 4
	DLBWP.0.1
	DLBWP.0.1

	Initial UL BWP configuration
	
	1, 2, 3, 4
	ULBWP.0.1
	ULBWP.0.1

	RLM-RS
	
	1, 2, 3, 4
	SSB
	SSB

	Qrxlevmin
	dBm/SCS
	1, 2, 4
	-130
	-130

	
	
	3
	-127
	-127

	Pcompensation
	dB
	1, 2, 3, 4
	0
	0

	Qhysts
	dB
	1, 2, 3, 4
	0
	0

	Qoffsets, nNote 4
	dB
	1, 2, 3, 4
	-2
	-2

	Cell_selection_and_
reselection_quality_measurement
	
	1, 2, 3, 4
	SS-RSRP
	SS-RSRP

	

	dB
	1, , 4
	16
	-3.11
	2.79
	-infinity
	2.79
	-3.11

	
	
	2
	
	
	
	
	
	

	
	
	3
	
	
	
	
	
	

	
 Note2
	dBm/SCS
	1, 4
	-98

	
	
	2
	-98

	
	
	3
	-95

	
 Note2
	dBm/15 kHz
	1, 4
	-98

	
	
	2
	

	
	
	3
	

	

	dB
	1, 4
	16
	13
	16
	-infinity
	16
	13

	
	
	2
	
	
	
	
	
	

	
	
	3
	
	
	
	
	
	

	SS-RSRP Note3
	dBm/SCS
	1, 4
	-82
	-85
	-82
	-infinity 
	-82
	-85

	
	
	2
	-82
	-85
	-82
	-infinity 
	-82
	-85

	
	
	3
	-79
	-82
	-79
	-infinity 
	-79
	-82

	Io
	dBm/9.36 MHz
	1, 4
	-53.94
	-52.21
	-52.21
	Same as parameters specified in Cell 1 columns-

	
	dBm/9.36 MHz
	2
	-53.94
	-52.21
	-52.21
	

	
	dBm/18.36 MHz
	3
	-51.02
	-49.30
	-49.30
	

	Treselection
	s
	1, 2, 3, 4
	0
	0
	0
	0
	0
	0

	SintrasearchP
	dB
	1, 2, 3, 4
	60
	60

	Propagation Condition 
	
	1, 2, 3, 4
	AWGN

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	SS-RSRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4: 	Value modified in Test Tolerance analysis in TS 38.903.



During T2 the cell re-selection delay to a newly detectable cell shall be less than 34 s. 
The cell reselection delay to a newly detectable cell is defined as the time from the beginning of time period T2, to the moment when the UE camps on Cell 2 and starts to send preambles on the PRACH for sending the RRCSetupRequest message to perform a registration procedure for mobility and periodic registration update on Cell 2.
During T3 the cell re-selection delay to an already detected cell shall be less than 8 s.
The cell reselection delay to an already detected cell is defined as the time from the beginning of time period T3, to the moment when the UE camps on cell 1 and starts to send preambles on the PRACH for sending the RRCSetupRequest message to perform a registration procedure for mobility and periodic registration update on cell 1.
The rate of correct events observed during repeated tests shall be at least 90% with the confidence level of 95%.
[bookmark: _Hlk142574860]NOTE:	The cell re-selection delay to a newly detectable cell can be expressed as: Tdetect,NR_Intra_RedCap + TSI-NR, and to an already detected cell can be expressed as: Tevaluate,NR_Intra_RedCap + TSI-NR,
Where:
Tdetect,NR_Intra_RedCap	See Table 16.1.1.0.1-1 in clause 16.1.1.0.1
Tevaluate,NR_Intra_RedCap	See Table 16.1.1.0.1-1 in clause 16.1.1.0.1
TSI-NR	Maximum repetition period of relevant system info blocks that needs to be received by the UE to camp on a cell; 1280ms is assumed in this test case.
This gives a total of 33.28 s, allow 34 s for the cell re-selection delay to a newly detectable cell and 7.68 s for the cell re-selection delay to an already detected cell in the test case, which we allow 8 s.
16.1.1.2	NR SA FR1 Cell reselection for 2 Rx UE
16.1.1.2.1	Test purpose
The purpose of this test is to verify the requirement for the intra frequency NR cell reselection for 2Rx RedCap UEs. The requirements are specified in TS 38.133 [6] in clause 4.2B.2.3.
16.1.1.2.2	Test applicability
This test applies to all types of NR RedCap UE with 2Rx from release 17 and forward.
16.1.1.2.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 16.1.1.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.16.1.1.2.
16.1.1.2.4	Test description
16.1.1.2.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 16.1.1.2.4.1-1.
Table 16.1.1.2.4.1-1: Supported test configurations for NR SA FR1 Cell reselection to FR1 intra-frequency NR case for 2 Rx UE
	Configuration
	Description

	16.1.1.2.1-1
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.1.1.2.1-2
	15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.1.1.2.1-3
	30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.1.1.2.1-4
	15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations.



Configure the test equipment and the DUT according to the parameters in Table 16.1.1.2.4.1-2.
Table 16.1.1.2.4.1-2: Initial conditions for NR SA FR1 Cell reselection to FR1 intra-frequency NR case for 2 Rx UE
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.1.1.2.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.2
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	Without faders. Without LTE link.
	



1.	The general test parameter settings are set up according to Table 16.1.1.2.4.1-3.
2.	Message contents are defined in clause 16.1.1.2.4.3.
3.	There is 1 NR carrier, and 2 cells specified in the test. Only cell 1 is already identified by the UE prior to the start of the test. Cell 1 and cell 2 belong to different tracking areas. Furthermore, UE has not registered with network for the tracking area containing cell 2.
Table 16.1.1.2.4.1-3: General test parameters for intra frequency NR cell re-selection test case for 2 Rx UE
	Parameter
	Unit
	Test configuration
	Value
	Comment

	
	
	
	
	

	Initial condition
	Active cell
	
	1, 2, 3, 4
	Cell1
	

	T2 end condition
	Active cell
	
	1, 2, 3, 4
	Cell2
	

	
	Neighbour cells
	
	1, 2, 3, 4
	Cell1
	

	Final condition
	Active cell
	
	1, 2, 3, 4
	Cell1
	

	
	Neighbour cells
	
	1, 2, 3, 4
	Cell2 
	

	RF Channel Number
	
	1, 2, 3, 4
	1
	

	Time offset between cells
	
	1, , 4
	3 ms
	Asynchronous cells

	
	
	2
	3 s
	Synchronous cells

	
	
	3
	3 s
	Synchronous cells

	Access Barring Information
	-
	1, 2, 3, 4
	Not Sent
	No additional delays in random access procedure.

	SSB configuration
	
	1, 4
	SSB.1 FR1
	

	
	
	2
	SSB.1 FR1
	

	
	
	3
	SSB.1 RedCap FR1
	

	SMTC configuration
	
	1, 4
	SMTC.2
	Configured in SIB2 of Cell 1

	
	
	
	SMTC.6
	Configured in SIB2 of Cell 2

	
	
	2
	SMTC.1
	

	
	
	3
	SMTC.1
	

	DRX cycle length
	s
	1, 2, 3, 4
	1.28
	The value shall be used for all cells in the test.

	PRACH configuration index
	
	1, 2, 3, 4
	102
	The detailed configuration is specified in TS 38.211 clause 6.3.3.2

	rangeToBestCell
	
	1, 2, 3, 4
	Not configured
	

	T1
	s
	1, 2, 3, 4
	>7
	During T1, Cell 2 shall be powered off, and during the off time the physical cell identity shall be changed, The intention is to ensure that Cell 2 has not been detected by the UE prior to the start of period T2

	T2
	s
	1, 2, 3, 4
	40
	T2 needs to be defined so that cell re-selection reaction time is taken into account.

	T3
	s
	1, 2, 3, 4
	15
	T3 needs to be defined so that cell re-selection reaction time is taken into account.



16.1.1.2.4.2	Test procedure
Same test procedure as in 16.1.1.1.4.2, except Table 16.1.1.1.5-1 will be replaced with Table 16.1.1.2.5-1.
16.1.1.2.4.3	Message contents
Same message contents as in 16.1.1.1.4.3.
16.1.1.2.5	Test requirement
Table 16.1.1.2.5-1 defines the primary level settings including test tolerances for intra frequency NR cell re-selection test case in AWGN for 2 Rx UE.
Table 16.1.1.2.5-1: NR cell specific test parameters for intra frequency NR cell re-selection test case in AWGN for 2 Rx UE
	Parameter
	Unit
	Test configuration
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T3
	T1
	T2
	T3

	TDD configuration
	
	1, 4
	N/A
	N/A

	
	
	2
	TDDConf.1.1
	TDDConf.1.1

	
	
	3
	TDDConf.2.1
	TDDConf.2.1

	PDSCH RMC 
	
	1, 4
	SR.1.1 FDD
	SR.1.1 FDD

	configuration
	
	2
	SR.1.1 TDD
	SR.1.1 TDD

	
	
	3
	SR.2.1 TDD
	SR.2.1 TDD

	RMSI CORESET
	
	1, 4
	CR.1.1 FDD
	CR.1.1 FDD

	RMC configuration
	
	2
	CR.1.1 TDD
	CR.1.1 TDD

	
	
	3
	CR.2.1 TDD
	CR.2.1 TDD

	Dedicated CORESET
	
	1, 4
	CCR.1.1 FDD
	CCR.1.1 FDD

	RMC configuration
	
	2
	CCR.1.1 TDD
	CCR.1.1 TDD

	
	
	3
	CCR.2.1 TDD
	CCR.2.1 TDD

	OCNG Pattern
	
	1, 2, 3, 4
	OP.1 defined in A.2.1-1
	OP.1 defined in A.2.1-1

	Initial DL BWP configuration
	
	1, 2, 3, 4
	DLBWP.0.1
	DLBWP.0.1

	Initial UL BWP configuration
	
	1, 2, 3, 4
	ULBWP.0.1
	ULBWP.0.1

	RLM-RS
	
	1, 2, 3, 4
	SSB
	SSB

	Qrxlevmin
	dBm/SCS
	1, 2, 4
	-130
	-130

	
	
	3
	-127
	-127

	Pcompensation
	dB
	1, 2, 3, 4
	0
	0

	Qhysts
	dB
	1, 2, 3
	0
	0

	Qoffsets, n
	dB
	1, 2, 3, 4
	0
	0

	Cell_selection_and_
reselection_quality_measurement
	
	1, 2, 3, 4
	SS-RSRP
	SS-RSRP

	

	dB
	1, 4
	16
	-3.55
	3.24
	-infinity
	3.24
	-3.55

	
	
	2
	
	
	
	
	
	

	
	
	3
	
	
	
	
	
	

	
 Note2
	dBm/SCS
	1, 4
	-98

	
	
	2
	-98

	
	
	3
	-95

	
 Note2
	dBm/15 kHz
	1, 4
	-98

	
	
	2
	

	
	
	3
	

	

	dB
	1, 4
	16
	13
	16.45
	-infinity
	16.45
	13

	
	
	2
	
	
	
	
	
	

	
	
	3
	
	
	
	
	
	

	SS-RSRP Note3
	dBm/SCS
	1, 4
	-82
	-85
	-81.55
	-infinity 
	-81.55
	-85

	
	
	2
	-82
	-85
	-81.55
	-infinity 
	-81.55
	-85

	
	
	3
	-79
	-82
	-78.54
	-infinity 
	-78.54
	-82

	Io
	dBm/9.36 MHz
	1, 4
	-53.94
	-51.91
	-51.91
	Same as parameters specified in Cell 1 columns-

	
	dBm/9.36 MHz
	2
	-53.94
	-51.91
	-51.91
	

	
	dBm/18.36 MHz
	3
	-51.01
	-48.99
	-48.99
	

	Treselection
	s
	1, 2, 3, 4
	0
	0
	0
	0
	0
	0

	SintrasearchP
	dB
	1, 2, 3, 4
	60
	60

	Propagation Condition 
	
	1, 2, 3, 4
	AWGN

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	SS-RSRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



During T2 the cell re-selection delay to a newly detectable cell shall be less than 34 s. 
The cell reselection delay to a newly detectable cell is defined as the time from the beginning of time period T2, to the moment when the UE camps on Cell 2 and starts to send preambles on the PRACH for sending the RRCSetupRequest message to perform a registration procedure for mobility and periodic registration update on Cell 2.
During T3 the cell re-selection delay to an already detected cell shall be less than 8 s.
The cell reselection delay to an already detected cell is defined as the time from the beginning of time period T3, to the moment when the UE camps on cell 1 and starts to send preambles on the PRACH for sending the RRCSetupRequest message to perform a registration procedure for mobility and periodic registration update on cell 1.
The rate of correct events observed during repeated tests shall be at least 90% with the confidence level of 95%.
NOTE:	The cell re-selection delay to a newly detectable cell can be expressed as: Tdetect, NR_Intra + TSI-NR, and to an already detected cell can be expressed as: Tevaluate, NR_ intra + TSI-NR,
Where:
Tdetect, NR_Intra		See Table 16.1.1.0.1-1 in clause 16.1.1.0.1
Tevaluate, NR_ intra	See Table 16.1.1.0.1-1 in clause 16.1.1.0.1
TSI-NR	Maximum repetition period of relevant system info blocks that needs to be received by the UE to camp on a cell; 1280ms is assumed in this test case.
This gives a total of 33.28 s, allow 34 s for the cell re-selection delay to a newly detectable cell and 7.68 s for the cell re-selection delay to an already detected cell in the test case, which we allow 8 s.
16.1.1.3	NR SA FR1-FR1 Cell reselection for 1 Rx UE
16.1.1.3.1	Test purpose
The purpose of this test is to verify the requirement for the inter frequency NR cell reselection for 1 Rx RedCap UEs. The requirements are specified in TS 38.133 [6] in clause 4.2B.2.4.
16.1.1.3.2	Test applicability
This test applies to all types of NR RedCap UE with 1Rx from release 17 and forward.
16.1.1.3.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 16.1.1.0.2.
The normative reference for this requirement is TS 38.133 [6] clause A.16.1.1.3.
16.1.1.3.4	Test description
16.1.1.3.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 16.1.1.3.4.1-1.
Table 16.1.1.3.4.1-1: Supported test configurations for FR1-FR1 Cell reselection for 1 Rx UE
	Configuration
	Description of serving cell
	Description of target cell

	16.1.1.3.1-1
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.1.1.3.1-2
	15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode
	15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.1.1.3.1-3
	30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode
	30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.1.1.3.1-4
	15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode
	15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations.



Configure the test equipment and the DUT according to the parameters in Table 16.1.1.3.4.1-2.
Table 16.1.1.3.4.1-2: Initial conditions for FR1-FR1 Cell reselection for 1 Rx UE
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.1.1.3.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	Without faders. Without LTE link.
	



1.	The general test parameter settings are set up according to Table 16.1.1.3.4.1-3.
2.	Message contents are defined in clause 16.1.1.3.4.3.
3.	There are 2 NR carriers, and 2 cells specified in the test. Both cell 1 and cell 2 are already identified by the UE prior to the start of the test. Cell 1 and cell 2 belong to different tracking areas and cell 2 is of higher priority than cell 1.
Table 16.1.1.3.4.1-3: General test parameters for FR1-FR1 Cell reselection for 1 Rx UE
	Parameter
	Unit
	Test configuration
	Value
	Comment

	Initial condition
	Active cell
	
	1, 2, 3, 4
	Cell2
	The UE camps on cell 2 in the initial phase and during T1 period the UE reselects to cell 1

	
	Neighbour cell
	
	1, 2, 3, 4
	Cell 1
	

	T1 end condition
	Active cell
	
	1, 2, 3, 4
	Cell1
	The UE shall perform reselection to cell 1 during T1

	
	Neighbour cells
	
	1, 2, 3, 4
	Cell2
	

	T3 end condition
	Active cell
	
	1, 2, 3, 4
	Cell2
	The UE shall perform reselection to cell 2 with higher priority during T3

	
	Neighbour cell
	
	1, 2, 3, 4
	Cell 1
	

	RF Channel Number
	
	1, 2, 3, 4
	1, 2
	

	Time offset between cells
	
	1, 4
	3 ms
	Asynchronous cells

	
	
	2
	3 s
	Synchronous cells

	
	
	3
	3 s
	Synchronous cells

	Access Barring Information
	-
	1, 2, 3, 4
	Not Sent
	No additional delays in random access procedure.

	SSB configuration
	
	1, 4
	SSB.1 FR1
	

	
	
	2
	SSB.1 FR1
	

	
	
	3
	SSB.1 RedCap FR1
	

	SMTC configuration
	
	1, 4
	SMTC.2
	Configured in SIB4 of Cell 1

	
	
	
	SMTC.6
	Configured in SIB4 of Cell 2

	
	
	2
	SMTC.1
	

	
	
	3
	SMTC.1
	

	DRX cycle length
	s
	1, 2, 3, 4
	1.28
	The value shall be used for all cells in the test.

	PRACH configuration index
	
	1, 2, 3, 4
	102
	The detailed configuration is specified in TS 38.211 clause 6.3.3.2

	rangeToBestCell
	
	1, 2, 3, 4
	Not configured
	

	T1
	s
	1, 2, 3, 4
	15
	T1 needs to be defined so that cell re-selection reaction time is taken into account.

	T2
	s
	1, 2, 3, 4
	>7
	During T2, cell 2 shall be powered off, and during the off time the physical cell identity shall be changed. The intention is to ensure that cell 2 has not been detected by the UE prior to the start of period T3.

	T3
	s
	1, 2, 3, 4
	75
	T3 needs to be defined so that cell re-selection reaction time is taken into account.



16.1.1.3.4.2	Test procedure
The test consists of one active cell and one neighbour cell. The UE is requested to monitor the neighbouring cell on one of the NR carriers. The test consists of three successive time periods, with time duration of T1, T2, and T3 respectively.
In the following test procedure “UE responds” means “UE starts transmitting preamble on PRACH for sending the RRCSetupRequest message to perform a Registration procedure for mobility.
1.	Ensure the UE is in state RRC_IDLE with generic procedure parameters connectivity NR with Test Mode On according to TS 38.508-1 [14] clause 4.5 on Cell 2.
2.	Set the parameters according to T1 in Table 16.1.1.3.5-1. T1 starts. 
3.	The SS waits for random access requests information from the UE to perform cell re-selection on the lower priority cell, Cell 1.
4.	If the UE responds on lower priority cell, Cell 1 during time duration T1 within 8 seconds from the beginning of time period T1, then count a success for the event “Re-select lower priority Cell 1”. Otherwise count a fail for the event “Re-select lower priority Cell 1”.
5.	If the UE has re-selected Cell 1 within T1, after the re-selection or when T1 expires, continue with step 5a.
Otherwise, if T1 expires and the UE has not yet re-selected Cell 1, the TE shall switch off and on the UE and skip to step 11.
5a.	The SS shall send an RRCRelease message to ensure that the UE is in state RRC_IDLE on Cell 1.
6.	The SS shall switch the power setting from T1 to T2 as specified in Table 16.1.1.3.5-1. T2 starts. During time duration T2, Cell 2 shall be powered OFF and the physical cell identity = ((current Cell 2 physical cell identity + 1) mod 1008) shall be changed to ensure Cell 2 is not detected by the UE.
7.	When T2 expires, the SS shall switch the power setting from T2 to T3 as specified in Table 16.1.1.3.5-1. T3 starts.
8.	The SS waits for random access requests information from the UE to perform cell re-selection on the higher priority cell, Cell 2.
9.	If the UE responds on higher priority cell, Cell 2 during time duration T3 within 68 seconds from the beginning of time period T3, then count a success for the event “Re-select higher priority Cell 2”. Otherwise count a fail for the event “Re-select higher priority Cell 2”.
10.	If the UE has re-selected Cell 2 within T3, after the re-selection or when T3 expires, continue with step 10a.
Otherwise, if T3 expires and the UE has not yet re-selected Cell 2, the TE shall switch off and on the UE and skip to step 11.
10a.The SS shall send an RRCRelease message to ensure that the UE is in state RRC_IDLE on Cell 2.
11.	Ensure the UE is in state RRC_IDLE with generic procedure parameters connectivity NR according to TS 38.508-1 [14] clause 4.5 on Cell 2.
12.	Repeat step 2-11 until a test verdict has been achieved.
Each of the events “Re-select lower priority Cell 1” and “Re-select higher priority Cell 2” is evaluated independently for the statistic, resulting in an event verdict: pass or fail. Each event is evaluated only until the confidence level according to Table G.2.3-1 in Annex G clause G.2 is achieved. Different events may require different times for a verdict.
If both events pass, the test passes. If one event fails, the test fails.
16.1.1.3.4.3	Message contents
Message contents are according to TS 38.508-1 [14] clause 7.3 with the following exceptions:
Table 16.1.1.3.4.3-1: Common Exception messages
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.2-1

Table H.2.2-2 with Condition SSB.1 FR1, SMTC.2 and Asynchronous cells for configuration 16.1.1.2-1/4 and Cell 1
Table H.2.2-2 with Condition SSB.1 FR1, SMTC.6 and Asynchronous cells for configuration 16.1.1.2-1/4 and Cell 2
Table H.2.2-2 with Condition SSB.1 FR1, SMTC.1 and synchronous cells for configuration 16.1.1.2-2
Table H.2.2-2 with Condition SSB.1 RedCap FR1, SMTC.1 and synchronous cells for configuration 16.1.1.2-3

Table H.2.2-3

	Default RRC messages and information elements contents exceptions
	



16.1.1.3.5	Test requirement
Table 16.1.1.3.5-1 defines the primary level settings including test tolerances for FR1-FR1 Cell reselection for 1 Rx UE
Table 16.1.1.3.5-1: NR cell specific test parameters for FR1-FR1 Cell reselection for 1 Rx UE
	Parameter
	Unit
	Test configuration
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T3
	T1
	T2
	T3

	TDD configuration
	
	1, 4
	N/A
	N/A

	
	
	2
	TDDConf.1.1
	TDDConf.1.1

	
	
	3
	TDDConf.2.1
	TDDConf.2.1

	PDSCH RMC 
	
	1, 4
	SR.1.1 FDD
	SR.1.1 FDD

	configuration
	
	2
	SR.1.1 TDD
	SR.1.1 TDD

	
	
	3
	SR.2.1 TDD
	SR.2.1 TDD

	RMSI CORESET
	
	1, 4
	CR.1.1 FDD
	CR.1.1 FDD

	RMC configuration
	
	2
	CR.1.1 TDD
	CR.1.1 TDD

	
	
	3
	CR.2.1 TDD
	CR.2.1 TDD

	Dedicated CORESET
	
	1, 4
	CCR.1.1 FDD
	CCR.1.1 FDD

	RMC configuration
	
	2
	CCR.1.1 TDD
	CCR.1.1 TDD

	
	
	3
	CCR.2.1 TDD
	CCR.2.1 TDD

	OCNG Pattern
	
	1, 2, 3, 4
	OP.1 defined in A.2.1-1
	OP.1 defined in A.2.1-1

	Initial DL BWP configuration
	
	1, 2, 3, 4
	DLBWP.0.1
	DLBWP.0.1

	Initial UL BWP configuration
	
	1, 2, 3, 4
	ULBWP.0.1
	ULBWP.0.1

	RLM-RS
	
	1, 2, 3, 4
	SSB
	SSB

	Qrxlevmin
	dBm/SCS
	1, 2, 4
	-140
	-140

	
	
	3
	-137
	-137

	Pcompensation
	dB
	1, 2, 3, 4
	0
	0

	Cell_selection_and_
reselection_quality_measurement
	
	1, 2, 3, 4
	SS-RSRP
	SS-RSRP

	

	dB
	1, 4
	15.6
	15.6
	15.6
	-3.7
	-infinity
	13.6

	
	
	2
	
	
	
	
	
	

	
	
	3
	
	
	
	
	
	

	
 Note2
	dBm/SCS
	1, 4
	-98
	-98
	-98
	-102
	-98
	-98

	
	
	2
	-98
	-98
	-98
	-102
	-98
	-98

	
	
	3
	-95
	-95
	-95
	-99
	-95
	-95

	
 Note2
	dBm/15 kHz
	1, 4
	-98
	-98
	-98
	-102
	-98
	-98

	
	
	2
	-98
	-98
	-98
	-102
	-98
	-98

	
	
	3
	-98
	-98
	-98
	-102
	-99
	-98

	

	dB
	1, 4
	15.6
	15.6
	15.6
	-3.7
	-infinity
	13.6

	
	
	2
	
	
	
	
	
	

	
	
	3
	
	
	
	
	
	

	SS-RSRP Note3
	dBm/SCS
	1, 4
	-82.4
	-82.4
	-82.4
	-105.7
	-infinity
	-84.4

	
	
	2
	-82.4
	-82.4
	-82.4
	-105.7
	-infinity
	-84.4

	
	
	3
	-79.4
	-79.4
	-79.4
	-102.7
	-infinity
	-81.4

	Io
	dBm/9.36 MHz
	1, 4
	-54.35
	-54.35
	-54.35
	-72.51
	-70.05
	-56.26

	
	dBm/9.36 MHz
	2
	-54.35
	-54.35
	-54.35
	-72.51
	-70.05
	-56.26

	
	dBm/18.36 MHz
	3
	-51.43
	-51.43
	-51.43
	-72.59
	-70.13
	-56.35

	Treselection
	s
	1, 2, 3, 4
	0
	0
	0
	0
	0
	0

	SnonintrasearchP
	dB
	1, 2, 3, 4
	50
	50

	Threshx, highP
	dB
	1, 2, 3, 4
	48
	48

	Threshserving, lowP
	dB
	1, 2, 3, 4
	44
	44

	Threshx, lowP
	dB
	1, 2, 3, 4
	50
	50

	Propagation Condition
	
	1, 2, 3, 4
	AWGN

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	SS-RSRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



During T1, The cell re-selection delay to a lower priority cell shall be less than 8 s.
The cell reselection delay to a lower priority cell is defined as the time from the beginning of time period T1, to the moment when the UE camps on cell 1, and starts to send preambles on the PRACH for sending the RRCSetupRequest message to perform a Registration procedure for mobility and periodic registration update on cell 1.
During T3, the cell re-selection delay to a higher priority cell shall be less than 68 s.
The cell reselection delay to a higher priority cell is defined as the time from the beginning of time period T3, to the moment when the UE camps again on cell 2, and starts to send preambles on the PRACH for sending the RRCSetupRequest message to perform a Registration procedure for mobility and periodic registration update on cell 2.
The rate of correct events observed during repeated tests shall be at least 90% with the confidence level of 95%.
NOTE:	The cell re-selection delay to a higher priority cell can be expressed as: Thigher_priority_search + Tevaluate,NR_Inter_RedCap + TSI-NR, and to a lower priority cell can be expressed as: Tevaluate,NR_Inter_RedCap + TSI-NR,
Where:
Thigher_priority_search	See clause 4.2B.2.7 in 38.133
Tevaluate,NR_Inter_RedCap	See Table 4.2B.2.4-1 in clause 16.1.1.0.2
TSI-NR	Maximum repetition period of relevant system info blocks that needs to be received by the UE to camp on a cell; 1280 ms is assumed in this test case.
This gives a total of 67.68 s, allow 68 s for the cell re-selection delay to a higher priority cell and 7.68 s for the cell re-selection delay to a lower priority cell in the test case, which we allow 8 s.
16.1.1.4	NR SA FR1-FR1 Cell reselection for 2 Rx UE
16.1.1.4.1	Test purpose
The purpose of this test is to verify the requirement for the inter frequency NR cell reselection for 2 Rx RedCap UEs. The requirements are specified in TS 38.133 [6] in clause 4.2B.2.4.
16.1.1.4.2	Test applicability
This test applies to all types of NR RedCap UE with 2Rx from release 17 and forward.
16.1.1.4.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 16.1.1.0.2.
The normative reference for this requirement is TS 38.133 [6] clause A.16.1.1.4.
16.1.1.4.4	Test description
16.1.1.4.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 16.1.1.4.4.1-1.
Table 16.1.1.4.4.1-1: Supported test configurations for NR SA FR1-FR1 Cell reselection for 2 Rx UE
	Configuration
	Description of serving cell
	Description of target cell

	16.1.1.4.1-1
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.1.1.4.1-2
	15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode
	15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.1.1.4.1-3
	30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode
	30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.1.1.4.1-4
	15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode
	15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations.



Configure the test equipment and the DUT according to the parameters in Table 16.1.1.4.4.1-2.
Table 16.1.1.4.4.1-2: Initial conditions for FR1-FR1 Cell reselection for 2 Rx UE
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.1.1.4.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.2
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	Without faders. Without LTE link.
	



1.	The general test parameter settings are set up according to Table 16.1.1.4.4.1-3.
2.	Message contents are defined in clause 16.1.1.4.4.3.
3.	There are 2 NR carriers, and 2 cells specified in the test. Both cell 1 and cell 2 are already identified by the UE prior to the start of the test. Cell 1 and cell 2 belong to different tracking areas and cell 2 is of higher priority than cell 1.
Table 16.1.1.4.4.1-3: General test parameters for FR1-FR1 Cell reselection for 2 Rx UE
	Parameter
	Unit
	Test configuration
	Value
	Comment

	Initial condition
	Active cell
	
	1, 2, 3, 4
	Cell2
	The UE camps on cell 2 in the initial phase and during T1 period the UE reselects to cell 1

	
	Neighbour cell
	
	1, 2, 3, 4
	Cell 1
	

	T1 end condition
	Active cell
	
	1, 2, 3, 4
	Cell1
	The UE shall perform reselection to cell 1 during T1

	
	Neighbour cells
	
	1, 2, 3, 4
	Cell2
	

	T3 end condition
	Active cell
	
	1, 2, 3, 4
	Cell2
	The UE shall perform reselection to cell 2 with higher priority during T3

	
	Neighbour cell
	
	1, 2, 3, 4
	Cell 1
	

	RF Channel Number
	
	1, 2, 3, 4
	1, 2
	

	Time offset between cells
	
	1, 4
	3 ms
	Asynchronous cells

	
	
	2
	3 s
	Synchronous cells

	
	
	3
	3 s
	Synchronous cells

	Access Barring Information
	-
	1, 2, 3, 4
	Not Sent
	No additional delays in random access procedure.

	SSB configuration
	
	1, 4
	SSB.1 FR1
	

	
	
	2
	SSB.1 FR1
	

	
	
	3
	SSB.1 RedCap FR1
	

	SMTC configuration
	
	1, 4
	SMTC.2
	Configured in SIB4 of Cell 1

	
	
	
	SMTC.6
	Configured in SIB4 of Cell 2

	
	
	2
	SMTC.1
	

	
	
	3
	SMTC.1
	

	DRX cycle length
	s
	1, 2, 3, 4
	1.28
	The value shall be used for all cells in the test.

	PRACH configuration index
	
	1, 2, 3, 4
	102
	The detailed configuration is specified in TS 38.211 clause 6.3.3.2

	rangeToBestCell
	
	1, 2, 3, 4
	Not configured
	

	T1
	s
	1, 2, 3, 4
	15
	T1 needs to be defined so that cell re-selection reaction time is taken into account.

	T2
	s
	1, 2, 3, 4
	>7
	During T2, cell 2 shall be powered off, and during the off time the physical cell identity shall be changed. The intention is to ensure that cell 2 has not been detected by the UE prior to the start of period T3.

	T3
	s
	1, 2, 3
	75
	T3 needs to be defined so that cell re-selection reaction time is taken into account.



16.1.1.4.4.2	Test procedure
Same test procedure as in 16.1.1.3.4.2 except Table 16.1.1.3.5-1 will be replaced with Table 16.1.1.4.5-1.
16.1.1.4.4.3	Message contents
Same message contents as in 16.1.1.3.4.3.
16.1.1.4.5	Test requirement
Table 16.1.1.4.5-1 defines the primary level settings including test tolerances for FR1-FR1 Cell reselection for 2 Rx UE
Table 16.1.1.4.5-1: NR cell specific test parameters for FR1-FR1 Cell reselection for 2 Rx UE
	Parameter
	Unit
	Test configuration
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T3
	T1
	T2
	T3

	TDD configuration
	
	1, 4
	N/A
	N/A

	
	
	2
	TDDConf.1.1
	TDDConf.1.1

	
	
	3
	TDDConf.2.1
	TDDConf.2.1

	PDSCH RMC 
	
	1, 4
	SR.1.1 FDD
	SR.1.1 FDD

	configuration
	
	2
	SR.1.1 TDD
	SR.1.1 TDD

	
	
	3
	SR.2.1 TDD
	SR.2.1 TDD

	RMSI CORESET
	
	1, 4
	CR.1.1 FDD
	CR.1.1 FDD

	RMC configuration
	
	2
	CR.1.1 TDD
	CR.1.1 TDD

	
	
	3
	CR.2.1 TDD
	CR.2.1 TDD

	Dedicated CORESET
	
	1, 4
	CCR.1.1 FDD
	CCR.1.1 FDD

	RMC configuration
	
	2
	CCR.1.1 TDD
	CCR.1.1 TDD

	
	
	3
	CCR.2.1 TDD
	CCR.2.1 TDD

	OCNG Pattern
	
	1, 2, 3, 4
	OP.1 defined in A.2.1-1
	OP.1 defined in A.2.1-1

	Initial DL BWP configuration
	
	1, 2, 3, 4
	DLBWP.0.1
	DLBWP.0.1

	Initial UL BWP configuration
	
	1, 2, 3, 4
	ULBWP.0.1
	ULBWP.0.1

	RLM-RS
	
	1, 2, 3, 4
	SSB
	SSB

	Qrxlevmin
	dBm/SCS
	1, 2, 4
	-140
	-140

	
	
	3
	-137
	-137

	Pcompensation
	dB
	1, 2, 3, 4
	0
	0

	Cell_selection_and_
reselection_quality_measurement
	
	1, 2, 3, 4
	SS-RSRP
	SS-RSRP

	

	dB
	1, 4
	15.6
	15.6
	15.6
	-4
	-infinity
	12

	
	
	2
	
	
	
	
	
	

	
	
	3
	
	
	
	
	
	

	
 Note2
	dBm/SCS
	1, 4
	-98
	-100
	-98
	-98

	
	
	2
	-98
	-100
	-98
	-98

	
	
	3
	-95
	-97
	-95
	-95

	
 Note2
	dBm/15 kHz
	1, 4
	-98
	-100
	-98
	-98

	
	
	2
	
	
	
	

	
	
	3
	
	
	
	

	

	dB
	1, 4
	15.60
	15.60
	15.60
	-3.60
	-infinity
	13.60

	
	
	2
	
	
	
	
	
	

	
	
	3
	
	
	
	
	
	

	SS-RSRP Note3
	dBm/SCS
	1, 4
	-82.40
	-82.40
	-82.40
	-103.60
	-infinity
	-84.40

	
	
	2
	-82.40
	-82.40
	-82.40
	-103.60
	-infinity
	-84.40

	
	
	3
	-79.40
	-79.40
	-79.40
	-100.60
	-infinity
	-81.40

	Io
	dBm/9.36 MHz
	1, 4
	-54.33
	-54.33
	-54.33
	-70.48
	-70.05
	-56.26

	
	dBm/9.36 MHz
	2
	-54.33
	-54.33
	-54.33
	-70.48
	-70.05
	-56.26

	
	dBm/18.36 MHz
	3
	-51.40
	-51.40
	-51.40
	-70.56
	-70.13
	-56.35

	Treselection
	s
	1, 2, 3, 4
	0
	0
	0
	0
	0
	0

	SnonintrasearchP
	dB
	1, 2, 3, 4
	50
	50

	Threshx, highP
	dB
	1, 2, 3, 4
	48
	48

	Threshserving, lowP
	dB
	1, 2, 3, 4
	44
	44

	Threshx, lowP
	dB
	1, 2, 3, 4
	50
	50

	Propagation Condition
	
	1, 2, 3, 4
	AWGN

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	SS-RSRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



During T1, The cell re-selection delay to a lower priority cell shall be less than 8 s.
The cell reselection delay to a lower priority cell is defined as the time from the beginning of time period T1, to the moment when the UE camps on cell 1, and starts to send preambles on the PRACH for sending the RRCSetupRequest message to perform a Registration procedure for mobility and periodic registration update on cell 1.
During T3, the cell re-selection delay to a higher priority cell shall be less than 68 s.
The cell reselection delay to a higher priority cell is defined as the time from the beginning of time period T3, to the moment when the UE camps again on cell 2, and starts to send preambles on the PRACH for sending the RRCSetupRequest message to perform a Registration procedure for mobility and periodic registration update on cell 2.
The rate of correct events observed during repeated tests shall be at least 90% with the confidence level of 95%.
NOTE:	The cell re-selection delay to a higher priority cell can be expressed as: Thigher_priority_search + Tevaluate,NR_Inter_RedCap + TSI-NR, and to a lower priority cell can be expressed as: Tevaluate,NR_Inter_RedCap + TSI-NR,
Where:
	Thigher_priority_search	See clause 4.2B.2.7 in 38.133
	Tevaluate,NR_Inter_RedCap	See Table 4.2B.2.4-1 in clause 16.1.1.0.2
	TSI-NR	Maximum repetition period of relevant system info blocks that needs to be received by the UE to camp on a cell; 1280 ms is assumed in this test case.
This gives a total of 67.68 s, allow 68 s for the cell re-selection delay to a higher priority cell and 7.68 s for the cell re-selection delay to a lower priority cell in the test case, which we allow 8 s.
16.1.1.5	NR SA FR1 	Cell reselection for UE fulfilling stationary relaxed measurement criterion for 1 Rx UE
16.1.1.5.1	Test purpose
The purpose of this test is to verify the requirement for the intra frequency NR cell reselection requirements for UE fulfilling stationary relaxed measurement criterion. The requirements are specified in TS 38.133 [6] in clause 4.2B.2.9.2.
16.1.1.5.2	Test applicability
This test applies to all types of NR RedCap UE with 1Rx from release 17 and forward supporting Rel.17 stationary idle mode relaxed measurement criterion.
16.1.1.5.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 16.1.1.0.3.
The normative reference for this requirement is TS 38.133 [6] clause A.16.1.1.5.
16.1.1.5.4	Test description
16.1.1.5.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 16.1.1.5.4.1-1.
Table 16.1.1.5.4.1-1: Supported test configurations for NR SA FR1 Cell reselection for UE fulfilling stationary relaxed measurement criterion for 1 Rx UE
	Configuration
	Description

	16.1.1.5.1-1
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.1.1.5.1-2
	15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.1.1.5.1-3
	30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.1.1.5.1-4
	15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations.



Configure the test equipment and the DUT according to the parameters in Table 16.1.1.5.4.1-2.
Table 16.1.1.5.4.1-2: Initial conditions for NR SA FR1 Cell reselection for UE fulfilling stationary relaxed measurement criterion for 1 Rx UE
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.1.1.5.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	Without faders. Without LTE link. 
	



1.	The general test parameter settings are set up according to Table 16.1.1.5.4.1-3.
2.	Message contents are defined in clause 16.1.1.5.4.3.
3.	There is 1 NR carrier, and 2 cells specified in the test. Both cell 1 and cell 2 are already identified by the UE prior to the start of the test. Cell 1 and cell 2 belong to different tracking areas. Furthermore, UE has not registered with network for the tracking area containing cell 2.
Table 16.1.1.5.4.1-3: General test parameters for NR SA FR1 Cell reselection for UE fulfilling stationary relaxed measurement criterion for 1 Rx UE
	Parameter
	Unit
	Test configuration
	Value
	Comment

	Initial condition
	Active cell
	
		1, 2, 3, 4	
	Cell1
	The UE camps on cell 1 in the initial phase

	
	Neighbour cells
	
	1, 2, 3, 4
	Cell2
	

	T1 end condition
	Active cell
	
	1, 2, 3, 4
	Cell2
	The UE reselects to cell 2 during T1 period

	
	Neighbour cells
	
	1, 2, 3, 4
	Cell1
	

	Final condition
	Active cell
	
	1, 2, 3, 4
	Cell1
	The UE reselects to cell 1 during T2 period

	
	Neighbour cells
	
	1, 2, 3, 4
	Cell2
	

	RF Channel Number
	
	1, 2, 3, 4
	1
	

	Time offset between cells
	
	1, 4
	3 ms
	Asynchronous cells

	
	
	2
	3 s
	Synchronous cells

	
	
	3
	3 s
	Synchronous cells

	Access Barring Information
	-
	1, 2, 3, 4
	Not Sent
	No additional delays in random access procedure.

	SSB configuration
	
	1, 4
	SSB.1 FR1
	

	
	
	2
	SSB.1 FR1
	

	
	
	3
	SSB.1 RedCap FR1
	

	SMTC configuration
	
	1, 4
	SMTC.2
	Configured in SIB2 of Cell 1

	
	
	
	SMTC.6
	Configured in SIB2 of Cell 2

	
	
	2
	SMTC.1
	

	
	
	3
	SMTC.1
	

	DRX cycle length
	s
	1, 2, 3, 4
	0.64
	The value shall be used for all cells in the test.

	PRACH configuration index
	
	1, 2, 3, 4
	102
	The detailed configuration is specified in TS 38.211 clause 6.3.3.2

	rangeToBestCell
	
	1, 2, 3, 4
	Not configured
	

	T1
	s
	1, 2, 3, 4
	32
	T1 needs to be defined so that cell re-selection reaction time is taken into account.

	T2
	s
	1, 2, 3, 4
	32
	T2 needs to be defined so that cell re-selection reaction time is taken into account.



16.1.1.5.4.2	Test procedure
Two cells are deployed in the test, which are one FR1 NR PCell (Cell 1) and an NR neighbour cell (Cell 2) on the same frequency. The test consists of 2 successive time periods, with time duration of T1, and T2 respectively. Both cell 1 and cell 2 are already identified by the UE prior to the start of the test. Cell 1 and cell 2 belong to different tracking areas. Furthermore, UE has not registered with network for the tracking area containing cell 2.
In the following test procedure "UE responds" means "UE starts transmitting preamble on PRACH for sending the RRCSetupRequest message to perform a registration procedure for mobility.
Ensure the UE is in state RRC_IDLE with generic procedure parameters connectivity NR with Test Mode On according to TS 38.508-1 [14] clause 4.5 on Cell 1. stationaryMobilityEvaluation-r17 is provided in SIB2 of Cell 1 and Cell 2. Set Cell 2 physical cell identity = initial cell 2 physical cell identity.
1.	Ensure the UE is in state RRC_IDLE with generic procedure parameters connectivity NR with Test Mode On according to TS 38.508-1 [14] clause 4.5 on Cell 1. stationaryMobilityEvaluation-r17 is provided in SIB2 of Cell 1 and Cell 2. Set Cell 2 physical cell identity = initial cell 2 physical cell identity.
2.	Set the parameters according to T2 in Table 16.1.1.5.5-1. Then wait 113s to ensure that Cell 2 has been detected by the UE.
1.	Set the parameters according to T2 in Table 16.1.1.5.5-1. Then wait 54s to ensure that Cell 2 has been detected by the UE.
32.	Set the parameters according to T1 in Table 16.1.1.5.5-1. T1 starts.
43.	The SS waits for random access requests information from the UE to perform cell re-selection to Cell 2.
54.	If the UE responds on Cell 2 within 32 seconds from the beginning of time period T1, then count a success for the event “Re-select Cell 2”. Otherwise count a fail for the event “Re-select Cell 2”.
65.	If the UE has re-selected Cell 2 within T1, after the re-selection or when T1 expires, continue with step 76. Otherwise, if T2 expires and the UE has not yet re-selected Cell 2, the TE shall switch off and on the UE and skip to step 132.
76.	The SS shall send an RRCRelease message to ensure that the UE is in state RRC_IDLE on Cell 2.
87.	The SS shall switch the power setting from T1 to T2 as specified in Table 16.1.1.53.5-1. T2 starts.
98.	The SS waits for random access requests information from the UE to perform cell re-selection to Cell 1.
109.	If the UE responds on Cell 1 within 32 seconds from the beginning of time period T2, then count a success for the event “Re-select Cell 1”. Otherwise count a fail for the event “Re-select Cell 1”.
110.	If the UE has re-selected Cell 1 within T2, after the re-selection or when T2 expires, continue with step 121. Otherwise, if T2 expires and the UE has not yet re-selected Cell 1, the TE shall switch off and on the UE and skip to step 132.
121.	The SS shall send an RRCRelease message to ensure that the UE is in state RRC_IDLE on Cell 1. Skip to step 14.
13.	The SS shall power OFF/ON the UE, then proceed with step 1.
12.	Ensure the UE is in state RRC_IDLE with generic procedure parameters connectivity NR according to TS 38.508-1 [14] clause 4.5 in Cell 1.
13.	Set the parameters according to T2 in Table 16.1.1.5.5-1. Then wait 54s to ensure that Cell 2 has been detected by the UE.
14.	Repeat step 3-112-14 until a test verdict has been achieved. Each of the events “Re-select Cell 2” and “Re-select Cell 1” is evaluated independently for the statistic, resulting in an event verdict: pass or fail. Each event is evaluated only until the confidence level according to Table G.2.3-1 in Annex G clause G.2 is achieved. Different events may require different times for a verdict. If both events pass, the test passes. If one event fails, the test fails.

16.1.1.5.4.3	Message contents
Message contents are according to TS 38.508-1 [14] clause 7.3 with the following exceptions:
Table 16.1.1.5.4.3-1: Common Exception messages
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.1-2

	Default RRC messages and information elements contents exceptions
	



Table 16.1.1.5.4.3-2: SIB1 (Cell 1 and Cell 2)
	Derivation Path: Table H.2.1-3

	Information Element
	Value/remark
	Comment
	Condition

	SIB1 ::= SEQUENCE {
	
	
	

	  cellSelectionInfo SEQUENCE {
	
	
	

	    q-RxLevMin
	-69
	-137 is actual value in dBm (-69 * 2+1 dBm)
	Config 16.1.1.5.1-3

	  }
	
	
	

	  servingCellConfigCommon SEQUENCE {
	
	
	

	    downlinkConfigCommon SEQUENCE {
	
	
	

	      pcch-Config SEQUENCE {
	
	
	

	        defaultPagingCycle
	rf64
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 16.1.1.5.4.3-3: SIB2 (Cell 1)
	Derivation Path: Table H.2.1-1

	Information Element
	Value/remark
	Comment
	Condition

	SIB2 ::= SEQUENCE {
	
	
	

	  intraFreqCellReselectionInfo SEQUENCE {
	
	
	

	    smtc
	SSB-MTC specified in 38.508-1 [14] Table 7.3.1-3 with condition SMTC.2
	
	16.1.1.5-1, 16.1.1.5-4

	
	SSB-MTC specified in 38.508-1 [14] Table 7.3.1-3 with condition SMTC.1
	
	16.1.1.5-2, 16.1.1.5-3

	    deriveSSB-IndexFromCell
	false
	
	16.1.1.5-1, 16.1.1.5-4

	
	true
	
	16.1.1.5-2, 16.1.1.5-3

	  }
	
	
	

	  relaxedMeasurement-r16
	Not present
	
	

	  cellEquivalentSize-r17
	Not present
	
	

	  relaxedMeasurement-r17 SEQUENCE {
	
	
	

	   stationaryMobilityEvaluation-r17 SEQUENCE {
	
	
	

	      s-SearchDeltaP-Stationary-r17
	dB6
	
	16.1.1.5.5-1

	      t-SearchDeltaP-Stationary-r17
	s5
	
	

	    }
	
	
	

	    cellEdgeEvaluationWhileStationary-r17
	Not present
	
	

	    combineRelaxedMeasCondition2-r17
	Not present
	
	

	  }
	
	
	

	}
	
	
	



Table 16.1.1.5.4.3-4: SIB2 (Cell 2)
	Derivation Path: Table H.2.1-1

	Information Element
	Value/remark
	Comment
	Condition

	SIB2 ::= SEQUENCE {
	
	
	

	  intraFreqCellReselectionInfo SEQUENCE {
	
	
	

	    smtc
	SSB-MTC specified in 38.508-1 [14] Table 7.3.1-3 with condition SMTC.6
	
	16.1.1.5-1, 16.1.1.5-4

	
	SSB-MTC specified in 38.508-1 [14] Table 7.3.1-3 with condition SMTC.1
	
	16.1.1.5-2, 6.1.1.3-3

	    deriveSSB-IndexFromCell
	false
	
	16.1.1.5-1

	
	true
	
	16.1.1.5-2, 6.1.1.3-3

	  }
	
	
	

	  relaxedMeasurement-r16
	Not present
	
	

	  cellEquivalentSize-r17
	Not present
	
	

	  relaxedMeasurement-r17 SEQUENCE {
	
	
	

	    stationaryMobilityEvaluation-r17 SEQUENCE {
	
	
	

	      s-SearchDeltaP-Stationary-r17
	dB6
	
	16.1.1.5.5-1

	      t-SearchDeltaP-Stationary-r17
	s5
	
	

	    }
	
	
	

	    cellEdgeEvaluationWhileStationary-r17
	Not present
	
	

	    combineRelaxedMeasCondition2-r17
	Not present
	
	

	  }
	
	
	

	}
	
	
	



Table 16.1.1.5.4.3-5: SIB3
	Derivation Path: TS 38.508-1 [14], Table 4.6.2-2

	Information Element
	Value/remark
	Comment
	Condition

	SIB3 ::= SEQUENCE {
	
	
	

	  intraFreqNeighCellList SEQUENCE (SIZE (1..maxCellIntra)) OF SEQUENCE {
	
	
	

	    IntraFreqNeighCellInfo ::= SEQUENCE{
	
	
	

	      physCellId
	Set according to the neighbour cell PCI
	
	

	      q-OffsetCell
	dB1
	2 is actual value in dB (0 * 2 dB)
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



16.1.1.5.5	Test requirement
Table 16.1.1.5.5-1 defines the primary level settings including test tolerances for FR1-FR1 Cell reselection for 2 Rx UE
Table 16.1.1.5.5-1: NR cell specific test parameters for NR SA FR1 Cell reselection for UE fulfilling stationary relaxed measurement criterion for 1 Rx UE
	Parameter
	Unit
	Test configuration
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T1
	T2

	TDD configuration
	
	1, 4
	N/A
	N/A

	
	
	2
	TDDConf.1.1
	TDDConf.1.1

	
	
	3
	TDDConf.2.1
	TDDConf.2.1

	PDSCH RMC configuration
	
	1, 4
	SR.1.1 FDD
	SR.1.1 FDD

	
	
	2
	SR.1.1 TDD
	SR.1.1 TDD

	
	
	3
	SR.2.1 TDD
	SR.2.1 TDD

	RMSI CORESET RMC configuration
	
	1, 4
	CR.1.1 FDD
	CR.1.1 FDD

	
	
	2
	CR.1.1 TDD
	CR.1.1 TDD

	
	
	3
	CR.2.1 TDD
	CR.2.1 TDD

	Dedicated CORESET RMC configuration
	
	1, 4
	CCR.1.1 FDD
	CCR.1.1 FDD

	
	
	2
	CCR.1.1 TDD
	CCR.1.1 TDD

	
	
	3
	CCR.2.1 TDD
	CCR.2.1 TDD

	OCNG Pattern
	
	1, 2, 3, 4
	OP.1 defined in A.2.1-1
	OP.1 defined in A.2.1-1

	Initial DL BWP configuration
	
	1, 2, 3, 4
	DLBWP.0.1
	DLBWP.0.1

	Initial UL BWP configuration
	
	1, 2, 3, 4
	ULBWP.0.1
	ULBWP.0.1

	RLM-RS
	
	1, 2, 3, 4
	SSB
	SSB

	Qrxlevmin
	dBm/SCS
	1, 2, 4
	-140
	-140

	
	
	3
	-137
	-137

	Pcompensation
	dB
	1, 2, 3, 4
	0
	0

	Qhysts
	dB
	1, 2, 3, 4
	0
	0

	Qoffsets, n Note4
	dB
	1, 2, 3, 4
	-2
	-2

	SSearchDeltaP-Stationary Note4
	dB
	1, 2, 3, 4
	6
	6

	TSearchDeltaP-Stationary
	s
	1, 2, 3, 4
	5
	5

	Cell_selection_and_
reselection_quality_
measurement
	
	1, 2, 3, 4
	SS-RSRP
	SS-RSRP

	

	dB
	1, 2, 3, 4
	-2.57
	2.24
	2.24
	-2.57

	
 Note2
	dBm/SCS
	1, 4
	-98

	
	
	2
	-98

	
	
	3
	-95

	
 Note2
	dBm/15 kHz
	1, 2, 3, 4
	-98

	

	dB
	1, 2, 3, 4
	13
	15.45
	15.45
	13

	SS-RSRP Note3
	dBm/SCS
	1, 4
	-85
	-82.55
	-82.55
	-85

	
	
	2
	-85
	-82.55
	-82.55
	-85

	
	
	3
	-82
	-79.55
	-79.55
	-82

	Io
	dBm/9.36 MHz
	1, 4
	-52.56
	-52.24
	specified in Cell 1 columns-

	
	dBm/9.36 MHz
	2
	-52.56
	-52.56
	

	
	dBm/18.36 MHz
	3
	-49.64
	-49.64
	

	Treselection
	s
	1, 2, 3, 4
	0
	0
	0
	0

	SintrasearchP
	dB
	1, 2, 3, 4
	60
	60

	Propagation Condition 
	
	1, 2, 3, 4
	AWGN

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	SS-RSRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4: 	Value modified in Test Tolerance analysis in TS 38.903.



During T1, the cell re-selection delay to an already detected cell shall be less than 32 s.
The cell reselection delay to an already detected cell is defined as the time from the beginning of time period T1, to the moment when the UE camps on Cell 2, and starts to send preambles on the PRACH for sending the RRCSetupRequest message to perform a Tracking Area Update procedure on Cell 2.
During T2, the cell re-selection delay to an already detected cell shall be less than 32 s.
The cell reselection delay to an already detected cell is defined as the time from the beginning of time period T2, to the moment when the UE camps on Cell 1, and starts to send preambles on the PRACH for sending the RRCSetupRequest message to perform a Tracking Area Update procedure on cell 1.
The rate of correct events observed during repeated tests shall be at least 90% with the confidence level of 95%.
NOTE:	The cell re-selection delay to an already detected cell can be expressed as: Tevaluate,NR_Intra_RedCap_Relax + TSI-NR,
Where:
	Tevaluate,NR_Intra_RedCap_Relax	See Table 4.2B.2.9.2-1 in clause 16.1.1.0.3 for reselection to Cell 2 during T1 with UE fulfilling stationary criterion, 30.72 s.
	TSI-NR	Maximum repetition period of relevant system info blocks that needs to be received by the UE to camp on a cell; 1280 ms is assumed in this test case.
This gives a total of 32 s for the cell re-selection delay to an already detected cell for UE fulfilling stationary criterion in the test case.
16.1.1.6	NR SA FR1 Cell reselection for UE fulfilling stationary relaxed measurement criterion for 2 Rx UE
16.1.1.6.1	Test purpose
The purpose of this test is to verify the requirement for the intra frequency NR cell reselection requirements for UE fulfilling stationary relaxed measurement criterion. The requirements are specified in TS 38.133 [6] in clause 4.2B.2.9.2.
16.1.1.6.2	Test applicability
This test applies to all types of NR RedCap UE with 2Rx from release 17 and forward supporting Rel.17 stationary idle mode relaxed measurement criterion.
16.1.1.6.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 16.1.1.0.3.
The normative reference for this requirement is TS 38.133 [6] clause A.16.1.1.6.
16.1.1.6.4	Test description
16.1.1.6.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 16.1.1.6.4.1-1.
Table 16.1.1.6.4.1-1: Supported test configurations for NR SA FR1 Cell reselection for UE fulfilling stationary relaxed measurement criterion for 2 Rx UE
	Configuration
	Description

	16.1.1.6.1-1
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.1.1.6.1-2
	15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.1.1.6.1-3
	30 kHz SSB SCS, 20MHz bandwidth, TDD duplex mode

	16.1.1.6.1-4
	15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations.



Configure the test equipment and the DUT according to the parameters in Table 16.1.1.6.4.1-2.
Table 16.1.1.6.4.1-2: Initial conditions for NR SA FR1 Cell reselection for UE fulfilling stationary relaxed measurement criterion for 2 Rx UE
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.1.1.6.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.2
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	Without faders. Without LTE link.
	



1.	The general test parameter settings are set up according to Table 16.1.1.6.4.1-3.
2.	Message contents are defined in clause 16.1.1.6.4.3.
3.	There is 1 NR carrier, and 2 cells specified in the test. Both cell 1 and cell 2 are already identified by the UE prior to the start of the test. Cell 1 and cell 2 belong to different tracking areas. Furthermore, UE has not registered with network for the tracking area containing cell 2.
Table 16.1.1.6.4.1-3: General test parameters for NR SA FR1 Cell reselection for UE fulfilling stationary relaxed measurement criterion for 2 Rx UE
	Parameter
	Unit
	Test configuration
	Value
	Comment

	Initial condition
	Active cell
	
	1, 2, 3, 4
	Cell1
	The UE camps on cell 1 in the initial phase

	
	Neighbour cells
	
	1, 2, 3, 4
	Cell2
	

	T1 end condition
	Active cell
	
	1, 2, 3, 4
	Cell2
	The UE reselects to cell 2 during T1 period

	
	Neighbour cells
	
	1, 2, 3, 4
	Cell1
	

	Final condition
	Active cell
	
	1, 2, 3, 4
	Cell1
	The UE reselects to cell 1 during T2 period

	
	Neighbour cells
	
	1, 2, 3, 4
	Cell2
	

	RF Channel Number
	
	1, 2, 3, 4
	1
	

	Time offset between cells
	
	1, 4
	3 ms
	Asynchronous cells

	
	
	2
	3 s
	Synchronous cells

	
	
	3
	3 s
	Synchronous cells

	Access Barring Information
	-
	1, 2, 3
	Not Sent
	No additional delays in random access procedure.

	SSB configuration
	
	1, 4
	SSB.1 FR1
	

	
	
	2
	SSB.1 FR1
	

	
	
	3
	SSB.1 RedCap FR1
	

	SMTC configuration
	
	1, 4
	SMTC.2
	Configured in SIB2 of Cell 1

	
	
	
	SMTC.6
	Configured in SIB2 of Cell 2

	
	
	2
	SMTC.1
	

	
	
	3
	SMTC.1
	

	DRX cycle length
	s
	1, 2, 3, 4
	0.64
	The value shall be used for all cells in the test.

	PRACH configuration index
	
	1, 2, 3, 4
	102
	The detailed configuration is specified in TS 38.211 clause 6.3.3.2

	rangeToBestCell
	
	1, 2, 3, 4
	Not configured
	

	T1
	s
	1, 2, 3, 4
	32
	T1 needs to be defined so that cell re-selection reaction time is taken into account.

	T2
	s
	1, 2, 3, 4
	32
	T2 needs to be defined so that cell re-selection reaction time is taken into account.



16.1.1.6.4.2	Test procedure
Same test procedure as in 16.1.1.5.4.2.
16.1.1.6.4.3	Message contents
Same message content as in 16.1.1.5.4.3.
16.1.1.6.5	Test requirement
Table 16.1.1.6.5-1 defines the primary level settings including test tolerances for FR1-FR1 Cell reselection for 2 Rx UE
Table 16.1.1.6.5-1: NR cell specific test parameters for NR SA FR1 Cell reselection for UE fulfilling stationary relaxed measurement criterion for 2 Rx UE
	Parameter
	Unit
	Test configuration
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T1
	T2

	TDD configuration
	
	1, 4
	N/A
	N/A

	
	
	2
	TDDConf.1.1
	TDDConf.1.1

	
	
	3
	TDDConf.2.1
	TDDConf.2.1

	PDSCH RMC configuration
	
	1, 4
	SR.1.1 FDD
	SR.1.1 FDD

	
	
	2
	SR.1.1 TDD
	SR.1.1 TDD

	
	
	3
	SR.2.1 TDD
	SR.2.1 TDD

	RMSI CORESET RMC configuration
	
	1, 4
	CR.1.1 FDD
	CR.1.1 FDD

	
	
	2
	CR.1.1 TDD
	CR.1.1 TDD

	
	
	3
	CR.2.1 TDD
	CR.2.1 TDD

	Dedicated CORESET RMC configuration
	
	1, 4
	CCR.1.1 FDD
	CCR.1.1 FDD

	
	
	2
	CCR.1.1 TDD
	CCR.1.1 TDD

	
	
	3
	CCR.2.1 TDD
	CCR.2.1 TDD

	OCNG Pattern
	
	1, 2, 3, 4
	OP.1 defined in A.2.1-1
	OP.1 defined in A.2.1-1

	Initial DL BWP configuration
	
	1, 2, 3, 4
	DLBWP.0.1
	DLBWP.0.1

	Initial UL BWP configuration
	
	1, 2, 3, 4
	ULBWP.0.1
	ULBWP.0.1

	RLM-RS
	
	1, 2, 3, 4
	SSB
	SSB

	Qrxlevmin
	dBm/SCS
	1, 2, 4
	-140
	-140

	
	
	3
	-137
	-137

	Pcompensation
	dB
	1, 2, 3, 4
	0
	0

	Qhysts
	dB
	1, 2, 3, 4
	0
	0

	Qoffsets, n
	dB
	1, 2, 3, 4
	0
	0

	SSearchDeltaP-Stationary Note4
	dB
	1, 2, 3, 4
	6
	6

	TSearchDeltaP-Stationary
	s
	1, 2, 3, 4
	5
	5

	Cell_selection_and_
reselection_quality_
measurement
	
	1, 2, 3, 4
	SS-RSRP
	SS-RSRP

	

	dB
	1, 2, 3, 4
	-3.56
	3.22
	3.22
	-3.56

	
 Note2
	dBm/SCS
	1, 4
	-98

	
	
	2
	-98

	
	
	3
	-95

	
 Note2
	dBm/15 kHz
	1, 2, 3, 4
	-98

	

	dB
	1, 2, 3, 4
	12.55
	16
	16
	12.55

	SS-RSRP Note3
	dBm/SCS
	1, 4
	-85.45
	-82
	-82
	-85.45

	
	
	2
	-85.45
	-82
	-82
	-85.45

	
	
	3
	-82.45
	-79
	-79
	-82.45

	Io
	dBm/9.36 MHz
	1, 4
	-52.44
	-52.44
	specified in Cell 1 columns-

	
	dBm/9.36 MHz
	2
	-52.44
	-52.44
	

	
	dBm/18.36 MHz
	3
	-49.43
	-49. 43
	

	Treselection
	s
	1, 2, 3, 4
	0
	0
	0
	0

	SintrasearchP
	dB
	1, 2, 3, 4
	60
	60

	Propagation Condition
	
	1, 2, 3, 4
	AWGN

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	SS-RSRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	SSearchDeltaP includes Test Tolerance applied to fulfil the low mobility criterion.



During T1, the cell re-selection delay to an already detected cell shall be less than 32 s.
The cell reselection delay to an already detected cell is defined as the time from the beginning of time period T1, to the moment when the UE camps on Cell 2, and starts to send preambles on the PRACH for sending the RRCSetupRequest message to perform a Tracking Area Update procedure on Cell 2.
During T2, the cell re-selection delay to an already detected cell shall be less than 32 s.
The cell reselection delay to an already detected cell is defined as the time from the beginning of time period T2, to the moment when the UE camps on Cell 1, and starts to send preambles on the PRACH for sending the RRCSetupRequest message to perform a Tracking Area Update procedure on cell 1.
The rate of correct events observed during repeated tests shall be at least 90% with the confidence level of 95%.
NOTE:	The cell re-selection delay to an already detected cell can be expressed as: Tevaluate,NR_Intra_RedCap_Relax + TSI-NR,
Where:
	Tevaluate,NR_Intra_RedCap_Relax	See Table 4.2B.2.9.2-2 in clause 16.1.1.0.3 for reselection to Cell 2 during T1 with UE fulfilling stationary criterion, 30.72 s.
	TSI-NR	Maximum repetition period of relevant system info blocks that needs to be received by the UE to camp on a cell; 1280 ms is assumed in this test case.
This gives a total of 32 s for the cell re-selection delay to an already detected cell for UE fulfilling stationary criterion in the test case.
16.1.1.7	NR SA FR1-FR1 Cell reselection for UE fulfilling stationary relaxed measurement criterion for 1 Rx UE
16.1.1.7.1	Test purpose
The purpose of this test is to verify the requirement for the inter frequency NR cell reselection requirements for UE fulfilling stationary relaxed measurement criterion. The requirements are specified in TS 38.133 [6] in clause 4.2B.2.10.2.
16.1.1.7.2	Test applicability
This test applies to all types of NR RedCap UE with 1Rx from release 17 and forward supporting Rel.17 stationary idle mode relaxed measurement criterion.
16.1.1.7.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 16.1.1.0.4.
The normative reference for this requirement is TS 38.133 [6] clause A.16.1.1.7.
16.1.1.7.4	Test description
16.1.1.7.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 16.1.1.7.4.1-1.
Table 16.1.1.7.4.1-1: Supported test configurations for NR SA FR1-FR1 Cell reselection for UE fulfilling stationary relaxed measurement criterion for 1 Rx UE
	Configuration
	Description of serving cell
	Description of target cell

	16.1.1.7.1-1
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.1.1.7.1-2
	15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode
	15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.1.1.7.1-3
	30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode
	30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.1.1.7.1-4
	15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode
	15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations.



Configure the test equipment and the DUT according to the parameters in Table 16.1.1.7.4.1-2.
Table 16.1.1.7.4.1-2: Initial conditions for NR SA FR1-FR1 Cell reselection for UE fulfilling stationary relaxed measurement criterion for 1 Rx UE
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.1.1.7.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	Without faders. Without LTE link.
	



1.	The general test parameter settings are set up according to Table 16.1.1.7.4.1-3.
2.	Message contents are defined in clause 16.1.1.7.4.3.
3.	There is 1 NR carrier, and 2 cells specified in the test. Both cell 1 and cell 2 are already identified by the UE prior to the start of the test. Cell 1 and cell 2 belong to different tracking areas. Furthermore, UE has not registered with network for the tracking area containing cell 2.
Table 16.1.1.7.4.1-3: General test parameters for NR SA FR1-FR1 Cell reselection for UE fulfilling stationary relaxed measurement criterion for 1 Rx UE
	Parameter
	Unit
	Test configuration
	Value
	Comment

	Initial condition
	Active cell
	
	1, 2, 3, 4
	Cell2
	The UE camps on cell 2 in the initial phase, it fulfils stationary relaxation measurements criterion, and during T1 period the UE reselects to cell 1

	
	Neighbour cells
	
	1, 2, 3, 4
	Cell1
	

	T1 end condition
	Active cell
	
	1, 2, 3, 4
	Cell1
	The UE shall perform reselection to cell 1 during T1

	
	Neighbour cells
	
	1, 2, 3, 4
	Cell2
	

	T2 end condition
	Active cell
	
	1, 2, 3, 4
	Cell2
	The UE shall perform reselection to cell 2 with higher priority during T2

	
	Neighbour cells
	
	1, 2, 3, 4
	Cell1
	

	RF Channel Number
	
	1, 2, 3, 4
	1, 2
	

	Time offset between cells
	
	1, 4
	3 ms
	Asynchronous cells

	
	
	2
	3 s
	Synchronous cells

	
	
	3
	3 s
	Synchronous cells

	Access Barring Information
	-
	1, 2, 3, 4
	Not Sent
	No additional delays in random access procedure.

	SSB Configuration
	
	1, 4
	SSB.1 FR1
	

	
	
	2
	SSB.1 FR1
	

	
	
	3
	SSB.1 RedCap FR1
	

	SMTC configuration
	
	1, 4
	SMTC.2
	Configured in SIB4 of Cell 1

	
	
	
	SMTC.6
	Configured in SIB4 of Cell 2

	
	
	2
	SMTC.1
	

	
	
	3
	SMTC.1
	

	DRX cycle length
	s
	1, 2, 3, 4
	0.64
	The value shall be used for all cells in the test.

	PRACH configuration index
	
	1, 2, 3, 4
	102
	The detailed configuration is specified in TS 38.211 clause 6.3.3.2

	rangeToBestCell
	
	1, 2, 3, 4
	Not configured
	

	T1
	s
	1, 2, 3, 4
	32
	T1 is defined so that cell re-selection reaction time is taken into account.

	T2
	s
	1, 2, 3, 4
	32
	T2 is defined so that cell re-selection reaction time is taken into account.



16.1.1.7.4.2	Test procedure
Two cells are deployed in the test, which are one FR1 NR Cell 1 and Cell 2 on different frequencies. The test consists of 2 successive time periods, with time duration of T1, and T2 respectively. Both cell 1 and cell 2 are already identified by the UE prior to the start of the test. Cell 1 and cell 2 belong to different tracking areas and Cell 2 is of higher priority than Cell 1. Furthermore, UE has not registered with network for the tracking area containing cell 1.
In the following test procedure "UE responds" means "UE starts transmitting preamble on PRACH for sending the RRCSetupRequest message to perform a Registration procedure for mobility.
1.	Ensure the UE is in state RRC_IDLE with generic procedure parameters connectivity NR with Test Mode On according to TS 38.508-1 [14] clause 4.5 on Cell 2. SIB2 of Cell 1 and Cell 2 are configured as in 16.1.1.7.4.3. Set Cell 2 physical cell identity = initial cell 2 physical cell identity.
2.	Set the parameters according to T2 in Table 16.1.1.7.5-1. Then wait 113s to ensure that Cell 1 has been detected by the UE.
32.	Set the parameters according to T1 in Table 16.1.1.7.5-1. T1 starts.
43.	The SS waits for random access requests information from the UE to perform cell re-selection to Cell 1.
54.	If the UE responds on Cell 1 within 32 seconds from the beginning of time period T1, then count a success for the event “Re-select Cell 1”. Otherwise count a fail for the event “Re-select Cell 1”.
65.	If the UE has re-selected Cell 1 within T1, after the re-selection or when T1 expires, continue with step 6. Otherwise, if T2 expires and the UE has not yet re-selected Cell 1, the TE shall switch off and on the UE and skip to step 132.
76.	The SS shall send an RRCRelease message to ensure that the UE is in state RRC_IDLE on Cell 1.
87.	The SS shall switch the power setting from T1 to T2 as specified in Table 16.1.1.7.5-1. T2 starts.
98.	The SS waits for random access requests information from the UE to perform cell re-selection to Cell 2.
109.	If the UE responds on Cell 2 within 32 seconds from the beginning of time period T2, then count a success for the event “Re-select Cell 2”. Otherwise count a fail for the event “Re-select Cell 2”.
110.	If the UE has re-selected Cell 2 within T2, after the re-selection or when T2 expires, continue with step 11. Otherwise, if T2 expires and the UE has not yet re-selected Cell 2, the TE shall switch off and on the UE and skip to step 132.
121.	The SS shall send an RRCRelease message to ensure that the UE is in state RRC_IDLE on Cell 2. skip to 143.
13.	The SS shall power OFF/ON the UE, then proceed with step 1.
12.	Ensure the UE is in state RRC_IDLE with generic procedure parameters connectivity NR according to TS 38.508-1 [14] clause 4.5 in Cell 2.
143.	Repeat step 3-112-12 until a test verdict has been achieved. Each of the events “Re-select Cell 2” and “Re-select Cell 1” is evaluated independently for the statistic, resulting in an event verdict: pass or fail. Each event is evaluated only until the confidence level according to Table G.2.3-1 in Annex G clause G.2 is achieved. Different events may require different times for a verdict. If both events pass, the test passes. If one event fails, the test fails.
16.1.1.7.4.3	Message contents
Message contents are according to TS 38.508-1 [14] clause 7.3 with the following exceptions:
Table 16.1.1.7.4.3-1: SIB1 (Cell 1 and Cell 2)
	Derivation Path: TS 38.508-1 [14], Table 4.6.1-28

	Information Element
	Value/remark
	Comment
	Condition

	SIB1 ::= SEQUENCE {
	
	
	

	  servingCellConfigCommon SEQUENCE {
	
	
	

	    downlinkConfigCommon SEQUENCE {
	
	
	

	      pcch-Config SEQUENCE {
	
	
	

	        defaultPagingCycle
	rf64
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 16.1.1.7.4.3-2: SIB2 (Cell 1)
	Derivation Path: Table H.2.2-1

	Information Element
	Value/remark
	Comment
	Condition

	SIB2 ::= SEQUENCE {
	
	
	

	  cellReselectionServingFreqInfo SEQUENCE {
	
	
	

	    s-NonIntraSearchP
	Not present
	
	

	    threshServingLowP
	22
	Actual value = 22*2 = 44dB
	

	  }
	
	
	

	  relaxedMeasurement-r16
	Not present
	
	

	  cellEquivalentSize-r17
	Not present
	
	

	  relaxedMeasurement-r17 SEQUENCE {
	
	
	

	    stationaryMobilityEvaluation-r17 SEQUENCE {
	
	
	

	      s-SearchDeltaP-Stationary-r17
	dB3
	
	

	      t-SearchDeltaP-Stationary-r17
	s5
	
	

	    }
	
	
	

	    cellEdgeEvaluationWhileStationary-r17
	Not present
	
	

	    combineRelaxedMeasCondition2-r17
	Not present
	
	

	  }
	
	
	

	}
	
	
	



Table 16.1.1.7.4.3-3: SIB2 (Cell 2)
	Derivation Path: Table H.2.2-1

	Information Element
	Value/remark
	Comment
	Condition

	SIB2 ::= SEQUENCE {
	
	
	

	  cellReselectionServingFreqInfo SEQUENCE {
	
	
	

	    s-NonIntraSearchP
	Not present
	
	

	    threshServingLowP
	23
	Actual value = 23*2 = 46dB
	Cell 2

	  }
	
	
	

	  relaxedMeasurement-r16
	Not present
	
	

	  cellEquivalentSize-r17
	Not present
	
	

	  relaxedMeasurement-r17 SEQUENCE {
	
	
	

	    stationaryMobilityEvaluation-r17 SEQUENCE {
	
	
	

	      s-SearchDeltaP-Stationary-r17
	dB15
	
	Cell 2

	      t-SearchDeltaP-Stationary-r17
	s5
	
	

	    }
	
	
	

	    cellEdgeEvaluationWhileStationary-r17
	Not present
	
	

	    combineRelaxedMeasCondition2-r17
	Not present
	
	

	  }
	
	
	

	}
	
	
	



Table 16.1.1.7.4.3-4: SIB4 (Cell 1)
	Derivation Path: Table H.2.2-2

	Information Element
	Value/remark
	Comment
	Condition

	SIB4 ::= SEQUENCE {
	
	
	

	  interFreqCarrierFreqList SEQUENCE (SIZE (1..maxFreq)) OF InterFreqCarrierFreqInfo {
	1 entry
	
	

	    InterFreqCarrierFreqInfo[1] SEQUENCE {
	
	entry 1
	

	      dl-CarrierFreq
	ARFCN-ValueNR for Cell 2
	
	

	      smtc
	SSB-MTC specified in 38.508-1 [14] Table 7.3.1-3 with condition SMTC.2
	
	16.1.1.7-1, 16.1.1.7-4

	
	SSB-MTC specified in 38.508-1 [14] Table 7.3.1-3 with condition SMTC.1
	
	16.1.1.7-2, 16.1.1.7-3

	      deriveSSB-IndexFromCell
	false
	
	16.1.1.7-1, 
16.1.1.7-4

	
	true
	
	16.1.1.7-2, 16.1.1.7-3

	      threshX-HighP
	24
	Actual value = 24*2 = 48dB
	

	      threshX-LowP
	24
	Actual value = 25*2 = 50dB
	

	      cellReselectionPriority
	5
	Same as the priority in SIB 2 of Cell 2.
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 16.1.1.7.4.3-5: SIB4 (Cell 2)
	Derivation Path: Table H.2.2-2

	Information Element
	Value/remark
	Comment
	Condition

	SIB4 ::= SEQUENCE {
	
	
	

	  interFreqCarrierFreqList SEQUENCE (SIZE (1..maxFreq)) OF InterFreqCarrierFreqInfo {
	1 entry
	
	

	    InterFreqCarrierFreqInfo[1] SEQUENCE {
	
	entry 1
	

	      dl-CarrierFreq
	ARFCN-ValueNR for Cell 1 SSB
	
	Cell 2

	      smtc
	SSB-MTC specified in 38.508-1 [14] Table 7.3.1-3 with condition SMTC.6
	
	16.1.1.7-1, 16.1.1.7-4

	
	SSB-MTC specified in 38.508-1 [14] Table 7.3.1-3 with condition SMTC.1
	
	16.1.1.7-2, 16.1.1.7-3

	      deriveSSB-IndexFromCell
	false
	
	16.1.1.7-1, 
16.1.1.7-4

	
	true
	
	16.1.1.7-2, 16.1.1.7-3

	      threshX-HighP
	22
	Actual value = 22*2 = 44dB
	Cell 2

	      threshX-LowP
	25
	Actual value = 25*2 = 50dB
	Cell 2

	      cellReselectionPriority
	4
	Same as the priority in SIB 2 of Cell 1.
	Cell 2

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



16.1.1.7.5	Test requirement
Table 16.1.1.7.5-1 defines the primary level settings including test tolerances for FR1-FR1 Cell reselection for 2 Rx UE
Table 16.1.1.7.5-1: NR cell specific test parameters for NR SA FR1-FR1 Cell reselection for UE fulfilling stationary relaxed measurement criterion for 1 Rx UE
	Parameter
	Unit
	Test configuration
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T1
	T2

	TDD configuration
	
	1, 4
	N/A
	N/A

	
	
	2
	TDDConf.1.1
	TDDConf.1.1

	
	
	3
	TDDConf.2.1
	TDDConf.2.1

	PDSCH RMC
	
	1, 4
	SR.1.1 FDD
	SR.1.1 FDD

	configuration
	
	2
	SR.1.1 TDD
	SR.1.1 TDD

	
	
	3
	SR.2.1 TDD
	SR.2.1 TDD

	RMSI CORESET
	
	1, 4
	CR.1.1 FDD
	CR.1.1 FDD

	RMC configuration
	
	2
	CR.1.1 TDD
	CR.1.1 TDD

	
	
	3
	CR.2.1 TDD
	CR.2.1 TDD

	Dedicated CORESET
	
	1, 4
	CCR.1.1 FDD
	CCR.1.1 FDD

	RMC configuration
	
	2
	CCR.1.1 TDD
	CCR.1.1 TDD

	
	
	3
	CCR.2.1 TDD
	CCR.2.1 TDD

	OCNG Pattern
	
	1, 2, 3, 4
	OP.1 defined in A.2.1-1
	OP.1 defined in A.2.1-1

	Initial DL BWP configuration
	
	1, 2, 3, 4
	DLBWP.0.1
	DLBWP.0.1

	Initial UL BWP configuration
	
	1, 2, 3, 4
	ULBWP.0.1
	ULBWP.0.1

	RLM-RS
	
	1, 2, 3, 4
	SSB
	SSB

	Qrxlevmin
	dBm/SCS
	1, 2, 4
	-140
	-140

	
	
	3
	-137
	-137

	Pcompensation
	dB
	1, 2, 3, 4
	0
	0

	Qhysts
	dB
	1, 2, 3, 4
	0
	0

	Qoffsets, n
	dB
	1, 2, 3, 4
	0
	0

	Cell_selection_and_
reselection_quality_measurement
	
	1, 2, 3, 4
	SS-RSRP
	SS-RSRP

	

	dB
	1, 4
	14
	14
	-3.7
	9.75

	
	
	2
	
	
	
	

	
	
	3
	
	
	
	

	
 Note2
	dBm/SCS
	1, 4
	-98

	
	
	2
	-98

	
	
	3
	-95

	
 Note2
	dBm/15 kHz
	1, 4
	-98

	
	
	2
	

	
	
	3
	

	

	dB
	1, 4
	14
	14
	-3.7
	9.75

	
	
	2
	
	
	
	

	
	
	3
	
	
	
	

	SS-RSRP Note3
	dBm/SCS
	1, 4
	-84
	-84
	-101.7
	-88.25

	
	
	2
	-84
	-84
	-101.7
	-88.25

	
	
	3
	-81
	-81
	-98.7
	-85.25

	Io
	dBm/9.36 MHz
	1, 4
	-55.88
	-55.88
	-68.51
	-59.86

	
	dBm/9.36 MHz
	2
	-55.88
	-55.88
	-68.51
	-59.86

	
	dBm/18.36 MHz
	3
	-52.96
	-52.96
	65.58
	-56.93

	Treselection
	s
	1, 2, 3, 4
	0
	0
	0
	0

	SnonintrasearchP
	dB
	1, 2, 3, 4
	Not sent
	Not sent

	Threshx, highP Note 4
	dB
	1, 2, 3, 4
	48
	44

	Threshserving, lowP  Note 4
	dB
	1, 2, 3, 4
	44
	46

	Threshx, lowP    Note 4
	dB
	1, 2, 3, 4
	48
	50

	SSearchDeltaP-Stationary Note 4
	dB
	1, 2, 3
	3
	15

	TSearchDeltaP-Stationary
	s
	1, 2, 3
	5
	5

	Propagation Condition
	
	1, 2, 3
	AWGN

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	SS-RSRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	Value modified in Test Tolerance analysis in TS 38.903.



During T1, the cell re-selection delay to a lower priority cell for UE fulfilling stationary relaxed measurements shall be less than 32 s.
The cell reselection delay to an already detected lower priority cell for UE fulfilling stationary relaxed measurements is defined as the time from the beginning of time period T1, to the moment when the UE camps on cell 1, and starts to send preambles on the PRACH for sending the RRCSetupRequest message to perform a Tracking Area Update procedure on cell 1.
During T2, the cell re-selection delay to an already detected higher priority cell for UE fulfilling stationary relaxed measurements shall be less than 32 s.
The cell reselection delay to an already detected higher priority cell for UE fulfilling stationary relaxed measurements is defined as the time from the beginning of time period T2, to the moment when the UE camps on cell 2, and starts to send preambles on the PRACH for sending the RRCSetupRequest message to perform a Tracking Area Update procedure on cell 2.
The rate of correct events observed during repeated tests shall be at least 90% with the confidence level of 95%.
NOTE:	The cell re-selection delay to a known lower priority cell can be expressed as: Tevaluate,NR_Inter_RedCap_Relax + TSI-NR,
Where:
	Tevaluate,NR_Inter_RedCap_Relax	See Table 4.2B.2.10.2-1 in clause 16.1.1.0.4
	TSI-NR	Maximum repetition period of relevant system info blocks that needs to be received by the UE to camp on a cell; 1280 ms is assumed in this test case.
This gives a total of 32 s for the cell re-selection delay to an already detected lower priority cell and 32 s for the cell re-selection delay to an already detected higher priority cell, for UE fulfilling stationary relaxed measurements in the test case.
16.1.1.8	NR SA FR1-FR1 Cell reselection for UE fulfilling stationary relaxed measurement criterion for 2 Rx UE
16.1.1.8.1	Test purpose
The purpose of this test is to verify the requirement for the inter frequency NR cell reselection requirements for UE fulfilling stationary relaxed measurement criterion. The requirements are specified in TS 38.133 [6] in clause 4.2B.2.10.2.
16.1.1.8.2	Test applicability
This test applies to all types of NR RedCap UE with 2Rx from release 17 and forward supporting Rel.17 stationary idle mode relaxed measurement criterion.
16.1.1.8.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 16.1.1.0.4.
The normative reference for this requirement is TS 38.133 [6] clause A.16.1.1.8.
16.1.1.8.4	Test description
16.1.1.8.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 16.1.1.8.4.1-1.
Table 16.1.1.8.4.1-1: Supported test configurations for NR SA FR1-FR1 Cell reselection for UE fulfilling stationary relaxed measurement criterion for 2 Rx UE
	Configuration
	Description of serving cell
	Description of target cell

	16.1.1.8.1-1
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.1.1.8.1-2
	15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode
	15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.1.1.8.1-3
	30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode
	30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.1.1.8.1-4
	15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode
	15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations.



Configure the test equipment and the DUT according to the parameters in Table 16.1.1.8.4.1-2.
Table 16.1.1.8.4.1-2: Initial conditions for NR SA FR1-FR1 Cell reselection for UE fulfilling stationary relaxed measurement criterion for 2 Rx UE
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.1.1.8.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.2
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	Without faders. Without LTE link.
	



1.	The general test parameter settings are set up according to Table 16.1.1.8.4.1-3.
2.	Message contents are defined in clause 16.1.1.8.4.3.
3.	There are 2 NR carriers, and 2 cells specified in the test. Both cell 1 and cell 2 are already identified by the UE prior to the start of the test. Cell 1 and cell 2 belong to different tracking areas. Furthermore, UE has not registered with network for the tracking area containing cell 2.
Table 16.1.1.8.4.1-3: General test parameters for NR SA FR1-FR1 Cell reselection for UE fulfilling stationary relaxed measurement criterion for 2 Rx UE
	Parameter
	Unit
	Test configuration
	Value
	Comment

	Initial condition
	Active cell
	
	1, 2, 3, 4
	Cell2
	The UE camps on cell 2 in the initial phase, it fulfils stationary relaxation measurements criterion, and during T1 period the UE reselects to cell 1

	
	Neighbour cells
	
	1, 2, 3, 4
	Cell1
	

	T1 end condition
	Active cell
	
	1, 2, 3, 4
	Cell1
	The UE shall perform reselection to cell 1 during T1

	
	Neighbour cells
	
	1, 2, 3, 4
	Cell2
	

	T2 end condition
	Active cell
	
	1, 2, 3, 4
	Cell2
	The UE shall perform reselection to cell 2 with higher priority during T2

	
	Neighbour cells
	
	1, 2, 3, 4
	Cell1
	

	RF Channel Number
	
	1, 2, 3, 4
	1, 2
	

	Time offset between cells
	
	1, 4
	3 ms
	Asynchronous cells

	
	
	2
	3 s
	Synchronous cells

	
	
	3
	3 s
	Synchronous cells

	Access Barring Information
	-
	1, 2, 3, 4
	Not Sent
	No additional delays in random access procedure.

	SSB Configuration
	
	1, 4
	SSB.1 FR1
	

	
	
	2
	SSB.1 FR1
	

	
	
	3
	SSB.1 RedCap FR1
	

	SMTC configuration
	
	1, 4
	SMTC.2
	Configured in SIB4 of Cell 1

	
	
	
	SMTC.6
	Configured in SIB4 of Cell 2

	
	
	2
	SMTC.1
	

	
	
	3
	SMTC.1
	

	DRX cycle length
	s
	1, 2, 3, 4
	0.64
	The value shall be used for all cells in the test.

	PRACH configuration index
	
	1, 2, 3, 4
	102
	The detailed configuration is specified in TS 38.211 clause 6.3.3.2

	rangeToBestCell
	
	1, 2, 3, 4
	Not configured
	

	T1
	s
	1, 2, 3, 4
	32
	T1 is defined so that cell re-selection reaction time is taken into account.

	T2
	s
	1, 2, 3, 4
	32
	T2 is defined so that cell re-selection reaction time is taken into account.



16.1.1.8.4.2	Test procedure
Same test procedure as in 16.1.1.7.4.2.
16.1.1.8.4.3	Message contents
Message contents are according to TS 38.508-1 [14] clause 7.3 with the following exceptions:
Table 16.1.1.8.4.3-1: SIB1 (Cell 1 and Cell 2)
	Derivation Path: TS 38.508-1 [14], Table 4.6.1-28

	Information Element
	Value/remark
	Comment
	Condition

	SIB1 ::= SEQUENCE {
	
	
	

	  servingCellConfigCommon SEQUENCE {
	
	
	

	    downlinkConfigCommon SEQUENCE {
	
	
	

	      pcch-Config SEQUENCE {
	
	
	

	        defaultPagingCycle
	rf64
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 16.1.1.8.4.3-2: SIB2 (Cell 1)
	Derivation Path: Table H.2.2-1

	Information Element
	Value/remark
	Comment
	Condition

	SIB2 ::= SEQUENCE {
	
	
	

	  cellReselectionServingFreqInfo SEQUENCE {
	
	
	

	    s-NonIntraSearchP
	Not present
	
	

	    threshServingLowP
	22
	Actual value = 22*2 = 44dB
	

	  }
	
	
	

	  cellEquivalentSize-r17
	Not present
	
	

	  relaxedMeasurement-r17 SEQUENCE {
	
	
	

	    stationaryMobilityEvaluation-r17 SEQUENCE {
	
	
	

	      s-SearchDeltaP-Stationary-r17
	dB3
	
	

	      t-SearchDeltaP-Stationary-r17
	s5
	
	

	    }
	
	
	

	    cellEdgeEvaluationWhileStationary-r17
	Not present
	
	

	    combineRelaxedMeasCondition2-r17
	Not present
	
	

	  }
	
	
	

	}
	
	
	



Table 16.1.1.8.4.3-3: SIB2 (Cell 2)
	Derivation Path: Table H.2.2-1

	Information Element
	Value/remark
	Comment
	Condition

	SIB2 ::= SEQUENCE {
	
	
	

	  cellReselectionServingFreqInfo SEQUENCE {
	
	
	

	    s-NonIntraSearchP
	Not present
	
	

	    threshServingLowP
	23
	Actual value = 23*2 = 46dB
	Cell 2

	  }
	
	
	

	  cellEquivalentSize-r17
	Not present
	
	

	  relaxedMeasurement-r17 SEQUENCE {
	
	
	

	    stationaryMobilityEvaluation-r17 SEQUENCE {
	
	
	

	      s-SearchDeltaP-Stationary-r17
	dB15
	
	Cell 2

	      t-SearchDeltaP-Stationary-r17
	s5
	
	

	    }
	
	
	

	    cellEdgeEvaluationWhileStationary-r17
	Not present
	
	

	    combineRelaxedMeasCondition2-r17
	Not present
	
	

	  }
	
	
	

	}
	
	
	



Table 16.1.1.8.4.3-4: SIB4 (Cell 1)
	Derivation Path: Table H.2.2-2

	Information Element
	Value/remark
	Comment
	Condition

	SIB4 ::= SEQUENCE {
	
	
	

	  interFreqCarrierFreqList SEQUENCE (SIZE (1..maxFreq)) OF InterFreqCarrierFreqInfo {
	1 entry
	
	

	    InterFreqCarrierFreqInfo[1] SEQUENCE {
	
	entry 1
	

	      dl-CarrierFreq
	ARFCN-ValueNR for Cell 2
	
	

	      smtc
	SSB-MTC specified in 38.508-1 [14] Table 7.3.1-3 with condition SMTC.2
	
	16.1.1.8-1, 16.1.1.8-4

	
	SSB-MTC specified in 38.508-1 [14] Table 7.3.1-3 with condition SMTC.1
	
	16.1.1.8-2, 16.1.1.8-3

	      deriveSSB-IndexFromCell
	false
	
	16.1.1.8-1, 
16.1.1.8-4

	
	true
	
	16.1.1.8-2, 16.1.1.8-3

	      threshX-HighP
	24
	Actual value = 24*2 = 48dB
	

	      threshX-LowP
	24
	Actual value = 24*2 = 48dB
	

	      cellReselectionPriority
	5
	Same as the priority in SIB 2 of Cell 2.
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 16.1.1.8.4.3-5: SIB4 (Cell 2)
	Derivation Path: Table H.2.2-2

	Information Element
	Value/remark
	Comment
	Condition

	SIB4 ::= SEQUENCE {
	
	
	

	  interFreqCarrierFreqList SEQUENCE (SIZE (1..maxFreq)) OF InterFreqCarrierFreqInfo {
	1 entry
	
	

	    InterFreqCarrierFreqInfo[1] SEQUENCE {
	
	entry 1
	

	      dl-CarrierFreq
	ARFCN-ValueNR for Cell 1 SSB
	
	Cell 2

	      smtc
	SSB-MTC specified in 38.508-1 [14] Table 7.3.1-3 with condition SMTC.6
	
	16.1.1.8-1, 16.1.1.8-416.1.1.7-1, 16.1.1.7-4

	
	SSB-MTC specified in 38.508-1 [14] Table 7.3.1-3 with condition SMTC.1
	
	16.1.1.8-2, 16.1.1.8-316.1.1.7-2, 16.1.1.7-3

	      deriveSSB-IndexFromCell
	false
	
	16.1.1.8-1, 
16.1.1.8-416.1.1.7-1, 
16.1.1.7-4

	
	true
	
	16.1.1.8-2, 16.1.1.8-316.1.1.7-2, 16.1.1.7-3

	      threshX-HighP
	22
	Actual value = 22*2 = 44dB
	Cell 2

	      threshX-LowP
	25
	Actual value = 25*2 = 50dB
	Cell 2

	      cellReselectionPriority
	4
	Same as the priority in SIB 2 of Cell 1.
	Cell 2

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



16.1.1.8.5	Test requirement
Table 16.1.1.8.5-1 defines the primary level settings including test tolerances for FR1-FR1 Cell reselection for 2 Rx UE
Table 16.1.1.8.5-1: NR cell specific test parameters for NR SA FR1-FR1 Cell reselection for UE fulfilling stationary relaxed measurement criterion for 2 Rx UE
	Parameter
	Unit
	Test configuration
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T1
	T2

	TDD configuration
	
	1, 4
	N/A
	N/A

	
	
	2
	TDDConf.1.1
	TDDConf.1.1

	
	
	3
	TDDConf.2.1
	TDDConf.2.1

	PDSCH RMC 
	
	1, 4
	SR.1.1 FDD
	SR.1.1 FDD

	configuration
	
	2
	SR.1.1 TDD
	SR.1.1 TDD

	
	
	3
	SR.2.1 TDD
	SR.2.1 TDD

	RMSI CORESET
	
	1, 4
	CR.1.1 FDD
	CR.1.1 FDD

	RMC configuration
	
	2
	CR.1.1 TDD
	CR.1.1 TDD

	
	
	3
	CR.2.1 TDD
	CR.2.1 TDD

	Dedicated CORESET
	
	1, 4
	CCR.1.1 FDD
	CCR.1.1 FDD

	RMC configuration
	
	2
	CCR.1.1 TDD
	CCR.1.1 TDD

	
	
	3
	CCR.2.1 TDD
	CCR.2.1 TDD

	OCNG Pattern
	
	1, 2, 3, 4
	OP.1 defined in A.2.1-1
	OP.1 defined in A.2.1-1

	Initial DL BWP configuration
	
	1, 2, 3, 4
	DLBWP.0.1
	DLBWP.0.1

	Initial UL BWP configuration
	
	1, 2, 3, 4
	ULBWP.0.1
	ULBWP.0.1

	RLM-RS
	
	1, 2, 3, 4
	SSB
	SSB

	Qrxlevmin
	dBm/SCS
	1, 2, 4
	-140
	-140

	
	
	3
	-137
	-137

	Pcompensation
	dB
	1, 2, 3, 4
	0
	0

	Qhysts
	dB
	1, 2, 3, 4
	0
	0

	Qoffsets, n
	dB
	1, 2, 3, 4
	0
	0

	Cell_selection_and_
reselection_quality_measurement
	
	1, 2, 3, 4
	SS-RSRP
	SS-RSRP

	

	dB
	1, 4
	14
	14
	-3.7
	9.75

	
	
	2
	
	
	
	

	
	
	3
	
	
	
	

	
 Note2
	dBm/SCS
	1, 4
	-98

	
	
	2
	-98

	
	
	3
	-95

	
 Note2
	dBm/15 kHz
	1, 4
	-98

	
	
	2
	

	
	
	3
	

	

	dB
	1, 4
	14
	14
	-3.70
	9.75

	
	
	2
	
	
	
	

	
	
	3
	
	
	
	

	SS-RSRP Note3
	dBm/SCS
	1, 4
	-84
	-84
	-101.70
	-88.25

	
	
	2
	-84
	-84
	-101.70
	-88.25

	
	
	3
	-81
	-81
	-98.7
	-85.25

	Io
	dBm/9.36 MHz
	1, 4
	-55.96
	-55.96
	-68.60
	-59.95

	
	dBm/9.36 MHz
	2
	-55.96
	-55.96
	-68.60
	-59.95

	
	dBm/18.36 MHz
	3
	-52.95
	-52.95
	-65.58
	-56.93

	Treselection
	s
	1, 2, 3, 4
	0
	0
	0
	0

	SnonintrasearchP
	dB
	1, 2, 3, 4
	Not sent
	Not sent

	Threshx, highP  Note 4
	dB
	1, 2, 3, 4
	48
	44

	Threshserving, lowP  Note 4
	dB
	1, 2, 3, 4
	44
	46

	Threshx, lowP  Note 4
	dB
	1, 2, 3, 4
	48
	50

	SSearchDeltaP-Stationary Note 4
	dB
	1, 2, 3
	3
	15

	TSearchDeltaP-Stationary
	s
	1, 2, 3
	5
	5

	Propagation Condition
	
	1, 2, 3
	AWGN

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	SS-RSRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	Thresholds include Test Tolerance applied to fulfil the cell re-selection criterion.



During T1, the cell re-selection delay to a lower priority cell for UE fulfilling stationary relaxed measurements shall be less than 32 s.
The cell reselection delay to an already detected lower priority cell for UE fulfilling stationary relaxed measurements is defined as the time from the beginning of time period T1, to the moment when the UE camps on cell 1, and starts to send preambles on the PRACH for sending the RRCSetupRequest message to perform a Tracking Area Update procedure on cell 1.
During T2, the cell re-selection delay to an already detected higher priority cell for UE fulfilling stationary relaxed measurements shall be less than 32 s.
The cell reselection delay to an already detected higher priority cell for UE fulfilling stationary relaxed measurements is defined as the time from the beginning of time period T2, to the moment when the UE camps on cell 2, and starts to send preambles on the PRACH for sending the RRCSetupRequest message to perform a Tracking Area Update procedure on cell 2.
The rate of correct events observed during repeated tests shall be at least 90% with the confidence level of 95%.
NOTE:	The cell re-selection delay to a known lower priority cell can be expressed as: Tevaluate,NR_Inter_RedCap_Relax + TSI-NR,
Where:
	Tevaluate,NR_Inter_RedCap_Relax	See Table 4.2B.2.10.2-2 in clause 16.1.1.0.4
	TSI-NR	Maximum repetition period of relevant system info blocks that needs to be received by the UE to camp on a cell; 1280 ms is assumed in this test case.
This gives a total of 32 s for the cell re-selection delay to an already detected lower priority cell and 32 s for the cell re-selection delay to an already detected higher priority cell, for UE fulfilling stationary relaxed measurements in the test case.
16.1.2	NR – E-UTRA cell re-selection
16.1.2.0	Minimum conformance requirements
16.1.2.0.1	Minimum conformance requirements for NR SA FR1 - E-UTRA cell re-selection for 1 Rx
If Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ then the UE shall search for inter-RAT E-UTRAN layers of higher priority at least every Thigher_priority_search where Thigher_priority_search is described in TS 38.133 [6] in clause 4.2B.2.7.
If Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ then the UE shall search for and measure inter-RAT E-UTRAN layers of higher, lower priority in preparation for possible reselection. In this scenario, the minimum rate at which the UE is required to search for and measure higher priority inter-RAT E-UTRAN layers shall be the same as that defined below for lower priority RATs.
The requirements in this clause apply for inter-RAT E-UTRAN FDD measurements and E-UTRA TDD measurements. When the measurement rules indicate that inter-RAT E-UTRAN cells are to be measured, the UE shall measure RSRP and RSRQ of detected E-UTRA cells in the neighbour frequency list at the minimum measurement rate specified in this clause.
The parameter NEUTRA_carrier_RedCap is the total number of configured E-UTRA carriers in the neighbour frequency list. The UE shall filter RSRP and RSRQ measurements of each measured E-UTRA cell using at least 2 measurements. Within the set of measurements used for the filtering, at least two measurements shall be spaced by at least Tmeasure,EUTRAN_RedCap/2.
An inter-RAT E-UTRA cell is considered to be detectable provided the following conditions are fulfilled:
-	the same conditions as for inter-frequency RSRP measurements specified in TS 36.133 [15, Annex B.x.y] are fulfilled for a corresponding Band, and
-	the same conditions as for inter-frequency RSRQ measurements specified in TS 36.133 [15, Annex B.x.y] are fulfilled for a corresponding Band.
-	SCH conditions specified in TS 36.133 [15, Annex B.x.y] are fulfilled for a corresponding Band
The UE shall be able to evaluate whether a newly detectable inter-RAT E-UTRAN cell meets the reselection criteria defined in TS38.304 [30] within (NEUTRA_carrier_RedCap) * Tdetect,EUTRAN_RedCap when Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ when Treselection = 0 provided that the reselection criteria are met by a margin of at least 6dB for RSRP reselections based on absolute priorities or 4dB for RSRQ reselections based on absolute priorities for 2 Rx RedCap and at least [6dB] for RSRP reselections based on absolute priorities or [4dB] for RSRQ reselections based on absolute priorities for 1 Rx RedCap.
Cells which have been detected shall be measured at least every (NEUTRA_carrier_RedCap) * Tmeasure,EUTRAN_RedCap when Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ.
When higher priority cells are found by the higher priority search, they shall be measured at least every Tmeasure,EUTRAN_RedCap. If, after detecting a cell in a higher priority search, it is determined that reselection has not occurred then the UE is not required to continuously measure the detected cell to evaluate the ongoing possibility of reselection. However, the minimum measurement filtering requirements specified later in this clause shall still be met by the UE before it makes any determination that it may stop measuring the cell.
If the UE detects on an inter-RAT E-UTRAN carrier a cell whose physical identity is indicated as not allowed for that carrier in the measurement control system information of the serving cell, the UE is not required to perform measurements on that cell.
The UE shall not consider an inter-RAT E-UTRA cell in cell reselection, if it is indicated as not allowed in the measurement control system information of the serving cell.
For a cell that has been already detected, but that has not been reselected to, the filtering shall be such that the UE shall be capable of evaluating that an already identified inter-RAT E-UTRA cell has met reselection criterion defined in TS 38.304 [30] within (NEUTRA_carrier_RedCap) * Tevaluate,EUTRAN_RedCap when Treselection = 0 provided that the reselection criteria are met by a margin of at least 6dB for RSRP reselections based on absolute priorities or 4dB for RSRQ reselections based on absolute priorities for 2 Rx RedCap and at least [6dB] for RSRP reselections based on absolute priorities or [4dB] for RSRQ reselections based on absolute priorities for 1 Rx RedCap.
If Treselection timer has a non-zero value and the inter-RAT E-UTRA cell is satisfied with the reselection criteria which are defined in TS 38.304 [1], the UE shall evaluate this E-UTRA cell for the Treselection time. If this cell remains satisfied with the reselection criteria within this duration, then the UE shall reselect that cell.
For 1 Rx RedCap and 2 Rx RedCap not configured with eDRX_IDLE cycle, Tdetect,EUTRAN_RedCap, Tmeasure,EUTRAN_RedCap and Tevaluate, E-UTRAN_RedCap are specified in Table 16.1.2.0.1-1. 
For 1 Rx RedCap and 2 Rx RedCap configured with eDRX_IDLE cycle, Tdetect,EUTRAN_RedCap, Tmeasure,EUTRAN_RedCap and Tevaluate, E-UTRAN_RedCap are specified in Table 16.1.2.0.1-2, where the requirements apply provided that the serving cell is configured with eDRX_IDLE and is the same in all PTWs during any of Tdetect,EUTRAN_RedCap, Tmeasure,EUTRAN_RedCap and Tevaluate, E-UTRAN_RedCap when multiple PTWs are used.
Table 16.1.2.0.1-1: Tdetect,EUTRAN_RedCap, Tmeasure,EUTRAN_RedCap, and Tevaluate,EUTRAN_RedCap for 1 Rx RedCap
	DRX cycle length [s]
	Tdetect,EUTRAN [s] (number of DRX cycles)
	Tmeasure,EUTRAN [s] (number of DRX cycles)
	Tevaluate,EUTRAN
[s] (number of DRX cycles)

	0.32
	11.52 (36)
	1.28 (4)
	5.12 (16)

	0.64
	17.92 (28)
	1.28 (2)
	5.12 (8)

	1.28
	32(25)
	1.28 (1)
	6.4 (5)

	2.56
	58.88 (23)
	2.56 (1)
	7.68 (3)



Table 16.1.2.0.1-2: Tdetect,EUTRAN_RedCap, Tmeasure,EUTRAN_RedCap, and Tevaluate,EUTRAN_RedCap for UE configured with eDRX_IDLE cycle
	eDRX_IDLE cycle length [s]
	DRX cycle length [s]
	PTW length [s] (number of 1.28s periods)
	Tdetect,EUTRAN_RedCap [s] (number of DRX or eDRX cycles Note 3)
	Tmeasure,EUTRAN_RedCap [s] (number of DRX or eDRX cycles Note 3)
	Tevaluate,E-UTRAN_RedCap
[s] (number of DRX or eDRX cycles Note 3)

	2.56
	N/A
	N/A
	58.88 (23)
	2.56 (1)
	7.68 (3)

	5.12
	N/A
	N/A
	117.76 (23)
	5.12 (1)
	10.24 (2)

	10.24
	N/A
	N/A
	235.52 (23)
	10.24 (1)
	20.48 (2)

	20.48 ≤ eDRX_IDLE cycle length ≤10485.76
	0.32
	≥1.28 (1)
	
 (23)
	0.32 (1)
	0.64 (2)

	
	0.64
	≥1.28 (1)
	
	0.64 (1)
	1.28 (2)

	
	1.28
	≥2.56 (2)
	
	1.28 (1)
	2.56 (2)

	
	2.56
	≥5.12 (4)
	
	2.56 (1)
	5.12 (2)

	NOTE 1: The number of DRX cycles in this table is given for the DRX cycles within PTWs.
NOTE 2: The eDRX_IDLE cycle lengths are as specified in Section 10.5.5.32 of TS 24.008 [34].
NOTE 3: Number of eDRX cycles when eDRX_IDLE cycle length equals 5.12s, number of DRX cycles otherwise.
NOTE 4: The lower bound of PTW length is derived based on .
NOTE 5: When eDRX=20.48s and DRX=0.32s, UE is allowed to perform cell evaluation within PTW in every 2 eDRX cycles.



For any requirement in this section, when the UE transitions between any two states when being configured with eDRX_IDLE, being configured with eDRX_IDLE cycle, changing eDRX_IDLE cycle length, or changing PTW configuration, the UE shall meet the transition requirement, which is the less stringent requirement of the two requirements corresponding to the first state and the second state, during the transition time interval which is the time corresponding to the transition requirement. After the transition time interval, the UE shall meet the requirement corresponding to the second state.
16.1.2.0.2	Minimum conformance requirements for NR SA FR1 - E-UTRA cell re-selection for 2 Rx
Same Minimum conformance requirements as in clause 16.1.2.0.1.
16.1.2.0.3	Minimum conformance requirements for NR SA FR1 - E-UTRA cell re-selection
This clause contains requirements for measurements on inter-RAT E-UTRAN cells provided that:
-	UE is configured with stationaryMobilityEvaluation [2] criterion and UE has fulfilled that criterion, or
-	UE is configured with both stationaryMobilityEvaluation [2] criterion and cellEdgeEvaluationWhileStationary [2] criterion and combineRelaxedMeasCondition2 [2] not configured, and UE has fulfilled only the stationaryMobilityEvaluation [2] criterion, and
The requirements defined in TS 38.133 [6] clause 4.2B.2.5 apply for this clause except that:
-	Tdetect,EUTRAN_RedCap Relax as specified in Table 16.1.2.0.3-1 and Table 16.1.2.0.3-2 for 1 Rx RedCap and 2 Rx RedCap respectively.
-	Tmeasure,EUTRAN RedCap Relax as specified in Table 16.1.2.0.3-1 and Table 16.1.2.0.3-2 for 1 Rx RedCap and 2 Rx RedCap respectively.
-	Tevaluate,EUTRAN RedCap Relax as specified in Table 16.1.2.0.3-1 and Table 16.1.2.0.3-2 for 1 Rx RedCap and 2 Rx RedCap respectively.
If the UE is configured with eDRX_IDLE cycle then the requirements in Table 16.1.2.0.3-3 are applicable for eDRX cycle < 10.24 s.
If the UE is configured with eDRX_IDLE cycle ≥ 10.24 s, then the requirements in Table 16.1.2.0.3-4 apply provided that filtering of a measurement is done within a single PTW and provided that the eDRX cycle is ≤ [163.84] sec and evaluation/measurement time with relaxation on one carrier is not greater than single PTW window length.
Table 16.1.2.0.3-1: Tdetect,EUTRAN_RedCap_Relax, Tmeasure,EUTRAN_RedCap_Relax, and Tevaluate,EUTRAN_RedCap_Relax for 1 Rx RedCap
	DRX cycle length [s]
	Tdetect,EUTRAN_Relax [s] (number of DRX cycles)
	Tmeasure,EUTRAN_Relax [s] (number of DRX cycles)
	Tevaluate,EUTRAN_Relax
[s] (number of DRX cycles)

	0.32
	11.52 x K5 (36 x K5)
	1.28 x K5 (4 x K5)
	5.12 x K5 (16 x K5)

	0.64
	17.92 x K5 (28 x K5)
	1.28 x K5 (2 x K5)
	5.12 x K5 (8 x K5)

	1.28
	32 x K5 (25 x K5)
	1.28 x K5 (1 x K5)
	6.4 x K5 (5 x K5)

	2.56
	58.88 x K5 (23 x K5)
	2.56 x K5 (1 x K5)
	7.68 x K5 (3 x K5)

	Note 1:	K5 = 6 is the measurement relaxation factor applicable for UE fulfilling the stationaryMobilityEvaluation [2] criterion.



Table 16.1.2.0.3-2: Tdetect,EUTRAN_Relax, Tmeasure,EUTRAN_Relax, and Tevaluate,EUTRAN_Relax for 2 Rx RedCap
	DRX cycle length [s]
	Tdetect,EUTRAN_Relax [s] (number of DRX cycles)
	Tmeasure,EUTRAN_Relax [s] (number of DRX cycles)
	Tevaluate,EUTRAN_Relax
[s] (number of DRX cycles)

	0.32
	11.52 x K5 (36 x K5)
	1.28 x K5 (4 x K5)
	5.12 x K5 (16 x K5)

	0.64
	17.92 x K5 (28 x K5)
	1.28 x K5 (2 x K5)
	5.12 x K5 (8 x K5)

	1.28
	32 x K5 (25 x K5)
	1.28 x K5 (1 x K5)
	6.4 x K5 (5 x K5)

	2.56
	58.88 x K5 (23 x K5)
	2.56 x K5 (1 x K5)
	7.68 x K5 (3 x K5)



Table 16.1.2.0.3-3: Tdetect,E-UTRAN _RedCap_Relax, Tmeasure,NR_,E-UTRAN _RedCap_Relax and Tevaluate,NR_,E-UTRAN _RedCap_Relax for UE configured with eDRX_IDLE cycle
	eDRX_IDLE cycle length [s]
	Tdetect,NR_E-UTRAN_RedCap_Relax [s] (number of DRX cycles)
	Tmeasure,NR_E-UTRAN_RedCap_Relax [s] (number of DRX cycles)
	Tevaluate,NR_E-UTRAN_RedCap_Relax [s] (number of DRX cycles)

	
	
	
	

	5.12
	117.76 x K3 (23 x K3)
	5.12 x K3 (1 x K3)
	10.24 x K3 (2 x K3)

	Note 1:	M2 = 1.5 if SMTC periodicity of measured intra-frequency cell > 20 ms; otherwise M2=1. If different SMTC periodicities are configured for different cells, the SMTC periodicity in this note is the one used by the cell being identified. During PSS/SSS detection, the periodicity of the SMTC configured for the intra-frequency carrier is assumed, and if the actual SSB transmission periodicity is greater than the SMTC configured for the intra-frequency carrier, longer Tdetect, NR_intra is expected.
Note 2:	K3 = 6 is the measurement relaxation factor applicable for UE fulfilling the stationaryMobilityEvaluation [2] criterion.



Table 16.1.2.0.3-4: Tdetect,E-UTRAN _RedCap_Relax, Tmeasure,NR_,E-UTRAN _RedCap_Relax and Tevaluate,NR_,E-UTRAN _RedCap_Relax for UE configured with eDRX_IDLE cycle
	eDRX_IDLE cycle length [s]
	DRX cycle length [s]
	PTW length [s] (number of 1.28s periods)
	Tdetect,EUTRAN_RedCap_Relax [s] (number of DRX or eDRX cycles Note 3)
	Tmeasure,EUTRAN_RedCap_Relax [s] (number of DRX or eDRX cycles Note 3)
	Tevaluate,E-UTRAN_RedCap_Relax
[s] (number of DRX or eDRX cycles Note 3)

	10.24 ≤ eDRX_IDLE cycle length ≤ 2621.444
	0.32
	≥1.28 (1)
	
K3 x  (23 x K3)
	0.32 x K3 (1 x K3)
	0.64 x K3 (2 x K3)

	
	0.64
	≥1.28 (1)
	
	0.64 x K3 (1 x K3)
	1.28 x K3 (2 x K3)

	
	1.28
	≥2.56 (2)
	
	1.28 x K3 (1 x K3)
	2.56 x K3 (2 x K3)

	
	2.56
	≥5.12 (4)
	
	2.56 x K3 (1 x K3)
	5.12 x K3 (2 x K3)

	NOTE 1: The number of DRX cycles in this table is given for the DRX cycles within PTWs.
NOTE 2: The eDRX_IDLE cycle lengths are as specified in Section 10.5.5.32 of TS 24.008 [34].
NOTE 3: Number of eDRX cycles when eDRX_IDLE cycle length equals 5.12s, number of DRX cycles otherwise.
NOTE 4: The lower bound of PTW length is derived based on .



16.1.2.1	NR SA FR1 - E-UTRA Cell reselection to higher priority E-UTRA for 1RX
[bookmark: _Hlk123799782]16.1.2.1.1	Test purpose
The purpose of this test is to verify the requirement for the NR – E-UTRA inter-RAT cell reselection to higher priority E-UTRA cell, for 1 Rx RedCap UEs. The requirements are specified in TS 38.133 [6] in clause 4.2B.2.5.
16.1.2.1.2	Test applicability
This test applies to all types of NR RedCap UEwith 1Rx from release 17 and forward.
16.1.2.1.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 16.1.2.0.
The normative reference for this requirement is TS 38.133 [6] clause A.16.1.2.1.
16.1.2.1.4	Test description
16.1.2.1.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 16.1.2.1.4.1-1.
Table 16.1.2.1.4.1-1: Supported test configurations for NR SA FR1 - E-UTRA Cell reselection to higher priority E-UTRA for 1RX
	Configuration
	Description of serving cell
	Description of target cell

	16.1.2.1.1-1
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
	LTE 10 MHz bandwidth, TDD duplex mode

	16.1.2.1.1-2
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode
	LTE 10 MHz bandwidth, TDD duplex mode

	16.1.2.1.1-3
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode
	LTE 10 MHz bandwidth, TDD duplex mode

	16.1.2.1.1-4
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
	LTE 10 MHz bandwidth, FDD duplex mode

	16.1.2.1.1-5
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode
	LTE 10 MHz bandwidth, FDD duplex mode

	16.1.2.1.1-6
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode
	LTE 10 MHz bandwidth, FDD duplex mode

	16.1.2.1.1-7
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode
	LTE 10 MHz bandwidth, TDD duplex mode

	16.1.2.1.1-8
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode
	LTE 10 MHz bandwidth, FDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations.



Configure the test equipment and the DUT according to the parameters in Table 16.1.2.1.4.1-2.
Table 16.1.2.1.4.1-2: Initial conditions for NR SA FR1 - E-UTRA Cell reselection to higher priority E-UTRA for 1RX
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 6.1.1.2.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	Without faders.
	



1.	The general test parameter settings are set up according to Table 16.1.2.1.4.1-3.
2.	Message contents are defined in clause 16.1.2.1.4.3.
3.	There are two cells in the test on two carriers. Cell 1 is the NR PCell and Cell 2 is the E-UTRA neighbour cell. Cell 1 is configured according to Annex C.1.1 and C.1.2, Cell 2 is configured according to TS 36.521-3 [26] Annex C.1.0 and C.1.1. E-UTRAN cell 2 is of higher priority than cell 1.
Table 16.1.2.1.4.1-3: General test parameters for NR SA FR1 - E-UTRA Cell reselection to higher priority E-UTRA for 1RX
	Parameter
	Unit
	Test configuration
	Value
	Comment

	Initial condition
	Active cell
	
	1, 2, 3, 4, 5, 6, 7, 8
	Cell1
	The UE camps on cell 1 in the initial phase and during T2 period the UE reselects to cell 2.

	T2 end
	Active cell
	
	1, 2, 3, 4, 5, 6, 7, 8
	Cell2
	The UE shall perform reselection to cell 

	condition
	Neighbour cell
	
	1, 2, 3, 4, 5, 6, 7, 8
	Cell1
	2 during T2.

	T3 end 
	Active cell
	
	1, 2, 3, 4, 5, 6, 7, 8
	Cell1
	The UE shall perform reselection to cell 

	condition
	Neighbour cell
	
	1, 2, 3, 4, 5, 6, 7, 8
	Cell2
	1 during T3 for iteration of the tests.

	Access Barring Information
	-
	1, 2, 3, 4, 5, 6, 7, 8
	Not Sent
	No additional delays in random access procedure.

	DRX cycle length
	s
	1, 2, 3, 4, 5, 6, 7, 8
	1.28
	The value shall be used for all cells in the test.

	NR PRACH configuration index
	
	1, 2, 3, 4, 5, 6, 7, 8
	102
	The detailed configuration is specified in TS 38.211 clause 6.3.3.2

	E-UTRAN PRACH configuration index
	
	1, 2, 3, 7
	53
	As specified in table 5.7.1-2 in TS 36.211 [23]

	
	
	4, 5, 6, 8
	4
	

	E-UTRAN PRACH
	
	1, 2, 3
	53
	As specified in table 5.7.1-2 in

	configuration index
	
	4, 5, 6
	4
	TS 36.211 [23]

	T1
	s
	1, 2, 3, 4, 5, 6, 7, 8
	>7
	During T1, cell 2 shall be powered off, and during the off time the physical cell identity shall be changed. The intention is to ensure that cell 2 has not been detected by the UE prior to the start of period T2.

	T2
	s
	1, 2, 3, 4, 5, 6, 7, 8
	75
	T2 needs to be defined so that cell re-selection reaction time is taken into account.

	T3
	s
	1, 2, 3, 4, 5, 6, 7, 8
	15
	T3 needs to be defined so that cell re-selection reaction time is taken into account.



16.1.2.1.4.2	Test procedure
Two cells are deployed in the test, which are one FR1 NR PCell (Cell 1) and an E-UTRA neighbour cell (Cell 2). The test consists of three successive time periods, with time duration of T1, T2, and T3 respectively. 
Before T1 the UE is camped on to cell 1. During T1, cell 2 shall be powered off. At the start of T2 the UE is expected to detect cell 2, send preambles on the PRACH for sending the RRC CONNECTION REQUEST message to perform a Tracking Area Update procedure on cell 2. At the start of T3 cell 2 becomes weaker than cell 1, and the UE reselects to Cell 1.
In the following test procedure “UE responds” means “UE starts transmitting preamble on PRACH for sending the RRC CONNECTION REQUEST message to perform a Tracking Area Update procedure.
1.	Ensure the UE is in state RRC_IDLE with generic procedure parameters connectivity NR with Test Mode On according to TS 38.508-1 [14] clause 4.5 on Cell 1.
2.	Set the parameters according to T1 in Table 16.1.2.1.5-1 and 16.1.2.1.5-2. T1 starts. 
3.	During T1, Cell 2 shall be powered off and set Cell 2 physical cell identity = ((current Cell 2 physical cell identity + 1) mod 1008 for one iteration of the test procedure loop.
4.	When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 16.1.2.1.5-1 and 16.1.2.1.5-2. T2 starts.
5.	The SS waits for random access requests information from the UE to perform cell re-selection to a higher priority Cell 2.
6.	If the UE responds on Cell 2 during time duration T2 within 68 seconds from the beginning of time period T2, then count a success for the event “re-select higher priority E-UTRA Cell 2”, continue with step 7. Otherwise, if T2 expires and the UE has not yet re-selected Cell 2, count a fail for the event “re-select higher priority E-UTRA Cell 2”, and the TE shall switch off and, on the UE, and skip to step 12.
7.	The SS shall send an RRCConnectionRelease message to ensure that the UE is in state RRC_IDLE on Cell 2.
8.	The SS shall switch the power setting from T2 to T3 as specified in Table 16.1.2.1.5-1 and 16.1.2.1.5-2. T3 starts.
9.	The SS waits for random access requests information from the UE to perform cell re-selection to a lower priority Cell 1.
10.	If the UE has re-selected Cell 1 within T3, then count a success for the event “re-select lower priority NR Cell 1” and continue with step 11. Otherwise, if T3 expires and the UE has not yet re-selected Cell 1, count a fail for the event “re-select lower priority NR Cell 1” and the TE shall switch off and, on the UE and skip to step 12.
11. The SS shall send an RRCRelease message to ensure that the UE is in state RRC_IDLE on Cell 1.
12.	Ensure the UE is in state RRC_IDLE with generic procedure parameters connectivity NR according to TS 38.508-1 [14] clause 4.5.
13.	Repeat step 2-12 until a test verdict has been achieved. Each of the events “re-select higher priority E-UTRA Cell 2” and “re-select lower priority NR Cell 1” is evaluated independently for the statistic, resulting in an event verdict: pass or fail. Each event is evaluated only until the confidence level according to Table G.2.3-1 in Annex G clause G.2 is achieved. Different events may require different times for a verdict.
If both events pass, the test passes. If one event fails, the test fails.
16.1.2.1.4.3	Message contents
Message contents are according to TS 38.508-1 [14] clause 7.3 with the following exceptions:
Table 16.1.2.1.4.3-1: Common Exception messages
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.3-1

Table H.2.3-2 with Condition SMTC 1 and higher priority for configuration 16.1.2.1-2, 16.1.2.1-3, 16.1.2.1-5 and 16.1.2.1-6
Table H.2.3-2 with Condition SMTC 2 and higher priority for configuration 16.1.2.1-1, 16.1.2.1-4, 16.1.2.1-7 and 16.1.2.1-8

Table H.2.3-3 with Condition higher priority

	Default RRC messages and information elements contents exceptions
	



Table 16.1.2.1.4.3-2: SystemInformationBlockType3
	Derivation Path: TS 36.508 [25] Table 4.4.3.3-2

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType3 ::= SEQUENCE {
	
	
	

	  cellReselectionServingFreqInfo SEQUENCE {
	
	
	

	    threshServingLow
	22
	Actual value = 44 dB
	

	    cellReselectionPriority
	5
	
	higher priority E-UTRA

	  }
	
	
	

	}
	
	
	



Table 16.1.2.1.4.3-3: SystemInformationBlockType24
	Derivation Path: TS 36.508 [25] Table 4.4.3.3-20

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType24-r15 ::= SEQUENCE {
	
	
	

	  carrierFreqListNR-r15 SEQUENCE (SIZE (1..maxFreq)) OF SEQUENCE {
	1 entry
	
	

	    cellReselectionPriority-r15[n]
	4
	
	higher priority E-UTRA

	    threshX-High-r15[1]
	24
	Actual value = 48 dB
	

	    threshX-Low-r15[1]
	25
	Actual value = 50 dB
	

	    }
	
	
	

	}
	
	
	



16.1.2.1.5	Test requirement
Table 16.1.2.1.5-1 defines the primary level settings including test tolerances for NR – E-UTRA cell re-selection test case in AWGN for 1 Rx UE.
Table 16.1.2.1.5-1: NR cell specific test parameters for NR SA FR1 - E-UTRA Cell reselection to higher priority E-UTRA for 1RX
	Parameter
	Unit
	Test configuration
	Cell 1

	
	
	
	T1
	T2
	T3

	TDD configuration
	
	1, 4, 7, 8
	N/A

	
	
	2, 5
	TDDConf.1.1

	
	
	3, 6
	TDDConf.2.1

	PDSCH parameters
	
	1, 4, 7, 8
	SR.1.1 FDD

	
	
	2, 5
	SR.1.1 TDD

	
	
	3, 6
	SR.2.1 TDD

	RMSI CORESET parameters
	
	1, 4, 7, 8
	CR.1.1 FDD

	
	
	2, 5
	CR.1.1 TDD

	
	
	3, 6
	CR.2.1 TDD

	Dedicated CORESET parameters
	
	1, 4, 7, 8
	CCR.1.1 FDD

	
	
	2, 5
	CCR.1.1 TDD

	
	
	3, 6
	CCR.2.1 TDD

	SSB parameters
	
	1, 4, 7, 8
	SSB.1 FR1

	
	
	2, 5
	SSB.1 FR1

	
	
	3, 6
	SSB.1 RedCap FR1

	NR SMTC parameters
	
	1, 4, 7, 8
	SMTC.2

	
	
	2, 5
	SMTC.1

	
	
	3, 6
	SMTC.1

	OCNG Pattern
	
	1, 2, 3, 4, 5, 6, 7, 8
	OP.1 defined in A.3.2.1

	Initial DL BWP configuration
	
	1, 2, 3, 4, 5, 6, 7, 8
	DLBWP.0.1

	Initial UL BWP configuration
	
	1, 2, 3, 4, 5, 6, 7, 8
	ULBWP.0.1

	RLM-RS
	
	1, 2, 3, 4, 5, 6, 7, 8
	SSB

	Qrxlevmin
	dBm/SCS
	1, 2, 4, 5
	-140

	
	
	3, 6
	-137

	

	dBm/SCS
	1, 4, 7, 8
	-98

	
	
	2, 5
	-98

	
	
	3, 6
	-95

	

	dBm/15 kHz
	1, 2, 3, 4, 5, 6, 7, 8
	-98

	SS-RSRP
	dBm/SCS
	1, 4, 7, 8
	-84
	-84
	-82.40-

	
	
	2, 5
	-84
	-84
	-82.40-

	
	
	3, 6
	-81
	-81
	-79.40-

	

	dB
	1, 4, 7, 8
	14
	14
	15.60

	
	
	2, 5
	
	
	

	
	
	3, 6
	
	
	

	

	dB
	1, 4, 7, 8
	14
	14
	15.60

	
	
	2, 5
	
	
	

	
	
	3, 6
	
	
	

	Io
	dBm/9.36 MHz
	1, 4, 7, 8
	-55.88
	-55.88
	-54.33

	
	dBm/9.36 MHz
	2, 5
	-55.88
	-55.88
	-54.33

	
	dBm/18.36 MHz
	3, 6
	-52.95
	-52.95
	-51.40

	Treselection
	S
	1, 2, 3, 4, 5, 6, 7, 8
	0

	SnonintrasearchP
	dB
	1, 2, 3, 4, 5, 6, 7, 8
	50

	Threshx, highP (Note 2)
	dB
	1, 2, 3, 4, 5, 6, 7, 8
	48

	Threshserving, lowP
	dB
	1, 2, 3, 4, 5, 6, 7, 8
	44

	Threshx, lowP
	dB
	1, 2, 3, 4, 5, 6, 7, 8
	50

	Propagation Condition
	
	1, 2, 3, 4, 5, 6, 7, 8
	AWGN

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	This refers to the value of  Threshx, high  which is included in NR system information, and is a threshold for the E-UTRA target cell



Table 16.1.2.1.5-2: E-UTRA Cell specific test parameters for NR SA FR1 - E-UTRA Cell reselection to higher priority E-UTRA for 1RX
	Parameter
	Unit
	Cell 2

	
	
	T1
	T2
	T3

	E-UTRA RF Channel number
	
	1

	BWchannel
	MHz
	10

	OCNG Patterns defined in TS 36.133 [15] clause A.3.2
	
	OP.2 TDD for test configuration 1, 2, 3;
OP.2 FDD for test configuration 4, 5, 6

	PBCH_RA
	dB
	0

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	PCFICH_RB
	dB
	

	PHICH_RA
	dB
	

	PHICH_RB
	dB
	

	PDCCH_RA
	dB
	

	PDCCH_RB
	dB
	

	PDSCH_RA
	dB
	

	PDSCH_RB
	dB
	

	OCNG_RANote 1
	dB
	

	OCNG_RBNote 1
	dB
	

	QrxlevminNote 3
	dBm
	-139

	Noc
	
	-98
	-98
	-100

	RSRP
	dBm/15 KHz
	-infinity
	-84.4
	-103.6

	

	dB
	-infinity
	13.6
	-3.6

	

	dB
	-infinity
	13.6
	-3.6

	TreselectionEUTRAN
	S
	0

	SnonintrasearchP
	dB
	Not sent

	Threshx, highP 
	dB
	48

	Threshserving, lowP
	dB
	44

	Threshx, lowP (Note 2) 
	dB
	50

	Propagation Condition
	
	AWGN

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	This refers to the value of Threshx, Low  which is included in E-UTRA system information, and is a threshold for the NR target cell
Note 3:	Value modified in Test Tolerance analysis in TS 38.903.



The cell reselection delay to a higher priority E-UTRAN cell is defined as the time from the beginning of time period T2, to the moment when the UE camps on cell 2, and starts to send preambles on the PRACH for sending the RRCSetupRequest message to perform a Tracking Area Update procedure on cell 2.
The cell re-selection delay to a higher priority cell shall be less than 68 s.
The rate of correct events observed during repeated tests shall be at least 90% with the confidence level of 95%.
16.1.2.2	NR SA FR1 - E-UTRA Cell reselection to higher priority E-UTRA for 2RX
16.1.2.2.1	Test purpose
The purpose of this test is to verify the requirement for the NR – E-UTRA inter-RAT cell reselection to higher priority E-UTRA cell, for 2 Rx RedCap UEs. The requirements are specified in TS 38.133 [6] in clause 4.2B.2.5.
16.1.2.2.2	Test applicability
This test applies to all types of NR RedCap UE with 2Rx from release 17 and forward.
16.1.2.2.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 16.1.2.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.16.1.2.2.
16.1.2.2.4	Test description
16.1.2.2.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 16.1.2.2.4.1-1.
Table 16.1.2.2.4.1-1: Supported test configurations for NR SA FR1 - E-UTRA Cell reselection to higher priority E-UTRA for 2 RX
	Configuration
	Description of serving cell
	Description of target cell

	16.1.2.1.2-1
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
	LTE 10 MHz bandwidth, TDD duplex mode

	16.1.2.1.2-2
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode
	LTE 10 MHz bandwidth, TDD duplex mode

	16.1.2.1.2-3
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode
	LTE 10 MHz bandwidth, TDD duplex mode

	16.1.2.1.2-4
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
	LTE 10 MHz bandwidth, FDD duplex mode

	16.1.2.1.2-5
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode
	LTE 10 MHz bandwidth, FDD duplex mode

	16.1.2.1.2-6
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode
	LTE 10 MHz bandwidth, FDD duplex mode

	16.1.2.1.2-7
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode
	LTE 10 MHz bandwidth, TDD duplex mode

	16.1.2.1.2-8
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode
	LTE 10 MHz bandwidth, FDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations.



Configure the test equipment and the DUT according to the parameters in Table 16.1.2.2.4.1-2.
Table 16.1.2.2.4.1-2: Initial conditions for NR SA FR1 - E-UTRA Cell reselection to higher priority E-UTRA for 2RX
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 6.1.1.2.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.6.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.2
	

	Exceptions to connection diagram
	Without faders.
	



1.	The general test parameter settings are set up according to Table 16.1.2.2.4.1-3.
2.	Message contents are defined in clause 16.1.2.2.4.3.
3.	There are two cells in the test on two carriers. Cell 1 is the NR PCell and Cell 2 is the E-UTRA neighbour cell. Cell 1 is configured according to Annex C.1.1 and C.1.2, Cell 2 is configured according to TS 36.521-3 [26] Annex C.1.0 and C.1.1.
Table 16.1.2.2.4.1-3: General test parameters for NR SA FR1 - E-UTRA Cell reselection to higher priority E-UTRA for 2 RX
	Parameter
	Unit
	Test configuration
	Value
	Comment

	Initial condition
	Active cell
	
	1, 2, 3, 4, 5, 6, 7, 8
	Cell1
	The UE camps on cell 1 in the initial phase and during T2 period the UE reselects to cell 2.

	T2 end
	Active cell
	
	1, 2, 3, 4, 5, 6, 7, 8
	Cell2
	The UE shall perform reselection to cell 

	condition
	Neighbour cell
	
	1, 2, 3, 4, 5, 6, 7, 8
	Cell1
	2 during T2.

	T3 end
	Active cell
	
	1, 2, 3, 4, 5, 6, 7, 8
	Cell1
	The UE shall perform reselection to cell 

	condition
	Neighbour cell
	
	1, 2, 3, 4, 5, 6, 7, 8
	Cell2
	1 during T3 for iteration of the tests.

	Access Barring Information
	-
	1, 2, 3, 4, 5, 6, 7, 8
	Not Sent
	No additional delays in random access procedure.

	DRX cycle length
	s
	1, 2, 3, 4, 5, 6, 7, 8
	1.28
	The value shall be used for all cells in the test.

	NR PRACH configuration index
	
	1, 2, 3, 4, 5, 6, 7, 8
	102
	The detailed configuration is specified in TS 38.211 clause 6.3.3.2

	E-UTRAN PRACH configuration index
	
	1, 2, 3, 7
	53
	As specified in table 5.7.1-2 in TS 36.211 [23]

	
	
	4, 5, 6, 8
	4
	

	E-UTRAN PRACH
	
	1, 2, 3
	53
	As specified in table 5.7.1-2 in

	configuration index
	
	4, 5, 6
	4
	TS 36.211 [23]

	T1
	s
	1, 2, 3, 4, 5, 6, 7, 8
	>7
	During T1, cell 2 shall be powered off, and during the off time the physical cell identity shall be changed. The intention is to ensure that cell 2 has not been detected by the UE prior to the start of period T2.

	T2
	s
	1, 2, 3, 4, 5, 6, 7, 8
	75
	T2 needs to be defined so that cell re-selection reaction time is taken into account.

	T3
	s
	1, 2, 3, 4, 5, 6, 7, 8
	15
	T3 needs to be defined so that cell re-selection reaction time is taken into account.



16.1.2.2.4.2	Test procedure
Same test procedure as in 16.1.2.1.4.2.
16.1.2.2.4.3	Message contents
Same message contents  as in 16.1.2.1.4.3.
16.1.2.2.5	Test requirement
Table 16.1.2.2.5-1 defines the primary level settings including test tolerances for NR – E-UTRA cell re-selection test case in AWGN for 2 Rx UE.
Table 16.1.2.2.5-1: NR cell specific test parameters for NR SA FR1 - E-UTRA Cell reselection to higher priority E-UTRA for 2 RX
	Parameter
	Unit
	Test configuration
	Cell 1

	
	
	
	T1
	T2
	T3

	TDD configuration
	
	1, 4, 7, 8
	N/A

	
	
	2, 5
	TDDConf.1.1

	
	
	3, 6
	TDDConf.2.1

	PDSCH parameters
	
	1, 4, 7, 8
	SR.1.1 FDD

	
	
	2, 5
	SR.1.1 TDD

	
	
	3, 6
	SR.2.1 TDD

	RMSI CORESET parameters
	
	1, 4, 7, 8
	CR.1.1 FDD

	
	
	2, 5
	CR.1.1 TDD

	
	
	3, 6
	CR.2.1 TDD

	Dedicated CORESET parameters
	
	1, 4, 7, 8
	CCR.1.1 FDD

	
	
	2, 5
	CCR.1.1 TDD

	
	
	3, 6
	CCR.2.1 TDD

	SSB parameters
	
	1, 4, 7, 8
	SSB.1 FR1

	
	
	2, 5
	SSB.1 FR1

	
	
	3, 6
	SSB.1 RedCap FR1

	NR SMTC parameters
	
	1, 4, 7, 8
	SMTC.2

	
	
	2, 5
	SMTC.1

	
	
	3, 6
	SMTC.1

	OCNG Pattern
	
	1, 2, 3, 4, 5, 6, 7, 8
	OP.1 defined in A.3.2.1

	Initial DL BWP configuration
	
	1, 2, 3, 4, 5, 6, 7, 8
	DLBWP.0.1

	Initial UL BWP configuration
	
	1, 2, 3, 4, 5, 6, 7, 8
	ULBWP.0.1

	RLM-RS
	
	1, 2, 3, 4, 5, 6, 7, 8
	SSB

	Qrxlevmin
	dBm/SCS
	1, 2, 4, 5
	-140

	
	
	3, 6
	-137

	

	dBm/SCS
	1, 4, 7, 8
	-98

	
	
	2, 5
	-98

	
	
	3, 6
	-95

	

	dBm/15 kHz
	1, 2, 3, 4, 5, 6, 7, 8
	-98

	SS-RSRP
	dBm/SCS
	1, 4, 7, 8
	-84
	-82.40
	-82.40

	
	
	2, 5
	-84
	-82.40
	-82.40

	
	
	3, 6
	-81
	-79.40
	-79.40

	

	dB
	1, 4, 7, 8
	14
	15.60
	15.60

	
	
	2, 5
	
	
	

	
	
	3, 6
	
	
	

	

	dB
	1, 4, 7, 8
	14
	15.60
	15.60

	
	
	2, 5
	
	
	

	
	
	3, 6
	
	
	

	Io
	dBm/9.36 MHz
	1, 4, 7, 8
	-55.88
	-54.33
	-54.33

	
	dBm/9.36 MHz
	2, 5
	-55.88
	-54.33
	-54.33

	
	dBm/18.36 MHz
	3, 6
	-52.95
	-51.40
	-51.40

	Treselection
	S
	1, 2, 3, 4, 5, 6, 7, 8
	0

	SnonintrasearchP
	dB
	1, 2, 3, 4, 5, 6, 7, 8
	50

	Threshx, highP (Note 2)
	dB
	1, 2, 3, 4, 5, 6, 7, 8
	48

	Threshserving, lowP
	dB
	1, 2, 3, 4, 5, 6, 7, 8
	44

	Threshx, lowP
	dB
	1, 2, 3, 4, 5, 6, 7, 8
	50

	Propagation Condition
	
	1, 2, 3, 4, 5, 6, 7, 8
	AWGN

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	This refers to the value of  Threshx, high  which is included in NR system information, and is a threshold for the E-UTRA target cell



Table 16.1.2.2.5-2: E-UTRA Cell specific test parameters for for NR SA FR1 - E-UTRA Cell reselection to higher priority E-UTRA for 2 RX
	Parameter
	Unit
	Cell 2

	
	
	T1
	T2
	T3

	E-UTRA RF Channel number
	
	1

	BWchannel
	MHz
	10

	OCNG Patterns defined in TS 36.133 [15] clause A.3.2
	
	OP.2 TDD for test configuration 1, 2, 3;
OP.2 FDD for test configuration 4, 5, 6

	PBCH_RA
	dB
	0

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	PCFICH_RB
	dB
	

	PHICH_RA
	dB
	

	PHICH_RB
	dB
	

	PDCCH_RA
	dB
	

	PDCCH_RB
	dB
	

	PDSCH_RA
	dB
	

	PDSCH_RB
	dB
	

	OCNG_RANote 1
	dB
	

	OCNG_RBNote 1
	dB
	

	Qrxlevmin
	dBm
	-140

	

	dBm/15 kHz
	-98
	-98
	-100

	RSRP
	dBm/15 KHz
	-infinity
	-84.4
	-103.6

	

	dB
	-infinity 
	13.6
	-3.6

	

	dB
	-infinity 
	13.6
	-3.6

	TreselectionEUTRAN
	S
	0

	SnonintrasearchP
	dB
	Not sent

	Threshx, highP 
	dB
	48

	Threshserving, lowP
	dB
	44

	Threshx, lowP (Note 2) 
	dB
	50

	Propagation Condition
	
	AWGN

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	This refers to the value of  Threshx, Low  which is included in E-UTRA system information, and is a threshold for the NR target cell



The cell reselection delay to a higher priority E-UTRAN cell is defined as the time from the beginning of time period T2, to the moment when the UE camps on cell 2 and starts to send preambles on the PRACH for sending the RRCSetupRequest message to perform a Tracking Area Update procedure on cell 2.
The cell re-selection delay to a higher priority cell shall be less than 68 s.
The rate of correct events observed during repeated tests shall be at least 90% with the confidence level of 95%.
16.1.2.3	NR SA FR1 - E-UTRA Cell reselection to lower priority E-UTRA for 1RX
16.1.2.3.1	Test purpose
The purpose of this test is to verify the requirement for the NR – E-UTRA inter-RAT cell reselection to lower priority E-UTRA cell, for 1 Rx RedCap UEs. The requirements are specified in TS 38.133 [6] in clause 4.2B.2.5.
16.1.2.3.2	Test applicability
This test applies to all types of NR RedCap UE with 1Rx from release 17 and forward.
16.1.2.3.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 16.1.2.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.16.1.2.3.
16.1.2.3.4	Test description
16.1.2.3.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 16.1.2.3.4.1-1.
Table 16.1.2.3.4.1-1: Supported test configurations for NR SA FR1 – E-UTRA Cell reselection to lower priority E-UTRA for 1RX
	Configuration
	Description of serving cell
	Description of target cell

	16.1.2.1.3-1
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
	LTE 10 MHz bandwidth, TDD duplex mode

	16.1.2.1.3-2
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode
	LTE 10 MHz bandwidth, TDD duplex mode

	16.1.2.1.3-3
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode
	LTE 10 MHz bandwidth, TDD duplex mode

	16.1.2.1.3-4
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
	LTE 10 MHz bandwidth, FDD duplex mode

	16.1.2.1.3-5
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode
	LTE 10 MHz bandwidth, FDD duplex mode

	16.1.2.1.3-6
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode
	LTE 10 MHz bandwidth, FDD duplex mode

	16.1.2.1.3-7
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode
	LTE 10 MHz bandwidth, TDD duplex mode

	16.1.2.1.3-8
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode
	LTE 10 MHz bandwidth, FDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations.



Configure the test equipment and the DUT according to the parameters in Table 16.1.2.3.4.1-2.
Table 16.1.2.3.4.1-2: Initial conditions for NR SA FR1 – E-UTRA Cell reselection to lower priority E-UTRA for 1RX
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 6.1.1.2.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	Without faders.
	



1.	The general test parameter settings are set up according to Table 16.1.2.3.4.1-3.
2.	Message contents are defined in clause 16.1.2.3.4.3.
3.	There are two cells in the test on two carriers. Cell 1 is the NR PCell and Cell 2 is the E-UTRA neighbour cell. Cell 1 is configured according to Annex C.1.1 and C.1.2, Cell 2 is configured according to TS 36.521-3 [26] Annex C.1.0 and C.1.1.
Table 16.1.2.3.4.1-3: General test parameters for NR SA FR1 - E-UTRA Cell reselection to lower priority E-UTRA for 1RX
	Parameter
	Unit
	Test configuration
	Value
	Comment

	Initial condition
	Active cell
	
	1, 2, 3, 4, 5, 6, 7, 8
	Cell1
	The UE camps on cell 1 in the initial phase.

	
	Neighbour cell
	
	1, 2, 3, 4, 5, 6, 7, 8
	Cell2
	

	T1 end condition
	Active cell
	
	1, 2, 3, 4, 5, 6, 7, 8
	Cell2
	The UE shall perform reselection to cell 2 during T1.

	
	Neighbour cell
	
	1, 2, 3, 4, 5, 6, 7, 8
	Cell1
	

	T2 end condition
	Active cell
	
	1, 2, 3, 4, 5, 6, 7, 8
	Cell1
	The UE shall perform reselection to cell 1 during T2 for iteration of the tests.

	
	Neighbour cell
	
	1, 2, 3, 4, 5, 6, 7, 8
	Cell2
	

	Access Barring Information
	-
	1, 2, 3, 4, 5, 6, 7, 8
	Not Sent
	No additional delays in random access procedure.

	DRX cycle length
	s
	1, 2, 3, 4, 5, 6, 7, 8
	1.28
	The value shall be used for all cells in the test.

	NR PRACH configuration index
	
	1, 2, 3, 4, 5, 6, 7, 8
	102
	The detailed configuration is specified in TS 38.211 clause 6.3.3.2

	E-UTRAN PRACH configuration index
	
	1, 2, 3, 7
	534
	As specified in table 5.7.1-2 in TS 36.211 [23]

	
	
	4, 5, 6, 8
	
	

	T1
	s
	1, 2, 3, 4, 5, 6, 7, 8
	15
	T1 needs to be defined so that cell re-selection reaction time is taken into account.

	T2
	s
	1, 2, 3, 4, 5, 6, 7, 8
	75
	T2 needs to be defined so that cell re-selection reaction time is taken into account.



16.1.2.3.4.2	Test procedure
Two cells are deployed in the test, which are one FR1 NR PCell (Cell 1) and an E-UTRA neighbour cell (Cell 2). The test consists of two successive time periods, with time duration of T1 and T2 respectively. Both NR cell 1 and E-UTRAN cell 2 are already identified by the UE prior to the start of the test. E-UTRAN cell 2 is of lower priority than cell 1.
The cell reselection delay to a lower priority E-UTRAN cell is defined as the time from the beginning of time period T1, to the moment when the UE camps on cell 2, and starts to send preambles on the PRACH for sending the RRC CONNECTION REQUEST message to perform a Tracking Area Update procedure on cell 2.
1.	Ensure the UE is in state RRC_IDLE with generic procedure parameters connectivity NR according to TS 38.508-1 [14] clause 4.5 on Cell 1.
2.	Set the parameters according to T2 in Table 16.1.2.3.5-1 and 16.1.2.3.5-2. SS waits at least for 32sec(Tdetect,EUTRAN)  to ensure the UE can detect E-UTRA neighbour cell (Cell2).
3.	Set the parameters according to T1 in Table 16.1.2.3.5-1 and 16.1.2.3.5-2. T1 starts.
4.	The SS waits for random access requests information from the UE to perform cell re-selection on Cell 2. 
5.	If the UE responds on Cell 2 during time duration T1 within 8 seconds from the beginning of time period T1 then count a success for the event “re-select lower priority E-UTRA Cell 2” and continue with step 6. Otherwise, if T1 expires and the UE has not yet re-selected Cell 2, count a failure for the event “re-select lower priority E-UTRA Cell 2”, the TE shall switch off and on the UE and skip to step 11.
6	The SS shall send an RRCConnectionRelease message to ensure that the UE is in state RRC_IDLE on Cell 2.
7.	The SS shall switch the power setting from T1 to T2 as specified in Table 16.1.2.3.5-1 and 16.1.2.3.5-2. T2 starts.
8.	The SS waits for random access requests information from the UE to perform cell re-selection on Cell 1.
9.	If the UE has re-selected Cell 1 within T2, then count a success for the event “re-select higher priority NR Cell 1” and continue with step 10. Otherwise, if T3 expires and the UE has not yet re-selected Cell 1, count a fail for the event “re-select higher priority NR Cell 1” and the TE shall switch off and, on the UE and skip to step 11.
10.	The SS shall send an RRCRelease message to ensure that the UE is in state RRC_IDLE on Cell 1.
11.	Ensure the UE is in state RRC_IDLE with generic procedure parameters connectivity NR according to TS 38.508-1 [14] clause 4.5.
12.	Repeat step 2-11 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
16.1.2.3.4.3	Message contents
Message contents are according to TS 38.508-1 [14] clause 7.3 with the following exceptions:
Table 16.1.2.3.4.3-1: Common Exception messages
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.3-1
Table H.2.3-3 with Condition lower priority

	Default RRC messages and information elements contents exceptions
	



Table 16.1.2.3.4.3-2: SIB2
	Derivation Path: Table H.2.3-2 with condition lower priority

	Information Element
	Value/remark
	Comment
	Condition

	SIB2 ::= SEQUENCE {
	
	
	

	  cellReselectionServingFreqInfo SEQUENCE {
	
	
	

	    s-NonIntraSearchP
	Not present
	UE applies the default value of infinity
	

	  }
	
	
	

	  intraFreqCellReselectionInfo SEQUENCE {
	
	
	

	    smtc
	SSB-MTC specified in TS 38.508-1 [14] Table 7.3.1-3 with condition SMTC.1
	
	16.1.2.2-2,
16.1.2.2-3,
16.1.2.2-5,
16.1.2.2-6

	
	SSB-MTC specified in TS 38.508-1 [14] Table 7.3.1-3 with condition SMTC.2
	
	16.1.2.2-1,
16.1.2.2-4,
16.1.2.2-7,
16.1.2.2-8,

	  }
	
	
	

	}
	
	
	



16.1.2.3.4.3-3: SystemInformationBlockType3
	Derivation Path: TS 36.508 [25] Table 4.4.3.3-2

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType3 ::= SEQUENCE {
	
	
	

	  cellReselectionServingFreqInfo SEQUENCE {
	
	
	

	    threshServingLow
	22
	Actual value = 44 dB
	

	    cellReselectionPriority
	4
	
	lower priority E-UTRA

	  }
	
	
	

	}
	
	
	



16.1.2.3.4.3-4: SystemInformationBlockType24
	Derivation Path: TS 36.508 [25] Table 4.4.3.3-20

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType24-r15 ::= SEQUENCE {
	
	
	

	  carrierFreqListNR-r15 SEQUENCE (SIZE (1..maxFreq)) OF SEQUENCE {
	1 entry
	
	

	    cellReselectionPriority-r15[n]
	5
	
	lower priority E-UTRA

	    threshX-High-r15[1]
	24
	Actual value = 48 dB
	

	    threshX-Low-r15[1]
	25
	Actual value = 50 dB
	

	    }
	
	
	

	}
	
	
	


16.1.2.3.5	Test requirement
Table 16.1.2.3.5-1 defines the primary level settings including test tolerances for NR – E-UTRA cell re-selection test case in AWGN for 1 Rx UE.
Table 16.1.2.3.5-1: NR cell specific test parameters for NR SA FR1 - E-UTRA Cell reselection to lower priority E-UTRA for 1RX
	Parameter
	Unit
	Test configuration
	Cell 1

	
	
	
	T1
	T2

	TDD configuration
	
	1, 4, 7, 8
	N/A

	
	
	2, 5
	TDDConf.1.1

	
	
	3, 6
	TDDConf.2.1

	PDSCH RMC configuration
	
	1, 4, 7, 8
	SR.1.1 FDD

	
	
	2, 5
	SR.1.1 TDD

	
	
	3, 6
	SR.2.1 TDD

	RMSI CORESET RMC 
	
	1, 4, 7, 8
	CR.1.1 FDD

	configuration
	
	2, 5
	CR.1.1 TDD

	
	
	3, 6
	CR.2.1 TDD

	Dedicated CORESET RMC 
	
	1, 4, 7, 8
	CCR.1.1 FDD

	configuration
	
	2, 5
	CCR.1.1 TDD

	
	
	3, 6
	CCR.2.1 TDD

	SSB configuration
	
	1, 4, 7, 8
	SSB.1 FR1

	
	
	2, 5
	SSB.1 FR1

	
	
	3, 6
	SSB.1 RedCap FR1

	SMTC configuration
	
	1, 4, 7, 8
	SMTC.2

	
	
	2, 5
	SMTC.1

	
	
	3, 6
	SMTC.1

	OCNG Pattern
	
	1, 2, 3, 4, 5, 6, 7, 8
	OP.1 defined in A.3.2.1

	Initial DL BWP configuration
	
	1, 2, 3, 4, 5, 6, 7, 8
	DLBWP.0.1

	Initial UL BWP configuration
	
	1, 2, 3, 4, 5, 6, 7, 8
	ULBWP.0.1

	RLM-RS
	
	1, 2, 3, 4, 5, 6, 7, 8
	SSB

	QrxlevminNote3
	dBm/SCS
	1, 2, 4, 5
	-139

	
	
	3, 6
	-136

	

	dBm/SCS
	1, 4, 7, 8
	-100

	
	
	2, 5
	-100

	
	
	3, 6
	-97

	

	dBm/15 kHz
	1, 2, 3, 4, 5, 6, 7, 8
	-100

	SS-RSRP
	dBm/SCS
	1, 4, 7, 8
	-103.6
	-84.4

	
	
	2, 5
	-103.6
	-84.4

	
	
	3, 6
	-100.6
	-81.4

	

	dB
	1, 4, 7, 8
	-3.6
	13.6

	
	
	2, 5
	
	

	
	
	3, 6
	
	

	

	dB
	1, 4, 7, 8
	-3.6
	13.6

	
	
	2, 5
	
	

	
	
	3, 6
	
	

	Io
	dBm/9.36 MHz
	1, 4, 7, 8
	-70.48
	-56.26

	
	dBm/9.36 MHz
	2, 5
	-70.48
	-56.26

	
	dBm/18.36 MHz
	3, 6
	-65.12
	-53.15

	Treselection
	S
	1, 2, 3, 4, 5, 6, 7, 8
	0

	SnonintrasearchP
	dB
	1, 2, 3, 4, 5, 6, 7, 8
	Not sent

	Threshx, highP 
	dB
	1, 2, 3, 4, 5, 6, 7, 8
	48

	Threshserving, lowP
	dB
	1, 2, 3, 4, 5, 6, 7, 8
	44

	Threshx, lowP (Note 2)
	dB
	1, 2, 3, 4, 5, 6, 7, 8
	50

	Propagation Condition
	
	1, 2, 3, 4, 5, 6, 7, 8
	AWGN

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	This refers to the value of  Threshx, high  which is included in NR system information, and is a threshold for the E-UTRA target cell
Note 3:	Value modified in Test Tolerance analysis in TS 38.903.



Table 16.1.2.3.5-2: E-UTRA Cell specific test parameters for NR SA FR1 - E-UTRA Cell reselection to lower priority E-UTRA for 1RX
	Parameter
	Unit
	Cell 2

	
	
	T1
	T2


	E-UTRA RF Channel number
	
	1

	BWchannel
	MHz
	10

	OCNG Patterns defined in TS 36.133 [15] clause A.3.2
	
	OP.2 TDD for test configuration 1, 2, 3;
OP.2 FDD for test configuration 4, 5, 6

	PBCH_RA
	dB
	0

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	PCFICH_RB
	dB
	

	PHICH_RA
	dB
	

	PHICH_RB
	dB
	

	PDCCH_RA
	dB
	

	PDCCH_RB
	dB
	

	PDSCH_RA
	dB
	

	PDSCH_RB
	dB
	

	OCNG_RANote 1
	dB
	

	OCNG_RBNote 1
	dB
	

	Qrxlevmin
	dBm
	-140

	

	dBm/15 kHz
	-98

	RSRP
	dBm/15 KHz
	-82.4
	-84

	

	dB
	15.6
	14

	

	dB
	15.6
	14

	TreselectionEUTRAN
	S
	0

	SnonintrasearchP
	dB
	Not sent

	Threshx, highP (Note 2)
	dB
	48

	Threshserving, lowP
	dB
	44

	Threshx, lowP  
	dB
	50

	Propagation Condition
	
	AWGN

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	This refers to the value of  Threshx, high  which is included in E-UTRA system information, and is a threshold for the NR target cell



The cell reselection delay to a lower priority E-UTRAN cell is defined as the time from the beginning of time period T1, to the moment when the UE camps on cell 2, and starts to send preambles on the PRACH for sending the RRCSetupRequest message to perform a Tracking Area Update procedure on cell 2.
The cell re-selection delay to a lower priority cell shall be less than 8 s.
The rate of correct events observed during repeated tests shall be at least 90% with the confidence level of 95%.
16.1.2.4	NR SA FR1 - E-UTRA Cell reselection to lower priority E-UTRA for 2RX
16.1.2.4.1	Test purpose
The purpose of this test is to verify the requirement for the NR – E-UTRA inter-RAT cell reselection to lower priority E-UTRA cell, for 2 Rx RedCap UEs. The requirements are specified in TS 38.133 [6] in clause 4.2B.2.5.
16.1.2.4.2	Test applicability
This test applies to all types of NR RedCap UE with 2Rx from release 17 and forward.
16.1.2.4.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 16.1.2.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.16.1.2.4.
16.1.2.4.4	Test description
16.1.2.4.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 16.1.2.4.4.1-1.
Table 16.1.2.4.4.1-1: Supported test configurations for NR SA FR1 - E-UTRA Cell reselection to lower priority E-UTRA for 2RX
	Configuration
	Description of serving cell
	Description of target cell

	16.1.2.1.4-1
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
	LTE 10 MHz bandwidth, TDD duplex mode

	16.1.2.1.4-2
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode
	LTE 10 MHz bandwidth, TDD duplex mode

	16.1.2.1.4-3
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode
	LTE 10 MHz bandwidth, TDD duplex mode

	16.1.2.1.4-4
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
	LTE 10 MHz bandwidth, FDD duplex mode

	16.1.2.1.4-5
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode
	LTE 10 MHz bandwidth, FDD duplex mode

	16.1.2.1.4-6
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode
	LTE 10 MHz bandwidth, FDD duplex mode

	16.1.2.1.4-7
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode
	LTE 10 MHz bandwidth, TDD duplex mode

	16.1.2.1.4-8
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode
	LTE 10 MHz bandwidth, FDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations.



Configure the test equipment and the DUT according to the parameters in Table 16.1.2.4.4.1-2.
Table 16.1.2.4.4.1-2: Initial conditions for NR SA FR1 - E-UTRA Cell reselection to lower priority E-UTRA for 2RX
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 6.1.1.2.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.6.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.2
	

	Exceptions to connection diagram
	Without faders.
	



1.	The general test parameter settings are set up according to Table 16.1.2.4.4.1-3.
2.	Message contents are defined in clause 16.1.2.4.4.3.
3.	There are two cells in the test on two carriers. Cell 1 is the NR PCell and Cell 2 is the E-UTRA neighbour cell. Cell 1 is configured according to Annex C.1.1 and C.1.2, Cell 2 is configured according to TS 36.521-3 [26] Annex C.1.0 and C.1.1.
Table 16.1.2.4.4.1-3: General test parameters for NR SA FR1 - E-UTRA Cell reselection to lower priority E-UTRA for 2RX
	Parameter
	Unit
	Test configuration
	Value
	Comment

	Initial condition
	Active cell
	
	1, 2, 3, 4, 5, 6, 7, 8
	Cell1
	The UE camps on cell 1 in the initial phase.

	
	Neighbour cell
	
	1, 2, 3, 4, 5, 6, 7, 8
	Cell2
	

	T1 end condition
	Active cell
	
	1, 2, 3, 4, 5, 6, 7, 8
	Cell2
	The UE shall perform reselection to cell 2 during T1.

	
	Neighbour cell
	
	1, 2, 3, 4, 5, 6, 7, 8
	Cell1
	

	T2 end condition
	Active cell
	
	1, 2, 3, 4, 5, 6, 7, 8
	Cell1
	The UE shall perform reselection to cell 1 during T2 for iteration of the tests.

	
	Neighbour cell
	
	1, 2, 3, 4, 5, 6, 7, 8
	Cell2
	

	Access Barring Information
	-
	1, 2, 3, 4, 5, 6, 7, 8
	Not Sent
	No additional delays in random access procedure.

	DRX cycle length
	s
	1, 2, 3, 4, 5, 6, 7, 8
	1.28
	The value shall be used for all cells in the test.

	NR PRACH configuration index
	
	1, 2, 3, 4, 5, 6, 7, 8
	102
	The detailed configuration is specified in TS 38.211 clause 6.3.3.2

	E-UTRAN PRACH configuration index
	
	1, 2, 3, 7
	534
	As specified in table 5.7.1-2 in TS 36.211 [23]

	
	
	4, 5, 6, 8
	
	

	T1
	s
	1, 2, 3, 4, 5, 6, 7, 8
	15
	T1 needs to be defined so that cell re-selection reaction time is taken into account.

	T2
	s
	1, 2, 3, 4, 5, 6, 7, 8
	75
	T2 needs to be defined so that cell re-selection reaction time is taken into account.



16.1.2.4.4.2	Test procedure
Same test procedure as in 16.1.2.3.4.2.
16.1.2.4.4.3	Message contents
Same message contents  as in 16.1.2.3.4.3.
16.1.2.4.5	Test requirement
Table 16.1.2.4.5-1 defines the primary level settings including test tolerances for NR – E-UTRA cell re-selection test case in AWGN for 2 Rx UE.
Table 16.1.2.4.5-1: NR cell specific test parameters for NR SA FR1 - E-UTRA Cell reselection to lower priority E-UTRA for 2RX
	Parameter
	Unit
	Test configuration
	Cell 1

	
	
	
	T1
	T2

	TDD configuration
	
	1, 4, 7, 8
	N/A

	
	
	2, 5
	TDDConf.1.1

	
	
	3, 6
	TDDConf.2.1

	PDSCH RMC configuration
	
	1, 4, 7, 8
	SR.1.1 FDD

	
	
	2, 5
	SR.1.1 TDD

	
	
	3, 6
	SR.2.1 TDD

	RMSI CORESET RMC 
	
	1, 4, 7, 8
	CR.1.1 FDD

	configuration
	
	2, 5
	CR.1.1 TDD

	
	
	3, 6
	CR.2.1 TDD

	Dedicated CORESET RMC 
	
	1, 4, 7, 8
	CCR.1.1 FDD

	configuration
	
	2, 5
	CCR.1.1 TDD

	
	
	3, 6
	CCR.2.1 TDD

	SSB configuration
	
	1, 4, 7, 8
	SSB.1 FR1

	
	
	2, 5
	SSB.1 FR1

	
	
	3, 6
	SSB.1 RedCap FR1

	SMTC configuration
	
	1, 4, 7, 8
	SMTC.2

	
	
	2, 5
	SMTC.1

	
	
	3, 6
	SMTC.1

	OCNG Pattern
	
	1, 2, 3, 4, 5, 6, 7, 8
	OP.1 defined in A.3.2.1

	Initial DL BWP configuration
	
	1, 2, 3, 4, 5, 6, 7, 8
	DLBWP.0.1

	Initial UL BWP configuration
	
	1, 2, 3, 4, 5, 6, 7, 8
	ULBWP.0.1

	RLM-RS
	
	1, 2, 3, 4, 5, 6, 7, 8
	SSB

	Qrxlevmin
	dBm/SCS
	1, 2, 4, 5
	-140

	
	
	3, 6
	-137

	

	dBm/SCS
	1, 4
	-100

	
	
	2, 5
	-100

	
	
	3, 6
	-97

	

	dBm/15 kHz
	1, 2, 3, 4, 5, 6, 7, 8
	-100

	SS-RSRP
	dBm/SCS
	1, 4, 7, 8
	-102
	-86

	
	
	2, 5
	-102
	-86

	
	
	3, 6
	-99
	-83

	

	dB
	1, 4, 7, 8
	-3.6
	13.6

	
	
	2, 5
	
	

	
	
	3, 6
	
	

	

	dB
	1, 4, 7, 8
	-3.6
	13.6

	
	
	2, 5
	
	

	
	
	3, 6
	
	

	Io
	dBm/9.36 MHz
	1, 4, 7, 8
	-70.84
	-56.26

	
	dBm/9.36 MHz
	2, 5
	-70.84
	-56.26

	
	dBm/18.36 MHz
	3, 6
	-65.12
	-55.15

	Treselection
	S
	1, 2, 3, 4, 5, 6, 7, 8
	0

	SnonintrasearchP
	dB
	1, 2, 3, 4, 5, 6, 7, 8
	Not sent

	Threshx, highP 
	dB
	1, 2, 3, 4, 5, 6, 7, 8
	48

	Threshserving, lowP
	dB
	1, 2, 3, 4, 5, 6, 7, 8
	44

	Threshx, lowP (Note 2)
	dB
	1, 2, 3, 4, 5, 6, 7, 8
	50

	Propagation Condition
	
	1, 2, 3, 4, 5, 6, 7, 8
	AWGN

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	This refers to the value of  Threshx, high  which is included in NR system information, and is a threshold for the E-UTRA target cell



Table 16.1.2.4.5-2: E-UTRA cell specific test parameters for NR SA FR1 - E-UTRA Cell reselection to lower priority E-UTRA for 2RX
	Parameter
	Unit
	Cell 2

	
	
	T1
	T2

	E-UTRA RF Channel number
	
	1

	BWchannel
	MHz
	10

	OCNG Patterns defined in TS 36.133 [15] clause A.3.2
	
	OP.2 TDD for test configuration 1, 2, 3;
OP.2 FDD for test configuration 4, 5, 6

	PBCH_RA
	dB
	0

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	PCFICH_RB
	dB
	

	PHICH_RA
	dB
	

	PHICH_RB
	dB
	

	PDCCH_RA
	dB
	

	PDCCH_RB
	dB
	

	PDSCH_RA
	dB
	

	PDSCH_RB
	dB
	

	OCNG_RANote 1
	dB
	

	OCNG_RBNote 1
	dB
	

	Qrxlevmin
	dBm
	-140

	

	dBm/15 kHz
	-98

	RSRP
	dBm/15 KHz
	-82.4
	-84

	

	dB
	15.6
	14

	

	dB
	15.6
	14

	TreselectionEUTRAN
	S
	0

	SnonintrasearchP
	dB
	Not sent

	Threshx, highP (Note 2)
	dB
	48

	Threshserving, lowP
	dB
	44

	Threshx, lowP  
	dB
	50

	Propagation Condition
	
	AWGN

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	This refers to the value of  Threshx, high  which is included in E-UTRA system information, and is a threshold for the NR target cell



The cell reselection delay to a lower priority E-UTRAN cell is defined as the time from the beginning of time period T1, to the moment when the UE camps on cell 2, and starts to send preambles on the PRACH for sending the RRCSetupRequest message to perform a Tracking Area Update procedure on cell 2.
The cell re-selection delay to a lower priority cell shall be less than 8 s.
The rate of correct events observed during repeated tests shall be at least 90% with the confidence level of 95%.
16.1.2.5	NR SA FR1 - E-UTRA Cell reselection to lower priority E-UTRA for UE fulfilling stationary relaxed measurement criterion for 1 Rx UE
16.1.2.5.1	Test purpose
The purpose of this test is to verify the requirement for the NR – E-UTRA inter-RAT cell reselection for UE fulfilling stationary relaxed measurement criterion for 1 Rx RedCap UEs. The requirements are specified in TS 38.133 [6] in clause 4.2B.2.11.2.
16.1.2.5.2	Test applicability
This test applies to all types of NR RedCap UE with 1Rx from release 17 and forward supporting Rel.17 stationary idle mode relaxed measurement criterion.
16.1.2.5.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 16.1.2.0.3.
The normative reference for this requirement is TS 38.133 [6] clause A.16.1.2.5.
16.1.2.5.4	Test description
16.1.2.5.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 16.1.2.5.4.1-1.
Table 16.1.2.5.4.1-1: Supported test configurations for NR SA FR1 - E-UTRA Cell reselection to lower priority E-UTRA for UE fulfilling stationary relaxed measurement criterion for 1 Rx UE
	Configuration
	Description of serving cell
	Description of target cell

	16.1.2.1.5-1
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
	LTE 10 MHz bandwidth, TDD duplex mode

	16.1.2.1.5-2
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode
	LTE 10 MHz bandwidth, TDD duplex mode

	16.1.2.1.5-3
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode
	LTE 10 MHz bandwidth, TDD duplex mode

	16.1.2.1.5-4
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
	LTE 10 MHz bandwidth, FDD duplex mode

	16.1.2.1.5-5
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode
	LTE 10 MHz bandwidth, FDD duplex mode

	16.1.2.1.5-6
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode
	LTE 10 MHz bandwidth, FDD duplex mode

	16.1.2.1.5-7
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode
	LTE 10 MHz bandwidth, TDD duplex mode

	16.1.2.1.5-8
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode
	LTE 10 MHz bandwidth, FDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations.



Configure the test equipment and the DUT according to the parameters in Table 16.1.2.5.4.1-2.
Table 16.1.2.5.4.1-2: Initial conditions for NR SA FR1 - E-UTRA Cell reselection to lower priority E-UTRA for UE fulfilling stationary relaxed measurement criterion for 1 Rx UE
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 6.1.1.2.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	Without faders.
	



1.	The general test parameter settings are set up according to Table 16.1.2.5.4.1-3.
2.	Message contents are defined in clause 16.1.2.5.4.3.
3.	There are two cells in the test on two carriers. Cell 1 is the NR PCell and Cell 2 is the E-UTRA neighbour cell. Cell 1 is configured according to Annex C.1.1 and C.1.2, Cell 2 is configured according to TS 36.521-3 [26] Annex C.1.0 and C.1.1.
Table 16.1.2.5.4.1-3: General test parameters for NR SA FR1 - E-UTRA Cell reselection to lower priority E-UTRA for UE fulfilling stationary relaxed measurement criterion for 1 Rx UE
	Parameter
	Unit
	Test configuration
	Value
	Comment

	Initial condition
	Active cell
	
	1, 2, 3, 4, 5, 6, 7, 8
	Cell1
	The UE camps on cell 1 in the initial phase, it fulfils stationary criterion, and during T1 period the UE reselects to cell 2

	
	Neighbour cells
	
	1, 2, 3, 4, 5, 6, 7, 8
	Cell2
	

	T1 end condition
	Active cell
	
	1, 2, 3, 4, 5, 6, 7, 8
	Cell2
	The UE shall perform reselection to cell 2 during T1

	
	Neighbour cells
	
	1, 2, 3, 4, 5, 6, 7, 8
	Cell1
	

	T2 end condition
	Active cell
	
	1, 2, 3, 4, 5, 6, 7, 8
	Cell1
	The UE shall perform reselection to cell 1 with higher priority during T2 for iteration of the tests.

	
	Neighbour cells
	
	1, 2, 3, 4, 5, 6, 7, 8
	Cell2
	

	Access Barring Information
	-
	1, 2, 3, 4, 5, 6, 7, 8
	Not Sent
	No additional delays in random access procedure.

	DRX cycle length
	s
	1, 2, 3, 4, 5, 6, 7, 8
	0.64
	The value shall be used for all cells in the test.

	NR PRACH configuration index
	
	1, 2, 3, 4, 5, 6, 7, 8
	102
	The detailed configuration is specified in TS 38.211 clause 6.3.3.2

	E-UTRAN PRACH configuration index
	
	1, 2, 3, 7, 8
	53
	As specified in table 5.7.1-2 in TS 36.211 [23]

	
	
	4, 5, 6
	4
	

	T1
	s
	1, 2, 3, 4, 5, 6, 7, 8
	24
	T1 needs to be defined so that cell re-selection reaction time is taken into account.

	T2
	s
	1, 2, 3, 4, 5, 6, 7, 8
	24
	T2 needs to be defined so that cell re-selection reaction time is taken into account.



16.1.2.5.4.2	Test procedure
Two cells are deployed in the test, which are one FR1 NR PCell (Cell 1) and an E-UTRA neighbour cell (Cell 2). The test consists of two successive time periods, with time duration of T1 and T2 respectively. Both NR cell 1 and E-UTRAN cell 2 are already identified by the UE prior to the start of the test. E-UTRAN cell 2 is of lower priority than cell 1.
The UE is configured with the relaxed measurement criterion for UE with low mobility defined in clause 5.2.4.9.1 in TS 38.304 [30]. So, Cell 1 configures the UE as follows:
-	stationaryMobilityEvaluation [13] criterion is configured according to the parameters listed TS 38.133 [6] in Table A.16.1.1.8.2-3;
-	cellEdgeEvaluationWhileStationary [13] criterion is not configured; 
-	combineRelaxedMeasCondition2 [13] is not configured;
The cell reselection delay to a lower priority E-UTRAN cell with UE fulfilling stationary relaxed measurement criterion is defined as the time from the beginning of time period T1, to the moment when the UE camps on cell 2, and starts to send preambles on the PRACH for sending the RRCConnectionRequest message to perform a Tracking Area Update procedure on cell 2.
1.	Ensure the UE is in state RRC_IDLE with generic procedure parameters Connectivity NR according to TS 38.508-1 [14] clause 4.5.
2.	Set the parameters according to T1 in Table 16.1.2.5.5-1 and 16.1.2.5.5-2. T1 starts.
3.	The SS waits for random access requests information from the UE to perform cell re-selection on Cell 2. 
4.	If the UE responds on Cell 2 during time duration T1 within 32 seconds from the beginning of time period T1 then the number of successful tests is increased by one. Otherwise, the number of failure tests is increased by one.
5.	If the UE has re-selected Cell 2 within T1, after the re-selection or when T1 expires, continue with step 6.
Otherwise, if T1 expires and the UE has not yet re-selected Cell 2, the TE shall switch off and on the UE and skip to step 11.
6	The SS shall send an RRCConnectionRelease to ensure that the UE is in state RRC_IDLE.
7.	The SS shall switch the power setting from T1 to T2 as specified in Table 16.1.2.5.5-1 and 16.1.2.5.5-2. T2 starts.
8.	The SS waits for random access requests information from the UE to perform cell re-selection on Cell 1.
9.	If the UE has re-selected Cell 1 within T2, after the re-selection or when T2 expires, continue with step 10.
Otherwise, if T2 expires and the UE has not yet re-selected Cell 1, the TE shall switch off and on the UE and skip to step 11.
10	The SS shall send an RRCConnectionRelease to ensure that the UE is in state RRC_IDLE, and then skip to step 12.
11.	Ensure the UE is in state RRC_IDLE with generic procedure parameters Connectivity NR according to TS 38.508-1 [14] clause 4.5.
12.	Repeat step 2-11 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
16.1.2.5.4.3	Message contents
Message contents are according to TS 38.508-1 [14] clause 7.3 with the following exceptions:
Table 16.1.2.5.4.3-1: Common Exception messages
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.3-1

Table H.2.3-2 with Condition SMTC 1 and lower priority for configuration 16.1.2.5-2, 16.1.2.5-3, 16.1.2.5-5 and 16.1.2.5-6
Table H.2.3-2 with Condition SMTC 2 and lower priority for configuration 16.1.2.5-1, 16.1.2.5-4, 16.1.2.5-7 and 16.1.2.5-8

Table H.2.3-3 with Condition lower priority

	Default RRC messages and information elements contents exceptions
	Table H.3.2-1



16.1.2.5.4.3-2: SIB2
	Derivation Path: TS 38.508-1 [14] Table 4.6.2-1

	Information Element
	Value/remark
	Comment
	Condition

	SIB2 ::= SEQUENCE {
	
	
	

	  relaxedMeasurement-r17 SEQUENCE {
	
	
	

	    stationaryMobilityEvaluation-r17 SEQUENCE {
	
	
	

	      s-SearchDeltaP-Stationary-r17
	dB3
	
	

	      t-SearchDeltaP-Stationary-r17
	s5
	
	

	    }
	
	
	

	    cellEdgeEvaluationWhileStationary-r17
	Not present
	
	

	    combineRelaxedMeasCondition2-r17
	Not present
	
	

	  }
	
	
	

	}
	
	
	



16.1.2.5.4.3-3: SystemInformationBlockType3
	Derivation Path: TS 36.508 [25] Table 4.4.3.3-2

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType3 ::= SEQUENCE {
	
	
	

	  relaxedMeasurement-r16 SEQUENCE {
	
	
	

	    threshServingLow
	22
	Actual value = 44 dB
	

	    cellReselectionPriority
	4
	
	lower priority E-UTRA

	  }
	
	
	

	}
	
	
	



16.1.2.5.4.3-4: SystemInformationBlockType24
	Derivation Path: TS 36.508 [25] Table 4.4.3.3-20

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType24-r15 ::= SEQUENCE {
	
	
	

	  carrierFreqListNR-r15 SEQUENCE (SIZE (1..maxFreq)) OF SEQUENCE {
	1 entry
	
	

	    cellReselectionPriority-r15[n]
	5
	
	lower priority E-UTRA

	    threshX-High-r15[1]
	24
	Actual value = 48 dB
	

	    threshX-Low-r15[1]
	25
	Actual value = 50 dB
	

	    }
	
	
	

	}
	
	
	


16.1.2.5.5	Test requirement
Table 16.1.2.5.5-1 defines the primary level settings including test tolerances for NR – E-UTRA cell re-selection test case in AWGN for UE fulfilling stationary relaxed measurement criterion for 1 Rx UE.
Table 16.1.2.5.5-1: NR cell specific test parameters for NR SA FR1 - E-UTRA Cell reselection to lower priority E-UTRA for UE fulfilling stationary relaxed measurement criterion for 1 Rx UE
	Parameter
	Unit
	Test configuration
	Cell 1

	
	
	
	T1
	T2

	TDD configuration
	
	1, 4,7, 8
	N/A

	
	
	2, 5
	TDDConf.1.1

	
	
	3, 6
	TDDConf.2.1

	PDSCH RMC configuration
	
	1, 4, 8
	SR.1.1 FDD

	
	
	2, 5
	SR.1.1 TDD

	
	
	3, 6
	SR.2.1 TDD

	RMSI CORESET RMC 
	
	1, 4, 8
	CR.1.1 FDD

	configuration
	
	2, 5
	CR.1.1 TDD

	
	
	3, 6
	CR.2.1 TDD

	Dedicated CORESET RMC 
	
	1, 4, 8
	CCR.1.1 FDD

	configuration
	
	2, 5
	CCR.1.1 TDD

	
	
	3, 6
	CCR.2.1 TDD

	SSB configuration
	
	1, 4, 8
	SSB.1 FR1

	
	
	2, 5
	SSB.1 FR1

	
	
	3, 6
	SSB.1 RedCap FR1

	SMTC configuration
	
	1, 4, 8
	SMTC.2

	
	
	2, 5
	SMTC.1

	
	
	3, 6
	SMTC.1

	OCNG Pattern
	
	1, 2, 3, 4, 5, 6, 7, 8
	OP.1 defined in A.3.2.1

	Initial DL BWP configuration
	
	1, 2, 3, 4, 5, 6, 7, 8
	DLBWP.0.1

	Initial UL BWP configuration
	
	1, 2, 3, 4, 5, 6, 7, 8
	ULBWP.0.1

	RLM-RS
	
	1, 2, 3, 4, 5, 6, 7, 8
	SSB

	QrxlevminNote3
	dBm/SCS
	1, 2, 4, 5
	-139

	
	
	3, 6
	-136

	

	dBm/SCS
	1, 4, 8
	-100

	
	
	2, 5
	-100

	
	
	3, 6
	-97

	

	dBm/15 kHz
	1, 2, 3, 4, 5, 6, 7, 8
	-100

	SS-RSRP
	dBm/SCS
	1, 4, 8
	-103.6
	-84.4

	
	
	2, 5
	-103.6
	-84.4

	
	
	3, 6
	-100.6
	-81.4

	

	dB
	1, 4, 8
	-3.6
	13.6

	
	
	2, 5
	
	

	
	
	3, 6
	
	

	

	dB
	1, 4, 8
	-3.6
	13.6

	
	
	2, 5
	
	

	
	
	3, 6
	
	

	Io
	dBm/9.36 MHz
	1, 4, 8
	-70.84
	-56.26

	
	dBm/9.36 MHz
	2, 5
	-70.84
	-56.26

	
	dBm/18.36 MHz
	3, 6
	-65.12
	-55.15

	TreselectionP
	S
	1, 2, 3, 4, 5, 6, 7, 8
	0

	Snonintrasearch
	dB
	1, 2, 3, 4, 5, 6, 7, 8
	50

	Threshx, highP
	dB
	1, 2, 3, 4, 5, 6, 7, 8
	48

	Threshserving, lowP
	dB
	1, 2, 3, 4, 5, 6, 7, 8
	44

	Threshx, lowP (Note 2)
	dB
	1, 2, 3, 4, 5, 6, 7, 8
	50

	SSearchDeltaP-Stationary
	dB
	1, 2, 3, 4, 5, 6, 7, 8
	3

	TSearchDeltaP-Stationary
	s
	1, 2, 3, 4, 5, 6, 7, 8
	5

	Propagation Condition
	
	1, 2, 3, 4, 5, 6, 7, 8
	AWGN

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	This refers to the value of  Threshx, low which is included in NR system information, and is a threshold for the E-UTRA target cell
Note 3:	Value modified in Test Tolerance analysis in TS 38.903.



Table 16.1.2.5.5-2: E-UTRA cell specific test parameters for NR SA FR1 - E-UTRA Cell reselection to lower priority E-UTRA for UE fulfilling stationary relaxed measurement criterion for 1 Rx UE
	Parameter
	Unit
	Cell 2

	
	
	T1
	T2

	E-UTRA RF Channel number
	
	1

	BWchannel
	MHz
	10

	OCNG Patterns defined in TS 36.133 [15] clause A.3.2
	
	OP.2 TDD for test configuration 1, 2, 3;
OP.2 FDD for test configuration 4, 5, 6

	PBCH_RA
	dB
	0

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	PCFICH_RB
	dB
	

	PHICH_RA
	dB
	

	PHICH_RB
	dB
	

	PDCCH_RA
	dB
	

	PDCCH_RB
	dB
	

	PDSCH_RA
	dB
	

	PDSCH_RB
	dB
	

	OCNG_RANote 1
	dB
	

	OCNG_RBNote 1
	dB
	

	Qrxlevmin
	dBm
	-140

	

	dBm/15 kHz
	-98

	RSRP
	dBm/15 KHz
	-82.4
	-84

	

	dB
	15.6
	14

	

	dB
	15.6
	14

	TreselectionEUTRAN
	S
	0

	Snonintrasearch
	dB
	Not sent

	Threshx, high (Note 2)
	dB
	48

	Threshserving, low
	dB
	44

	Threshx, low
	dB
	50

	Propagation Condition
	
	AWGN

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	This refers to the value of  Threshx, high  which is included in E-UTRA system information, and is a threshold for the NR target cell



The cell reselection delay to a lower priority E-UTRAN cell with UE fulfilling stationary relaxed measurement criterion is defined as the time from the beginning of time period T1, to the moment when the UE camps on cell 2, and starts to send preambles on the PRACH for sending the RRCConnectionRequest message to perform a Tracking Area Update procedure on cell 2.
The cell re-selection delay to a lower priority cell shall be less than 32 s.
The rate of correct events observed during repeated tests shall be at least 90% with the confidence level of 95%.
16.1.2.6	NR SA FR1 - E-UTRA Cell reselection to lower priority E-UTRA for UE fulfilling stationary relaxed measurement criterion for 2 Rx UE
16.1.2.6.1	Test purpose
The purpose of this test is to verify the requirement for the NR – E-UTRA inter-RAT cell reselection for UE fulfilling stationary relaxed measurement criterion for 2 Rx RedCap UEs. The requirements are specified in TS 38.133 [6] in clause 4.2B.2.11.2.
16.1.2.6.2	Test applicability
This test applies to all types of NR RedCap UE with 2Rx from release 17 and forward supporting Rel.17 stationary idle mode relaxed measurement criterion.
16.1.2.6.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 16.1.2.0.3.
The normative reference for this requirement is TS 38.133 [6] clause A.16.1.2.6.
16.1.2.6.4	Test description
16.1.2.6.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 16.1.2.6.4.1-1.
Table 16.1.2.6.4.1-1: Supported test configurations for NR SA FR1 - E-UTRA Cell reselection to lower priority E-UTRA for UE fulfilling stationary relaxed measurement criterion for 2 Rx UE
	Configuration
	Description of serving cell
	Description of target cell

	16.1.2.1.6-1
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
	LTE 10 MHz bandwidth, TDD duplex mode

	16.1.2.1.6-2
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode
	LTE 10 MHz bandwidth, TDD duplex mode

	16.1.2.1.6-3
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode
	LTE 10 MHz bandwidth, TDD duplex mode

	16.1.2.1.6-4
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
	LTE 10 MHz bandwidth, FDD duplex mode

	16.1.2.1.6-5
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode
	LTE 10 MHz bandwidth, FDD duplex mode

	16.1.2.1.6-6
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode
	LTE 10 MHz bandwidth, FDD duplex mode

	16.1.2.1.6-7
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode
	LTE 10 MHz bandwidth, TDD duplex mode

	16.1.2.1.6-8
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode
	LTE 10 MHz bandwidth, FDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations.



Configure the test equipment and the DUT according to the parameters in Table 16.1.2.6.4.1-2.
Table 16.1.2.6.4.1-2: Initial conditions for NR SA FR1 - E-UTRA Cell reselection to lower priority E-UTRA for UE fulfilling stationary relaxed measurement criterion for 2 Rx UE
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 6.1.1.2.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.6.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.2
	

	Exceptions to connection diagram
	Without faders.
	



1.	The general test parameter settings are set up according to Table 16.1.2.6.4.1-3.
2.	Message contents are defined in clause 16.1.2.6.4.3.
3.	There are two cells in the test on two carriers. Cell 1 is the NR PCell and Cell 2 is the E-UTRA neighbour cell. Cell 1 is configured according to Annex C.1.1 and C.1.2, Cell 2 is configured according to TS 36.521-3 [26] Annex C.1.0 and C.1.1.
Table 16.1.2.6.4.1-3: General test parameters for NR SA FR1 - E-UTRA Cell reselection to lower priority E-UTRA for UE fulfilling stationary relaxed measurement criterion for 2 Rx UE
	Parameter
	Unit
	Test configuration
	Value
	Comment

	Initial condition
	Active cell
	
	1, 2, 3, 4, 5, 6, 7, 8
	Cell1
	The UE camps on cell 1 in the initial phase, it fulfils stationary criterion, and during T1 period the UE reselects to cell 2

	
	Neighbour cells
	
	1, 2, 3, 4, 5, 6, 7, 8
	Cell2
	

	T1 end condition
	Active cell
	
	1, 2, 3, 4, 5, 6, 7, 8
	Cell2
	The UE shall perform reselection to cell 2 during T1

	
	Neighbour cells
	
	1, 2, 3, 4, 5, 6, 7, 8
	Cell1
	

	T2 end condition
	Active cell
	
	1, 2, 3, 4, 5, 6, 7, 8
	Cell1
	The UE shall perform reselection to cell 1 with higher priority during T2 for iteration of the tests.

	
	Neighbour cells
	
	1, 2, 3, 4, 5, 6, 7, 8
	Cell2
	

	Access Barring Information
	-
	1, 2, 3, 4, 5, 6, 7, 8
	Not Sent
	No additional delays in random access procedure.

	DRX cycle length
	s
	1, 2, 3, 4, 5, 6, 7, 8
	0.64
	The value shall be used for all cells in the test.

	NR PRACH configuration index
	
	1, 2, 3, 4, 5, 6, 7, 8
	102
	The detailed configuration is specified in TS 38.211 clause 6.3.3.2

	E-UTRAN PRACH configuration index
	
	1, 2, 3, 7
	53
	As specified in table 5.7.1-2 in TS 36.211 [23]

	
	
	4, 5, 6, 8
	4
	

	T1
	s
	1, 2, 3, 4, 5, 6, 7, 8
	24
	T1 needs to be defined so that cell re-selection reaction time is taken into account.

	T2
	s
	1, 2, 3, 4, 5, 6, 7, 8
	24
	T2 needs to be defined so that cell re-selection reaction time is taken into account.



16.1.2.6.4.2	Test procedure
Same test procedure as in 16.1.2.5.4.2.
16.1.2.6.4.3	Message contents
Same message contents as in 16.1.2.5.4.3.
16.1.2.6.5	Test requirement
Table 16.1.2.6.5-1 defines the primary level settings including test tolerances for NR – E-UTRA cell re-selection test case in AWGN for UE fulfilling stationary relaxed measurement criterion for 2 Rx UE.
Table 16.1.2.6.5-1: NR cell specific test parameters for NR SA FR1 - E-UTRA Cell reselection to lower priority E-UTRA for UE fulfilling stationary relaxed measurement criterion for 2 Rx UE
	Parameter
	Unit
	Test configuration
	Cell 1

	
	
	
	T1
	T2

	TDD configuration
	
	1, 4, 7, 8
	N/A

	
	
	2, 5
	TDDConf.1.1

	
	
	3, 6
	TDDConf.2.1

	PDSCH RMC configuration
	
	1, 4, 7, 8
	SR.1.1 FDD

	
	
	2, 5
	SR.1.1 TDD

	
	
	3, 6
	SR.2.1 TDD

	RMSI CORESET RMC 
	
	1, 4, 7, 8
	CR.1.1 FDD

	configuration
	
	2, 5
	CR.1.1 TDD

	
	
	3, 6
	CR.2.1 TDD

	Dedicated CORESET RMC 
	
	1, 4, 7, 8
	CCR.1.1 FDD

	configuration
	
	2, 5
	CCR.1.1 TDD

	
	
	3, 6
	CCR.2.1 TDD

	SSB configuration
	
	1, 4, 7, 8
	SSB.1 FR1

	
	
	2, 5
	SSB.1 FR1

	
	
	3, 6
	SSB.1 RedCap FR1

	SMTC configuration
	
	1, 4, 7, 8
	SMTC.2

	
	
	2, 5
	SMTC.1

	
	
	3, 6
	SMTC.1

	OCNG Pattern
	
	1, 2, 3, 4, 5, 6, 7, 8
	OP.1 defined in A.3.2.1

	Initial DL BWP configuration
	
	1, 2, 3, 4, 5, 6, 7, 8
	DLBWP.0.1

	Initial UL BWP configuration
	
	1, 2, 3, 4, 5, 6, 7, 8
	ULBWP.0.1

	RLM-RS
	
	1, 2, 3, 4, 5, 6, 7, 8
	SSB

	Qrxlevmin
	dBm/SCS
	1, 2, 4, 5
	-140

	
	
	3, 6
	-137

	

	dBm/SCS
	1, 4, 7, 8
	-100

	
	
	2, 5
	-100

	
	
	3, 6
	-97

	

	dBm/15 kHz
	1, 2, 3, 4, 5, 6, 7, 8
	-100

	SS-RSRP
	dBm/SCS
	1, 4, 7, 8
	-103.6
	-84.4

	
	
	2, 5
	-103.6
	-84.4

	
	
	3, 6
	-100.6
	-81-4

	

	dB
	1, 4, 7, 8
	-3.6
	13.6

	
	
	2, 5
	
	

	
	
	3, 6
	
	

	

	dB
	1, 4, 7, 8
	-3.6
	13.6

	
	
	2, 5
	
	

	
	
	3, 6
	
	

	Io
	dBm/9.36 MHz
	1, 4, 7, 8
	-70.84
	-56.26

	
	dBm/9.36 MHz
	2, 5
	-70.84
	-56.26

	
	dBm/18.36 MHz
	3, 6
	-65.12
	-53.15

	TreselectionP
	S
	1, 2, 3, 4, 5, 6, 7, 8
	0

	Snonintrasearch
	dB
	1, 2, 3, 4, 5, 6, 7, 8
	50

	Threshx, highP
	dB
	1, 2, 3, 4, 5, 6, 7, 8
	48

	Threshserving, lowP
	dB
	1, 2, 3, 4, 5, 6, 7, 8
	44

	Threshx, lowP (Note 2)
	dB
	1, 2, 3, 4, 5, 6, 7, 8
	50

	SSearchDeltaP-Stationary
	dB
	1, 2, 3, 4, 5, 6, 7, 8
	3

	TSearchDeltaP-Stationary
	s
	1, 2, 3, 4, 5, 6, 7, 8
	5

	Propagation Condition
	
	1, 2, 3, 4, 5, 6, 7, 8
	AWGN

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	This refers to the value of  Threshx, low which is included in NR system information, and is a threshold for the E-UTRA target cell



Table 16.1.2.6.5-2: E-UTRA cell specific test parameters for NR SA FR1 - E-UTRA Cell reselection to lower priority E-UTRA for UE fulfilling stationary relaxed measurement criterion for 2 Rx UE
	Parameter
	Unit
	Cell 2

	
	
	T1
	T2

	E-UTRA RF Channel number
	
	1

	BWchannel
	MHz
	10

	OCNG Patterns defined in TS 36.133 [15] clause A.3.2
	
	OP.2 TDD for test configuration 1, 2, 3;
OP.2 FDD for test configuration 4, 5, 6

	PBCH_RA
	dB
	0

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	PCFICH_RB
	dB
	

	PHICH_RA
	dB
	

	PHICH_RB
	dB
	

	PDCCH_RA
	dB
	

	PDCCH_RB
	dB
	

	PDSCH_RA
	dB
	

	PDSCH_RB
	dB
	

	OCNG_RANote 1
	dB
	

	OCNG_RBNote 1
	dB
	

	Qrxlevmin
	dBm
	-140

	

	dBm/15 kHz
	-98

	RSRP
	dBm/15 KHz
	-82.4
	-84

	

	dB
	15.6
	14

	

	dB
	15.6
	14

	TreselectionEUTRAN
	S
	0

	Snonintrasearch
	dB
	Not sent

	Threshx, high (Note 2)
	dB
	48

	Threshserving, low
	dB
	44

	Threshx, low  
	dB
	50

	Propagation Condition
	
	AWGN

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	This refers to the value of  Threshx, high  which is included in E-UTRA system information, and is a threshold for the NR target cell



The cell reselection delay to a lower priority E-UTRAN cell with UE fulfilling stationary relaxed measurement criterion is defined as the time from the beginning of time period T1, to the moment when the UE camps on cell 2, and starts to send preambles on the PRACH for sending the RRCConnectionRequest message to perform a Tracking Area Update procedure on cell 2.
The cell re-selection delay to a lower priority cell shall be less than 32 s.
The rate of correct events observed during repeated tests shall be at least 90% with the confidence level of 95%.
16.2	RRC_INACTIVE state mobility for RedCap
16.2.1	Configured Grant based Small Data Transmissions for RedCap
16.2.1.0	Minimum conformance requirements
16.2.1.0.1	Minimum conformance requirements for TA validation using CG-SDT
The requirements in this clause are applicable when the UE is configured with timing alignment (TA) validation using cg-SDT-RSRP-ChangeThreshold for transmitting in uplink using CG-SDT as specified in TS 38.331 [13].
The requirements in this clause are applicable for the UE performing small data tranmissions using configured resources as TS 38.331 [13].
The UE is allowed to transmit using the configured uplink resources provided that the UE is synchronized towards (i.e. using the timing derived using the latest available  value as specified in subclause 7.1.2) the serving cell prior to transmission. If the UE is not able to obtain the synchronization towards the serving cell then the UE shall drop the small data transmission. The UE determines the small data transmission occasion according to the received CG-SDT configuration as specified in TS 38.331 [13].
When cg-SDT-RSRP-ChangeThreshold [13] is configured for TA validation based on the RSRP change criterion according to clause 5.8.2 in [12], the UE is allowed to transmit using CG-SDT using the timing derived using the latest available  value as specified in TS 38.133 [6] subclause 7.1 provided that
-	the first RSRP (RSRP1) measurement and the second RSRP (RSRP2) measurements used in the TA validation are valid measurements and,
-	timing alignment validation for transmission using CG-SDT is valid according to the validation criteria in clause 5.8.2 in [12].
RSRP1 and RSRP2 are considered valid provided that the conditions in Table 16.2.1.0.1-1 are met for FR1.
Table 16.2.1.0.1-1 Valid measurement for FR1
	Measurement
	FR1

	RSRP1
	(T1 – min(640ms, M1*TDRX)) ≤ T1’ ≤ (T1 + min(640ms, M1*TDRX))

	RSRP2
	(T2 – min(640ms, M1*TDRX)) ≤ T2’ ≤ T2



If at least one of RSRP1 and RSRP2 is considered to be invalid based on the above conditions, then the UE shall not validate the CG-SDT using RSRP1 and RSRP2 and shall not transmit using CG-SDT. Additionally, for the initial CG-SDT transmission, the UE shall not transmit in an CG-SDT occasion that occurs more than 640 ms after T2.
Where:
-	T1 is the time when
-	RRCRelease with CG-SDT configuration (TS 38.331 [2]) is received, or
-	the latest TA is received if TA is received while in RRC_INACITVE state.
-	T1’ is the time when the UE has completed RSRP1.
-	T2 is the time when the UE performs TA validation as defined in TS 38.321 [12] clause 5.27.2 for transmission using CG-SDT.
-	T2’ is the time when the UE has completed RSRP2.
-	TDRX is the DRX cycle length in ms. 
-	M1 the scaling factor as defined in TS 38.133 [6] clause 4.2.2.2.
When the UE performs intra-frequency measurements in a TDD band, the following restrictions apply due to SS-RSRP measurement 
-	The UE is not expected to transmit PUCCH/PUSCH/SRS on SSB symbols to be measured, and on 1 data symbol before each consecutive SSB symbols to be measured and 1 data symbol after each consecutive SSB symbols to be measured within SMTC window duration. 
When the UE performs intra-frequency measurements in a TDD band, the following restrictions apply due to SS-RSRQ measurement 
-	The UE is not expected to transmit PUCCH/PUSCH/SRS on SSB symbols to be measured, RSSI measurement symbols, and on 1 data symbol before each consecutive SSB to be measured/RSSI symbols and 1 data symbol after each consecutive SSB to be measured/RSSI symbols within SMTC window duration.
For UE which do not support simultaneousRxDataSSB-DiffNumerology [11] the following restrictions apply due to SS-RSRP/RSRQ measurement
-	If deriveSSB_IndexFromCell is enabled the UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH on SSB symbols to be measured, and on 1 data symbol before each consecutive SSB symbols to be measured and 1 data symbol after each consecutive SSB symbols to be measured within SMTC window duration. 
-	If deriveSSB_IndexFromCell is not enabled the UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH on all symbols within SMTC window duration. 
For UEs which do not support simultaneousRxDataSSB-DiffNumerology [11] the following restrictions apply due to measurement of serving cell.
-	The UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/ on SSB symbols of the serving cell.
The UE is not required to meet the following measurement requirements during subsequent SDT transmissions:
-	Measurements of inter-frequency NR cells in TS 38.133 [6] clause 5.1.2.4 
-	Measurements of inter-RAT E-UTRAN cells in TS 38.133 [6] clause 5.1.2.5
-	Idle Mode CA/DC Measurements in TS 38.133 [6] clause 5.4
The UE is allowed to delay the reception of PRS resources on the positioning frequency layer until the SDT session is completed if the measurement using PRS resource overlaps with the SDT resources.
The normative reference for this requirement is TS 38.133 [6] clauses 5.2B.
16.2.1.1	NR SA FR1 CG-SDT for 1Rx UE
Editor’s Note: This test case is incomplete in following aspects:
-	Test parameters are still in brackets;
-	Test procedure needs further updates;
-	TT analysis is still missing.
16.2.1.1.1	Test purpose
To verify that the UE properly perform TA validation for CG-SDT transmission as specified in TS 38.133 [6] clause 5.2B.2.1.
16.2.1.1.2	Test applicability
This test applies to all types of NR RedCap UE with 1Rx from Release 17 onwards and supporting CG-SDT. 
16.2.1.1.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.2.1.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.16.2.1.1.
16.2.1.1.4	Test description
Same as the test description given in clause 6.2.1.4.
16.2.1.1.4.1	Initial conditions
Same as the initial conditions given in clause 6.2.1.4.1 with following exceptions:
-	Table 6.2.1.4.1-1 is replaced by Table 16.2.1.1.4.1-1;
-	Table 6.2.1.4.1-2 is replaced by Table 16.2.1.1.4.1-2;
-	Table 6.2.1.4.1-3 is replaced by Table 16.2.1.1.4.1-3;
Table 16.2.1.1.4.1-1: Supported test configurations
	Config
	Description

	16.2.1.1-1
	SSB SCS 15 kHz, data SCS 15 kHz, BW 10 MHz, NR FDD

	16.2.1.1-2
	SSB SCS 15 kHz, data SCS 15 kHz, BW 10 MHz, NR TDD

	16.2.1.1-3
	SSB SCS 30 kHz, data SCS 30 kHz, BW 20 MHz, NR TDD

	16.2.1.1-4
	SSB SCS 15 kHz, data SCS 15 kHz, BW 10 MHz, NR HD-FDD

	Note:	The UE is only required to be tested in one of the supported test configurations



Table 16.2.1.1.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.2.1.1.4.1-1.

	Propagation conditions
	AWGN
	As specified in clause C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	N/A
	



Table 16.2.1.1.4.1-3: General test parameters
	Parameter
	Unit
	Value
	Comment

	Duplex mode
	Config 1
	
	FDD
	

	
	Config 2,3
	
	TDD
	

	
	Config 4
	
	HD-FDD
	

	TDD Configuration
	Config 1,4
	
	N/A
	

	
	Config 2
	
	TDDConf.1.1
	

	
	Config 3
	
	TDDConf.2.1
	

	BWchannel
	Config 1,2,4
	MHz
	10: NRB,c = 52
	

	
	Config 3
	
	20: NRB,c = 51
	

	PDSCH Reference measurement channel
	Config 1,4
	
	SR.1.1 FDD
	

	
	Config 2
	
	SR.1.1 TDD
	

	
	Config 3
	
	SR.2.1 TDD
	

	RMSI CORESET Reference Channel
	Config 1,4
	
	CR.1.1 FDD
	

	
	Config 2
	
	CR.1.1 TDD
	

	
	Config 3
	
	CR.2.1 TDD
	

	Dedicated CORESET Reference Channel
	Config 1,4
	
	CCR.1.3 FDD
	

	
	Config 2
	
	CCR.1.3 TDD
	

	
	Config 3
	
	CCR.2.2 TDD
	

	SSB configuration
	Config 1,2,4
	
	SSB.13 FR1
	

	
	Config 3
	
	SSB. 1 RedCap FR1
	

	OCNG Patterns
	
	OP.1
	

	Initial BWP Configuration
	
	DLBWP.0.1
ULBWP.0.1
	

	Dedicated BWP configuration
	
	DLBWP.1.1
ULBWP.1.1
	

	SMTC configuration
	
	SMTC.1
	

	DRX configuration
	
	DRX.7
	

	T_delay_modeB
	s
	[4]
	

	T1
	s
	0.4
	

	T2
	s
	1.28
	2 x W1 

	T3
	s
	2.72
	T_timer_modeB - W1 -W2 

	T4
	s
	[1.5]2.24
	W2+W3w1+w2+w3+100 

	T5
	s
	[1.68]4.22
	T1+T2T3+W2+W3 

	T6
	s
	[4.22]
	T3+W2+W3

	cg-SDT-RSRP-ChangeThreshold
	dB
	8
	

	cg-SDT-RSRP-ThresholdSSB
	dBm
	-110
	

	cg-SDT-TimeAlignmentTime
	
	Infinity
	

	CG-SDT resource period
	ms
	320
	

	EPRE ratio of PSS to SSS
	
	
	

	EPRE ratio of PBCH DMRS to SSS
	
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	0
	

	EPRE ratio of PDSCH DMRS to SSS
	
	
	

	EPRE ratio of PDSCH to PDSCH DMRS
	
	
	

	EPRE ratio of OCNG DMRS to SSS
	
	
	

	EPRE ratio of OCNG to OCNG DMRS 
	
	
	

	Propagation condition
	
	AWGN
	


16.2.1.1.4.2	Test procedure
Same as the test procedure given in clause 6.2.1.4.2.
16.2.1.1.4.3	Message contents
Same as the message contents given in 6.2.1.4.3 with following exceptions:
-	Table 6.2.1.4.3-2 is replaced by Table 16.2.1.1.4.3-1.
Table 16.2.1.1.4.3-1: SDT-MAC-PHY-CG-Config-r17
	Derivation Path: TS 38.508-1 [6], Table 4.6.1-16

	Information Element
	Value/remark
	Comment
	Condition

	SDT-MAC-PHY-CG-Config-r17::= SEQUENCE {
	
	
	

	  cg-SDT-ConfigLCH-RestrictionToAddModList-r17 SEQUENCE (SIZE(1..maxLC-ID)) OF CG-SDT-Config-LCH-restriction-r17 {
	1 entry
	
	

	    logicalChannelIdentity-r17
	LogicalChannelIdentity with condition DRB1
	
	

	    configuredGrantType1Allowed-r17
	true
	
	

	    allowedCG-List-r17
	Not present
	
	

	  }
	
	
	

	  cg-SDT-ConfigInitialBWP-NUL-r17 CHOICE {
	
	
	

	    setup
	BWP-UplinkDedicatedSDT-r17
	
	

	  }
	
	
	

	  cg-SDT-ConfigInitialBWP-SUL-r17
	Not present
	
	

	  cg-SDT-ConfigInitialBWP-DL-r17
	
	
	

	    setup
	BWP-DownlinkDedicatedSDT-r17
	
	

	  }
	
	
	

	  cg-SDT-TimeAlignmentTimer-r17
	infinity
	
	

	  cg-SDT-RSRP-ThresholdSSB-r17
	46
	-110dBm
	

	  cg-SDT-TA-ValiditationConfig-r17 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      cg-SDT-RSRP-ChangeThreshold-r17
	dB8
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



16.2.1.1.5	Test requirements
Same as the test requirements given in clause 6.2.1.5 with following exceptions:
-	Table 6.2.1.5-1 is replaced by Table 16.2.1.1.5-1.
Table 16.2.1.1.5-1: Cell-specific test parameters (NR Cell 1)
	Parameter
	Config
	Unit
	SSB#0

	
	
	
	T1
	T2
	T3
	T4
	T5
	T6

	
Note1
	1,2,3,4
	dBm/15kHz
	-98+TT

	
Note1
	1,2,4
	dBm/SSB SCS
	-98+TT

	
	3
	
	-95+TT

	

	dB
	0+TT
	[10.35] +TT
	0+TT
	[15.25] +TT
	[15.25] +TT
	6+TT

	SS RSRP Note2
	1,2,4
	dBm/SSB SCS
	-98+TT
	[-87.65] +TT
	-98+TT
	[-82.75] +TT
	[-82.75] +TT
	-92+TT

	
	3
	
	-95+TT
	[-84.65] +TT
	-95+TT
	[-79.75] +TT
	[-79.75] +TT
	-89+TT

	Io Note2
	1,2,4
	dBm/ 9.36 MHz
	-67.04+TT
	[-59.31] +TT
	-67.04+TT
	[-54.67] +TT
	[-54.67] +TT
	-63.07+TT

	
	3
	dBm/ 18.36 MHz
	-67.12+TT
	[-59.40] +TT
	-67.12+TT
	[-54.75] +TT
	[-54.75] +TT
	-63.15+TT

	

	dB
	-0.55+TT
	0+TT
	[10.35] +TT
	0+TT
	[15.25] +TT
	[15.25] +TT

	
Note 1:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 2:	SS-RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



	Parameter
	Config
	Unit
	SSB#0

	
	
	
	T1
	T2
	T3
	T4
	T5

	[image: ]Note1
	dBm/15kHz
	-98

	[image: ]Note1
	1,2,4
	dBm/SSB SCS
	-98

	
	3
	
	-95

	[image: ]
	dB
	0
	0
	0
	0
	0

	SS RSRP Note2
	1,2,4
	dBm/SSB SCS
	-98
	-98
	-98
	-98
	-98

	
	3
	
	-95
	-95
	-95
	-95
	-95

	Io Note2
	1,2,4
	dBm/ 9.36 MHz
	-67.04
	-67.04
	-67.04
	-67.04
	-67.04

	
	3
	dBm/ 18.36 MHz
	-67.12
	-67.12
	-67.12
	-67.12
	-67.12

	[image: ]
	dB
	0
	0
	0
	0
	0

	
Note 1:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 2:	SS-RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



16.2.1.2	NR SA FR1 CG-SDT for 2Rx UE
Editor’s Note: This test case is incomplete in following aspects:
-	Test parameters are still in brackets;
-	Test procedure needs further updates;
-	TT analysis is still missing.
16.2.1.2.1	Test purpose
To verify that the UE properly perform TA validation for CG-SDT transmission as specified in TS 38.133 [6] clause 5.2B.2.1.
16.2.1.2.2	Test applicability
This test applies to all types of NR RedCap UE with 2Rx from Release 17 onwards and supporting CG-SDT. 
16.2.1.2.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.2.1.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.16.2.1.2.
16.2.1.2.4	Test description
Same as the test description given in clause 6.2.1.4.
16.2.1.2.4.1	Initial conditions
Same as the initial conditions given in clause 6.2.1.4.1 with following exceptions:
-	Table 6.2.1.4.1-1 is replaced by Table 16.2.1.2.4.1-1;
-	Table 6.2.1.4.1-2 is replaced by Table 16.2.1.2.4.1-2;
-	Table 6.2.1.4.1-3 is replaced by Table 16.2.1.2.4.1-3;
Table 16.2.1.2.4.1-1: Supported test configurations
	Config
	Description

	16.2.1.2-1
	SSB SCS 15 kHz, data SCS 15 kHz, BW 10 MHz, NR FDD

	16.2.1.2-2
	SSB SCS 15 kHz, data SCS 15 kHz, BW 10 MHz, NR TDD

	16.2.1.2-3
	SSB SCS 30 kHz, data SCS 30 kHz, BW 20 MHz, NR TDD

	16.2.1.2-4
	SSB SCS 15 kHz, data SCS 15 kHz, BW 10 MHz, NR HD-FDD

	Note:	The UE is only required to be tested in one of the supported test configurations



Table 16.2.1.2.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.2.1.2.4.1-1.

	Propagation conditions
	AWGN
	As specified in clause C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.2
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	N/A
	



Table 16.2.1.2.4.1-3: General test parameters
	Parameter
	Unit
	Value
	Comment

	Duplex mode
	Config 1
	
	FDD
	

	
	Config 2,3
	
	TDD
	

	
	Config 4
	
	HD-FDD
	

	TDD Configuration
	Config 1,4
	
	N/A
	

	
	Config 2
	
	TDDConf.1.1
	

	
	Config 3
	
	TDDConf.2.1
	

	BWchannel
	Config 1,2,4
	MHz
	10: NRB,c = 52
	

	
	Config 3
	
	20: NRB,c = 51
	

	PDSCH Reference measurement channel
	Config 1,4
	
	SR.1.1 FDD
	

	
	Config 2
	
	SR.1.1 TDD
	

	
	Config 3
	
	SR.2.1 TDD
	

	RMSI CORESET Reference Channel
	Config 1,4
	
	CR.1.1 FDD
	

	
	Config 2
	
	CR.1.1 TDD
	

	
	Config 3
	
	CR.2.1 TDD
	

	Dedicated CORESET Reference Channel
	Config 1,4
	
	CCR.1.3 FDD
	

	
	Config 2
	
	CCR.1.3 TDD
	

	
	Config 3
	
	CCR.2.2 TDD
	

	SSB configuration
	Config 1,2,4
	
	SSB.13 FR1
	

	
	Config 3
	
	SSB. 1 RedCap FR1
	

	OCNG Patterns
	
	OP.1
	

	Initial BWP Configuration
	
	DLBWP.0.1
ULBWP.0.1
	

	Dedicated BWP configuration
	
	DLBWP.1.1
ULBWP.1.1
	

	SMTC configuration
	
	SMTC.1
	

	DRX configuration
	
	DRX.7
	

	T_delay_modeB
	s
	[4]
	

	T1
	s
	0.4
	

	T2
	s
	1.28
	2 x W1 

	T3
	s
	2.72
	T_timer_modeB - W1 -W2 

	T4
	s
	[1.5]2.24
	W2+W3w1+w2+w3+100 

	T5
	s
	[1.68]4.22
	T1+T2T3+W2+W3 

	T6
	s
	[4.22]
	T3+W2+W3

	cg-SDT-RSRP-ChangeThreshold
	dB
	8
	

	cg-SDT-RSRP-ThresholdSSB
	dBm
	-110
	

	cg-SDT-TimeAlignmentTime
	
	Infinity
	

	CG-SDT resource period
	ms
	320
	

	EPRE ratio of PSS to SSS
	
	
	

	EPRE ratio of PBCH DMRS to SSS
	
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	0
	

	EPRE ratio of PDSCH DMRS to SSS
	
	
	

	EPRE ratio of PDSCH to PDSCH DMRS
	
	
	

	EPRE ratio of OCNG DMRS to SSS
	
	
	

	EPRE ratio of OCNG to OCNG DMRS 
	
	
	

	Propagation condition
	
	AWGN
	



16.2.1.2.4.2	Test procedure
Same as the test procedure given in clause 6.2.1.4.2.
16.2.1.2.4.3	Message contents
Same as the message contents given in 6.2.1.4.3 with following exceptions:
-	Table 6.2.1.4.3-2 is replaced by Table 16.2.1.2.4.3-1.
Table 16.2.1.2.4.3-1: SDT-MAC-PHY-CG-Config-r17
	Derivation Path: TS 38.508-1 [6], Table 4.6.1-16

	Information Element
	Value/remark
	Comment
	Condition

	SDT-MAC-PHY-CG-Config-r17::= SEQUENCE {
	
	
	

	  cg-SDT-ConfigLCH-RestrictionToAddModList-r17 SEQUENCE (SIZE(1..maxLC-ID)) OF CG-SDT-Config-LCH-restriction-r17 {
	1 entry
	
	

	    logicalChannelIdentity-r17
	LogicalChannelIdentity with condition DRB1
	
	

	    configuredGrantType1Allowed-r17
	true
	
	

	    allowedCG-List-r17
	Not present
	
	

	  }
	
	
	

	  cg-SDT-ConfigInitialBWP-NUL-r17 CHOICE {
	
	
	

	    setup
	BWP-UplinkDedicatedSDT-r17
	
	

	  }
	
	
	

	  cg-SDT-ConfigInitialBWP-SUL-r17
	Not present
	
	

	  cg-SDT-ConfigInitialBWP-DL-r17
	
	
	

	    setup
	BWP-DownlinkDedicatedSDT-r17
	
	

	  }
	
	
	

	  cg-SDT-TimeAlignmentTimer-r17
	infinity
	
	

	  cg-SDT-RSRP-ThresholdSSB-r17
	46
	-110dBm
	

	  cg-SDT-TA-ValiditationConfig-r17 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      cg-SDT-RSRP-ChangeThreshold-r17
	dB8
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



16.2.1.2.5	Test requirements
Same as the test requirements given in clause 6.2.1.5 with following exceptions:
-	Table 6.2.1.5-1 is replaced by Table 16.2.1.2.5-1.
Table 16.2.1.2.5-1: Cell-specific test parameters (NR Cell 1)
	Parameter
	Config
	Unit
	SSB#0

	
	
	
	T1
	T2
	T3
	T4
	T5
	T6

	
Note1
	1,2,3,4
	dBm/15kHz
	-98+TT

	
Note1
	1,2,4
	dBm/SSB SCS
	-98+TT

	
	3
	
	-95+TT

	

	dB
	0+TT
	[10.35] +TT
	0+TT
	[15.25] +TT
	[15.25] +TT
	6+TT

	SS RSRP Note2
	1,2,4
	dBm/SSB SCS
	-98+TT
	[-87.65] +TT
	-98+TT
	[-82.75] +TT
	[-82.75] +TT
	-92+TT

	
	3
	
	-95+TT
	[-84.65] +TT
	-95+TT
	[-79.75] +TT 
	[-79.75] +TT
	-89+TT

	Io Note2
	1,2,4
	dBm/ 9.36 MHz
	-67.04+TT
	[-59.31] +TT
	-67.04+TT
	[-54.67] +TT
	[-54.67] +TT
	-63.07+TT

	
	3
	dBm/ 18.36 MHz
	-67.12+TT
	[-59.40] +TT
	-67.12+TT
	[-54.75] +TT
	[-54.75] +TT
	-63.15+TT

	

	dB
	0+TT
	[10.35] +TT
	0+TT
	[15.25] +TT
	[15.25] +TT
	6+TT

	
Note 1:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 2:	SS-RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



	Parameter
	Config
	Unit
	SSB#0

	
	
	
	T1
	T2
	T3
	T4
	T5

	[image: ]Note1
	dBm/15kHz
	-98

	[image: ]Note1
	1,2,4
	dBm/SSB SCS
	-98

	
	3
	
	-95

	[image: ]
	dB
	0
	0
	0
	0
	0

	SS RSRP Note2
	1,2,4
	dBm/SSB SCS
	-98
	-98
	-98
	-98
	-98

	
	3
	
	-95
	-95
	-95
	-95
	-95

	Io Note2
	1,2,4
	dBm/ 9.36 MHz
	-67.04
	-67.04
	-67.04
	-67.04
	-67.04

	
	3
	dBm/ 18.36 MHz
	-67.12
	-67.12
	-67.12
	-67.12
	-67.12

	[image: ]
	dB
	0
	0
	0
	0
	0

	
Note 1:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 2: 	SS-RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



16.3	RRC_CONNECTED state mobility for RedCap
16.3.1	Handover
16.3.1.0	Minimum conformance requirements
16.3.1.0.1	Minimum conformance requirements for NR – E-UTRAN handover
[bookmark: _Hlk104416438]The requirements in clause 6.3.1.0.1 shall apply when RedCap UE is capable of 2 Rx.
When UE is only required to support 1 Rx antenna, the requirements for category 1bis UE defined in 36.133 [23] clause 5.1.2 shall apply.
The normative reference for this requirement is TS 38.133 [6] clause 6.1D.2.1.
16.3.1.0.2	Minimum conformance requirements for NR FR1 – NR FR1 handover
The purpose of NR handover is to change the NR PCell to another NR cell for RedCap UE. The requirements in this clause are applicable to SA NR.
The requirements in this clause apply for the following handover scenarios:
-	Handover to a target cell’s initial BWP associated with CD-SSB;
-	Handover to a target cell’s specific Redcap BWP associated with NCD-SSB besides to the initial BWP associated with CD-SSB (i.e. UE directly sync to the NCD-SSB and perform RACH on that BWP).
The requirements in clause 6.3.1.0.2 shall apply when RedCap UE is capable of 2 Rx.
When UE is only required to support 1 Rx antenna, the requirements defined in clause 6.1.1.2 shall apply except that:
-	Tsearch is the time required to search the target cell when the target cell is not already known when the handover command is received by the UE. If the target cell is known, then Tsearch = 0 ms. If the target cell is an unknown intra-frequency cell and the target cell Es/Iot≥-2 dB, then Tsearch = 2*Trs ms. If the target cell is an unknown inter-frequency cell and the target cell Es/Iot≥-2 dB, then Tsearch = 5* Trs ms. Regardless of whether DRX is in use by the UE, Tsearch shall still be based on non-DRX target cell search times.
-	Trs is the SMTC periodicity of the target NR cell if the UE has been provided with an SMTC configuration for the target cell in the handover command, otherwise, Trs is the SMTC configured in the measObjectNR having the same SSB frequency and subcarrier spacing as NCD-SSB indicated by nonCellDefiningSSB-r17 if the first active DL BWP included in handover command is configured with nonCellDefiningSSB-r17, otherwise, as CD-SSB indicated by absoluteFrequencySSB in frequencyInfoDL in handover command.
-	If the measObjectNRs having the same SSB frequency and subcarrier spacing configured by MN and SN have different SMTC, Trs is the periodicity of one of the SMTC which is up to UE implementation. If the UE is not provided SMTC configuration or measurement object on this frequency, the requirement in this clause is applied with Trs=5ms assuming the SSB transmission periodicity is 5ms. There is no requirement if the SSB transmission periodicity is not 5ms. If the UE has been provided with higher layer in TS 38.331 [2] signalling of smtc2 prior to the handover command, Trs follows smtc1 or smtc2 according to the physical cell ID of the target cell.
For RedCap UE with HD-FDD, the handover requirements are met provided that 
-	SSB is available at the UE once every SMTC period during Tsearch
-	One SSB is available during T∆
-	One SSB is available during TIU.
The normative reference for this requirement is TS 38.133 [6] clause 6.1D.1.2.
16.3.1.1	NR SA FR1 Intra-frequency handover from FR1 to FR1 with known target cell for 1 Rx UE
16.3.1.1.1	Test purpose
To verify the requirement for the NR FR1-NR FR1 intra frequency handover requirements for 1 Rx RedCap UE specified in 38.133 [6] clause 6.1D.1.2.
16.3.1.1.2	Test applicability
This test applies to all types of NR RedCap UE with 1 Rx from Release 17 onwards.
16.3.1.1.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.3.1.0.2.
The normative reference for this requirement is TS 38.133 [6] clause A.16.3.1.1.
16.3.1.1.4	Test description
16.3.1.1.4.1	Initial conditions
Same as the initial conditions given in sub-clause 6.3.1.1.4.1 with the following exceptions:
-	Table 6.3.1.1.4.1-1 is replaced by Table 16.3.1.1.4.1-1.
-	Table 6.3.1.1.4.1-2 is replaced by Table 16.3.1.1.4.1-2.
-	Table 6.3.1.1.4.1-3 is replaced by Table 16.3.1.1.4.1-3.
Table 16.3.1.1.4.1-1: Supported test configurations
	Configuration
	Description

	16.3.1.1-1
	Source cell:NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
Target cell: NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.3.1.1-2
	Source cell:NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode
Target cell: NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.3.1.1-3
	Source cell:NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode
Target cell: NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.3.1.1-4
	Source cell:NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode
Target cell: NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations



Table 16.3.1.1.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.3.1.1.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	N/A
	



Table 16.3.1.1.4.1-3: General test parameters
	Parameter
	Unit
	Value
	Comment

	Initial conditions
	Active cell
	
	Cell 1
	

	
	Neighbouring cell
	
	Cell 2
	

	Final condition
	Active cell
	
	Cell 2
	

	A3-Offset
	dB
	-1.5
	A3 offset is updated via TT analysis

	Hysteresis
	dB
	0
	

	Time To Trigger
	s
	0
	

	Filter coefficient
	
	0
	L3 filtering is not used

	Access Barring Information
	-
	Not Sent
	No additional delays in random access procedure.

	Time offset between cells
	
	3 s
	Synchronous cells

	T1
	s
	5
	

	T2
	s
	5
	

	T3
	s
	1
	



16.3.1.1.4.2	Test procedure
Same as the test procedure given in sub-clause 6.3.1.1.4.2.
16.3.1.1.4.3	Message contents
Same as the message contents specified in sub-clause 6.3.1.1.4.3 with following exceptions:
-	Table H.3.1-4 is used with A3-offset = -1.5 dB.
16.3.1.1.5	Test requirement
Same as the test requirements given in sub-clause 6.3.1.1.5 with following exceptions:
-	Table 6.3.1.1.5-1 is replaced by Table 16.3.1.1.5-1.
-	Tinterrupt in test requirements is specified in 38.133 [6] clause 6.1D.2.2.
Table 16.3.1.1.5-1: Cell specific test parameters
	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	NR RF Channel Number
	
	1
	1

	Duplex mode
	Config 1
	
	FDD

	
	Config 2,3
	
	TDD

	
	Config 4
	
	HD-FDD

	TDD configuration
	Config 1,4
	
	Not Applicable

	
	Config 2
	
	TDDConf.1.1

	
	Config 3
	
	TDDConf.2.1

	BWchannel
	Config 1,2,4
	MHz
	10: NRB,c = 52

	
	Config 3
	
	20: NRB,c = 51

	BWP BW
	Config 1,2,4
	MHz
	10: NRB,c = 52

	
	Config 3
	
	20: NRB,c = 51

	DRX Cycle
	
	ms
	Not Applicable

	PDSCH Reference
measurement channel
	Config 1,4
	
	SR.1.1 FDD

	
	Config 2
	
	SR.1.1 TDD

	
	Config 3
	
	SR.2.1 TDD

	CORESET Reference Channel
	Config 1,4
	
	CR.1.1 FDD

	
	Config 2
	
	CR.1.1 TDD

	
	Config 3
	
	CR.2.1 TDD

	TRS configuration
	Config 1,4
	
	TRS.1.1 FDD

	
	Config 2
	
	TRS.1.1 TDD

	
	Config 3
	
	TRS.1.2 TDD

	OCNG Patterns
	
	OP.1

	SMTC Configuration
	
	SMTC.1

	SSB Configuration
	Config 1,2,4
	
	SSB.1 FR1
	SSB.1 FR1

	
	Config 3
	
	SSB.1 RedCap FR1
	SSB.1 RedCap FR1

	PDSCH/PDCCH subcarrier spacing
	Config 1,2,4
	kHz
	15 kHz

	
	Config 3
	
	30 kHz

	PUCCH/PUSCH subcarrier spacing
	Config 1,2,4
	kHz
	15 kHz

	
	Config 3
	
	30 kHz

	PRACH configuration
	
	PRACH.1 FR1

	Initial DL BWP
	
	DLBWP.0.1

	Dedicated DL BWP
	
	DLBWP.1.1

	Initial UL BWP
	
	ULBWP.0.1

	Dedicated UL BWP
	
	ULBWP.1.1

	EPRE ratio of PSS to SSS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	

	EPRE ratio of OCNG DMRS to SSS Note 1
	
	

	EPRE ratio of OCNG to OCNG DMRS Note 1
	
	

	
Note2
	dBm/15kHz
	-98

	
Note2
	Config 1,2,4
	dBm/SCS
	-98

	
	Config 3
	
	-95

	

	dB
	8
	-2.55
	-2.55
	-∞
	1.51
	1.51

	

	dB
	8
	8
	8
	-∞
	10.15
	10.15

	SSB_RP
	Config 1,2,4
	dBm/SCS
	-90
	-90
	-90
	-∞
	-87.85
	-87.85

	
	Config 3
	dBm/SCS
	-87
	-87
	-87
	-∞
	-84.85
	-84.85

	IoNote3
	Config 1,2,4
	dBm/
9.36MHz
	-61.41
	-57.58
	-57.58
	-61.41
	-57.58
	-57.58

	
	Config 3
	dBm/
18.36MHz
	-58.49
	-54.65
	-54.65
	-58.49
	-54.65
	-54.65

	Propagation condition
	-
	AWGN
	AWGN

	Antenna Configuration
	
	1x1

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



16.3.1.2	NR SA FR1 Intra-frequency handover from FR1 to FR1 with known target cell for 2 Rx UE
16.3.1.2.1	Test purpose
To verify the requirement for the NR FR1-NR FR1 intra frequency handover requirements for 2 Rx RedCap UE as specified in 38.133 [6] clause 6.1D.1.2
16.3.1.2.2	Test applicability
This test applies to all types of NR RedCap UE with 2 Rx from Release 17 onwards.
16.3.1.2.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.3.1.0.2.
The normative reference for this requirement is TS 38.133 [6] clause A.16.3.1.2.
16.3.1.2.4	Test description
16.3.1.2.4.1	Initial conditions
Same as the initial conditions given in sub-clause 6.3.1.1.4.1 with the following exceptions:
-	Table 6.3.1.1.4.1-1 is replaced by Table 16.3.1.2.4.1-1.
-	Table 6.3.1.1.4.1-2 is replaced by Table 16.3.1.2.4.1-2.
-	Table 6.3.1.1.4.1-3 is replaced by Table 16.3.1.2.4.1-3
Table 16.3.1.2.4.1-1: Supported test configurations
	Configuration
	Description

	16.3.1.2-1
	Source cell:NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
Target cell: NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.3.1.2-2
	Source cell:NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode
Target cell: NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.3.1.2-3
	Source cell:NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode
Target cell: NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.3.1.2-4
	Source cell:NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode
Target cell: NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations



Table 16.3.1.2.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.3.1.2.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.2
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	N/A
	



Table 16.3.1.2.4.1-3: General test parameters
	Parameter
	Unit
	Value
	Comment

	Initial conditions
	Active cell
	
	Cell 1
	

	
	Neighbouring cell
	
	Cell 2
	

	Final condition
	Active cell
	
	Cell 2
	

	A3-Offset
	dB
	-1
	

	Hysteresis
	dB
	0
	

	TimeToTrigger
	s
	0
	

	Filter coefficient
	
	0
	L3 filtering is not used

	Access Barring Information
	-
	Not Sent
	No additional delays in random access procedure.

	Time offset between cells
	
	3 s
	Synchronous cells

	T1
	s
	5
	

	T2
	s
	5
	

	T3
	s
	1
	



16.3.1.2.4.2	Test procedure
Same as the test procedure given in sub-clause 6.3.1.1.4.2.
16.3.1.2.4.3	Message contents
Same as the message contents specified in 6.3.1.1.4.3 with following exceptions:
-	Table 7.3.1-3 in TS 38.508-1 [14] is used with condition SMTC.1.
16.3.1.2.5	Test requirement
Table 16.3.1.2.5-1 defines the primary level settings including test tolerances for all tests.
Table 16.3.1.2.5-1: Cell specific test parameters
	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	NR RF Channel Number
	
	1
	1

	Duplex mode
	Config 1
	
	FDD

	
	Config 2,3
	
	TDD

	
	Config 4
	
	HD-FDD

	TDD configuration
	Config 1,4
	
	Not Applicable

	
	Config 2
	
	TDDConf.1.1

	
	Config 3
	
	TDDConf.2.1

	BWchannel
	Config 1,2,4
	MHz
	10: NRB,c = 52

	
	Config 3
	
	20: NRB,c = 51

	BWP BW
	Config 1,2,4
	MHz
	10: NRB,c = 52

	
	Config 3
	
	20: NRB,c = 51

	DRX Cycle
	
	ms
	Not Applicable

	PDSCH Reference
	Config 1,4
	
	SR.1.1 FDD

	measurement channel
	Config 2
	
	SR.1.1 TDD

	
	Config 3
	
	SR.2.1 TDD

	CORESET Reference 
	Config 1,4
	
	CR.1.1 FDD

	Channel
	Config 2
	
	CR.1.1 TDD

	
	Config 3
	
	CR.2.1 TDD

	TRS configuration
	Config 1,4
	
	TRS.1.1 FDD

	
	Config 2
	
	TRS.1.1 TDD

	
	Config 3
	
	TRS.1.2 TDD

	OCNG Patterns
	
	
	OP.1

	SMTC Configuration
	
	
	SMTC.1

	SSB Configuration
	Config 1,2,4
	
	SSB.1 FR1
	SSB.1 FR1

	
	Config 3
	
	SSB.1 RedCap FR1
	SSB.1 RedCap FR1

	PDSCH/PDCCH subcarrier 
	Config 1,2,4
	kHz
	15 kHz

	spacing
	Config 3
	
	30 kHz

	PUCCH/PUSCH subcarrier 
	Config 1,2,4
	kHz
	15 kHz

	spacing
	Config 3
	
	30 kHz

	PRACH configuration 
	
	PRACH.1 FR1

	BWP configuration
	Initial DL BWP
	
	DLBWP.0.1

	
	Dedicated DL BWP
	
	DLBWP.1.1

	
	Initial UL BWP
	
	ULBWP.0.1

	
	Dedicated UL BWP
	
	ULBWP.1.1

	EPRE ratio of PSS to SSS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	

	EPRE ratio of OCNG DMRS to SSS Note 1
	
	

	EPRE ratio of OCNG to OCNG DMRS Note 1
	
	

	
Note2
	dBm/
15kHz
	-98

	
Note2
	Config 1,2,4
	dBm/
SCS
	-98

	
	Config 3
	
	-95

	

	dB
	8
	-2.41
	-2.41
	-∞
	1.36
	1.36

	

	dB
	8
	8
	8
	-∞
	10
	10

	SSB_RP
	Config 1,2,4
	dBm/
SCS
	-90
	-90
	-90
	-∞
	-88
	-88

	
	Config 3
	dBm/
SCS
	-87
	-87
	-87
	-∞
	-85
	-85

	IoNote3
	Config 1,2,4
	dBm/
9.36MHz
	-61.41
	-57.67
	-57.67
	-61.41
	-57.67
	-57.67

	
	Config 3
	dBm/
18.36MHz
	-58.49
	-54.74
	-54.74
	-58.49
	-54.74
	-54.74

	Propagation condition
	-
	AWGN
	AWGN

	Antenna Configuration
	
	1x2

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



The UE shall start to transmit the PRACH to Cell 2 less than 72 ms from the beginning of time period T3.
The rate of correct handovers observed during repeated tests shall be at least 90%.
The handover delay can be expressed as: RRC procedure delay + Tinterrupt, where:
-	RRC procedure delay = 10 ms, is the RRC processing delay specified in TS 38.331 [2] clause 12.
-	Tinterrupt = 62 ms, is the interruption time specified in TS 38.133 [6] clause 6.1D.1.2.
This gives a total of 72 ms.
16.3.1.3	NR SA FR1 Intra-frequency handover from FR1 to FR1 with unknown target cell for 1 Rx UE
16.3.1.3.1	Test purpose
To verify the requirement for the NR FR1-NR FR1 intra frequency handover requirements for 1Rx RedCap as specified in TS 38.133 [6] clause 6.1D.1.2.
16.3.1.3.2	Test applicability
This test applies to all types of NR RedCap UEs with 1 Rx from Release 17 onwards. 
16.3.1.3.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.3.1.0.2.
The normative reference for this requirement is TS 38.133 [6] clause A.16.3.1.3.
16.3.1.3.4	Test description
The test scenario comprises of two carriers and one cell on each carrier. No gap patterns are configured in the test case. The test consists of two successive time periods, with time durations of T1, T2 respectively. 
Before the test starts,
-	UE is connected to Cell 1 with active DL BWP and active UL BWP
-	UE is configured with nonCellDefiningSSB-r17 under BWP-DownlinkDedicated which serves as the reference SSB for the serving cell. The nonCellDefiningSSB-r17 corresponds to the NCD-SSB within the active DL BWP.
At the start of time duration T1, the UE does not have any timing information of cell 2. Starting T2, cell 2 becomes detectable and the UE receives an RRC handover command from the network indicating the UE to handover to cell 2 with firstActiveDownlinkBWP-Id configured to DL BWP and firstActiveUplinkBWP-Id configured to UL BWP. The start of T2 is the instant when the last TTI containing the RRC message implying handover is sent to the UE.
16.3.1.3.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 16.3.1.3.4.1-1.
Table 16.3.1.3.4.1-1: Supported test configurations
	Config
	Description

	16.3.1.3-1
	Source cell:NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
Target cell: NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.3.1.3-2
	Source cell:NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode
Target cell: NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.3.1.3-3
	Source cell:NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode
Target cell: NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.3.1.3-4
	Source cell:NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode
Target cell: NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations



Configure the test equipment and the DUT according to the parameters in Table 16.3.1.3.4.1-2
Table 16.3.1.3.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.3.1.3.4.1-1

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	N/A
	



1.	Message contents are defined in clause 16.3.1.3.4.3.
2.	The power levels and settings for NR Cell 1 are set according to Annex C.1.2 and C.1.3. Cell 2 is NR FR1 target Cell, and its power levels and settings are also set according to Annex C.1.2 and C.1.3.
3.	The test parameters are given in Table 16.3.1.3.4.1-3 below. 
Table 16.3.1.3.4.1-3: General test parameters
	Parameter
	Unit
	Value
	Comment

	Initial conditions
	Active cell
	
	Cell 1
	

	
	Neighbouring cell
	
	Cell 2
	

	Final condition
	Active cell
	
	Cell 2
	

	Access Barring Information
	-
	Not Sent
	No additional delays in random access procedure.

	Time offset between cells
	
	3 s
	Synchronous cells

	T1
	s
	5
	

	T2
	s
	5
	



16.3.1.3.4.2	Test procedure
1.	Ensure the UE is in State RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On according to TS 38.508-1 [14] clause 4.5. Establish SRB2 and DRB in the RRC Reconfiguration message. Cell 1 is the active cell and RedCap-specific dedicated BWP of Cell 1 is the activated BWP. The SS transmits NCD-SSB on Cell 1 with an absolute frequency (in ARFCN value) of 

where,
-	 is the absolute frequency of CD-SSB (in ARFCN value) specified in 38.508-1 [14] clause 7.2.3.1;
-	 is the absolute frequency of Point A (in ARFCN value) specified in 38.508-1 [14] clause 7.2.3.1;
-	 is the granularity of the global frequency raster (in kHz) specified in 38.101-1 [2] clause 5.4.2.1;-	 is the subcarrier spacing of SSB (in kHz);
-	, is the number of subcarriers in an RB;
-	, is the number of subcarriers in an SSB.
2.	Set the parameters according to T1 in Table 16.3.1.3.5-1.
3. 	Set NR Cell 2 physical cell identity = (current NR cell 2 physical cell identity + 13) mod 1008 for current iteration of the test procedure loop.
4.	SS shall transmit an RRCReconfiguration message implying handover to the RedCap-specific dedicated BWP of Cell 2.
5.	At the instant when the last TTI containing the RRCReconfiguration message in step 4) is sent to the UE, the SS shall switch the power settings from T1 to T2 as specified in Table 16.3.1.3.5-1. T2 starts. The SS also transmits NCD-SSB on Cell 2 with an absolute frequency of  calculated above.
6.	If the UE transmits a PRACH preamble to Cell 2 satisfying the delay requirement specified in clause 16.3.1.3.5 then the number of successful tests is increased by one. Otherwise, the number of failure tests is increased by one.
7.	After T2 expires, the SS shall 
-	transmit an RRCReconfiguration message to cause the UE handover back to Cell 1. if the handover fails, switch off and on the UE 
or
-	switch off and on the UE. 
8.	Ensure the UE is in State RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On according to TS 38.508-1 [14] clause 4.5. Cell 1 is the active cell and RedCap-specific dedicated BWP of Cell 1 is the activated BWP.
9.	Repeat step 2-8 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
16.3.1.3.4.3	Message contents
Message contents are according to TS 38.508-1 [14] clause 7.3 with the following exceptions:
Table 16.3.1.3.4.3-1: RRCReconfiguration (Step 1, 4 and 8, test procedure)
	Derivation Path: Table H.3.2-2 with condition RBConfig_KeyChange

	Information Element
	Value/remark
	Comment
	Condition

	RRCReconfiguration::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcReconfiguration SEQUENCE {
	
	
	

	      nonCriticalExtension SEQUENCE {
	
	
	

	[bookmark: MCCQCTEMPBM_00000037]          masterCellGroup
	CellGroupConfig
	Table 16.3.1.3.4.3-2
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 16.3.1.3.4.3-2: CellGroupConfig (Table 16.3.1.3.4.3-1)
	Derivation Path: Table H.3.2-3

	Information Element
	Value/remark
	Comment
	Condition

	CellGroupConfig ::= SEQUENCE {
	
	
	

	  spCellConfig SEQUENCE {
	
	
	

	    reconfigurationWithSync SEQUENCE {
	
	
	

	      smtc
	SMTC specified in 38.508-1 [14] Table 7.3.1-3 with condition SMTC.2 RedCap
	
	

	    }
	
	
	

	    spCellConfigDedicated
	ServingCellConfig
	Table 16.3.1.3.4.3-3
	

	}
	
	
	



Table 16.3.1.3.4.3-3: ServingCellConfig (Table 16.3.1.3.4.3-2)
	Derivation Path: TS 38.508-1 [14] Table 4.6.3-167 with condition MEAS

	Information Element
	Value/remark
	Comment
	Condition

	ServingCellConfig ::= SEQUENCE {
	
	
	

	  downlinkBWP-ToAddModList SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Downlink { 
	1 entry
	
	

	    BWP-Downlink[1]
	BWP-Downlink
	entry 1
Table 16.3.1.3.4.3-4
	

	  }
	
	
	

	  firstActiveDownlinkBWP-Id
	1
	Activate the RedCap-specific dedicated DL BWP
	

	  uplinkConfig SEQUENCE {
	
	
	

	    uplinkBWP-ToAddModList SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Uplink {
	1 entry
	
	

	      BWP-Uplink[1]
	BWP-Uplink
	entry 1
Table 16.3.1.3.4.3-5
	

	    }
	
	
	

	    firstActiveUplinkBWP-Id
	1
	Activate the RedCap-specific dedicated UL BWP
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 16.3.1.3.4.3-4: BWP-Downlink (Table 16.3.1.3.4.3-3)
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-9

	Information Element
	Value/remark
	Comment
	Condition

	BWP-Downlink ::= SEQUENCE {
	
	
	

	  bwp-Id
	1
	
	

	  bwp-Common SEQUENCE {
	
	
	

	    genericParameters SEQUENCE {
	
	
	

	      locationAndBandwidth
	The RIV corresponds to DLBWP.1.1 RedCap corresponding to NCD-SSB PRB index
	
	

	    }
	
	
	

	  }
	
	
	

	  bwp-Dedicated SEQUENCE {
	
	
	

	    nonCellDefiningSSB-r17 SEQUENCE {
	
	
	

	      absoluteFrequencySSB-r17
	ARFCN-ValueNR of NCD-SSB
	
	

	      ssb-Periodicity-r17
	ms80
	
	

	      ssb-TimeOffset-r17
	ms5Not present
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 16.3.1.3.4.3-5: BWP-Uplink (Table 16.3.1.3.4.3-3)
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-13

	Information Element
	Value/remark
	Comment
	Condition

	BWP-Uplink ::= SEQUENCE {
	
	
	

	  bwp-Id
	1
	
	

	  bwp-Common SEQUENCE {
	BWP-UplinkCommon
	
	

	    genericParameters SEQUENCE {
	
	
	

	      locationAndBandwidth
	The RIV corresponds to ULBWP.1.1 RedCap.

The starting PRB index for dedicated UL BWP is the same as the corresponding RedCap-specific dedicated DL BWP
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



16.3.1.3.5	Test requirements
Table 16.3.1.3.5-1 defines the primary level settings including test tolerances for all tests.
Table 16.3.1.3.5-1: Cell specific test parameters
	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T1
	T2

	NR RF Channel Number
	
	1
	1

	Duplex mode
	Config 1
	
	FDD

	
	Config 2,3
	
	TDD

	
	Config 4
	
	HD-FDD

	TDD configuration
	Config 1,4
	
	Not Applicable

	
	Config 2
	
	TDDConf.1.1

	
	Config 3
	
	TDDConf. 2.1

	BWchannel
	Config 1,2,4
	MHz
	10: NRB,c = 52

	
	Config 3
	
	20: NRB,c = 51

	BWP BW
	Config 1,2,4
	MHz
	10: NRB,c = 25

	
	Config 3
	
	20: NRB,c = 25

	DRX Cycle
	ms
	Not Applicable

	PDSCH Reference measurement channel 
	Config 1,4
	
	SR.1.1 FDD

	
	Config 2
	
	SR.1.1 TDD

	
	Config 3
	
	SR.2.1 TDD

	CORESET Reference Channel
	Config 1,4
	
	CR.1.1 FDD

	
	Config 2
	
	CR.1.1 TDD

	
	Config 3
	
	CR.2.1 TDD

	TRS configuration
	Config 1,4
	
	TRS.1.1 FDD

	
	Config 2
	
	TRS.1.1 TDD

	
	Config 3
	
	TRS.1.2 TDD

	OCNG Patterns
	
	OP.1

	SMTC configuration for CD-SSB
	
	SMTC.1

	SMTC configuration for NCD-SSB
	
	SMTC.2 RedCap

	CD-SSB Configuration
	Config 1,2,4
	
	SSB.1 FR1

	
	Config 3
	
	SSB.1 RedCap FR1

	NCD-SSB Configuration
	Config 1,2,4
	
	SSB.6 RedCap FR1 Note 1

	
	Config 3
	
	SSB.7 RedCap FR1 Note 1

	PDSCH/PDCCH subcarrier spacing
	Config 1,2,4
	kHz
	15

	
	Config 3
	
	30

	PUCCH/PUSCH subcarrier spacing
	Config 1,2,4
	kHz
	15

	
	Config 3
	
	30

	PRACH configuration 
	
	PRACH.1 FR1

	BWP configuration
	Initial DL BWP
	
	DLBWP.0.1
	DLBWP.0.1

	
	Dedicated DL BWP
	
	DLBWP.1.1 RedCap Note 2
	DLBWP.1.1 RedCap Note 2

	
	Initial UL BWP
	
	ULBWP.0.1
	ULBWP.0.1

	
	Dedicated UL BWP
	
	ULBWP.1.1 RedCap Note 3
	ULBWP.1.1 RedCap Note 3

	EPRE ratio of PSS to SSS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	

	EPRE ratio of OCNG DMRS to SSS Note 4
	
	

	EPRE ratio of OCNG to OCNG DMRS Note 4
	
	

	
Note5
	dBm/15kHz
	-98

	
Note5
	Config 1,2,4
	dBm/SCS
	-98

	
	Config 3
	
	-95

	

	dB
	8
	-0.64
	-Infinity
	-0.64

	

	dB
	8
	8
	-Infinity
	8

	SSB_RP
	Config 1,2,4
	dBm/SCS
	-90
	-90
	-Infinity
	-90

	
	Config 3
	dBm/SCS
	-87
	-87
	-Infinity
	-87

	IoNote6
	Config 1,2,4
	dBm/9.36MHz
	-61.41
	-58.71
	-61.41
	-58.71

	
	Config 3
	dBm/18.36MHz
	-58.48
	-55.78
	-58.48
	-55.78

	Propagation condition
	
	AWGN
	AWGN

	Antenna Configuration
	
	1x1
	1x1

	Note 1:	NCD-SSB is configured within dedicated RedCap DL BWP and CD-SSB is configured completely outside the dedicated RedCap DL BWP.
Note 2:	The starting PRB index for dedicated DL BWP corresponding to NCD-SSB PRB index;
Note 3:	The starting PRB index for dedicated UL BWP is the same as the dedicated DL BWP corresponding to NCD-SSB PRB index;
Note 4:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 5:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 6:	Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



The handover delay is measured from the beginning of time period T2 to the time that the UE transmit the first PRACH to Cell 2. The handover delay shall be no larger than: RRC procedure delay + Tinterrupt, where:
[bookmark: _Hlk124323932]-	RRC procedure delay = 10 ms, is the RRC processing delay specified in TS 38.331 [13] clause 12,
-	Tinterrupt = 282 ms, is the interruption time specified in TS 38.133 [6] clause 6.1D.1.2.
This gives a total of 292 ms.
16.3.1.4	NR SA FR1 Intra-frequency handover from FR1 to FR1 with unknown target cell for 2 Rx UE
16.3.1.4.1	Test purpose
To verify the requirement for the NR FR1-NR FR1 intra frequency handover requirements for 2Rx RedCap UE as specified in TS 38.133 [6] clause 6.1D.1.2.
16.3.1.4.2	Test applicability
This test applies to all types of NR RedCap UE with 2 Rx from Release 17 onwards.
16.3.1.4.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.3.1.0.2.
The normative reference for this requirement is TS 38.133 [6] clause A.16.3.1.4.
16.3.1.4.4	Test description
The test scenario comprises of two carriers and one cell on each carrier. No gap patterns are configured in the test case. The test consists of two successive time periods, with time durations of T1, T2 respectively. 
Before the test starts,
-	UE is connected to Cell 1 with active DL BWP and active UL BWP
-	UE is configured with nonCellDefiningSSB-r17 under BWP-DownlinkDedicated which serves as the reference SSB for the serving cell. The nonCellDefiningSSB-r17 corresponds to the NCD-SSB within the active DL BWP.
At the start of time duration T1, the UE does not have any timing information of cell 2. Starting T2, cell 2 becomes detectable and the UE receives an RRC handover command from the network indicating the UE to handover to cell 2 with firstActiveDownlinkBWP-Id configured to DL BWP and firstActiveUplinkBWP-Id configured to UL BWP. The start of T2 is the instant when the last TTI containing the RRC message implying handover is sent to the UE.
16.3.1.4.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 16.3.1.4.4.1-1.
Table 16.3.1.4.4.1-1: Supported test configurations
	Configuration
	Description

	16.3.1.4-1
	Source cell:NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
Target cell: NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.3.1.4-2
	Source cell:NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode
Target cell: NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.3.1.4-3
	Source cell:NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode
Target cell: NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.3.1.4-4
	Source cell:NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode
Target cell: NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations



Configure the test equipment and the DUT according to the parameters in Table 16.3.1.4.4.1-2.
Table 16.3.1.4.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.3.1.4.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.2
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	N/A
	



1.	Message contents are defined in clause 16.3.1.4.4.3.
2.	The power levels and settings for NR Cell 1 are set according to Annex C.1.2 and C.1.3. Cell 2 is NR FR1 target Cell, and its power levels and settings are also set according to Annex C.1.2 and C.1.3.
3.	The test parameters are given in Table 16.3.1.4.4.1-3 below. 
Table 16.3.1.4.4.1-3: General test parameters
	Parameter
	Unit
	Value
	Comment

	Initial conditions
	Active cell
	
	Cell 1
	

	
	Neighbouring cell
	
	Cell 2
	

	Final condition
	Active cell
	
	Cell 2
	

	Access Barring Information
	-
	Not Sent
	No additional delays in random access procedure.

	Time offset between cells
	
	3 s
	Synchronous cells

	T1
	s
	5
	

	T2
	s
	5
	



16.3.1.4.4.2	Test procedure
1.	Ensure the UE is in State RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On according to TS 38.508-1 [14] clause 4.5. Establish SRB2 and DRB in the RRC Reconfiguration message. Cell 1 is the active cell and RedCap-specific dedicated BWP of Cell 1 is the activated BWP. The SS transmits NCD-SSB on Cell 1 with an absolute frequency (in ARFCN value) of 

where,
-	 is the absolute frequency of CD-SSB (in ARFCN value) specified in 38.508-1 [14] clause 7.2.3.1;
-	 is the absolute frequency of Point A (in ARFCN value) specified in 38.508-1 [14] clause 7.2.3.1;
-	 is the granularity of the global frequency raster (in kHz) specified in 38.101-1 [2] clause 5.4.2.1;-	 is the subcarrier spacing of SSB (in kHz);
-	, is the number of subcarriers in an RB;
-	, is the number of subcarriers in an SSB.
2.	Set the parameters according to T1 in Table 16.3.1.4.5-1.
3. 	Set NR Cell 2 physical cell identity = (current NR cell 2 physical cell identity + 13) mod 1008 for current iteration of the test procedure loop
4.	SS shall transmit an RRCReconfiguration message implying handover to the RedCap-specific dedicated BWP of Cell 2.
5.	At the instant when the last TTI containing the RRCReconfiguration message in step 4) is sent to the UE, the SS shall switch the power settings from T1 to T2 as specified in Table 16.3.1.4.5-1. T2 starts.  The SS also transmits NCD-SSB on Cell 2 with an absolute frequency of  calculated above.
6.	If the UE transmits a PRACH preamble to Cell 2 satisfying the delay requirement specified in clause 16.3.1.4.5 then the number of successful tests is increased by one. Otherwise, the number of failure tests is increased by one.
7.	After T2 expires, the SS shall
-	transmit an RRCReconfiguration message to cause the UE handover back to Cell 1. if the handover fails, switch off and on the UE
or
-	switch off and on the UE.
8.	Ensure the UE is in State RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On according to TS 38.508-1 [14] clause 4.5. Cell 1 is the active cell and RedCap-specific dedicated BWP of Cell 1 is the activated BWP.
9.	Repeat step 2-8 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
16.3.1.4.4.3	Message contents
Message contents are according to TS 38.508-1 [14] clause 7.3 with the following exceptions:
Table 16.3.1.4.4.3-1: RRCReconfiguration (Step 1, 4 and 8, test procedure)
	Derivation Path: Table H.3.2-2 with condition RBConfig_KeyChange

	Information Element
	Value/remark
	Comment
	Condition

	RRCReconfiguration::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcReconfiguration SEQUENCE {
	
	
	

	      nonCriticalExtension SEQUENCE {
	
	
	

	          masterCellGroup
	CellGroupConfig
	Table 16.3.1.4.4.3-2
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 16.3.1.4.4.3-2: CellGroupConfig (Table 16.3.1.4.4.3-1)
	Derivation Path: Table H.3.2-3

	Information Element
	Value/remark
	Comment
	Condition

	CellGroupConfig ::= SEQUENCE {
	
	
	

	  spCellConfig SEQUENCE {
	
	
	

	    reconfigurationWithSync SEQUENCE {
	
	
	

	      smtc
	SMTC specified in 38.508-1 [14] Table 7.3.1-3 with condition SMTC.2 RedCap
	
	

	    }
	
	
	

	    spCellConfigDedicated
	ServingCellConfig
	Table 16.3.1.4.4.3-3
	

	}
	
	
	



Table 16.3.1.4.4.3-3: ServingCellConfig (Table 16.3.1.4.4.3-2)
	Derivation Path: TS 38.508-1 [14] Table 4.6.3-167 with condition MEAS

	Information Element
	Value/remark
	Comment
	Condition

	ServingCellConfig ::= SEQUENCE {
	
	
	

	  downlinkBWP-ToAddModList SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Downlink { 
	1 entry
	
	

	    BWP-Downlink[1]
	BWP-Downlink
	entry 1
Table 16.3.1.4.4.3-4
	

	  }
	
	
	

	  firstActiveDownlinkBWP-Id
	1
	Activate the RedCap-specific dedicated DL BWP
	

	  uplinkConfig SEQUENCE {
	
	
	

	    uplinkBWP-ToAddModList SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Uplink {
	1 entry
	
	

	      BWP-Uplink[1]
	BWP-Uplink
	entry 1
Table 16.3.1.4.4.3-5
	

	    }
	
	
	

	    firstActiveUplinkBWP-Id
	1
	Activate the RedCap-specific dedicated UL BWP
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 16.3.1.4.4.3-4: BWP-Downlink (Table 16.3.1.4.4.3-3)
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-9

	Information Element
	Value/remark
	Comment
	Condition

	BWP-Downlink ::= SEQUENCE {
	
	
	

	  bwp-Id
	1
	
	

	  bwp-Common SEQUENCE {
	
	
	

	    genericParameters SEQUENCE {
	
	
	

	      locationAndBandwidth
	The RIV corresponds to DLBWP.1.1 RedCap corresponding to NCD-SSB PRB index
	
	

	    }
	
	
	

	  }
	
	
	

	  bwp-Dedicated SEQUENCE {
	
	
	

	    nonCellDefiningSSB-r17 SEQUENCE {
	
	
	

	      absoluteFrequencySSB-r17
	ARFCN-ValueNR of NCD-SSB
	
	

	      ssb-Periodicity-r17
	ms80
	
	

	      ssb-TimeOffset-r17
	Not presentms5
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 16.3.1.4.4.3-5: BWP-Uplink (Table 16.3.1.4.4.3-3)
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-13

	Information Element
	Value/remark
	Comment
	Condition

	BWP-Uplink ::= SEQUENCE {
	
	
	

	  bwp-Id
	1
	
	

	  bwp-Common SEQUENCE {
	BWP-UplinkCommon
	
	

	    genericParameters SEQUENCE {
	
	
	

	      locationAndBandwidth
	The RIV corresponds to ULBWP.1.1 RedCap.

The starting PRB index for dedicated UL BWP is the same as the corresponding RedCap-specific dedicated DL BWP
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



16.3.1.4.5	Test requirement
Table 16.3.1.4.5-1 defines the primary level settings including test tolerances for all tests.
Table 16.3.1.4.5-1: Cell specific test parameters

	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T1
	T2

	NR RF Channel Number
	
	1
	1

	Duplex mode
	Config 1
	
	FDD

	
	Config 2,3
	
	TDD

	
	Config 4
	
	HD-FDD

	TDD configuration
	Config 1,4
	
	Not Applicable

	
	Config 2
	
	TDDConf.1.1

	
	Config 3
	
	TDDConf. 2.1

	BWchannel
	Config 1,2,4
	MHz
	10: NRB,c = 52

	
	Config 3
	
	20: NRB,c = 51

	BWP BW
	Config 1,2,4
	MHz
	10: NRB,c = 25

	
	Config 3
	
	20: NRB,c = 25

	DRX Cycle
	ms
	Not Applicable

	PDSCH Reference measurement channel 
	Config 1,4
	
	SR.1.1 FDD

	
	Config 2
	
	SR.1.1 TDD

	
	Config 3
	
	SR.2.1 TDD

	CORESET Reference Channel
	Config 1,4
	
	CR.1.1 FDD

	
	Config 2
	
	CR.1.1 TDD

	
	Config 3
	
	CR.2.1 TDD

	TRS configuration
	Config 1, 4
	
	TRS.1.1 FDD

	
	Config 2
	
	TRS.1.1 TDD

	
	Config 3
	
	TRS.1.2 TDD

	OCNG Patterns
	
	OP.1

	SMTC configuration for CD-SSB
	
	SMTC.1

	SMTC configuration for NCD-SSB
	
	SMTC.2 RedCap

	CD-SSB Configuration
	Config 1,2,4
	
	SSB.1 FR1

	
	Config 3
	
	SSB.1 RedCap FR1

	NCD-SSB Configuration
	Config 1,2,4
	
	SSB.6 RedCap FR1 Note 1

	
	Config 3
	
	SSB.7 RedCap FR1 Note 1

	PDSCH/PDCCH subcarrier spacing
	Config 1,2,4
	kHz
	15

	
	Config 3
	
	30

	PUCCH/PUSCH subcarrier spacing
	Config 1,2,4
	kHz
	15

	
	Config 3
	
	30

	PRACH configuration
	
	PRACH.1 FR1

	BWP configuration
	Initial DL BWP
	
	DLBWP.0.1
	DLBWP.0.1

	
	Dedicated DL BWP
	
	DLBWP.1.1 RedCap Note 2
	DLBWP.1.1 RedCap Note 2

	
	Initial UL BWP
	
	ULBWP.0.1
	ULBWP.0.1

	
	Dedicated UL BWP
	
	ULBWP.1.1 RedCap Note 3
	ULBWP.1.1 RedCap Note 3

	EPRE ratio of PSS to SSS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	

	EPRE ratio of OCNG DMRS to SSS Note 4
	
	

	EPRE ratio of OCNG to OCNG DMRS Note 4
	
	

	
Note5
	dBm/15kHz
	-98

	
Note5
	Config 1,2,4
	dBm/SCS
	-98

	
	Config 3
	
	-95

	

	dB
	8
	-0.64
	-Infinity
	-0.64

	

	dB
	8
	8
	-Infinity
	8

	SSB_RP
	Config 1,2,4
	dBm/SCS
	-90
	-90
	-Infinity
	-90

	
	Config 3
	dBm/SCS
	-87
	-87
	-Infinity
	-87

	IoNote6
	Config 1,2,4
	dBm/9.36MHz
	-61.41
	-58.71
	-61.41
	-58.71

	
	Config 3
	dBm/18.36MHz
	-58.41
	-55.71
	-58.41
	-55.71

	Propagation condition
	
	AWGN
	AWGN

	Note 1:	NCD-SSB is configured within dedicated RedCap DL BWP and CD-SSB is configured completely outside the dedicated RedCap DL BWP.
Note 2:	The starting PRB index for dedicated DL BWP corresponding to NCD-SSB PRB index;
Note 3:	The starting PRB index for dedicated UL BWP is the same as the dedicated DL BWP corresponding to NCD-SSB PRB index.
Note 4:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 5:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 6:	Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



The handover delay is measured from the beginning of time period T2 to the time that the UE transmit the first PRACH to Cell 2. The handover delay shall be no larger than: RRC procedure delay + Tinterrupt, where:
-	RRC procedure delay = 10 ms, is the RRC processing delay specified in TS 38.331 [13] clause 12,
-	Tinterrupt = 202 ms, is the interruption time specified in TS 38.133 [6] clause 6.1D.1.2.
This gives a total of 212 ms.
16.3.1.5	NR SA FR1-FR1 Inter-frequency handover from FR1 to FR1 with unknown target cell for 1 Rx UE
16.3.1.5.1	Test purpose
To verify the requirement for the NR FR1-NR FR1 inter frequency handover requirements for 1 Rx RedCap UE as specified in TS 38.133 [6] clause 6.1D.1.2.
16.3.1.5.2	Test applicability
This test applies to all types of NR RedCap UE with 1 Rx from Release 17 onwards.
16.3.1.5.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.3.1.0.2.
The normative reference for this requirement is TS 38.133 [6] clause A.16.3.1.5.
16.3.1.5.4	Test description
The test scenario comprises of two carriers and one cell on each carrier. No gap patterns are configured in the test case. The test consists of two successive time periods, with time durations of T1, T2 respectively. At the start of time duration T1, the UE does not have any timing information of cell 2. Starting T2, cell 2 becomes detectable and the UE receives an RRC handover command from the network indicating the UE to handover to Cell 2 with firstActiveDownlinkBWP-Id configured to DL BWP and firstActiveUplinkBWP-Id configured to UL BWP, where cell 2’s DL BWP is the Redcap specific BWP associated with NCD-SSB, then UE handover from cell 1’s CD-SSB to cell 2’s specific Redcap BWP associated with NCD-SSB. The start of T2 is the instant when the last TTI containing the RRC message implying handover is sent to the UE.
16.3.1.5.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 16.3.1.5.4.1-1.
Table 16.3.1.5.4.1-1: Supported test configurations
	Configuration
	Description

	16.3.1.5-1
	Source cell:NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
Target cell: NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.3.1.5-2
	Source cell:NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode
Target cell: NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.3.1.5-3
	Source cell:NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode
Target cell: NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.3.1.5-4
	Source cell:NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode
Target cell: NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations



Configure the test equipment and the DUT according to the parameters in Table 16.3.1.5.4.1-2.
Table 16.3.1.5.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.3.1.5.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	N/A
	



1.	Message contents are defined in clause 16.3.1.5.4.3.
2.	The power levels and settings for NR Cell 1 are set according to Annex C.1.2 and C.1.3. Cell 2 is NR FR1 target Cell, and its power levels and settings are also set according to Annex C.1.2 and C.1.3.
3.	The test parameters are given in Tables 16.3.1.5.4.1-3 and 16.3.1.5.5-1 below. 
Table 16.3.1.5.4.1-3: General test parameters
	Parameter
	Unit
	Value
	Comment

	Initial conditions
	Active cell
	
	Cell 1
	

	
	Neighbouring cell
	
	Cell 2
	

	Final condition
	Active cell
	
	Cell 2
	

	Access Barring Information
	-
	Not Sent
	No additional delays in random access procedure.

	T1
	s
	5
	

	T2
	s
	5
	



16.3.1.5.4.2	Test procedure
1.	Ensure the UE is in State RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On according to TS 38.508-1 [14] clause 4.5. Establish SRB2 and DRB in the RRC Reconfiguration message. Cell 1 is the active cell.
2.	Set the parameters according to T1 in Table 16.3.1.5.5-1.
3. 	Set NR Cell 2 physical cell identity = (current NR cell 2 physical cell identity + 1) mod 1008 for current iteration of the test procedure loop
4.	SS shall transmit an RRCReconfiguration message implying handover to the RedCap-specific dedicated BWP of Cell 2.
5.	At the instant when the last TTI containing the RRCReconfiguration message in step 4) is sent to the UE, the SS shall switch the power settings from T1 to T2 as specified in Table 16.3.1.5.5-1. T2 starts. The SS transmits NCD-SSB on Cell 2 with an absolute frequency (in ARFCN value) of 

where,
-	 is the absolute frequency of CD-SSB (in ARFCN value) specified in 38.508-1 [14] clause 7.2.3.1;
-	 is the absolute frequency of Point A (in ARFCN value) specified in 38.508-1 [14] clause 7.2.3.1;
-	 is the granularity of the global frequency raster (in kHz) specified in 38.101-1 [2] clause 5.4.2.1;
-	 is the subcarrier spacing of SSB (in kHz);
-	, is the number of subcarriers in an RB;
-	, is the number of subcarriers in an SSB.
6.	If the UE transmits a PRACH preamble to Cell 2 satisfying the delay requirement specified in clause 16.3.1.5.5 then the number of successful tests is increased by one. Otherwise, the number of failure tests is increased by one.
7.	After T2 expires, the SS shall
-	transmit an RRCReconfiguration message to cause the UE handover back to Cell 1. if the handover fails, switch off and on the UE
or
-	switch off and on the UE.
8.	Ensure the UE is in State RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On according to TS 38.508-1 [14] clause 4.5. Cell 1 is the active cell.
9.	Repeat step 2-8 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
16.3.1.5.4.3	Message contents
Message contents are according to TS 38.508-1 [14] clause 7.3 with the following exceptions:
Table 16.3.1.5.4.3-1: RRCReconfiguration (Step 4, test procedure)
	Derivation Path: Table H.3.2-2 with condition RBConfig_KeyChange

	Information Element
	Value/remark
	Comment
	Condition

	RRCReconfiguration::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcReconfiguration SEQUENCE {
	
	
	

	      nonCriticalExtension SEQUENCE {
	
	
	

	          masterCellGroup
	CellGroupConfig
	Table 16.3.1.5.4.3-2
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 16.3.1.5.4.3-2: CellGroupConfig (Table 16.3.1.5.4.3-1)
	Derivation Path: Table H.3.2-3

	Information Element
	Value/remark
	Comment
	Condition

	CellGroupConfig ::= SEQUENCE {
	
	
	

	  spCellConfig SEQUENCE {
	
	
	

	    reconfigurationWithSync SEQUENCE {
	
	
	

	      smtc
	SMTC specified in 38.508-1 [14] Table 7.3.1-3 with condition SMTC.2 RedCap
	
	

	    }
	
	
	

	    spCellConfigDedicated
	ServingCellConfig
	Table 16.3.1.5.4.3-3
	

	}
	
	
	



Table 16.3.1.5.4.3-3: ServingCellConfig (Table 16.3.1.5.4.3-2)
	Derivation Path: TS 38.508-1 [14] Table 4.6.3-167 with condition MEAS

	Information Element
	Value/remark
	Comment
	Condition

	ServingCellConfig ::= SEQUENCE {
	
	
	

	  downlinkBWP-ToAddModList SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Downlink { 
	1 entry
	
	

	    BWP-Downlink[1]
	BWP-Downlink
	entry 1
Table 16.3.1.5.4.3-4
	

	  }
	
	
	

	  firstActiveDownlinkBWP-Id
	1
	Activate the RedCap-specific dedicated DL BWP
	

	  uplinkConfig SEQUENCE {
	
	
	

	    uplinkBWP-ToAddModList SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Uplink {
	1 entry
	
	

	      BWP-Uplink[1]
	BWP-Uplink
	entry 1
Table 16.3.1.5.4.3-5
	

	    }
	
	
	

	    firstActiveUplinkBWP-Id
	1
	Activate the RedCap-specific dedicated UL BWP
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 16.3.1.5.4.3-4: BWP-Downlink (Table 16.3.1.5.4.3-3)
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-9

	Information Element
	Value/remark
	Comment
	Condition

	BWP-Downlink ::= SEQUENCE {
	
	
	

	  bwp-Id
	1
	
	

	  bwp-Common SEQUENCE {
	
	
	

	    genericParameters SEQUENCE {
	
	
	

	      locationAndBandwidth
	The RIV corresponds to DLBWP.1.1 RedCap corresponding to NCD-SSB PRB index
	
	

	    }
	
	
	

	  }
	
	
	

	  bwp-Dedicated SEQUENCE {
	
	
	

	    nonCellDefiningSSB-r17 SEQUENCE {
	
	
	

	      absoluteFrequencySSB-r17
	ARFCN-ValueNR of NCD-SSB
	
	

	      ssb-Periodicity-r17
	ms80
	
	

	      ssb-TimeOffset-r17
	Not presentms5
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 16.3.1.5.4.3-5: BWP-Uplink (Table 16.3.1.5.4.3-3)
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-13

	Information Element
	Value/remark
	Comment
	Condition

	BWP-Uplink ::= SEQUENCE {
	
	
	

	  bwp-Id
	1
	
	

	  bwp-Common SEQUENCE {
	BWP-UplinkCommon
	
	

	    genericParameters SEQUENCE {
	
	
	

	      locationAndBandwidth
	The RIV corresponds to ULBWP.1.1 RedCap

The starting PRB index for dedicated UL BWP is the same as the corresponding RedCap-specific dedicated DL BWP
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



16.3.1.5.5	Test requirement
Table 16.3.1.5.5-1 defines the primary level settings including test tolerances for all tests.
Table 16.3.1.5.5-1: Cell specific test parameters
	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T1
	T2

	NR RF Channel Number
	
	1
	2

	Duplex mode
	Config 1
	
	FDD

	
	Config 2,3
	
	TDD

	
	Config 4
	
	HD-FDD

	TDD configuration
	Config 1,4
	
	Not Applicable

	
	Config 2
	
	TDDConf.1.1

	
	Config 3
	
	TDDConf.2.1

	BWchannel
	Config 1,2,4
	MHz
	10: NRB,c = 52

	
	Config 3
	
	20: NRB,c = 51

	BWP BW
	Config 1,2,4
	MHz
	10: NRB,c = 25

	
	Config 3
	
	20: NRB,c = 25

	TRS configuration
	Config 1,4
	
	TRS.1.1 FDD

	
	Config 2
	
	TRS.1.1 TDD

	
	Config 3
	
	TRS.1.2 TDD

	DRX Cycle
	ms
	Not Applicable

	PDSCH Reference measurement channel 
	Config 1,4
	
	SR.1.1 FDD

	
	Config 2
	
	SR.1.1 TDD

	
	Config 3
	
	SR.2.1 TDD

	CORESET Reference Channel
	Config 1,4
	
	CR.1.1 FDD

	
	Config 2
	
	CR.1.1 TDD

	
	Config 3
	
	CR. 2.1 TDD

	OCNG Patterns
	
	OP.1

	SMTC configuration for CD-SSB
	
	SMTC.1

	SMTC configuration for NCD-SSB
	
	SMTC.2 RedCap

	CD-SSB Configuration
	Config 1,2,4
	
	SSB.1 FR1
	N/A

	
	Config 3
	
	SSB.1 RedCap FR1
	N/A

	NCD-SSB Configuration
	Config 1,2,4
	
	N/A
	SSB.6 RedCap FR1 Note 4

	
	Config 3
	
	N/A
	SSB.7 RedCap FR1 Note 4

	PDSCH/PDCCH subcarrier spacing
	Config 1,2,4
	kHz
	15

	
	Config 3
	
	30

	PUCCH/PUSCH subcarrier spacing
	Config 1,2,4
	kHz
	15

	
	Config 3
	
	30

	PRACH configuration 
	
	PRACH.1 FR1

	Initial DL BWP
	
	DLBWP.0.1

	Dedicated DL BWP
	
	DLBWP.1.1 RedCap Note 5
	DLBWP.1.1 RedCap Note 6

	Initial UL BWP
	
	ULBWP.0.1

	Dedicated UL BWP
	
	DLBWP.1.1 RedCap Note 7
	ULBWP.1.1 RedCap Note 8

	EPRE ratio of PSS to SSS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	

	EPRE ratio of OCNG DMRS to SSS Note 1
	
	

	EPRE ratio of OCNG to OCNG DMRS Note 1
	
	

	
Note2
	dBm/
15kHz
	-98
	-98

	
Note2
	Config 1,2,4
	dBm/SCS
	-98
	-98

	
	Config 3
	
	-95
	-95

	

	dB
	4
	4
	-Infinity
	5

	

	dB
	4
	4
	-Infinity
	5

	SSB_RP
	Config 1,2,4
	dBm/SCS
	-94
	-94
	-Infinity
	-93

	
	Config 3
	dBm/SCS
	-91
	-91
	-Infinity
	-90

	IoNote3
	Config 1,2,4
	dBm/
9.36MHz
	-64.59
	-64.59
	-70.05
	-63.85

	
	Config 3
	dBm/
18.36MHz
	-61.67
	-61.67
	-67.13
	-60.93

	Propagation condition
	-
	AWGN
	AWGN

	Antenna Configuration
	
	1x1

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	NCD-SSB is configured within dedicated RedCap DL BWP.
Note 5:	The starting PRB index for dedicated DL BWP corresponding to CD-SSB PRB index;
Note 6:	The starting PRB index for dedicated DL BWP corresponding to NCD-SSB PRB index;
Note 7:	The starting PRB index for dedicated UL BWP is the same as the dedicated DL BWP corresponding to CD-SSB PRB index;
Note 8:	The starting PRB index for dedicated UL BWP is the same as the dedicated DL BWP corresponding to NCD-SSB PRB index;



The handover delay is measured from the beginning of time period T2 to the time that the UE transmit the first PRACH to Cell 2. The handover delay shall be no larger than: RRC procedure delay + Tinterrupt, where:
-	RRC procedure delay = 10 ms, is the RRC processing delay specified in TS 38.331 [13] clause 12,
-	Tinterrupt = 522 ms, is the interruption time specified in TS 38.133 [6] clause 6.1D.1.2.
This gives a total of 532 ms.
16.3.1.6	NR SA FR1-FR1 Inter-frequency handover from FR1 to FR1 with unknown target cell for 2 Rx UE
16.3.1.6.1	Test purpose
To verify the requirement for the NR FR1-NR FR1 inter frequency handover requirements for 2 Rx RedCap UE as specified in TS 38.133 [6] clause 6.1D.1.2.
16.3.1.6.2	Test applicability
This test applies to all types of NR RedCap UE with 2 Rx from Release 17 onwards.
16.3.1.6.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.3.1.0.2.
The normative reference for this requirement is TS 38.133 [6] clause A.16.3.1.6.
16.3.1.6.4	Test description
The test scenario comprises of two carriers and one cell on each carrier. No gap patterns are configured in the test case. The test consists of two successive time periods, with time durations of T1, T2 respectively. At the start of time duration T1, the UE does not have any timing information of cell 2. Starting T2, cell 2 becomes detectable and the UE receives an RRC handover command from the network indicating the UE to handover to Cell 2 with firstActiveDownlinkBWP-Id configured to DL BWP and firstActiveUplinkBWP-Id configured to UL BWP, where cell 2’s DL BWP is the Redcap specific BWP associated with NCD-SSB, then UE handover from cell 1’s CD-SSB to cell 2’s specific Redcap BWP associated with NCD-SSB. The start of T2 is the instant when the last TTI containing the RRC message implying handover is sent to the UE.
16.3.1.6.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 16.3.1.6.4.1-1.
Table 16.3.1.6.4.1-1: Supported test configurations
	Configuration
	Description

	16.3.1.6-1
	Source cell:NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
Target cell: NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.3.1.6-2
	Source cell:NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode
Target cell: NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.3.1.6-3
	Source cell:NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode
Target cell: NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.3.1.6-4
	Source cell:NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode
Target cell: NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations



Configure the test equipment and the DUT according to the parameters in Table 16.3.1.6.4.1-2.
Table 16.3.1.6.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.3.1.6.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.2
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	N/A
	



1.	Message contents are defined in clause 16.3.1.6.4.3.
2.	The power levels and settings for NR Cell 1 are set according to Annex C.1.2 and C.1.3. Cell 2 is NR FR1 target Cell, and its power levels and settings are also set according to Annex C.1.2 and C.1.3.
3.	The test parameters are given in Tables 16.3.1.6.4.1-3 and 16.3.1.6.5-1 below. 
Table 16.3.1.6.4.1-3: General test parameters
	Parameter
	Unit
	Value
	Comment

	Initial conditions
	Active cell
	
	Cell 1
	

	
	Neighbouring cell
	
	Cell 2
	

	Final condition
	Active cell
	
	Cell 2
	

	Access Barring Information
	-
	Not Sent
	No additional delays in random access procedure.

	T1
	s
	5
	

	T2
	s
	5
	



16.3.1.6.4.2	Test procedure
1.	Ensure the UE is in State RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On according to TS 38.508-1 [14] clause 4.5. Establish SRB2 and DRB in the RRC Reconfiguration message. Cell 1 is the active cell.
2.	Set the parameters according to T1 in Table 16.3.1.6.5-1.
3. 	Set NR Cell 2 physical cell identity = (current NR cell 2 physical cell identity + 1) mod 1008 for current iteration of the test procedure loop
4.	SS shall transmit an RRCReconfiguration message implying handover to the RedCap-specific dedicated BWP of Cell 2.
5.	At the instant when the last TTI containing the RRCReconfiguration message in step 4) is sent to the UE, the SS shall switch the power settings from T1 to T2 as specified in Table 16.3.1.6.5-1. T2 starts. . The SS transmits NCD-SSB on Cell 2 with an absolute frequency (in ARFCN value) of 

where,
-	 is the absolute frequency of CD-SSB (in ARFCN value) specified in 38.508-1 [14] clause 7.2.3.1;
-	 is the absolute frequency of Point A (in ARFCN value) specified in 38.508-1 [14] clause 7.2.3.1;
-	 is the granularity of the global frequency raster (in kHz) specified in 38.101-1 [2] clause 5.4.2.1;
-	 is the subcarrier spacing of SSB (in kHz);
-	, is the number of subcarriers in an RB;
-	, is the number of subcarriers in an SSB.
6.	If the UE transmits a PRACH preamble to Cell 2 satisfying the delay requirement specified in clause 16.3.1.6.5 then the number of successful tests is increased by one. Otherwise, the number of failure tests is increased by one.
7.	After T2 expires, the SS shall
-	transmit an RRCReconfiguration message to cause the UE handover back to Cell 1. if the handover fails, switch off and on the UE
or 
-	switch off and on the UE.
8.	Ensure the UE is in State RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On according to TS 38.508-1 [14] clause 4.5. Cell 1 is the active cell.
9.	Repeat step 2-8 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
16.3.1.6.4.3	Message contents
Message contents are according to TS 38.508-1 [14] clause 7.3 with the following exceptions:
Table 16.3.1.6.4.3-1: RRCReconfiguration (Step 4, test procedure)
	Derivation Path: Table H.3.2-2 with condition RBConfig_KeyChange

	Information Element
	Value/remark
	Comment
	Condition

	RRCReconfiguration::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcReconfiguration SEQUENCE {
	
	
	

	      nonCriticalExtension SEQUENCE {
	
	
	

	          masterCellGroup
	CellGroupConfig
	Table 16.3.1.6.4.3-2
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 16.3.1.6.4.3-2: CellGroupConfig (Table 16.3.1.6.4.3-1)
	Derivation Path: Table H.3.2-3

	Information Element
	Value/remark
	Comment
	Condition

	CellGroupConfig ::= SEQUENCE {
	
	
	

	  spCellConfig SEQUENCE {
	
	
	

	    reconfigurationWithSync SEQUENCE {
	
	
	

	      smtc
	SMTC specified in 38.508-1 [14] Table 7.3.1-3 with condition SMTC.2 RedCap
	
	

	    }
	
	
	

	    spCellConfigDedicated
	ServingCellConfig
	Table 16.3.1.6.4.3-3
	

	}
	
	
	



Table 16.3.1.6.4.3-3: ServingCellConfig (Table 16.3.1.6.4.3-2)
	Derivation Path: TS 38.508-1 [14] Table 4.6.3-167 with condition MEAS

	Information Element
	Value/remark
	Comment
	Condition

	ServingCellConfig ::= SEQUENCE {
	
	
	

	  downlinkBWP-ToAddModList SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Downlink { 
	1 entry
	
	

	    BWP-Downlink[1]
	BWP-Downlink
	entry 1
Table 16.3.1.6.4.3-4
	

	  }
	
	
	

	  firstActiveDownlinkBWP-Id
	1
	Activate the RedCap-specific dedicated DL BWP
	

	  uplinkConfig SEQUENCE {
	
	
	

	    uplinkBWP-ToAddModList SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Uplink {
	1 entry
	
	

	      BWP-Uplink[1]
	BWP-Uplink
	entry 1
Table 16.3.1.6.4.3-5
	

	    }
	
	
	

	    firstActiveUplinkBWP-Id
	1
	Activate the RedCap-specific dedicated UL BWP
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 16.3.1.6.4.3-4: BWP-Downlink (Table 16.3.1.6.4.3-3)
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-9

	Information Element
	Value/remark
	Comment
	Condition

	BWP-Downlink ::= SEQUENCE {
	
	
	

	  bwp-Id
	1
	
	

	  bwp-Common SEQUENCE {
	
	
	

	    genericParameters SEQUENCE {
	
	
	

	      locationAndBandwidth
	The RIV corresponds to DLBWP.1.1 RedCap corresponding to NCD-SSB PRB index
	
	

	    }
	
	
	

	  }
	
	
	

	  bwp-Dedicated SEQUENCE {
	
	
	

	    nonCellDefiningSSB-r17 SEQUENCE {
	
	
	

	      absoluteFrequencySSB-r17
	ARFCN-ValueNR of NCD-SSB
	
	

	      ssb-Periodicity-r17
	ms80
	
	

	      ssb-TimeOffset-r17
	Not presentms5
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 16.3.1.6.4.3-5: BWP-Uplink (Table 16.3.1.6.4.3-3)
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-13

	Information Element
	Value/remark
	Comment
	Condition

	BWP-Uplink ::= SEQUENCE {
	
	
	

	  bwp-Id
	1
	
	

	  bwp-Common SEQUENCE {
	BWP-UplinkCommon
	
	

	    genericParameters SEQUENCE {
	
	
	

	      locationAndBandwidth
	The RIV corresponds to ULBWP.1.1 RedCap.

The starting PRB index for dedicated UL BWP is the same as the corresponding RedCap-specific dedicated DL BWP
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



16.3.1.6.5	Test requirement
Table 16.3.1.6.5-1 defines the primary level settings including test tolerances for all tests.
Table 16.3.1.6.5-1: Cell specific test parameters
	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T1
	T2

	NR RF Channel Number
	
	1
	2

	Duplex mode
	Config 1
	
	FDD

	
	Config 2,3
	
	TDD

	
	Config 4
	
	HD-FDD

	TDD configuration
	Config 1,4
	
	Not Applicable

	
	Config 2
	
	TDDConf.1.1

	
	Config 3
	
	TDDConf.2.1

	BWchannel
	Config 1,2,4
	MHz
	10: NRB,c = 52

	
	Config 3
	
	20: NRB,c = 51

	BWP BW
	Config 1,2,4
	MHz
	10: NRB,c = 52

	
	Config 3
	
	20: NRB,c = 51

	TRS configuration
	Config 1,4
	
	TRS.1.1 FDD

	
	Config 2
	
	TRS.1.1 TDD

	
	Config 3
	
	TRS.1.2 TDD

	DRX Cycle
	ms
	Not Applicable

	PDSCH Reference measurement channel 
	Config 1,4
	
	SR.1.1 FDD

	
	Config 2
	
	SR.1.1 TDD

	
	Config 3
	
	SR.2.1 TDD

	CORESET Reference Channel
	Config 1,4
	
	CR.1.1 FDD

	
	Config 2
	
	CR.1.1 TDD

	
	Config 3
	
	CR. 2.1 TDD

	OCNG Patterns
	
	OP.1

	SMTC configuration for CD-SSB
	
	SMTC.1

	SMTC configuration for NCD-SSB
	
	SMTC.2 RedCap

	CD-SSB Configuration
	Config 1,2,4
	
	SSB.1 FR1
	N/A

	
	Config 3
	
	SSB.1 RedCap FR1
	N/A

	NCD-SSB Configuration
	Config 1,2,4
	
	N/A
	SSB.6 RedCap FR1 Note 4

	
	Config 3
	
	N/A
	SSB.7 RedCap FR1 Note 4

	PDSCH/PDCCH subcarrier spacing
	Config 1,2,4
	kHz
	15

	
	Config 3
	
	30

	PUCCH/PUSCH subcarrier spacing
	Config 1,2,4
	kHz
	15

	
	Config 3
	
	30

	PRACH configuration 
	
	PRACH.1 FR1

	Initial DL BWP
	
	DLBWP.0.1

	Dedicated DL BWP
	
	DLBWP.1.1 RedCap Note 5
	DLBWP.1.1 RedCap Note 6

	Initial UL BWP
	
	ULBWP.0.1

	Dedicated UL BWP
	
	DLBWP.1.1 RedCap Note 7
	ULBWP.1.1 RedCap Note 8

	EPRE ratio of PSS to SSS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	

	EPRE ratio of OCNG DMRS to SSS Note 1
	
	

	EPRE ratio of OCNG to OCNG DMRS Note 1
	
	

	
Note2
	dBm/
15kHz
	-98
	-98

	
Note2
	Config 1,2,4
	dBm/SCS
	-98
	-98

	
	Config 3
	
	-95
	-95

	

	dB
	4
	4
	-Infinity
	5

	

	dB
	4
	4
	-Infinity
	5

	SSB_RP
	Config 1,2,4
	dBm/SCS
	-94
	-94
	-Infinity
	-93

	
	Config 3
	dBm/SCS
	-91
	-91
	-Infinity
	-90

	IoNote3
	Config 1,2,4
	dBm/
9.36MHz
	-64.59
	-64.59
	-70.05
	-63.85

	
	Config 3
	dBm/
18.36MHz
	-61.67
	-61.67
	-67.13
	-60.93

	Propagation condition
	-
	AWGN
	AWGN

	Antenna Configuration
	
	1x2

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	NCD-SSB is configured within dedicated RedCap DL BWP.
Note 5:	The starting PRB index for dedicated DL BWP corresponding to CD-SSB PRB index;
Note 6:	The starting PRB index for dedicated DL BWP corresponding to NCD-SSB PRB index;
Note 7:	The starting PRB index for dedicated UL BWP is the same as the dedicated DL BWP corresponding to CD-SSB PRB index;
Note 8:	The starting PRB index for dedicated UL BWP is the same as the dedicated DL BWP corresponding to NCD-SSB PRB index;



The handover delay is measured from the beginning of time period T2 to the time that the UE transmit the first PRACH to Cell 2. The handover delay shall be no larger than: RRC procedure delay + Tinterrupt, where:
-	RRC procedure delay = 10 ms, is the RRC processing delay specified in TS 38.331 [13] clause 12,
-	Tinterrupt = 362 ms, is the interruption time specified in TS 38.133 [6] clause 6.1D.1.2.
This gives a total of 372 ms.
16.3.1.7	NR SA FR1 - E-UTRA handover for 1Rx UE
16.3.1.7.1	Test purpose
To verify that the UE can make correct inter-RAT E-UTRAN handover when operating in standalone (SA) operation with PCell in FR1. This test shall also verify the NR to E-UTRAN handover requirements as specified in 38.133 [6] clause 6.1D.2.1.
16.3.1.7.2	Test applicability
This test applies to all types of NR RedCap UE with 1 Rx from Release 17 onwards.
16.3.1.7.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.3.1.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.16.3.1.7.
16.3.1.7.4	Test description
16.3.1.7.4.1	Initial conditions
Same as the initial conditions given in sub-clause 6.3.1.4.4.1 with the following exceptions:
-	Table 6.3.1.4.4.1-1 is replaced by Table 16.3.1.7.4.1-1.
-	Table 6.3.1.4.4.1-2 is replaced by Table 16.3.1.7.4.1-2.
-	Table 6.3.1.4.4.1-3 is replaced by Table 16.3.1.7.4.1-3
Table 16.3.1.7.4.1-1: Supported test configurations
	Configuration
	Description

	16.3.1.7-1
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode, LTE FDD

	16.3.1.7-2
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode, LTE FDD

	16.3.1.7-3
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode, LTE FDD

	16.3.1.7-4
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode, LTE TDD

	16.3.1.7-5
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode, LTE TDD

	16.3.1.7-6
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode, LTE TDD

	16.3.1.7-7
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD mode, LTE FDD

	16.3.1.7-8
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD mode, LTE TDD

	Note:	The UE is only required to be tested in one of the supported test configurations



Table 16.3.1.7.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-2 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.3.1.7.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	N/A
	



Table 16.3.1.7.4.1-3: General test parameters
	Parameter
	Unit
	Value
	Comment

	NR RF Channel Number
	
	1
	1 NR carrier frequency is used in the test

	LTE RF Channel Number
	
	2
	1 E-UTRAN carrier frequency is used in the test

	Initial conditions
	Active cell
	
	Cell 1
	NR cell

	
	Neighbouring cell
	
	Cell 2
	E-UTRAN cell

	Final condition
	Active cell
	
	Cell 2
	

	NR measurement quantity
	
	SS-RSRP
	

	E-UTRAN measurement quantity
	
	RSRP
	

	b2-Threshold1
	dBm
	As specified in Table 16.3.1.7.5-1
	Absolute NR SS-RSRP threshold for event B2

	b2-Threshold2EUTRAN
	dBm
	-98
	Absolute E-UTRAN RSRP threshold for event B2

	Hysteresis
	dB
	0
	

	TimeToTrigger
	s
	0
	

	Filter coefficient
	
	0
	L3 filtering is not used

	DRX
	
	OFF
	Non-DRX test

	Access Barring Information
	-
	Not sent
	No additional delays in random access procedure

	Time offset between cells
	
	3 ms
	Asynchronous cells

	Gap pattern configuration Id
	
	0
	As specified in 38.133 [6] Table 9.1.2-1 started before T2 starts

	T1
	s
	5
	

	T2
	s
	5
	

	T3
	s
	1
	



16.3.1.7.4.2	Test procedure
Same as the test procedure given in sub-clause 6.3.1.4.4.2.
16.3.1.7.4.3	Message contents
Same as the message contents specified in 6.3.1.4.4.3 with the following exceptions:
-	Table 7.3.1-3 in TS 38.508-1 [14] is used with condition SMTC.1 RedCap.
-	Table H.3.1-4A is replaced by Table 16.3.1.7.4.3-1.
Table 16.3.1.7.4.3-1: ReportConfigInterRAT- DEFAULT
	Derivation Path: Table H.3.1-4A

	Information Element
	Value/remark
	Comment
	Condition

	ReportConfigInterRAT ::= SEQUENCE {
	
	
	

	  reportType CHOICE {
	
	
	

	    eventTriggered SEQUENCE {
	
	
	

	      eventId CHOICE {
	
	
	

	        eventB2 SEQUENCE {
	
	
	

	          b2-Threshold1 CHOICE {
	
	
	

	            rsrp
	63
	Actual value = 63 – 156 = -93dBm
	16.3.1.7-1
16.3.1.7-2
16.3.1.7-4
16.3.1.7-5
16.3.1.7-7
16.3.1.7-8

	
	66
	Actual value = 66 – 156 = -90dBm
	16.3.1.7-3
16.3.1.7-6

	          }
	
	
	

	          b2-Threshold2EUTRA CHOICE {
	
	
	

	            rsrp
	42
	Actual value = 42 – 140 = -98dBm
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



16.3.1.7.5	Test requirement
Same as the test requirements given in sub-clause 6.3.1.4.5 with following exceptions:
-	Table 6.3.1.4.4.1-3 is replaced by Table 16.3.1.7.4.1-3.
-	Table 6.3.1.4.5-1 is replaced by Table 16.3.1.7.5-1.
-	Table 6.3.1.4.5-2 is replaced by Table 16.3.1.7.5-2.
-	Tinterrupt in test requirements is specified in 38.133 [6] clause 6.1D.2.1.
Table 16.3.1.7.5-1: Cell specific test parameters (Cell 1)
	Parameter
	Unit
	Configuration
	Cell 1

	
	
	
	T1
	T2
	T3

	RF channel number
	
	1,2,3,4,5,6,7,8
	1

	Duplex mode
	
	1,4
	FDD

	
	
	2,3,5,6
	TDD

	
	
	7,8
	HD-FDD

	TDD Configuration
	
	2,5
	TDDConf.1.1

	
	
	3,6
	TDDConf.1.2

	BWchannel
	MHz
	1,4,7,8
	10: NRB,c = 52 (FDD)

	
	
	2,5
	10: NRB,c = 52 (TDD)

	
	
	3,6
	20: NRB,c = 51 (TDD)

	PDSCH reference measurement channel
	
	1,4,7,8
	SR.1.1 FDD

	
	
	2,5
	SR.1.1 TDD

	
	
	3,6
	SR.2.1 TDD

	CORSET reference channel
	
	1,4,7,8
	CR.1.1 FDD

	
	
	2,5
	CR.1.1 TDD

	
	
	3,6
	CR.2.1 TDD

	TRS configuration
	
	1,4,7,8
	TRS.1.1 FDD

	
	
	2,5
	TRS.1.1 TDD

	
	
	3,6
	TRS.1.2 TDD

	OCNG patternNote1
	
	1,2,3,4,5,6,7,8
	OP.1

	BWP
	Initial DL BWP
	
	
	DLBWP.0.1

	
	Dedicated DL BWP
	
	1,2,3,4,5,6,7,8
	DLBWP.1.1

	
	Initial UL BWP
	
	
	ULBWP.0.1

	
	Dedicated UL BWP
	
	
	ULBWP.1.1

	SMTC configuration
	
	1,2,3,4,5,6,7,8
	SMTC.1 RedCap

	SSB configuration
	
	1,2,4,5,7,8
	SSB.1 FR1

	
	
	3,6
	SSB.1 RedCap FR1

	b2-Threshold1Note 4
	dBm
	1,2,4,5,7,8
	-93

	
	
	3,6
	-90

	EPRE ratio of PSS to SSS
	dB
	
	

	EPRE ratio of PBCH_DMRS to SSS
	
	
	

	EPRE ratio of PBCH to PBCH_DMRS
	
	
	

	EPRE ratio of PDCCH_DMRS to SSS
	
	
	

	EPRE ratio of PDCCH to PDCCH_DMRS
	
	1,2,3,4,5,6,7,8
	0

	EPRE ratio of PDSCH_DMRS to SSS
	
	
	

	EPRE ratio of PDSCH to PDSCH_DMRS
	
	
	

	EPRE ratio of OCNG DMRS to SSS
	
	
	

	EPRE ratio of OCNG to OCNG DMRS
	
	
	

	NocNote2
	dBm/15 KHz
	1,2,3,4,5,6,7,8
	-100
	-104
	-100

	NocNote2
	dBm/SCS
	1,2,4,5,7,8
	-100
	-104
	-100

	
	
	3,6
	-97
	-101
	-97

	Ês/Noc
	dB
	1,2,3,4,5,6,7,8
	12
	0
	0

	Ês/IotNote3
	dB
	1,2,3,4,5,6,7,8
	12
	0
	0

	SS-RSRPNote3
	dBm/SCS
	1,2,4,5,7,8
	-88
	-104
	-100

	
	
	3,6
	-85
	-101
	-97

	IoNote3
	dBm/9.36 MHz
	1,2,4,5,7,8
	-59.78
	-73.04
	-69.04

	
	dBm/18.36 MHz
	3,6
	-56.86
	-70.11
	-66.11

	Propagation condition
	
	1,2,3,4,5,6,7,8
	AWGN

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for Noc to be fulfilled.
Note 3:	Ês/Iot, SS-RSRP, and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	Including test tolerance given in Annex F.



Table 16.3.1.7.5-2: Cell specific test parameters (Cell 2)
	Parameter
	Unit
	Configuration
	Cell 2

	
	
	
	T1
	T2
	T3

	RF channel number
	
	1,2,3,4,5,6,7,8
	2

	Duplex mode
	
	1,2,3,7
	FDD

	
	
	4,5,6,8
	TDD

	TDD special subframe configurationNote1
	
	4,5,6,8
	6

	TDD uplink-downlink configurationNote1
	
	4,5,6,8
	1

	BWchannel
	MHz
	1,2,3,4,5,6,7,8
	5 MHz: NRB,c = 25
10 MHz: NRB,c = 50
20 MHz: NRB,c = 100

	PRACH 
	
	1,2,3,7
	4

	ConfigurationNote2
	
	4,5,6,8
	53

	PDSCH parameters:
DL Reference Measurement
	
	1,2,3,7
	5 MHz: R.7 FDD
10 MHz: R.3 FDD
20 MHz: R.6 FDD

	ChannelNote3
	
	4,5,6,8
	5 MHz: R.4 TDD
10 MHz: R.0 TDD
20 MHz: R.3 TDD

	PCFICH/PDCCH/PHICH parameters:
DL Reference
	
	1,2,3,7
	5 MHz: R.11 FDD
10 MHz: R.6 FDD
20 MHz: R.10 FDD

	Measurement ChannelNote3
	
	4,5,6,8
	5 MHz: R.11 TDD
10 MHz: R.6 TDD
20 MHz: R.10 TDD

	OCNG PatternsNote3
	
	1,2,3,7
	5 MHz: OP.20 FDD
10 MHz: OP.10 FDD
20 MHz: OP.17 FDD

	
	
	4,5,6,8
	5 MHz: OP.9 TDD
10 MHz: OP.1 TDD
20 MHz: OP.7 TDD

	PBCH_RA
	dB
	1,2,3,4,5,6,7,8
	0

	PBCH_RB
	
	
	

	PSS_RA
	
	
	

	SSS_RA
	
	
	

	PCFICH_RB
	
	
	

	PHICH_RA
	
	
	

	PHICH_RB
	
	
	

	PDCCH_RA
	
	
	

	PDCCH_RB
	
	
	

	PDSCH_RA
	
	
	

	PDSCH_RB
	
	
	

	OCNG_RANote4
	
	
	

	OCNG_RBNote4
	
	
	

	NocNote5
	dBm/15kHz
	1,2,3,4,5,6,7,8
	-98

	Ês/Noc
	dB
	1,2,3,4,5,6,7,8
	-Infinity
	10.55
	8

	Ês/IotNote6
	dB
	1,2,3,4,5,6,7,8
	-Infinity
	10.55
	8

	RSRPNote6
	dBm/15kHz
	1,2,3,4,5,6,7,8
	-Infinity
	-87.45
	-90

	SCH_RPNote6
	dBm/15kHz
	1,2,3,4,5,6,7,8
	-Infinity
	-87.45
	-90

	IoNote6
	dBm/9MHz
	1,2,3,4,5,6,7,8
	-67.21
+10log(NRB,c/100)
	-56.29
+10log(NRB,c/100)
	-58.57
+10log(NRB,c/100)

	Propagation Condition
	
	1,2,3,4,5,6,7,8
	AWGN

	Note 1:	Special subframe and uplink-downlink configurations are specified in table 4.2-1 in TS 36.211 [24].
Note 2:	PRACH configurations are specified in table 5.7.1-2 and table 5.7.1-3 in TS 36.211 [24].
Note 3:	DL RMCs and OCNG patterns are specified in clauses A 3.1 and A 3.2 of TS 36.133 [23] respectively.
Note 4:	OCNG shall be used such that all cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 5:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for Noc to be fulfilled.
Note 6:	Ês/Iot, RSRP, SCH_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 7:	Propagation condition and correlation matrix are defined in clause B.2 in TS 36.101 [27].



16.3.1.8	NR SA FR1 - E-UTRA handover for 2Rx UE
Editor's Note: 
· TT analysis needs to be updated
16.3.1.8.1	Test purpose
To verify that the UE can make correct inter-RAT E-UTRAN handover when operating in standalone (SA) operation with PCell in FR1. This test shall also verify the NR to E-UTRAN handover requirements as specified in 38.133 [6] clause 6.1D.2.1.
16.3.1.8.2	Test applicability
This test applies to all types of NR RedCap UE with 2 Rx from Release 17 onwards.
16.3.1.8.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.3.1.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.16.3.1.8.
16.3.1.8.4	Test description
16.3.1.8.4.1	Initial conditions
Same as the initial conditions given in sub-clause 6.3.1.4.4.1 with the following exceptions:
-	Table 6.3.1.4.4.1-1 is replaced by Table 16.3.1.8.4.1-1.
-	Table 6.3.1.4.4.1-2 is replaced by Table 16.3.1.8.4.1-2.
-	Table 6.3.1.4.4.1-3 is replaced by Table 16.3.1.8.4.1-3
Table 16.3.1.8.4.1-1: Supported test configurations
	Configuration
	Description

	16.3.1.8-1
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode, LTE FDD

	16.3.1.8-2
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode, LTE FDD

	16.3.1.8-3
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode, LTE FDD

	16.3.1.8-4
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode, LTE TDD

	16.3.1.8-5
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode, LTE TDD

	16.3.1.8-6
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode, LTE TDD

	16.3.1.8-7
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD mode, LTE FDD

	16.3.1.8-8
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD mode, LTE TDD

	Note:	The UE is only required to be tested in one of the supported test configurations



Table 16.3.1.8.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.3.1.8.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.6.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.2
	

	Exceptions to connection diagram
	N/A
	



Table 16.3.1.8.4.1-3: General test parameters
	Parameter
	Unit
	Value
	Comment

	NR RF Channel Number
	
	1
	1 NR carrier frequency is used in the test

	LTE RF Channel Number
	
	2
	1 E-UTRAN carrier frequency is used in the test

	Initial conditions
	Active cell
	
	Cell 1
	NR cell

	
	Neighbouring cell
	
	Cell 2
	E-UTRAN cell

	Final condition
	Active cell
	
	Cell 2
	

	NR measurement quantity
	
	SS-RSRP
	

	E-UTRAN measurement quantity
	
	RSRP
	

	b2-Threshold1
	dBm
	As specified in Table 16.3.1.8.5-2
	Absolute NR SS-RSRP threshold for event B2

	b2-Threshold2EUTRAN
	dBm
	-98
	Absolute E-UTRAN RSRP threshold for event B2

	Hysteresis
	dB
	0
	

	TimeToTrigger
	s
	0
	

	Filter coefficient
	
	0
	L3 filtering is not used

	DRX
	
	OFF
	Non-DRX test

	Access Barring Information
	-
	Not sent
	No additional delays in random access procedure

	Time offset between cells
	
	3 ms
	Asynchronous cells

	Gap pattern configuration Id
	
	0
	As specified in 38.133 [6] Table 9.1.2-1 started before T2 starts

	T1
	s
	5
	

	T2
	s
	5
	

	T3
	s
	1
	



16.3.1.8.4.2	Test procedure
Same as the test procedure given in sub-clause 6.3.1.4.4.2.
16.3.1.8.4.3	Message contents
Same as the message contents specified in 6.3.1.4.4.3 with the following exceptions:
-	Table 7.3.1-3 in TS 38.508-1 [14] is used with condition SMTC.1 RedCap.
16.3.1.8.5	Test requirement
Same as the test requirements given in sub-clause 6.3.1.4.5 with following exceptions:
-	Table 6.3.1.4.4.1-3 is replaced by Table 16.3.1.8.4.1-3.
-	Table 6.3.1.4.5-1 is replaced by Table 16.3.1.8.5-1.
-	Table 6.3.1.4.5-2 is replaced by Table 16.3.1.8.5-2.
-	Tinterrupt in test requirements is specified in 38.133 [6] clause 6.1D.2.1.
Table 16.3.1.8.5-1: Cell specific test parameters (Cell 1)
	Parameter
	Unit
	Configuration
	Cell 1

	
	
	
	T1
	T2
	T3

	RF channel number
	
	1,2,3,4,5,6,7,8
	1

	Duplex mode
	
	1,4
	FDD

	
	
	2,3,5,6
	TDD

	
	
	7,8
	HD-FDD

	TDD Configuration
	
	2,5
	TDDConf.1.1

	
	
	3,6
	TDDConf.1.2

	BWchannel
	MHz
	1,4,7,8
	10: NRB,c = 52 (FDD)

	
	
	2,5
	10: NRB,c = 52 (TDD)

	
	
	3,6
	20: NRB,c = 51 (TDD)

	PDSCH reference measurement 
	
	1,4,7,8
	SR.1.1 FDD

	channel
	
	2,5
	SR.1.1 TDD

	
	
	3,6
	SR.2.1 TDD

	CORSET reference channel
	
	1,4,7,8
	CR.1.1 FDD

	
	
	2,5
	CR.1.1 TDD

	
	
	3,6
	CR.2.1 TDD

	TRS configuration
	
	1,4,7,8
	TRS.1.1 FDD

	
	
	2,5
	TRS.1.1 TDD

	
	
	3,6
	TRS.1.2 TDD

	OCNG patternNote1
	
	1,2,3,4,5,6,7,8
	OP.1

	BWP
	Initial DL BWP
	
	
	DLBWP.0.1

	
	Dedicated DL BWP
	
	1,2,3,4,5,6,7,8
	DLBWP.1.1

	
	Initial UL BWP
	
	
	ULBWP.0.1

	
	Dedicated UL BWP
	
	
	ULBWP.1.1

	SMTC configuration
	
	1,2,3,4,5,6,7,8
	SMTC.1 RedCap

	SSB configuration
	
	1,2,4,5,7,8
	SSB.1 FR1

	
	
	3,6
	SSB.1 RedCap FR1

	b2-Threshold1
	dBm
	1,2,4,5,7,8
	-94-96

	
	
	3,6
	-91-93

	EPRE ratio of PSS to SSS
	dB
	
	

	EPRE ratio of PBCH_DMRS to SSS
	
	
	

	EPRE ratio of PBCH to PBCH_DMRS
	
	
	

	EPRE ratio of PDCCH_DMRS to SSS
	
	
	

	EPRE ratio of PDCCH to PDCCH_DMRS
	
	1,2,3,4,5,6,7,8
	0

	EPRE ratio of PDSCH_DMRS to SSS
	
	
	

	EPRE ratio of PDSCH to PDSCH_DMRS
	
	
	

	EPRE ratio of OCNG DMRS to SSS
	
	
	

	EPRE ratio of OCNG to OCNG DMRS
	
	
	

	NocNote2
	dBm/15 KHz
	1,2,3,4,5,6,7,8
	-100-100+TT
	-104-104+TT
	-100-100+TT

	NocNote2
	dBm/SCS
	1,2,4,5,7,8
	-100-100+TT
	-104-104+TT
	-100-100+TT

	
	
	3,6
	-97-97+TT
	-101-101+TT
	-97-97+TT

	Ês/Noc
	dB
	1,2,3,4,5,6,7,8
	1212+TT
	00+TT
	00+TT

	Ês/IotNote3
	dB
	1,2,3,4,5,6,7,8
	1212+TT
	00+TT
	00+TT

	SS-RSRPNote3
	dBm/SCS
	1,2,4,5,7,8
	-88-88+TT
	-104-104+TT
	-100-100+TT

	
	
	3,6
	-85-85+TT
	-101-101+TT
	-97-97+TT

	IoNote3
	dBm/9.36 MHz
	1,2,4,5,7,8
	-59.78+TT
	-73.04+TT
	-69.04

	
	dBm/18.36 MHz
	3,6
	-56.86+TT
	-70.11+TT
	-66.11

	Propagation condition
	
	1,2,3,4,5,6,7,8
	AWGN

	Antenna Configuration and Correlation Matrix
	
	1,2,3,4,5,6,7.8
	1x2 Low

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for Noc to be fulfilled.
Note 3:	Ês/Iot, SS-RSRP, and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



Table 16.3.1.8.5-2: Cell specific test parameters (Cell 2)
	Parameter
	Unit
	Configuration
	Cell 2

	
	
	
	T1
	T2
	T3

	RF channel number
	
	1,2,3,4,5,6,7,8
	2

	Duplex mode
	
	1,2,3,7
	FDD

	
	
	4,5,6,8
	TDD

	TDD special subframe configurationNote1
	
	4,5,6,8
	6

	TDD uplink-downlink configurationNote1
	
	4,5,6,8
	1

	BWchannel
	MHz
	1,2,3,4,5,6,7,8
	5 MHz: NRB,c = 25
10 MHz: NRB,c = 50
20 MHz: NRB,c = 100

	PRACH 
	
	1,2,3,7
	4

	ConfigurationNote2
	
	4,5,6,8
	53

	PDSCH parameters:
DL Reference Measurement 
	
	1,2,3,7
	5 MHz: R.7 FDD
10 MHz: R.3 FDD
20 MHz: R.6 FDD

	ChannelNote3
	
	4,5,6,8
	5 MHz: R.4 TDD
10 MHz: R.0 TDD
20 MHz: R.3 TDD

	PCFICH/PDCCH/PHICH parameters:
DL Reference 
	
	1,2,3,7
	5 MHz: R.11 FDD
10 MHz: R.6 FDD
20 MHz: R.10 FDD

	Measurement ChannelNote3
	
	4,5,6,8
	5 MHz: R.11 TDD
10 MHz: R.6 TDD
20 MHz: R.10 TDD

	OCNG PatternsNote3
	
	1,2,3,7
	5 MHz: OP.20 FDD
10 MHz: OP.10 FDD
20 MHz: OP.17 FDD

	
	
	4,5,6,8
	5 MHz: OP.9 TDD
10 MHz: OP.1 TDD
20 MHz: OP.7 TDD

	PBCH_RA
	dB
	1,2,3,4,5,6,7,8
	0

	PBCH_RB
	
	
	

	PSS_RA
	
	
	

	SSS_RA
	
	
	

	PCFICH_RB
	
	
	

	PHICH_RA
	
	
	

	PHICH_RB
	
	
	

	PDCCH_RA
	
	
	

	PDCCH_RB
	
	
	

	PDSCH_RA
	
	
	

	PDSCH_RB
	
	
	

	OCNG_RANote4
	
	
	

	OCNG_RBNote4
	
	
	

	NocNote5
	dBm/15kHz
	1,2,3,4,5,6,7,8
	-98+TT

	Ês/Noc
	dB
	1,2,3,4,5,6,7,8
	-Infinity
	9.558+TT
	9.558+TT

	Ês/IotNote6
	dB
	1,2,3,4,5,6,7,8
	-Infinity
	9.558+TT
	9.558+TT

	RSRPNote6
	dBm/15kHz
	1,2,3,4,5,6,7,8
	-Infinity
	-88.45-90+TT
	-88.45-90+TT

	SCH_RPNote6
	dBm/15kHz
	1,2,3,4,5,6,7,8
	-Infinity
	-88.45-90+TT
	-88.45-90+TT

	IoNote6
	dBm/Ch BW9MHz
	1,2,3,4,5,6,7,8
	-67.21
+10log(NRB,c/100)
	-57.20+10log(NRB,c/100)-58.57+TT
+10log(NRB,c/100)
	-57.20+10log(NRB,c/100)-58.57+TT
+10log(NRB,c/100)

	Propagation Condition
	
	1,2,3,4,5,6,7,8
	AWGN

	Antenna Configuration and Correlation Matrix Note7
	
	1,2,3,4,5,6,7,8
	1x2 Low

	Note 1:	Special subframe and uplink-downlink configurations are specified in table 4.2-1 in TS 36.211 [24].
Note 2:	PRACH configurations are specified in table 5.7.1-2 and table 5.7.1-3 in TS 36.211 [24].
Note 3:	DL RMCs and OCNG patterns are specified in clauses A 3.1 and A 3.2 of TS 36.133 [23] respectively.
Note 4:	OCNG shall be used such that all cells are fully allocated, and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 5:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for Noc to be fulfilled.
Note 6:	Ês/Iot, RSRP, SCH_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 7:	Propagation condition and correlation matrix are defined in clause B.2 in TS 36.101 [27].



16.3.1.9	NR SA FR1 - E-UTRA handover with unknown target cell for 1 Rx UE
16.3.1.9.1	Test purpose
To verify that the UE can make correct inter-RAT E-UTRAN handover when operating in standalone (SA) operation with PCell in FR1. This test shall also verify the NR to E-UTRAN handover requirements for the case when the target E-UTRAN cell is unknown as specified in 38.133 [6] clause 6.1D.2.1.
16.3.1.9.2	Test applicability
This test applies to all types of NR RedCap UE with 1 Rx from Release 17 onwards.
16.3.1.9.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.3.1.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.16.3.1.9.
16.3.1.9.4	Test description
16.3.1.9.4.1	Initial conditions
Same as the initial conditions given in sub-clause 6.3.1.5.4.1 with the following exceptions:
-	Table 6.3.1.5.4.1-1 is replaced by Table 16.3.1.9.4.1-1.
-	Table 6.3.1.5.4.1-2 is replaced by Table 16.3.1.9.4.1-2.
-	Table 6.3.1.5.4.1-3 is replaced by Table 16.3.1.9.4.1-3
Table 16.3.1.9.4.1-1: Supported test configurations
	Configuration
	Description

	16.3.1.9-1
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode, LTE FDD

	16.3.1.9-2
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode, LTE FDD

	16.3.1.9-3
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode, LTE FDD

	16.3.1.9-4
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode, LTE TDD

	16.3.1.9-5
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode, LTE TDD

	16.3.1.9-6
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode, LTE TDD

	16.3.1.9-7
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD mode, LTE FDD

	16.3.1.9-8
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD mode, LTE TDD

	Note:	The UE is only required to be tested in one of the supported test configurations



Table 16.3.1.9.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-2 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.3.1.9.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	N/A
	



Table 16.3.1.9.4.1-3: General test parameters
	Parameter
	Unit
	Value
	Comment

	NR RF Channel Number
	
	1
	1 NR carrier frequency is used in the test

	LTE RF Channel Number
	
	2
	1 E-UTRAN carrier frequency is used in the test

	Initial conditions
	Active cell
	
	Cell 1
	NR cell

	
	Neighbouring cell
	
	Cell 2
	E-UTRAN cell

	Final condition
	Active cell
	
	Cell 2
	

	NR measurement quantity
	
	SS-RSRP
	

	DRX
	
	OFF
	Non-DRX test

	Access Barring Information
	-
	Not sent
	No additional delays in random access procedure

	Time offset between cells
	
	3 ms
	Asynchronous cells

	T1
	s
	5
	

	T2
	s
	1
	



16.3.1.9.4.2	Test procedure
Same as the test procedure given in sub-clause 6.3.1.5.4.2.
16.3.1.9.4.3	Message contents
Same as the message contents specified in 6.3.1.5.4.3.
16.3.1.9.5	Test requirement
Same as the test requirements given in sub-clause 6.3.1.5.5 with following exceptions:
-	Table 6.3.1.5.4.1-3 is replaced by Table 16.3.1.9.4.1-3.
-	Table 6.3.1.5.5-1 is replaced by Table 16.3.1.9.5-1.
-	Table 6.3.1.5.5-2 is replaced by Table 16.3.1.9.5-2.
-	Tinterrupt in test requirements is specified in 38.133 [6] clause 6.1D.2.1.
Table 16.3.1.9.5-1: Cell specific test parameters (Cell 1)
	Parameter
	Unit
	Configuration
	Cell 1

	
	
	
	T1
	T2

	RF channel number
	
	1,2,3,4,5,6,7,8
	1

	Duplex mode
	
	1,4
	FDD

	
	
	2,3,5,6
	TDD

	
	
	7,8
	HD-FDD

	TDD Configuration
	
	2,5
	TDDConf.1.1

	
	
	3,6
	TDDConf.1.2

	BWchannel
	MHz
	1,4,7,8
	10: NRB,c = 52 (FDD)

	
	
	2,5
	10: NRB,c = 52 (TDD)

	
	
	3,6
	20: NRB,c = 51 (TDD)

	PDSCH reference measurement channel
	
	1,4,7,8
	SR.1.1 FDD

	
	
	2,5
	SR.1.1 TDD

	
	
	3,6
	SR.2.1 TDD

	CORSET reference channel
	
	1,4,7,8
	CR.1.1 FDD

	
	
	2,5
	CR.1.1 TDD

	
	
	3,6
	CR.2.1 TDD

	TRS configuration
	
	1,4,7,8
	TRS.1.1 FDD

	
	
	2,5
	TRS.1.1 TDD

	
	
	3,6
	TRS.1.2 TDD

	OCNG patternNote1
	
	1,2,3,4,5,6,7,8
	OP.1

	BWP
	Initial DL BWP
	
	1,2,3,4,5,6,7,8
	DLBWP.0.1

	
	Dedicated DL BWP
	
	
	DLBWP.1.1

	
	Initial UL BWP
	
	
	ULBWP.0.1

	
	Dedicated UL BWP
	
	
	ULBWP.1.1

	SMTC configuration
	
	1,2,3,4,5,6,7,8
	SMTC.1 RedCap

	SSB configuration
	
	1,2,4,5,7,8
	SSB.1 FR1

	
	
	3,6
	SSB.1 RedCap FR1

	EPRE ratio of PSS to SSS
	dB
	
	

	EPRE ratio of PBCH_DMRS to SSS
	
	
	

	EPRE ratio of PBCH to PBCH_DMRS
	
	
	

	EPRE ratio of PDCCH_DMRS to SSS
	
	
	

	EPRE ratio of PDCCH to PDCCH_DMRS
	
	1,2,3,4,5,6,7,8
	0

	EPRE ratio of PDSCH_DMRS to SSS
	
	
	

	EPRE ratio of PDSCH to PDSCH_DMRS
	
	
	

	EPRE ratio of OCNG DMRS to SSS
	
	
	

	EPRE ratio of OCNG to OCNG DMRS
	
	
	

	NocNote2
	dBm/15 KHz
	1,2,3,4,5,6,7,8
	-98

	NocNote2
	dBm/SCS
	1,2,4,5,7,8
	-98

	
	
	3,6
	-95

	Ês/Noc
	dB
	1,2,3,4,5,6,7,8
	0
	0

	Ês/IotNote3
	dB
	1,2,3,4,5,6,7,8
	0
	0

	SS-RSRPNote3
	dBm/SCS
	1,2,4,5,7,8
	-98
	-98

	
	
	3,6
	-95
	-95

	IoNote3
	dBm/9.36 MHz
	1,2,4,5,7,8
	-67.04
	-67.04

	
	dBm/38.16 MHz
	3,6
	-64.12
	-64.12

	Propagation condition
	
	1,2,3,4,5,6,7,8
	AWGN

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for Noc to be fulfilled.
Note 3:	Ês/Iot, SS-RSRP, and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



Table 16.3.1.9.5-2: Cell specific test parameters (Cell 2)
	Parameter
	Unit
	Configuration
	Cell 2

	
	
	
	T1
	T2

	RF channel number
	
	1,2,3,4,5,6,7,8
	2

	Duplex mode
	
	1,2,3,7
	FDD

	
	
	4,5,6,8
	TDD

	TDD special subframe configurationNote1
	
	4,5,6,8
	6

	TDD uplink-downlink configurationNote1
	
	4,5,6,8
	1

	BWchannel
	MHz
	1,2,3,4,5,6,7,8
	5 MHz: NRB,c = 25
10 MHz: NRB,c = 50
20 MHz: NRB,c = 100

	PRACH ConfigurationNote2
	
	1,2,3,7
	4

	
	
	4,5,6,8
	53

	PDSCH parameters:
DL Reference Measurement ChannelNote3
	
	1,2,3,7
	5 MHz: R.7 FDD
10 MHz: R.3 FDD
20 MHz: R.6 FDD

	
	
	4,5,6,8
	5 MHz: R.4 TDD
10 MHz: R.0 TDD
20 MHz: R.3 TDD

	PCFICH/PDCCH/PHICH parameters:
DL Reference Measurement ChannelNote3
	
	1,2,3,7
	5 MHz: R.11 FDD
10 MHz: R.6 FDD
20 MHz: R.10 FDD

	
	
	4,5,6,8
	5 MHz: R.11 TDD
10 MHz: R.6 TDD
20 MHz: R.10 TDD

	OCNG PatternsNote3
	
	1,2,3,7
	5 MHz: OP.20 FDD
10 MHz: OP.10 FDD
20 MHz: OP.17 FDD

	
	
	4,5,6,8
	5 MHz: OP.9 TDD
10 MHz: OP.1 TDD
20 MHz: OP.7 TDD

	PBCH_RA
	dB
	1,2,3,4,5,6,7,8
	0

	PBCH_RB
	
	
	

	PSS_RA
	
	
	

	SSS_RA
	
	
	

	PCFICH_RB
	
	
	

	PHICH_RA
	
	
	

	PHICH_RB
	
	
	

	PDCCH_RA
	
	
	

	PDCCH_RB
	
	
	

	PDSCH_RA
	
	
	

	PDSCH_RB
	
	
	

	OCNG_RANote4
	
	
	

	OCNG_RBNote4
	
	
	

	NocNote5
	dBm/15kHz
	1,2,3,4,5,6,7,8
	-98

	Ês/Noc
	dB
	1,2,3,4,5,6,7,8
	-Infinity
	7

	Ês/IotNote6
	dB
	1,2,3,4,5,6,7,8
	-Infinity
	7

	RSRPNote6
	dBm/15kHz
	1,2,3,4,5,6,7,8
	-Infinity
	-91

	SCH_RPNote6
	dBm/15kHz
	1,2,3,4,5,6,7,8
	-Infinity
	-91

	IoNote6
	dBm/9MHz
	1,2,3,4,5,6,7,8
	-70.22
	-62.43

	Propagation Condition
	
	1,2,3,4,5,6,7,8
	AWGN

	Note 1:	Special subframe and uplink-downlink configurations are specified in table 4.2-1 in TS 36.211 [24].
Note 2:	PRACH configurations are specified in table 5.7.1-2 and table 5.7.1-3 in TS 36.211 [24].
Note 3:	DL RMCs and OCNG patterns are specified in clauses A 3.1 and A 3.2 of TS 36.133 [23] respectively.
Note 4:	OCNG shall be used such that all cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 5:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for Noc to be fulfilled.
Note 6:	Ês/Iot, RSRP, SCH_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 7:	Propagation condition and correlation matrix are defined in clause B.2 in TS 36.101 [27].



16.3.1.10	NR SA FR1 - E-UTRA handover with unknown target cell for 2 Rx UE
16.3.1.10.1	Test purpose
To verify that the UE can make correct inter-RAT E-UTRAN handover when operating in standalone (SA) operation with PCell in FR1. This test shall also verify the NR to E-UTRAN handover requirements for the case when the target E-UTRAN cell is unknown as specified in 38.133 [6] clause 6.1D.2.1.
16.3.1.10.2	Test applicability
This test applies to all types of NR RedCap UE with 2 Rx from Release 17 onwards.
16.3.1.10.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.3.1.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.16.3.1.10.
16.3.1.10.4	Test description
16.3.1.10.4.1	Initial conditions
Same as the initial conditions given in sub-clause 6.3.1.5.4.1 with the following exceptions:
-	Table 6.3.1.5.4.1-1 is replaced by Table 16.3.1.10.4.1-1.
-	Table 6.3.1.5.4.1-2 is replaced by Table 16.3.1.10.4.1-2.
-	Table 6.3.1.5.4.1-3 is replaced by Table 16.3.1.10.4.1-3
Table 16.3.1.10.4.1-1: Supported test configurations
	Configuration
	Description

	16.3.1.10-1
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode, LTE FDD

	16.3.1.10-2
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode, LTE FDD

	16.3.1.10-3
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode, LTE FDD

	16.3.1.10-4
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode, LTE TDD

	16.3.1.10-5
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode, LTE TDD

	16.3.1.10-6
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode, LTE TDD

	16.3.1.10-7
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD mode, LTE FDD

	16.3.1.10-8
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD mode, LTE TDD

	Note:	The UE is only required to be tested in one of the supported test configurations



Table 16.3.1.10.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.4-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.3.1.10.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.6.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.2
	

	Exceptions to connection diagram
	N/A
	



Table 16.3.1.10.4.1-3: General test parameters
	Parameter
	Unit
	Value
	Comment

	NR RF Channel Number
	
	1
	1 NR carrier frequency is used in the test

	LTE RF Channel Number
	
	2
	1 E-UTRAN carrier frequency is used in the test

	Initial conditions
	Active cell
	
	Cell 1
	NR cell

	
	Neighbouring cell
	
	Cell 2
	E-UTRAN cell

	Final condition
	Active cell
	
	Cell 2
	

	NR measurement quantity
	
	SS-RSRP
	

	DRX
	
	OFF
	Non-DRX test

	Access Barring Information
	-
	Not sent
	No additional delays in random access procedure

	Time offset between cells
	
	3 ms
	Asynchronous cells

	T1
	s
	5
	

	T2
	s
	1
	



16.3.1.10.4.2	Test procedure
Same as the test procedure given in sub-clause 6.3.1.5.4.2.
16.3.1.10.4.3	Message contents
Same as the message contents specified in 6.3.1.5.4.3.
16.3.1.10.5	Test requirement
Same as the test requirements given in sub-clause 6.3.1.5.5 with following exceptions:
-	Table 6.3.1.5.4.1-3 is replaced by Table 16.3.1.10.4.1-3.
-	Table 6.3.1.5.5-1 is replaced by Table 16.3.1.10.5-1.
-	Table 6.3.1.5.5-2 is replaced by Table 16.3.1.10.5-2.
-	Tinterrupt in test requirements is specified in 38.133 [6] clause 6.1D.2.1.
Table 16.3.1.10.5-1: Cell specific test parameters (Cell 1)
	Parameter
	Unit
	Configuration
	Cell 1

	
	
	
	T1
	T2

	RF channel number
	
	1,2,3,4,5,6,7,8
	1

	Duplex mode
	
	1,4
	FDD

	
	
	2,3,5,6
	TDD

	
	
	7,8
	HD-FDD

	TDD Configuration
	
	2,5
	TDDConf.1.1

	
	
	3,6
	TDDConf.1.2

	BWchannel
	MHz
	1,4,7,8
	10: NRB,c = 52 (FDD)

	
	
	2,5
	10: NRB,c = 52 (TDD)

	
	
	3,6
	20: NRB,c = 51 (TDD)

	PDSCH reference measurement 
	
	1,4,7,8
	SR.1.1 FDD

	channel
	
	2,5
	SR.1.1 TDD

	
	
	3,6
	SR.2.1 TDD

	CORSET reference channel
	
	1,4,7,8
	CR.1.1 FDD

	
	
	2,5
	CR.1.1 TDD

	
	
	3,6
	CR.2.1 TDD

	TRS configuration
	
	1,4,7,8
	TRS.1.1 FDD

	
	
	2,5
	TRS.1.1 TDD

	
	
	3,6
	TRS.1.2 TDD

	OCNG patternNote1
	
	1,2,3,4,5,6,7,8
	OP.1

	BWP
	Initial DL BWP
	
	1,2,3,4,5,6,7,8
	DLBWP.0.1

	
	Dedicated DL BWP
	
	
	DLBWP.1.1

	
	Initial UL BWP
	
	
	ULBWP.0.1

	
	Dedicated UL BWP
	
	
	ULBWP.1.1

	SMTC configuration
	
	1,2,3,4,5,6,7,8
	SMTC.1 RedCap

	SSB configuration
	
	1,2,4,5,7,8
	SSB.1 FR1

	
	
	3, 6
	SSB.1 RedCap FR1

	EPRE ratio of PSS to SSS
	dB
	
	

	EPRE ratio of PBCH-DMRS to SSS
	
	
	

	EPRE ratio of PBCH to PBCH-DMRS
	
	
	

	EPRE ratio of PDCCH-DMRS to SSS
	
	1,2,3,4,5,6,7,8
	0

	EPRE ratio of PDCCH to PDCCH-DMRS
	
	
	

	EPRE ratio of PDSCH_DMRS to SSS
	
	
	

	EPRE ratio of PDSCH to PDSCH-DMRS
	
	
	

	EPRE ratio of OCNG DMRS to SSS
	
	
	

	EPRE ratio of OCNG to OCNG DMRS
	
	
	

	NocNote2
	dBm/15 KHz
	1,2,3,4,5,6,7,8
	-98

	NocNote2
	dBm/SCS
	1,2,4,5,7,8
	-98

	
	
	3,6
	-95

	Ês/Noc
	dB
	1,2,3,4,5,6,7,8
	0
	0

	Ês/IotNote3
	dB
	1,2,3,4,5,6,7,8
	0
	0

	SS-RSRPNote3
	dBm/SCS
	1,2,4,5,7,8
	-98
	-98

	
	
	3,6
	-95
	-95

	IoNote3
	dBm/9.36 MHz
	1,2,4,5,7,8
	-67.04
	-67.04

	
	dBm/18.36 MHz
	3,6
	-64.12
	-64.12

	Propagation condition
	
	1,2,3,4,5,6,7,8
	AWGN

	Antenna Configuration and Correlation Matrix
	
	1,2,3,4,5,6,7,8
	1x2 Low

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for Noc to be fulfilled.
Note 3:	Ês/Iot, SS-RSRP, and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



Table 16.3.1.10.5-2: Cell specific test parameters (Cell 2)
	Parameter
	Unit
	Configuration
	Cell 2

	
	
	
	T1
	T2

	RF channel number
	
	1,2,3,4,5,6,7,8
	2

	Duplex mode
	
	1,2,3,7
	FDD

	
	
	4,5,6,8
	TDD

	TDD special subframe configurationNote1
	
	4,5,6,8
	6

	TDD uplink-downlink configurationNote1
	
	4,5,6,8
	1

	BWchannel
	MHz
	1,2,3,4,5,6,7,8
	5 MHz: NRB,c = 25
10 MHz: NRB,c = 50
20 MHz: NRB,c = 100

	PRACH ConfigurationNote2
	
	1,2,3,7
	4

	
	
	4,5,6,8
	53

	PDSCH parameters:
DL Reference Measurement ChannelNote3
	
	1,2,3,7
	5 MHz: R.7 FDD
10 MHz: R.3 FDD
20 MHz: R.6 FDD

	
	
	4,5,6,8
	5 MHz: R.4 TDD
10 MHz: R.0 TDD
20 MHz: R.3 TDD

	PCFICH/PDCCH/PHICH parameters:
DL Reference Measurement ChannelNote3
	
	1,2,3,7
	5 MHz: R.11 FDD
10 MHz: R.6 FDD
20 MHz: R.10 FDD

	
	
	4,5,6,8
	5 MHz: R.11 TDD
10 MHz: R.6 TDD
20 MHz: R.10 TDD

	OCNG PatternsNote3
	
	1,2,3,7
	5 MHz: OP.20 FDD
10 MHz: OP.10 FDD
20 MHz: OP.17 FDD

	
	
	4,5,6,8
	5 MHz: OP.9 TDD
10 MHz: OP.1 TDD
20 MHz: OP.7 TDD

	PBCH_RA
	dB
	1,2,3,4,5,6,7,8
	0

	PBCH_RB
	
	
	

	PSS_RA
	
	
	

	SSS_RA
	
	
	

	PCFICH_RB
	
	
	

	PHICH_RA
	
	
	

	PHICH_RB
	
	
	

	PDCCH_RA
	
	
	

	PDCCH_RB
	
	
	

	PDSCH_RA
	
	
	

	PDSCH_RB
	
	
	

	OCNG_RANote4
	
	
	

	OCNG_RBNote4
	
	
	

	NocNote5
	dBm/15kHz
	1,2,3,4,5,6,7,8
	-98

	Ês/Noc
	dB
	1,2,3,4,5,6,7,8
	-Infinity
	7

	Ês/IotNote6
	dB
	1,2,3,4,5,6,7,8
	-Infinity
	7

	RSRPNote6
	dBm/15kHz
	1,2,3,4,5,6,7,8
	-Infinity
	-91

	SCH_RPNote6
	dBm/15kHz
	1,2,3,4,5,6,7,8
	-Infinity
	-91

	IoNote6
	dBm/9MHz
	1,2,3,4,5,6,7,8
	-70.22
	-62.43

	Propagation Condition
	
	1,2,3,4,5,6,7,8
	AWGN

	Antenna Configuration and Correlation Matrix Note7
	
	1,2,3,4,5,6,7,8
	1x2 Low

	Note 1:	Special subframe and uplink-downlink configurations are specified in table 4.2-1 in TS 36.211 [24].
Note 2:	PRACH configurations are specified in table 5.7.1-2 and table 5.7.1-3 in TS 36.211 [24].
Note 3:	DL RMCs and OCNG patterns are specified in clauses A 3.1 and A 3.2 of TS 36.133 [23] respectively.
Note 4:	OCNG shall be used such that all cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 5:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for Noc to be fulfilled.
Note 6:	Ês/Iot, RSRP, SCH_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 7:	Propagation condition and correlation matrix are defined in clause B.2 in TS 36.101 [27].



16.3.2	RRC connection mobility control for RedCap
16.3.2.1	RRC re-establishment for RedCap
16.3.2.1.0	Minimum conformance requirements
16.3.2.1.0.1	Minimum conformance requirements for FR1 RRC re-establishment
The requirements in clause 6.3.2.1.0.1 shall apply when RedCap UE is capable of 2 Rx.
When UE is only required to support 1 Rx antenna, the requirements defined in clause 6.3.2.1.0.1 shall apply except that:
-	Tidentify_intra_NR as specified in Table 16.3.2.1.0.1-1.
-	Tidentify_inter_NR, i as specified in Table 16.3.2.1.0.1-2.
Table 16.3.2.1.0.1-1: Time to identify target NR cell for RRC connection re-establishment to NR intra-frequency cell
	Serving cell 
	FR of target NR 
	Tidentify_intra_NR [ms]

	SSB Ês/Iot (dB)
	cell
	Known NR cell
	Unknown NR cell

	≥ -8
	FR1
	MAX (200 ms, 6 x TSMTC)
	MAX (800 ms, [11] x TSMTC)

	< -8
	FR1
	N/A
	800Note1

	Note 1:	The UE is not required to successfully identify a cell on any NR frequency layer when TSMTC > 20 ms and serving cell SSB Ês/Iot < -8 dB.



Table 16.3.2.1.0.1-2: Time to identify target NR cell for RRC connection re-establishment to NR inter-frequency cell
	Serving cell SSB Ês/Iot (dB)
	FR of target NR cell
	Tidentify_inter_NR, i [ms]

	
	
	Known NR cell
	Unknown NR cell

	≥ -8
	FR1
	MAX (200 ms, 7 x TSMTC, i)
	MAX (800 ms, [14] x TSMTC, i)

	< -8
	FR1
	N/A
	800Note1

	Note 1:	The UE is not required to successfully identify a cell on any NR frequency layer when TSMTC,i > 20 ms and serving cell SSB Ês/Iot < -8 dB.



The normative reference for this requirement is TS 38.133 [6] clauses 6.2.1B.
16.3.2.1.1	NR SA FR1 Intra-frequency RRC Re-establishment in FR1 for 1 Rx UE
Editor's Note: 
· TT analysis needs to be updated to include Cell2 power level during T2 (-inf)
16.3.2.1.1.1	Test purpose
To verify that the NR intra-frequency RRC re-establishment delay in FR1 with known target cell is within the specified limits. This test will verify the requirements in 38.133 [6] clause 6.2.1B.
16.3.2.1.1.2	Test applicability
This test applies to all types of NR RedCap UE with 1Rx from Release 17 onwards.
16.3.2.1.1.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 6.3.2.1.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.16.3.2.1.1.
16.3.2.1.1.4	Test description
16.3.2.1.1.4.1	Initial conditions
Same as the initial conditions given in sub-clause 6.3.2.1.1.4.1 with following exceptions:
-	Table 6.3.2.1.1.4.1-1 is replaced by Table 16.3.2.1.1.4.1-1.
-	Table 6.3.2.1.1.4.1-2 is replaced by Table 16.3.2.1.1.4.1-2.
-	Table 6.3.2.1.1.4.1-3 is replaced by Table 16.3.2.1.1.4.1-3
Table 16.3.2.1.1.4.1-1: Supported test configurations
	Configuration
	Description

	16.3.2.1.1-1
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.3.2.1.1-2
	15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.3.2.1.1-3
	30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.3.2.1.1-4
	15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations.



Table 16.3.2.1.1.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.3.2.1.1.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	
	



Table 16.3.2.1.1.4.1-3: General test parameters for NR intra-frequency RRC Re-establishment test case in FR1
	Parameter
	Unit
	Test configuration
	Value
	Comment

	Initial condition
	Active cell
	
	1,2,3,4
	Cell1
	

	
	Neighbour cells
	
	1,2,3,4
	Cell2 
	

	Final condition
	Active cell
	
	1,2,3,4
	Cell2
	

	RF Channel Number
	
	1,2,3,4
	1
	

	Time offset between cells
	
	1,4
	3 ms
	Asynchronous cells

	
	
	2,3
	3 s
	Synchronous cells

	N310
	-
	1,2,3,4
	1
	Maximum consecutive out-of-sync indications from lower layers

	N311
	-
	1,2,3,4
	1
	Minimum consecutive in-sync indications from lower layers

	T310
	ms
	1,2,3,4
	0
	Radio link failure timer;

	T311
	ms
	1,2,3,4
	3000
	RRC re-establishment timer

	Access Barring Information
	-
	1,2,3,4
	Not Sent
	No additional delays in random access procedure.

	SSB configuration
	
	1,2,4
	SSB.1 FR1
	

	
	
	3
	SSB.1 RedCap FR1
	

	SMTC configuration
	
	1,4
	SMTC.2
	

	
	
	2,3
	SMTC.1
	

	DRX cycle length
	s
	1,2,3,4
	OFF
	

	PRACH configuration
	
	1,2,3,4
	PRACH.1 FR1
	Table A.7.1-1

	T1
	s
	1,2,3,4
	5
	

	T2
	ms
	1,2,3,4
	440
	Time for the UE to detect RLF
(Summation of TEvaluate_out_SSB defined in clause 8.1B in TS 38.133 [6], T310 and the period for UE turns off transmitter defined in clause 8.1B.5 in TS 38.133[6])

	T3
	s
	1,2,3,4
	2
	



16.3.2.1.1.4.2	Test procedure
Same as the test procedure given in sub-clause 6.3.2.1.1.4.2.
16.3.2.1.1.4.3	Message contents
Same as the message contents given in 6.3.2.1.1.4.3 with the following exceptions:
-	Table 7.3.1-3 in 38.508-1 [14] is used with condition SMTC.2 for Test Configuration 16.3.2.1.1-4.
16.3.2.1.1.5	Test requirement
Same as the test requirements given in sub-clause 6.3.2.1.1.5 with following exceptions:
-	Table 6.3.2.1.1.5-1 is replaced by Table 16.3.2.1.1.5-1.
Table 16.3.2.1.1.5-1: Cell specific test parameters
	Parameter
	Unit
	Test config
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T3
	T1
	T2
	T3

	TDD configuration
	
	1,4
	N/A
	N/A

	
	
	2
	TDDConf.1.1
	TDDConf.1.1

	
	
	3
	TDDConf.2.1
	TDDConf.2.1

	PDSCH RMC configuration
	
	1,4
	SR.1.1 FDD
	SR.1.1 FDD

	
	
	2
	SR.1.1 TDD
	SR.1.1 TDD

	
	
	3
	SR.2.1 TDD
	SR.2.1 TDD

	RMSI CORESET RMC 
	
	1,4
	CR.1.1 FDD
	CR.1.1 FDD

	configuration
	
	2
	CR.1.1 TDD
	CR.1.1 TDD

	
	
	3
	CR.2.1 TDD
	CR.2.1 TDD

	Dedicated CORESET RMC 
	
	1,4
	CCR.1.1 FDD
	CCR.1.1 FDD

	configuration
	
	2
	CCR.1.1 TDD
	CCR.1.1 TDD

	
	
	3
	CCR.2.1 TDD
	CCR.2.1 TDD

	OCNG Pattern
	
	1,2,3,4
	OP.1
	OP.1

	TRS configuration
	
	1,4
	TRS.1.1 FDD
	TRS.1.1 FDD

	
	
	2
	TRS.1.1 TDD
	TRS.1.1 TDD

	
	
	3
	TRS.1.2 TDD
	TRS.1.2 TDD

	Initial DL BWP configuration
	
	1,2,3,4
	DLBWP.0.1
	DLBWP.0.1

	Initial UL BWP configuration
	
	1,2,3,4
	ULBWP.0.1
	ULBWP.0.1

	Active DL BWP configuration
	
	1,2,3,4
	DLBWP.1.1
	N/A
	N/A
	N/A
	N/A
	DLBWP.1.1

	Active UL BWP configuration
	
	1,2,3,4
	ULBWP.1.1
	N/A
	N/A
	N/A
	N/A
	ULBWP.1.1

	RLM-RS
	
	1,2,3,4
	SSB
	SSB

	

	dB
	1,2,3,4
	1.54
	-infinity
	-infinity
	-3.79
	-infinity4
	4

	
 Note2
	dBm/SCS
	1,2,4
	-98

	
	
	3
	-95

	
 Note2
	dBm/15 kHz
	1,2,3,4
	-98

	

	dB
	1,2,3,4
	7
	-infinity
	-infinity
	4
	-infinity4
	4

	SS-RSRP Note3
	dBm/SCS
	1,2,4
	-91
	-infinity
	-infinity
	-94
	-infinity-94
	-94

	
	
	3
	-88
	-infinity
	-infinity
	-91
	-infinity-91
	-91

	Io
	dBm/9.36 MHz
	1,2,4
	-60.74
	-64.59
	-64.59
	-60.74
	-70.05-64.59
	-64.59

	
	dBm/18.36 MHz
	3
	-57.81
	-61.66
	-61.66
	-57.81
	-67.12-61.66
	-61.66

	Propagation Condition 
	
	1,2,3,4
	AWGN

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	SS-RSRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



16.3.2.1.2	NR SA FR1 Intra-frequency RRC Re-establishment in FR1 for 2 Rx UE
Editor's Note: 
· TT analysis needs to be updated to include Cell2 power level during T2 (-inf)
16.3.2.1.2.1	Test purpose
To verify that the NR intra-frequency RRC re-establishment delay in FR1 with known target cell is within the specified limits. This test will verify the requirements in 38.133 [6] clause 6.2.1B.
16.3.2.1.2.2	Test applicability
This test applies to all types of NR RedCap UE with 2Rx from Release 17 onwards.
16.3.2.1.2.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 6.3.2.1.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.16.3.2.1.2.
16.3.2.1.2.4	Test description
16.3.2.1.2.4.1	Initial conditions
Same as the initial conditions given in sub-clause 6.3.2.1.1.4.1 with following exceptions:
-	Table 6.3.2.1.1.4.1-1 is replaced by Table 16.3.2.1.2.4.1-1.
-	Table 6.3.2.1.1.4.1-2 is replaced by Table 16.3.2.1.2.4.1-2.
-	Table 6.3.2.1.1.4.1-3 is replaced by Table 16.3.2.1.2.4.1-3
Table 16.3.2.1.2.4.1-1: Supported test configurations
	Configuration
	Description

	16.3.2.1.2-1
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.3.2.1.2-2
	15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.3.2.1.2-3
	30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.3.2.1.2-4
	15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations.



Table 16.3.2.1.2.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 6.3.2.1.1.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.2
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	- Without LTE link
	



Table 16.3.2.1.2.4.1-3: General test parameters for NR intra-frequency RRC Re-establishment test case in FR1
	Parameter
	Unit
	Test configuration
	Value
	Comment

	Initial condition
	Active cell
	
	1,2,3,4
	Cell1
	

	
	Neighbour cells
	
	1,2,3,4
	Cell2 
	

	Final condition
	Active cell
	
	1,2,3,4
	Cell2
	

	RF Channel Number
	
	1,2,3,4
	1
	

	Time offset between cells
	
	1,4
	3 ms
	Asynchronous cells

	
	
	2,3
	3 s
	Synchronous cells

	N310
	-
	1,2,3,4
	1
	Maximum consecutive out-of-sync indications from lower layers

	N311
	-
	1,2,3,4
	1
	Minimum consecutive in-sync indications from lower layers

	T310
	ms
	1,2,3,4
	0
	Radio link failure timer;

	T311
	ms
	1,2,3,4
	3000
	RRC re-establishment timer

	Access Barring Information
	-
	1,2,3,4
	Not Sent
	No additional delays in random access procedure.

	SSB configuration
	
	1,2,4
	SSB.1 FR1
	

	
	
	3
	SSB.1 RedCap FR1
	

	SMTC configuration
	
	1,4
	SMTC.2
	

	
	
	2,3
	SMTC.1
	

	DRX cycle length
	s
	1,2,3,4
	OFF
	

	PRACH configuration
	
	1,2,3,4
	PRACH.1 FR1
	Table A.7.1-1

	T1
	s
	1,2,3,4
	5
	

	T2
	ms
	1,2,3,4
	240
	Time for the UE to detect RLF
(Summation of TEvaluate_out_SSB defined in clause 8.1B in TS 38.133 [6], T310 and the period for UE turns off transmitter defined in clause 8.1B.5 in TS 38.133[6])

	T3
	s
	1,2,3,4
	2
	



16.3.2.1.2.4.2	Test procedure
Same as the test procedure given in sub-clause 6.3.2.1.1.4.2.
16.3.2.1.2.4.3	Message contents
Same as the message contents given in 6.3.2.1.1.4.3 with the following exceptions:
-	Table 7.3.1-3 in 38.508-1 [14] is used with condition SMTC.2 for Test Configuration 16.3.2.1.2-4.
16.3.2.1.2.5	Test requirement
Same as the test requirements given in sub-clause 6.3.2.1.1.5 with following exceptions:
-	Table 6.3.2.1.1.5-1 is replaced by Table 16.3.2.1.2.5-1.
Table 16.3.2.1.2.5-1: Cell specific test parameters
	Parameter
	Unit
	Test config
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T3
	T1
	T2
	T3

	TDD configuration
	
	1,4
	N/A
	N/A

	
	
	2
	TDDConf.1.1
	TDDConf.1.1

	
	
	3
	TDDConf.2.1
	TDDConf.2.1

	PDSCH RMC configuration
	
	1,4
	SR.1.1 FDD
	SR.1.1 FDD

	
	
	2
	SR.1.1 TDD
	SR.1.1 TDD

	
	
	3
	SR.2.1 TDD
	SR.2.1 TDD

	RMSI CORESET RMC 
	
	1,4
	CR.1.1 FDD
	CR.1.1 FDD

	configuration
	
	2
	CR.1.1 TDD
	CR.1.1 TDD

	
	
	3
	CR.2.1 TDD
	CR.2.1 TDD

	Dedicated CORESET RMC 
	
	1,4
	CCR.1.1 FDD
	CCR.1.1 FDD

	configuration
	
	2
	CCR.1.1 TDD
	CCR.1.1 TDD

	
	
	3
	CCR.2.1 TDD
	CCR.2.1 TDD

	OCNG Pattern
	
	1,2,3,4
	OP.1
	OP.1

	TRS configuration
	
	1,4
	TRS.1.1 FDD
	TRS.1.1 FDD

	
	
	2
	TRS.1.1 TDD
	TRS.1.1 TDD

	
	
	3
	TRS.1.2 TDD
	TRS.1.2 TDD

	Initial DL BWP configuration
	
	1,2,3,4
	DLBWP.0.1
	DLBWP.0.1

	Initial UL BWP configuration
	
	1,2,3,4
	ULBWP.0.1
	ULBWP.0.1

	Active DL BWP configuration
	
	1,2,3,4
	DLBWP.1.1
	N/A
	N/A
	N/A
	N/A
	DLBWP.1.1

	Active UL BWP configuration
	
	1,2,3,4
	ULBWP.1.1
	N/A
	N/A
	N/A
	N/A
	ULBWP.1.1

	RLM-RS
	
	1,2,3,4
	SSB
	SSB

	

	dB
	1,2,3,4
	1.54
	-infinity
	-infinity
	-3.79
	-infinity4
	4

	
 Note2
	dBm/SCS
	1,2,4
	-98

	
	
	3
	-95

	
 Note2
	dBm/15 kHz
	1,2,3,4
	-98

	

	dB
	1,2,3,4
	7
	-infinity
	-infinity
	4
	-infinity4
	4

	SS-RSRP Note3
	dBm/SCS
	1,2,4
	-91
	-infinity
	-infinity
	-94
	-infinity-94
	-94

	
	
	3
	-88
	-infinity
	-infinity
	-91
	-infinity-91
	-91

	Io
	dBm/9.36 MHz
	1,2,4
	-60.74
	-64.59
	-64.59
	-60.74
	-70.05-64.59
	-64.59

	
	dBm/18.36 MHz
	3
	-57.81
	-61.66
	-61.66
	-57.81
	-67.12-61.66
	-61.66

	Propagation Condition
	
	1,2,3,4
	AWGN

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	SS-RSRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



16.3.2.1.3	NR SA FR1-FR1 Inter-frequency RRC Re-establishment in FR1 for 1 Rx UE
16.3.2.1.3.1	Test purpose
To verify that the NR inter-frequency RRC re-establishment delay in FR1 without known target cell is within the specified limits. This test will verify the requirements in 38.133 [6] clause 6.2.1B.
16.3.2.1.3.2	Test applicability
This test applies to all types of NR RedCap UE with 1Rx from Release 17 onwards.
16.3.2.1.3.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 6.3.2.1.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.16.3.2.1.3.
16.3.2.1.3.4	Test description
16.3.2.1.3.4.1	Initial conditions
Same as the initial conditions given in sub-clause 6.3.2.1.2.4.1 with following exceptions:
-	Table 6.3.2.1.2.4.1-1 is replaced by Table 16.3.2.1.3.4.1-1.
-	Table 6.3.2.1.2.4.1-2 is replaced by Table 16.3.2.1.3.4.1-2.
-	Table 6.3.2.1.1.4.1-3 is replaced by Table 16.3.2.1.3.4.1-3
Table 16.3.2.1.3.4.1-1: Supported test configurations
	Configuration
	Description of serving cell
	Description of target cell

	16.3.2.1.3-1
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.3.2.1.3-2
	15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode
	15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.3.2.1.3-3
	30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode
	30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.3.2.1.3-4
	15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode
	15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations.



Table 16.3.2.1.3.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.3.2.1.3.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	
	



Table 16.3.2.1.3.4.1-3: General test parameters for NR intra-frequency RRC Re-establishment test case in FR1
	Parameter
	Unit
	Test configuration
	Value
	Comment

	Initial condition
	Active cell
	
	1,2,3,4
	Cell1
	

	
	Neighbour cells
	
	1,2,3,4
	Cell2 
	

	Final condition
	Active cell
	
	1,2,3,4
	Cell2
	

	RF Channel Number
	
	1,2,3,4
	1,2
	

	Time offset between cells
	
	1,4
	3 ms
	Asynchronous cells

	
	
	2,3
	3 s
	Synchronous cells

	N310
	-
	1,2,3,4
	1
	Maximum consecutive out-of-sync indications from lower layers

	N311
	-
	1,2,3,4
	1
	Minimum consecutive in-sync indications from lower layers

	T310
	ms
	1,2,3,4
	0
	Radio link failure timer;

	T311
	ms
	1,2,3,4
	5000
	RRC re-establishment timer

	Access Barring Information
	-
	1,2,3,4
	Not Sent
	No additional delays in random access procedure.

	SSB configuration
	
	1,2,4
	SSB.1 FR1
	

	
	
	3
	SSB.1 RedCap FR1
	

	SMTC configuration
	
	1,4
	SMTC.2
	

	
	
	2,3
	SMTC.1
	

	DRX cycle length
	s
	1,2,3,4
	OFF
	

	PRACH configuration
	
	1,2,3,4
	PRACH.1 FR1
	Table A.7.1-1

	T1
	s
	1,2,3,4
	5
	

	T2
	ms
	1,2,3,4
	440
	Time for the UE to detect RLF
(Summation of TEvaluate_out_SSB defined in clause 8.1B in TS 38.133 [6], T310 and the period for UE turns off transmitter defined in clause 8.1B.5 in TS 38.133[6])

	T3
	s
	1,2,3,4
	5
	



16.3.2.1.3.4.2	Test procedure
Same as the test procedure given in sub-clause 6.3.2.1.2.4.2.
16.3.2.1.3.4.3	Message contents
Same as the message contents given in 6.3.2.1.2.4.3 with the following exceptions:
-	Table 7.3.1-3 in 38.508-1 [14] is used with condition SMTC.2 for Test Configuration 16.3.2.1.3-4.
16.3.2.1.3.5	Test requirement
Same as the test requirements given in sub-clause 6.3.2.1.2.5 with following exceptions:
-	Table 6.3.2.1.2.5-1 is replaced by Table 16.3.2.1.3.5-1.
Table 16.3.2.1.3.5-1: Cell specific test parameters
	Parameter
	Unit
	Test config
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T3
	T1
	T2
	T3

	RF Channel Number
	
	1,2,3,4
	1
	2

	TDD configuration
	
	1,4
	N/A
	N/A

	
	
	2
	TDDConf.1.1
	TDDConf.1.1

	
	
	3
	TDDConf.2.1
	TDDConf.2.1

	PDSCH RMC configuration
	
	1,4
	SR.1.1 FDD
	SR.1.1 FDD

	
	
	2
	SR.1.1 TDD
	SR.1.1 TDD

	
	
	3
	SR.2.1 TDD
	SR.2.1 TDD

	RMSI CORESET RMC 
	
	1,4
	CR.1.1 FDD
	CR.1.1 FDD

	configuration
	
	2
	CR.1.1 TDD
	CR.1.1 TDD

	
	
	3
	CR.2.1 TDD
	CR.2.1 TDD

	Dedicated CORESET RMC 
	
	1,4
	CCR.1.1 FDD
	CCR.1.1 FDD

	configuration
	
	2
	CCR.1.1 TDD
	CCR.1.1 TDD

	
	
	3
	CCR.2.1 TDD
	CCR.2.1 TDD

	OCNG Pattern
	
	1,2,3,4
	OP.1
	OP.1

	TRS configuration
	
	1,4
	TRS.1.1 FDD
	TRS.1.1 FDD

	
	
	2
	TRS.1.1 TDD
	TRS.1.1 TDD

	
	
	3
	TRS.1.2 TDD
	TRS.1.2 TDD

	Initial DL BWP configuration
	
	1,2,3,4
	DLBWP.0.1
	DLBWP.0.1

	Initial UL BWP configuration
	
	1,2,3,4
	ULBWP.0.1
	ULBWP.0.1

	Active DL BWP configuration
	
	1,2,3,4
	DLBWP.1.1
	N/A
	N/A
	N/A
	N/A
	DLBWP.1.1

	Active UL BWP configuration
	
	1,2,3,4
	ULBWP.1.1
	N/A
	N/A
	N/A
	N/A
	ULBWP.1.1

	RLM-RS
	
	1,2,3,4
	SSB
	SSB

	

	dB
	1,2,3,4
	4
	-infinity
	-infinity
	-infinity
	-infinity
	7

	
 Note2
	dBm/SCS
	1,2,4
	-98

	
	
	3
	-95

	
 Note2
	dBm/15 kHz
	1,2,3,4
	-98

	

	dB
	1,2,3,4
	4
	-infinity
	-infinity
	-infinity
	-infinity
	7

	SS-RSRP Note3
	dBm/SCS
	1,2,4
	-94
	-infinity
	-infinity
	-infinity
	-infinity
	-91

	
	
	3
	-91
	-infinity
	-infinity
	-infinity
	-infinity
	-88

	Io
	dBm/9.36 MHz
	1,2,4
	-64.59
	-70.05
	-70.05
	-70.05
	-70.05
	-62.26

	
	dBm/18.36 MHz
	3
	-61.66
	-67.12
	-67.12
	-67.12
	-67.12
	-59.33

	Propagation Condition
	
	1,2,3,4
	AWGN

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for Noc to be fulfilled.
Note 3:	SS-RSRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



16.3.2.1.4	NR SA FR1-FR1 Inter-frequency RRC Re-establishment in FR1 for 2 Rx UE
16.3.2.1.4.1	Test purpose
To verify that the NR inter-frequency RRC re-establishment delay in FR1 without known target cell is within the specified limits. This test will verify the requirements in 38.133 [6] clause 6.2.1B.
16.3.2.1.4.2	Test applicability
This test applies to all types of NR RedCap UE with 2Rx from Release 17 onwards.
16.3.2.1.4.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 6.3.2.1.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.16.3.2.1.4.
16.3.2.1.4.4	Test description
16.3.2.1.4.4.1	Initial conditions
Same as the initial conditions given in sub-clause 6.3.2.1.2.4.1 with following exceptions:
-	Table 6.3.2.1.2.4.1-1 is replaced by Table 16.3.2.1.4.4.1-1.
-	Table 6.3.2.1.2.4.1-2 is replaced by Table 16.3.2.1.4.4.1-2.
-	Table 6.3.2.1.2.4.1-3 is replaced by Table 16.3.2.1.4.4.1-3
Table 16.3.2.1.4.4.1-1: Supported test configurations
	Configuration
	Description of serving cell
	Description of target cell

	16.3.2.1.4-1
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.3.2.1.4-2
	15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode
	15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.3.2.1.4-3
	30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode
	30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.3.2.1.4-4
	15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode
	15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations.



Table 16.3.2.1.4.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.4-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 6.3.2.1.2.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.2
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	- Without LTE link
	



Table 16.3.2.1.4.4.1-3: General test parameters for NR intra-frequency RRC Re-establishment test case in FR1
	Parameter
	Unit
	Test configuration
	Value
	Comment

	Initial condition
	Active cell
	
	1,2,3,4
	Cell1
	

	
	Neighbour cells
	
	1,2,3,4
	Cell2 
	

	Final condition
	Active cell
	
	1,2,3,4
	Cell2
	

	RF Channel Number
	
	1,2,3,4
	1,2
	

	Time offset between cells
	
	1,4
	3 ms
	Asynchronous cells

	
	
	2,3
	3 s
	Synchronous cells

	N310
	-
	1,2,3,4
	1
	Maximum consecutive out-of-sync indications from lower layers

	N311
	-
	1,2,3,4
	1
	Minimum consecutive in-sync indications from lower layers

	T310
	ms
	1,2,3,4
	0
	Radio link failure timer;

	T311
	ms
	1,2,3,4
	5000
	RRC re-establishment timer

	Access Barring Information
	-
	1,2,3,4
	Not Sent
	No additional delays in random access procedure.

	SSB configuration
	
	1,2,4
	SSB.1 FR1
	

	
	
	3
	SSB.1 RedCap FR1
	

	SMTC configuration
	
	1,4
	SMTC.2
	

	
	
	2,3
	SMTC.1
	

	DRX cycle length
	s
	1,2,3,4
	OFF
	

	PRACH configuration
	
	1,2,3,4
	PRACH.1 FR1
	Table A.7.1-1

	T1
	s
	1,2,3,4
	5
	

	T2
	ms
	1,2,3,4
	240
	Time for the UE to detect RLF
(Summation of TEvaluate_out_SSB defined in clause 8.1B in TS 38.133 [6], T310 and the period for UE turns off transmitter defined in clause 8.1B.5 in TS 38.133[6])

	T3
	s
	1,2,3,4
	5
	



16.3.2.1.4.4.2	Test procedure
Same as the test procedure given in sub-clause 6.3.2.1.2.4.2.
16.3.2.1.4.4.3	Message contents
Same as the message contents given in 6.3.2.1.2.4.3 with the following exceptions:
-	Table 7.3.1-3 in 38.508-1 [14] is used with condition SMTC.2 for Test Configuration 16.3.2.1.4-4.
16.3.2.1.4.5	Test requirement
Same as the test requirements given in sub-clause 6.3.2.1.2.5 with following exceptions:
-	Table 6.3.2.1.2.5-1 is replaced by Table 16.3.2.1.4.5-1.
Table 16.3.2.1.4.5-1: Cell specific test parameters
	Parameter
	Unit
	Test config
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T3
	T1
	T2
	T3

	RF Channel Number
	
	1,2,3,4
	1
	2

	TDD configuration
	
	1,4
	N/A
	N/A

	
	
	2
	TDDConf.1.1
	TDDConf.1.1

	
	
	3
	TDDConf.2.1
	TDDConf.2.1

	PDSCH RMC configuration
	
	1,4
	SR.1.1 FDD
	SR.1.1 FDD

	
	
	2
	SR.1.1 TDD
	SR.1.1 TDD

	
	
	3
	SR.2.1 TDD
	SR.2.1 TDD

	RMSI CORESET RMC 
	
	1,4
	CR.1.1 FDD
	CR.1.1 FDD

	configuration
	
	2
	CR.1.1 TDD
	CR.1.1 TDD

	
	
	3
	CR.2.1 TDD
	CR.2.1 TDD

	Dedicated CORESET RMC 
	
	1,4
	CCR.1.1 FDD
	CCR.1.1 FDD

	configuration
	
	2
	CCR.1.1 TDD
	CCR.1.1 TDD

	
	
	3
	CCR.2.1 TDD
	CCR.2.1 TDD

	OCNG Pattern
	
	1,2,3,4
	OP.1
	OP.1

	TRS configuration
	
	1,4
	TRS.1.1 FDD
	TRS.1.1 FDD

	
	
	2
	TRS.1.1 TDD
	TRS.1.1 TDD

	
	
	3
	TRS.1.2 TDD
	TRS.1.2 TDD

	Initial DL BWP configuration
	
	1,2,3,4
	DLBWP.0.1
	DLBWP.0.1

	Initial UL BWP configuration
	
	1,2,3,4
	ULBWP.0.1
	ULBWP.0.1

	Active DL BWP configuration
	
	1,2,3,4
	DLBWP.1.1
	N/A
	N/A
	N/A
	N/A
	DLBWP.1.1

	Active UL BWP configuration
	
	1,2,3,4
	ULBWP.1.1
	N/A
	N/A
	N/A
	N/A
	ULBWP.1.1

	RLM-RS
	
	1,2,3,4
	SSB
	SSB

	

	dB
	1,2,3,4
	4
	-infinity
	-infinity
	-infinity
	-infinity
	7

	
 Note2
	dBm/SCS
	1,2,4
	-98

	
	
	3
	-95

	
 Note2
	dBm/15 kHz
	1,2,3,4
	-98

	

	dB
	1,2,3,4
	4
	-infinity
	-infinity
	-infinity
	-infinity
	7

	SS-RSRP Note3
	dBm/SCS
	1,2,4
	-94
	-infinity
	-infinity
	-infinity
	-infinity
	-91

	
	
	3
	-91
	-infinity
	-infinity
	-infinity
	-infinity
	-88

	Io
	dBm/9.36 MHz
	1,2,4
	-64.59
	-70.05
	-70.05
	-70.05
	-70.05
	-62.26

	
	dBm/18.36 MHz
	3
	-61.66
	-67.12
	-67.12
	-67.12
	-67.12
	-59.33

	Propagation Condition
	
	1,2,3,4
	AWGN

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for Noc to be fulfilled.
Note 3:	SS-RSRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



16.3.2.1.5	NR SA FR1 Intra-frequency RRC Re-establishment in FR1 for 1 Rx UE without serving cell timing
16.3.2.1.5.1	Test purpose
To verify that the NR intra-frequency RRC re-establishment delay in FR1 without serving cell timing is within the specified limits. This test will verify the requirements in 38.133 [6] clause 6.2.1B.
16.3.2.1.5.2	Test applicability
This test applies to all types of NR RedCap UE with 1Rx from Release 17 onwards.
16.3.2.1.5.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 6.3.2.1.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.16.3.2.1.5.
16.3.2.1.5.4	Test description
16.3.2.1.5.4.1	Initial conditions
Same as the initial conditions given in sub-clause 6.3.2.1.3.4.1 with following exceptions:
-	Table 6.3.2.1.3.4.1-1 is replaced by Table 16.3.2.1.5.4.1-1.
-	Table 6.3.2.1.3.4.1-2 is replaced by Table 16.3.2.1.5.4.1-2.
-	Table 6.3.2.1.1.4.1-3 is replaced by Table 16.3.2.1.5.4.1-3
Table 16.3.2.1.5.4.1-1: Supported test configurations
	Configuration
	Description

	16.3.2.1.5-1
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.3.2.1.5-2
	15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.3.2.1.5-3
	30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.3.2.1.5-4
	15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations.



Table 16.3.2.1.5.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.3.2.1.5.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	
	



Table 16.3.2.1.5.4.1-3: General test parameters for NR intra-frequency RRC Re-establishment test case in FR1
	Parameter
	Unit
	Test configuration
	Value
	Comment

	Initial condition
	Active cell
	
	1,2,3,4
	Cell1
	

	
	Neighbour cells
	
	1,2,3,4
	Cell2 
	

	Final condition
	Active cell
	
	1,2,3,4
	Cell2
	

	RF Channel Number
	
	1,2,3,4
	1
	

	Time offset between cells
	
	1,4
	3 ms
	Asynchronous cells

	
	
	2,3
	3 s
	Synchronous cells

	N310
	-
	1,2,3,4
	1
	Maximum consecutive out-of-sync indications from lower layers

	N311
	-
	1,2,3,4
	1
	Minimum consecutive in-sync indications from lower layers

	T310
	ms
	1,2,3,4
	6000
	Radio link failure timer;

	T311
	ms
	1,2,3,4
	3000
	RRC re-establishment timer

	Access Barring Information
	-
	1,2,3,4
	Not Sent
	No additional delays in random access procedure.

	SSB configuration
	
	1,2,4
	SSB.1 FR1
	

	
	
	3
	SSB.1 RedCap FR1
	

	SMTC configuration
	
	1,4
	SMTC.2
	

	
	
	2,3
	SMTC.1
	

	DRX cycle length
	s
	1,2,3,4
	OFF
	

	PRACH configuration
	
	1,2,3,4
	PRACH.1 FR1
	Table A.7.1-1

	T1
	s
	1,2,3,4
	5
	

	T2
	s
	1,2,3,4
	6.24
	Time for the UE to detect RLF
(Summation of TEvaluate_out_SSB defined in clause 8.1B in TS 38.133 [6], T310 and the period for UE turns off transmitter defined in clause 8.1B.5 in TS 38.133[6])

	T3
	s
	1,2,3,4
	3
	



16.3.2.1.5.4.2	Test procedure
Same as the test procedure given in sub-clause 6.3.2.1.3.4.2.
16.3.2.1.5.4.3	Message contents
Same as the message contents given in 6.3.2.1.3.4.3 with the following exceptions:
-	Table 7.3.1-3 in 38.508-1 [14] is used with condition SMTC.2 for Test Configuration 16.3.2.1.5-4.
16.3.2.1.5.5	Test requirement
Same as the test requirements given in sub-clause 6.3.2.1.3.5 with following exceptions:
-	Table 6.3.2.1.3.5-1 is replaced by Table 16.3.2.1.5.5-1.
Table 16.3.2.1.5.5-1: Cell specific test parameters
	Parameter
	Unit
	Test config
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T3
	T1
	T2
	T3

	TDD configuration
	
	1,4
	N/A
	N/A

	
	
	2
	TDDConf.1.1
	TDDConf.1.1

	
	
	3
	TDDConf.2.1
	TDDConf.2.1

	PDSCH RMC configuration
	
	1,4
	SR.1.1 FDD
	SR.1.1 FDD

	
	
	2
	SR.1.1 TDD
	SR.1.1 TDD

	
	
	3
	SR.2.1 TDD
	SR.2.1 TDD

	RMSI CORESET RMC
	
	1,4
	CR.1.1 FDD
	CR.1.1 FDD

	configuration
	
	2
	CR.1.1 TDD
	CR.1.1 TDD

	
	
	3
	CR.2.1 TDD
	CR.2.1 TDD

	Dedicated CORESET RMC 
	
	1,4
	CCR.1.1 FDD
	CCR.1.1 FDD

	configuration
	
	2
	CCR.1.1 TDD
	CCR.1.1 TDD

	
	
	3
	CCR.2.1 TDD
	CCR.2.1 TDD

	OCNG Pattern
	
	1,2,3,4
	OP.1
	OP.1

	TRS configuration
	
	1,4
	TRS.1.1 FDD
	TRS.1.1 FDD

	
	
	2
	TRS.1.1 TDD
	TRS.1.1 TDD

	
	
	3
	TRS.1.2 TDD
	TRS.1.2 TDD

	Initial DL BWP configuration
	
	1,2,3,4
	DLBWP.0.1
	DLBWP.0.1

	Initial UL BWP configuration
	
	1,2,3,4
	ULBWP.0.1
	ULBWP.0.1

	RLM-RS
	
	1,2,3,4
	SSB
	SSB

	

	dB
	1,2,3,4
	4
	-infinity
	-infinity
	-infinity
	-infinity
	4

	
 Note2
	dBm/SCS
	1,2,4
	-98

	
	
	3
	-95

	
 Note2
	dBm/15 kHz
	1,2,3,4
	-98

	

	dB
	1,2,3,4
	4
	-infinity
	-infinity
	-infinity
	-infinity
	4

	SS-RSRP Note3
	dBm/SCS
	1,2,4
	-94
	-infinity
	-infinity
	-infinity
	-infinity
	-94

	
	
	3
	-91
	-infinity
	-infinity
	-infinity
	-infinity
	-91

	Io
	dBm/9.36 MHz
	1,2,4
	-64.59
	-70.05
	-70.05
	-70.05
	-70.05
	-64.59

	
	dBm/18.36 MHz
	3
	-61.68
	-67.12
	-67.12
	-67.12
	-67.12
	-61.68

	Propagation Condition
	
	1,2,3,4
	AWGN

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for Noc to be fulfilled.
Note 3:	SS-RSRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



16.3.2.1.6	NR SA FR1 Intra-frequency RRC Re-establishment in FR1 for 2 Rx UE without serving cell timing
16.3.2.1.6.1	Test purpose
To verify that the NR intra-frequency RRC re-establishment delay in FR1 without serving cell timing is within the specified limits. This test will verify the requirements in 38.133 [6] clause 6.2.1B.
16.3.2.1.6.2	Test applicability
This test applies to all types of NR RedCap UE with 2Rx from Release 17 onwards.
16.3.2.1.6.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 6.3.2.1.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.16.3.2.1.6.
16.3.2.1.6.4	Test description
16.3.2.1.6.4.1	Initial conditions
Same as the initial conditions given in sub-clause 6.3.2.1.3.4.1 with following exceptions:
-	Table 6.3.2.1.3.4.1-1 is replaced by Table 16.3.2.1.6.4.1-1.
-	Table 6.3.2.1.3.4.1-2 is replaced by Table 16.3.2.1.6.4.1-2.
-	Table 6.3.2.1.3.4.1-3 is replaced by Table 16.3.2.1.6.4.1-3
Table 16.3.2.1.6.4.1-1: Supported test configurations
	Configuration
	Description

	16.3.2.1.6-1
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.3.2.1.6-2
	15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.3.2.1.6-3
	30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.3.2.1.6-4
	15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations.



Table 16.3.2.1.6.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.4-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 6.3.2.1.3.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.2
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	- Without LTE link
	



Table 16.3.2.1.6.4.1-3: General test parameters for NR intra-frequency RRC Re-establishment test case in FR1
	Parameter
	Unit
	Test configuration
	Value
	Comment

	Initial condition
	Active cell
	
	1,2,3,4
	Cell1
	

	
	Neighbour cells
	
	1,2,3,4
	Cell2 
	

	Final condition
	Active cell
	
	1,2,3,4
	Cell2
	

	RF Channel Number
	
	1,2,3,4
	1
	

	Time offset between cells
	
	1,4
	3 ms
	Asynchronous cells

	
	
	2,3
	3 s
	Synchronous cells

	N310
	-
	1,2,3,4
	1
	Maximum consecutive out-of-sync indications from lower layers

	N311
	-
	1,2,3,4
	1
	Minimum consecutive in-sync indications from lower layers

	T310
	ms
	1,2,3,4
	6000
	Radio link failure timer;

	T311
	ms
	1,2,3,4
	3000
	RRC re-establishment timer

	Access Barring Information
	-
	1,2,3,4
	Not Sent
	No additional delays in random access procedure.

	SSB configuration
	
	1,2,4
	SSB.1 FR1
	

	
	
	3
	SSB.1 RedCap FR1
	

	SMTC configuration
	
	1,4
	SMTC.2
	

	
	
	2,3
	SMTC.1
	

	DRX cycle length
	s
	1,2,3,4
	OFF
	

	PRACH configuration
	
	1,2,3,4
	PRACH.1 FR1
	Table A.7.1-1

	T1
	s
	1,2,3,4
	5
	

	T2
	s
	1,2,3,4
	6.24
	Time for the UE to detect RLF
(Summation of TEvaluate_out_SSB defined in clause 8.1B in TS 38.133 [6], T310 and the period for UE turns off transmitter defined in clause 8.1B.5 in TS 38.133[6])

	T3
	s
	1,2,3,4
	3
	



16.3.2.1.6.4.2	Test procedure
Same as the test procedure given in sub-clause 6.3.2.1.3.4.2.
16.3.2.1.6.4.3	Message contents
Same as the message contents given in 6.3.2.1.3.4.3 with the following exceptions:
-	Table 7.3.1-3 in 38.508-1 [14] is used with condition SMTC.2 for Test Configuration 16.3.2.1.6-4.
16.3.2.1.6.5	Test requirement
Same as the test requirements given in sub-clause 6.3.2.1.3.5 with following exceptions:
-	Table 6.3.2.1.3.5-1 is replaced by Table 16.3.2.1.6.5-1.
Table 16.3.2.1.6.5-1: Cell specific test parameters
	Parameter
	Unit
	Test config
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T3
	T1
	T2
	T3

	TDD configuration
	
	1,4
	N/A
	N/A

	
	
	2
	TDDConf.1.1
	TDDConf.1.1

	
	
	3
	TDDConf.2.1
	TDDConf.2.1

	PDSCH RMC configuration
	
	1,4
	SR.1.1 FDD
	SR.1.1 FDD

	
	
	2
	SR.1.1 TDD
	SR.1.1 TDD

	
	
	3
	SR.2.1 TDD
	SR.2.1 TDD

	RMSI CORESET RMC 
	
	1,4
	CR.1.1 FDD
	CR.1.1 FDD

	configuration
	
	2
	CR.1.1 TDD
	CR.1.1 TDD

	
	
	3
	CR.2.1 TDD
	CR.2.1 TDD

	Dedicated CORESET RMC 
	
	1,4
	CCR.1.1 FDD
	CCR.1.1 FDD

	configuration
	
	2
	CCR.1.1 TDD
	CCR.1.1 TDD

	
	
	3
	CCR.2.1 TDD
	CCR.2.1 TDD

	OCNG Pattern
	
	1,2,3,4
	OP.1
	OP.1

	TRS configuration
	
	1,4
	TRS.1.1 FDD
	TRS.1.1 FDD

	
	
	2
	TRS.1.1 TDD
	TRS.1.1 TDD

	
	
	3
	TRS.1.2 TDD
	TRS.1.2 TDD

	Initial DL BWP configuration
	
	1,2,3,4
	DLBWP.0.1
	DLBWP.0.1

	Initial UL BWP configuration
	
	1,2,3,4
	ULBWP.0.1
	ULBWP.0.1

	RLM-RS
	
	1,2,3,4
	SSB
	SSB

	

	dB
	1,2,3,4
	4
	-infinity
	-infinity
	-infinity
	-infinity
	4

	
 Note2
	dBm/SCS
	1,2,4
	-98

	
	
	3
	-95

	
 Note2
	dBm/15 kHz
	1,2,3,4
	-98

	

	dB
	1,2,3,4
	4
	-infinity
	-infinity
	-infinity
	-infinity
	4

	SS-RSRP Note3
	dBm/SCS
	1,2,4
	-94
	-infinity
	-infinity
	-infinity
	-infinity
	-94

	
	
	3
	-91
	-infinity
	-infinity
	-infinity
	-infinity
	-91

	Io
	dBm/9.36 MHz
	1,2,4
	-64.59
	-70.05
	-70.05
	-70.05
	-70.05
	-64.59

	
	dBm/18.36 MHz
	3
	-61.66
	-67.12
	-67.12
	-67.12
	-67.12
	-61.66

	Propagation Condition
	
	1,2,3,4
	AWGN

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for Noc to be fulfilled.
Note 3:	SS-RSRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



16.3.2.2	Random access for RedCap
16.3.2.2.0	Minimum conformance requirements
16.3.2.2.0.1	Minimum conformance requirements for Contention based random access
The 4-step and 2-step random access requirements described in clause 6.3.2.2.0.1 are applicable for TDD and FDD RedCap UEs. 
The 4-step and 2-step RA requirements for contention based random access defined in clause 6.3.2.2.0.1 apply to HD-FDD UE with the following conditions:
-	The RedCap UE operating in HD-FDD mode is not expected to perform PRACH transmission on a PRACH resource of a cell if UE has not received at least one SSB associated with that PRACH resource during the last Tp period in the cell, where Tp=160 ms.
-	The RedCap UE operating in HD-FDD mode shall meet the PRACH requirements when performing PRACH transmission on a PRACH resource of a cell provided that the UE has received at least one SSB associated with that PRACH resource during the last Tp period before the PRACH transmission, where Tp=160 ms.
The normative reference for this requirement is TS 38.133 [6] clauses 6.2.2B.
16.3.2.2.0.2	Minimum conformance requirements for Non-Contention based random access
The 4-step and 2-step non-contention based random access requirements described in clause 6.3.2.2.0.1 are applicable for TDD and FDD RedCap UEs. 
The normative reference for this requirement is TS 38.133 [6] clauses 6.2.1B.
16.3.2.2.1	NR SA FR1 4-step RA type contention based random access test in FR1 for NR standalone for 1 Rx UE
16.3.2.2.1.1	Test purpose
To verify that the behaviour of the random access procedure is according to the requirements and that the PRACH power settings and timing are within specified limits. This test will verify the requirements in 38.133 [6] clause 6.2.2B.2 and Clause 7.1A.2 in an AWGN model.
16.3.2.2.1.2	Test applicability
This test applies to all types of NR RedCap UE with 1Rx from Release 17 onwards.
16.3.2.2.1.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 6.3.2.2.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.16.3.2.2.1.
16.3.2.2.1.4	Test description
16.3.2.2.1.4.1	Initial conditions
Same as the initial conditions given in sub-clause 6.3.2.2.1.4.1 with following exceptions:
-	Table 6.3.2.2.1.4.1-1 is replaced by Table 16.3.2.2.1.4.1-1.
-	Table 6.3.2.2.1.4.1-2 is replaced by Table 16.3.2.2.1.4.1-2.
Table 16.3.2.2.1.4.1-1: Supported test configurations
	Configuration
	Description

	16.3.2.2.1-1
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.3.2.2.1-2
	15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.3.2.2.1-3
	30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.3.2.2.1-4
	15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations.



Table 16.3.2.2.1.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.3.2.2.1.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	
	



16.3.2.2.1.4.2	Test procedure
Same as the test procedure given in sub-clause 6.3.2.2.1.4.2 with following exceptions:
-	Step 4 (Test 1) is replaced by following steps:
4.	Test 1: Correct behaviour when transmitting Random Access Preamble
4.1. The UE shall send a preamble to the System Simulator. The System Simulator shall check that the Random Access Preamble belongs to one of the Random Access Preambles associated with the SSB with index 0, which has SS-RSRP above the configured rsrp-ThresholdSSB+1dB.
16.3.2.2.1.4.3	Message contents
Same as the message contents given in 6.3.2.2.1.4.3.
16.3.2.2.1.5	Test requirement
Same as the test requirements given in sub-clause 6.3.2.2.1.5 with following exceptions:
-	Table 6.3.2.2.1.5-1 is replaced by Table 16.3.2.2.1.5-1.
-	The check on the power of the first preamble in Test 2, Test 3, Test 5 and Test 7 is replaced as follows:
-	The power of the first preamble shall be X dBm within the accuracy specified in Table 16.3.2.2.1.5-2, where
-	X = -23.55 for test configuration 16.3.2.2.1-1, 16.3.2.2.1-3 and 16.3.2.2.1-4,
-	X = -26.55 for test configuration 16.3.2.2.1-2.
Table 16.3.2.2.1.5-1: General test parameters
	Parameter
	Unit
	Test-1
	Comments

	SSB Configuration
	Config 1,2,4
	
	SSB.1 FR1
	As defined in A.3 and A.3A, except for number of SSBs per SS-burst and SS/PBCH block index as below

	
	Config 3
	
	SSB.1 RedCap FR1
	

	Number of SSBs per SS-burst
	
	2
	Different from the definition in A.3 and A.3A

	SS/PBCH block index
	
	0,1
	Different from the definition in A.3 and A.3A

	Duplex Mode for Cell 1
	Config 1
	
	FDD
	

	
	Config 2,3
	
	TDD
	

	
	Config 4
	
	HD-FDD
	

	TDD Configuration
	Config 2
	
	TDDConf.1.1
	

	
	Config 3
	
	TDDConf.2.1
	

	CSI-RS for tracking
	Config 1,4
	
	TRS.1.1 FDD
	

	
	Config 2
	
	TRS.1.1 TDD
	

	
	Config 3
	
	TRS.1.2 TDD
	

	OCNG Pattern Note 1 
	
	OP.1
	As defined in A.2.1

	PDSCH parameters Note 4
	Config 1,4
	
	SR.1.1 FDD
	As defined in A.1.1

	
	Config 2
	
	SR.1.1 TDD
	

	
	Config 3
	
	SR.2.1 TDD
	

	RMSI CORESET Reference Channel
	Config 1,4
	
	CR.1.1 FDD
	

	
	Config 2
	
	CR.1.1 TDD
	

	
	Config 3
	
	CR.2.1 TDD
	

	[bookmark: OLE_LINK2]Dedicated CORESET Reference Channel
	Config 1,4
	
	CCR.1.1 FDD
	

	
	Config 2
	
	CCR.1.1 TDD
	

	
	Config 3
	
	CCR.2.1 TDD
	

	NR RF Channel Number
	
	1
	

	EPRE ratio of PSS to SSS
	
	0
	

	EPRE ratio of PBCH_DMRS to SSS
	
	
	

	EPRE ratio of PBCH to PBCH_DMRS
	dB
	
	

	EPRE ratio of PDCCH_DMRS to SSS
	
	
	

	EPRE ratio of PDCCH to PDCCH_DMRS
	
	
	

	EPRE ratio of PDSCH_DMRS to SSS
	
	
	

	EPRE ratio of PDSCH to PDSCH_DMRS
	
	
	

	SSB with index 0
	

	dB
	4.55
	Power of SSB with index 0 is set to be above configured rsrp-ThresholdSSB+1dB

	
	

	Config 1,2,4
	dBm/15kHz
	-98
	

	
	
	Config 3
	
	-101
	

	
	

	dB
	4.55
	

	
	SS-RSRP Note 3
	dBm/ SCS
	-93.45
	

	SSB with index 1
	

	dB
	-17
	Power of SSB with index 1 is set to be below configured rsrp-ThresholdSSB+1dB

	
	

	Config 1,2,4
	dBm/15kHz
	-98 
	

	
	
	Config 3
	
	-101
	

	
	

	dB
	-17
	

	
	SS-RSRP Note 3
	dBm/ SCS
	-115
	

	Io Note 2
	Config 1,2,4
	dBm
	-64.19/9.36MHz
	For symbols without SSB index 1

	
	Config 3
	
	-64.27/18.36 MHz
	

	ss-PBCH-BlockPower
	dBm/ SCS
	-5
	As defined in clause 6.3.2 in TS 38.331 [13].

	
Configured UE transmitted power ()
	dBm
	23
	As defined in clause 6.2.4 in TS 38.101-1 [2].

	PRACH Configuration
	
	PRACH.1 FR1
	As defined in A.7.1

	Propagation Condition
	-
	AWGN
	

	Note 1:	OCNG shall be used such that the cell is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols. The OCNG pattern is chosen during the test according to the presence of a DL reference measurement channel.
Note 2:	SS-RSRP, Es/Iot and Io levels have been derived from other parameters for information purpose. They are not settable parameters.
Note 3:	The DL PDSCH reference measurement channel is used in the test only when a downlink transmission dedicated to the UE under test is required.



[bookmark: _Hlk148005752]Table 16.3.2.2.1.5-2 Absolute power tolerance Test requirements
	Conditions
	Tolerance

	Normal
	± 20.1 dB



[bookmark: _Hlk116893327]16.3.2.2.2	NR SA FR1 4-step RA type contention based random access test in FR1 for NR standalone for 2 Rx UE
16.3.2.2.2.1	Test purpose
To verify that the behaviour of the random access procedure is according to the requirements and that the PRACH power settings and timing are within specified limits. This test will also verify the requirements in 38.133 [6] Clause 6.2.2B.2 and Clause 7.1A.2 in an AWGN model
16.3.2.2.2.2	Test applicability
This test applies to all types of NR RedCap UE with 2Rx from Release 17 onwards.
16.3.2.2.2.3	Minimum conformance requirement
The minimum conformance requirements are specified in clause 16.3.2.2.0.1.
 The normative reference for this requirement is TS 38.133 [6] clauses A.16.3.2.2.2.
16.3.2.2.2.4	Test description
16.3.2.2.2.4.1	Initial conditions
Same as the initial conditions given in 6.3.2.2.1.4.1 with following exceptions:
-	Table 6.3.2.2.1.4.1-1 is replaced by Table 16.3.2.2.2.4.1-1.
-	Table 6.3.2.2.1.4.1-2 is replaced by Table 16.3.2.2.2.4.1-2.
Table 16.3.2.2.2.4.1-1: Supported test configurations
	Config
	Description

	16.3.2.2.2-1
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.3.2.2.2-2
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.3.2.2.2-3
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.3.2.2.2-4
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations depending on UE capability



Table 16.3.2.2.2.4.1-2: Initial conditions for Contention based random access test in FR1 for NR standalone
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.3.2.2.2.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.7.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	N/A
	



16.3.2.2.2.4.2	Test procedure
Same as the test procedure given in clause 6.3.2.2.1.4.2.
16.3.2.2.2.4.3	Message contents
Same as the message contents given in clause 6.3.2.2.1.4.3.
16.3.2.2.2.5	Test requirement
Same as the test requirements given in clause 6.3.2.2.1.4.2 with following exceptions:
-	Table 6.3.2.2.1.5-1 is replaced by Table 16.3.2.2.2.5-1.
-	The check on the power of the first preamble in Test 2, Test 3, Test 5 and Test 7 is replaced as follows:
-	The power of the first preamble shall be X dBm within the accuracy specified in Table 6.3.2.2.1.5-2, where
-	X = -22 for test configuration 16.3.2.2.2-1, 16.3.2.2.2-3 and 16.3.2.2.2-4,
-	X = -25 for test configuration 16.3.2.2.2-2.
Table 16.3.2.2.2.5-1: General test parameters
	Parameter
	Unit
	Test-1
	Comments

	SSB Configuration
	Config 1,2,4
	
	SSB.1 FR1
	As defined in A.3 and A.3A, except for number of SSBs per SS-burst and SS/PBCH block index as below

	
	Config 3
	
	SSB.1 RedCap FR1
	

	Number of SSBs per SS-burst
	
	2
	Different from the definition in A.3.10 and A.3.10B

	SS/PBCH block index
	
	0,1
	Different from the definition in A.3.10 and A.3.10B

	Duplex Mode for Cell 1
	Config 1,4
	
	FDD
	

	
	Config 2,3
	
	TDD
	

	TDD Configuration
	Config 2
	
	TDDConf.1.1
	

	
	Config 3
	
	TDDConf.2.1
	

	CSI-RS for tracking
	Config 1,4
	
	TRS.1.1 FDD
	

	
	Config 2
	
	TRS.1.1 TDD
	

	
	Config 3
	
	TRS.1.2 TDD
	

	OCNG Pattern Note 1 
	
	OP.1
	As defined in A.2.1.

	PDSCH parameters Note 4
	Config 1,4
	
	SR.1.1 FDD
	As defined in A.1.1.

	
	Config 2
	
	SR.1.1 TDD
	

	
	Config 3
	
	SR.2.1 TDD
	

	RMSI CORESET Reference Channel
	Config 1,4
	
	CR.1.1 FDD
	

	
	Config 2
	
	CR.1.1 TDD
	

	
	Config 3
	
	CR.2.1 TDD
	

	Dedicated CORESET Reference Channel
	Config 1,4
	
	CCR.1.1 FDD
	

	
	Config 2
	
	CCR.1.1 TDD
	

	
	Config 3
	
	CCR.2.1 TDD
	

	NR RF Channel Number
	
	1
	

	EPRE ratio of PSS to SSS
	
	
	

	EPRE ratio of PBCH_DMRS to SSS
	
	
	

	EPRE ratio of PBCH to PBCH_DMRS
	
	
	

	EPRE ratio of PDCCH_DMRS to SSS
	dB
	0
	

	EPRE ratio of PDCCH to PDCCH_DMRS
	
	
	

	EPRE ratio of PDSCH_DMRS to SSS
	
	
	

	EPRE ratio of PDSCH to PDSCH_DMRS
	
	
	

	SSB with index 0
	

	dB
	3
	Power of SSB with index 0 is set to be above configured rsrp-ThresholdSSB

	
	

	Config 1,2,4
	dBm/15kHz
	-98
	

	
	
	Config 3
	
	-101
	

	
	

	dB
	3
	

	
	SS-RSRP Note 3
	Config 1,2,4
	dBm/15kHz
	-95
	

	
	
	Config 3
	
	-98
	

	
	SS-RSRP Note 3
	dBm/ SCS
	-95
	

	SSB with index 1
	

	dB
	-17
	Power of SSB with index 1 is set to be below configured rsrp-ThresholdSSB

	
	

	Config 1,2,4
	dBm/15kHz
	-98
	

	
	
	Config 3
	
	-101
	

	
	

	dB
	-17
	

	
	SS-RSRP Note 3
	Config 1,2,4
	dBm/15kHz
	-115
	

	
	
	Config 3
	
	-118
	

	
	SS-RSRP Note 3
	dBm/ SCS
	-115
	

	Io Note 2
	Config 1,2,4
	dBm
	-65.3/9.36MHz
	For symbols without SSB index 1

	
	Config 3
	
	-65.38/18.36 MHz
	

	ss-PBCH-BlockPower
	dBm/ SCS
	-5
	As defined in clause 6.3.2 in TS 38.331 [13].

	
Configured UE transmitted power ()
	dBm
	23
	As defined in clause 6.2.4 in TS 38.101-1 [2].

	PRACH Configuration
	
	PRACH.1 FR1
	As defined in A.7.1.

	Propagation Condition
	-
	AWGN
	

	Note 1:	OCNG shall be used such that the cell is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols. The OCNG pattern is chosen during the test according to the presence of a DL reference measurement channel.
Note 2:	SS-RSRP, Es/Iot and Io levels have been derived from other parameters for information purpose. They are not settable parameters.
Note 3:	The DL PDSCH reference measurement channel is used in the test only when a downlink transmission dedicated to the UE under test is required.



16.3.2.2.3	NR SA FR1 4-step RA type non-contention based random access test in FR1 for NR standalone for 1 Rx UE
16.3.2.2.3.1	Test purpose
To verify that the behaviour of the random access procedure is according to the requirements and that the PRACH power settings and timing are within specified limits. This test will verify the requirements in 38.133 [6] clause 6.2.2B.2 and Clause 7.1A.2 in an AWGN model.
16.3.2.2.3.2	Test applicability
This test applies to all types of NR RedCap UE with 1Rx from Release 17 onwards. In addition, Test 2 is applicable to UEs that support CSI-RS based Random Access Preamble which requires UE to support csi-RS-CFRA-ForHO.
16.3.2.2.3.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 6.3.2.2.0.2.
The normative reference for this requirement is TS 38.133 [6] clause A.16.3.2.2.3.
16.3.2.2.3.4	Test description
16.3.2.2.3.4.1	Initial conditions
Same as the initial conditions given in sub-clause 6.3.2.2.2.4.1 with following exceptions:
-	Table 6.3.2.2.2.4.1-1 is replaced by Table 16.3.2.2.3.4.1-1.
-	Table 6.3.2.2.2.4.1-2 is replaced by Table 16.3.2.2.3.4.1-2.
Table 16.3.2.2.3.4.1-1: Supported test configurations
	Configuration
	Description

	16.3.2.2.3-1
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.3.2.2.3-2
	15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.3.2.2.3-3
	30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.3.2.2.3-4
	15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations.



Table 16.3.2.2.3.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.3.2.2.3.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	
	



16.3.2.2.3.4.2	Test procedure
Same as the test procedure given in sub-clause 6.3.2.2.2.4.2
16.3.2.2.3.4.3	Message contents
Same as the message contents given in 6.3.2.2.2.4.3.
16.3.2.2.3.5	Test requirement
Same as the test requirements given in sub-clause 6.3.2.2.2.5 with following exceptions:
-	Table 6.3.2.2.2.5-1 is replaced by Table 16.3.2.2.3.5-1.
-	The check on the power of the first preamble in Test 3 and Test 4 is replaced as follows:
-	The power of the first preamble shall be X dBm within the accuracy specified in Table 16.3.2.2.3.5-2, where
-	X = -23.55 for test configuration 16.3.2.2.3-1, 16.3.2.2.3-3 and 16.3.2.2.3-4,
-	X = -26.55 for test configuration 16.3.2.2.3-2.
Table 16.3.2.2.3.5-1: General test parameters
	Parameter
	Unit
	Test-1
	Test-2
	Comments

	SSB Configuration
	Config 1,2,4
	
	SSB.1 FR1
	SSB.1 FR1
	As defined in A.3, except for number of SSBs per SS-burst and SS/PBCH block index as below

	
	Config 3
	
	SSB.1 RedCap FR1
	SSB.1 RedCap FR1
	

	Number of SSBs per SS-burst
	
	2
	2
	Different from the definition in A.3.10B

	SS/PBCH block index
	
	0,1
	0,1
	Different from the definition in A.3.10B

	CSI-RS Configuration
	Config 1,2,4
	
	N/A
	CSI-RS.1.1 FDD
	As defined in A.1.4

	
	Config 3
	
	
	CSI-RS.2.1 TDD
	

	Duplex Mode for Cell 1
	Config 1
	
	FDD
	FDD
	

	
	Config 2,3
	
	TDD
	TDD
	

	
	Config 4
	
	HD-FDD
	HD-FDD
	

	TDD Configuration
	Config 2
	
	TDDConf.1.1
	TDDConf.1.1
	

	
	Config 3
	
	TDDConf.2.1
	TDDConf.2.1
	

	CSI-RS for tracking
	Config 1,4
	
	TRS.1.1 FDD
	TRS.1.1 FDD
	

	
	Config 2
	
	TRS.1.1 TDD
	TRS.1.1 TDD
	

	
	Config 3
	
	TRS.1.2 TDD
	TRS.1.2 TDD
	

	OCNG Pattern Note 1 
	
	OP.1
	OP.1
	As defined in A.2.1.

	PDSCH parameters Note 4
	Config 1,4
	
	SR.1.1 FDD
	SR.1.1 FDD
	As defined in A.3.1.1

	
	Config 2
	
	SR.1.1 TDD
	SR.1.1 TDD
	

	
	Config 3
	
	CR.2.1 TDD
	CR.2.1 TDD
	

	RMSI CORESET Reference Channel
	Config 1,4
	
	CR.1.1 TDD
	CR.1.1 TDD
	

	
	Config 2
	
	CR.1.1 TDD
	CR.1.1 TDD
	

	
	Config 3
	
	CR.2.1 TDD
	CR.2.1 TDD
	

	Dedicated CORESET Reference Channel
	Config 1,4
	
	CCR.1.1 TDD
	CCR.1.1 TDD
	

	
	Config 2
	
	CCR.1.1 TDD
	CCR.1.1 TDD
	

	
	Config 3
	
	CCR.2.1 TDD
	CCR.2.1 TDD
	

	NR RF Channel Number
	
	1
	1
	

	EPRE ratio of PSS to SSS
	
	
	
	

	EPRE ratio of PBCH_DMRS to SSS
	
	
	
	

	EPRE ratio of PBCH to PBCH_DMRS
	
	
	
	

	EPRE ratio of PDCCH_DMRS to SSS
	dB
	0
	0
	

	EPRE ratio of PDCCH to PDCCH_DMRS
	
	
	
	

	EPRE ratio of PDSCH_DMRS to SSS
	
	
	
	

	EPRE ratio of PDSCH to PDSCH_DMRS
	
	
	
	

	SSB with index 0
	

	dB
	4.55
	4.55
	Power of SSB with index 0 is set to be above configured rsrp-ThresholdSSB+1dB

	
	

	Config 1,2,4
	dBm/15kHz
	-98
	-98
	

	
	
	Config 3
	
	-101
	-101
	

	
	

	dB
	4.55
	4.55
	

	
	SS-RSRP Note 3
	dBm/ SCS
	-93.45
	-93.45
	

	SSB with index 1
	

	dB
	-17
	-17
	Power of SSB with index 1 is set to be below configured rsrp-ThresholdSSB+1dB

	
	

	Config 1,2,4
	dBm/15kHz
	-98 
	-98 
	

	
	
	Config 3
	
	-101
	-101
	

	
	

	dB
	-17
	-17
	

	
	SS-RSRP Note 3
	dBm/ SCS
	-115
	-115
	

	Io Note 2
	Config 1,2,4
	dBm
	-64.19/9.36MHz
	-64.19/9.36MHz
	For symbols without SSB index 1

	
	Config 3
	
	-64.27/18.36 MHz
	-64.27/18.36 MHz
	

	ss-PBCH-BlockPower
	dBm/ SCS
	-5
	-5
	As defined in clause 6.3.2 in TS 38.331 [13].

	
Configured UE transmitted power ()
	dBm
	23
	23
	As defined in clause 6.2.4 in TS 38.101-1 [2].

	PRACH Configuration
	
	PRACH.2 FR1
	PRACH.3 FR1
	As defined in A.3.8B.2.

	Propagation Condition
	-
	AWGN
	AWGN
	

	Note 1:	OCNG shall be used such that the cell is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols. The OCNG pattern is chosen during the test according to the presence of a DL reference measurement channel.
Note 2:	SS-RSRP, Es/Iot and Io levels have been derived from other parameters for information purpose. They are not settable parameters.
Note 3:	The DL PDSCH reference measurement channel is used in the test only when a downlink transmission dedicated to the UE under test is required.



Table 16.3.2.2.3.5-2 Absolute power tolerance Test requirements
	Conditions
	Tolerance

	Normal
	± 20.1 dB



16.3.2.2.4	NR SA FR1 4-step RA type non-contention based random access test in FR1 for NR standalone for 2 Rx UE
16.3.2.2.4.1	Test purpose
To verify that the behaviour of the random access procedure is according to the requirements and that the PRACH power settings and timing are within specified limits. This test will also verify the requirements in 38.133 [6] Clause 6.2.2B.2 and Clause 7.1A.2 in an AWGN model
16.3.2.2.4.2	Test applicability
This test applies to all types of NR RedCap UE with 2Rx from Release 17 onwards. In addition, Test 2 is applicable to UEs that support CSI-RS based Random Access Preamble which requires UE to support csi-RS-CFRA-ForHO.Additionally Test 2 is applicable to UE that supports CSI-RS based Random Access Preamble which requires UE to support csi-RSRP-AndRSRQ-MeasWithSSB or csi-RSRP-AndRSRQ-MeasWithoutSSB.
16.3.2.2.4.3	Minimum conformance requirement
The minimum conformance requirements are specified in clause 16.3.2.2.0.2.
 The normative reference for this requirement is TS 38.133 [6] clauses A.16.3.2.2.4.
16.3.2.2.4.4	Test description
16.3.2.2.4.4.1	Initial conditions
Same as the initial conditions given in 6.3.2.2.2.4.1 with following exceptions:
-	Table 6.3.2.2.2.4.1-1 is replaced by Table 16.3.2.2.4.4.1-1.
-	Table 6.3.2.2.2.4.1-2 is replaced by Table 16.3.2.2.4.4.1-2.
Table 16.3.2.2.4.4.1-1: Supported test configurations
	Config
	Description

	16.3.2.2.4-1
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.3.2.2.4-2
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.3.2.2.4-3
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.3.2.2.4-4
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations depending on UE capability



Table 16.3.2.2.4.4.1-2: Initial conditions for non-contention based random access test in FR1 for NR standalone
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.3.2.2.4.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.7.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	N/A
	



16.3.2.2.4.4.2	Test procedure
Same as the test procedure given in clause 6.3.2.2.2.4.2.
16.3.2.2.4.4.3	Message contents
Same as the message contents given in clause 6.3.2.2.2.4.3.
16.3.2.2.4.5	Test requirement
Same as the test requirements given in clause 6.3.2.2.2.4.2 with following exceptions:
-	Table 6.3.2.2.2.5-1 is replaced by Table 16.3.2.2.4.5-1.
-	The check on the power of the first preamble in Test 3 and Test 4 is replaced as follows:
-	The power of the first preamble shall be X dBm within the accuracy specified in Table 6.3.2.2.2.5-2, where
-	X = -22 for test configuration 16.3.2.2.4-1, 16.3.2.2.4-3 and 16.3.2.2.4-4,
-	X = -25 for test configuration 16.3.2.2.4-2.
Table 16.3.2.2.4.5-1: General test parameters
	Parameter
	Unit
	Test-1
	Test-2
	Comments

	SSB Configuration
	Config 1,2,4
	
	SSB.1 FR1
	SSB.1 FR1
	As defined in A.3, except for number of SSBs per SS-burst and SS/PBCH block index as below

	
	Config 3
	
	SSB.1 RedCap FR1
	SSB.1 RedCap FR1
	

	Number of SSBs per SS-burst
	
	2
	2
	Different from the definition in A.3.10B

	SS/PBCH block index
	
	0,1
	0,1
	Different from the definition in A.3.10B

	CSI-RS Configuration
	Config 1,2,4
	
	N/A
	CSI-RS.1.1 FDD
	As defined in A.1.4

	
	Config 3
	
	
	CSI-RS.2.1 TDD
	

	Duplex Mode for Cell 1
	Config 1
	
	FDD
	FDD
	

	
	Config 2,3
	
	TDD
	TDD
	

	
	Config 4
	
	HD-FDD
	HD-FDD
	

	TDD Configuration
	Config 2
	
	TDDConf.1.1
	TDDConf.1.1
	

	
	Config 3
	
	TDDConf.2.1
	TDDConf.2.1
	

	CSI-RS for tracking
	Config 1,4
	
	TRS.1.1 FDD
	TRS.1.1 FDD
	

	
	Config 2
	
	TRS.1.1 TDD
	TRS.1.1 TDD
	

	
	Config 3
	
	TRS.1.2 TDD
	TRS.1.2 TDD
	

	OCNG Pattern Note 1 
	
	OP.1
	OP.1
	As defined in A.2.1.

	PDSCH parameters Note 4
	Config 1,4
	
	SR.1.1 FDD
	SR.1.1 FDD
	As defined in A.3.1.1

	
	Config 2
	
	SR.1.1 TDD
	SR.1.1 TDD
	

	
	Config 3
	
	CR.2.1 TDD
	CR.2.1 TDD
	

	RMSI CORESET Reference Channel
	Config 1,4
	
	CR.1.1 TDD
	CR.1.1 TDD
	

	
	Config 2
	
	CR.1.1 TDD
	CR.1.1 TDD
	

	
	Config 3
	
	CR.2.1 TDD
	CR.2.1 TDD
	

	Dedicated CORESET Reference Channel
	Config 1,4
	
	CCR.1.1 TDD
	CCR.1.1 TDD
	

	
	Config 2
	
	CCR.1.1 TDD
	CCR.1.1 TDD
	

	
	Config 3
	
	CCR.2.1 TDD
	CCR.2.1 TDD
	

	NR RF Channel Number
	
	1
	1
	

	EPRE ratio of PSS to SSS
	
	
	
	

	EPRE ratio of PBCH_DMRS to SSS
	
	
	
	

	EPRE ratio of PBCH to PBCH_DMRS
	
	
	
	

	EPRE ratio of PDCCH_DMRS to SSS
	dB
	0
	0
	

	EPRE ratio of PDCCH to PDCCH_DMRS
	
	
	
	

	EPRE ratio of PDSCH_DMRS to SSS
	
	
	
	

	EPRE ratio of PDSCH to PDSCH_DMRS
	
	
	
	

	SSB with index 0
	

	dB
	3
	3
	Power of SSB with index 0 is set to be above configured rsrp-ThresholdSSB

	
	

	Config 1,2,4
	dBm/15kHz
	-98
	-98
	

	
	
	Config 3
	
	-101
	-101
	

	
	

	dB
	3
	3
	

	
	SS-RSRP Note 3
	Config 1,2,4
	dBm/15kHz
	-95
	-95
	

	
	
	Config 3
	
	-98
	-98
	

	
	SS-RSRP Note 3
	dBm/ SCS
	-95
	-95
	

	SSB with index 1
	

	dB
	-17
	-17
	Power of SSB with index 1 is set to be below configured rsrp-ThresholdSSB

	
	

	Config 1,2,4
	dBm/15kHz
	-98 
	-98 
	

	
	
	Config 3
	
	-101
	-101
	

	
	

	dB
	-17
	-17
	

	
	SS-RSRP Note 3
	Config 1,2,4
	dBm/15kHz
	-115
	-115
	

	
	
	Config 3
	
	-118
	-118
	

	
	SS-RSRP Note 3
	dBm/ SCS
	-115
	-115
	

	Io Note 2
	Config 1,2,4
	dBm
	-65.3/9.36MHz
	-65.3/9.36MHz
	For symbols without SSB index 1

	
	Config 3
	
	-65.38/18.36 MHz
	-65.38/18.36 MHz
	

	ss-PBCH-BlockPower
	dBm/ SCS
	-5
	-5
	As defined in clause 6.3.2 in TS 38.331 [13].

	
Configured UE transmitted power ()
	dBm
	23
	23
	As defined in clause 6.2.4 in TS 38.101-1 [2].

	PRACH Configuration
	
	PRACH.2 FR1
	PRACH.3 FR1
	As defined in A.3.8B.2.

	Propagation Condition
	-
	AWGN
	AWGN
	

	Note 1:	OCNG shall be used such that the cell is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols. The OCNG pattern is chosen during the test according to the presence of a DL reference measurement channel.
Note 2:	SS-RSRP, Es/Iot and Io levels have been derived from other parameters for information purpose. They are not settable parameters.
Note 3:	The DL PDSCH reference measurement channel is used in the test only when a downlink transmission dedicated to the UE under test is required.



16.3.2.2.5	NR SA FR1 2-step RA type contention based random access test in FR1 for NR standalone for 1 Rx UE
16.3.2.2.5.1	Test purpose
To verify that the behaviour of the 2-step RA type random access procedure is according to the requirements and that the PRACH power settings and timing are within specified limits. This test will verify the requirements in 38.133 [6] clause 6.2.2B.2 and Clause 7.1A.2 in an AWGN model.
16.3.2.2.5.2	Test applicability
This test applies to all types of NR RedCap UE with 1Rx and supporting 2-step RACH from Release 17 onwards.
16.3.2.2.5.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 6.3.2.2.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.16.3.2.2.5.
16.3.2.2.5.4	Test description
16.3.2.2.5.4.1	Initial conditions
Same as the initial conditions given in sub-clause 6.3.2.2.3.4.1 with following exceptions:
-	Table 6.3.2.2.3.4.1-1 is replaced by Table 16.3.2.2.5.4.1-1.
-	Table 6.3.2.2.3.4.1-2 is replaced by Table 16.3.2.2.5.4.1-2.
Table 16.3.2.2.5.4.1-1: Supported test configurations
	Configuration
	Description

	16.3.2.2.5-1
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.3.2.2.5-2
	15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.3.2.2.5-3
	30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.3.2.2.5-4
	15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations.



Table 16.3.2.2.5.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.3.2.2.5.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	
	



16.3.2.2.5.4.2	Test procedure
Same as the test procedure given in sub-clause 6.3.2.2.3.4.2.
16.3.2.2.5.4.3	Message contents
Same as the message contents given in 6.3.2.2.3.4.3 with following exceptions:
 Table 16.3.2.2.5.4.3-1: BWP-UplinkCommon
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-14

	Information Element
	Value/remark
	Comment
	Condition

	BWP-UplinkCommon ::= SEQUENCE {
	
	
	

	MsgA-ConfigCommonL-r16 ::= SEQUENCE {
	
	
	

	  rach-ConfigCommonTwoStepRA-r16
	RACH-ConfigCommonTwoStepRA
	
	

	  msgA-PUSCH-Config-r16
	MsgA-PUSCH-Config
	
	

	}
	
	
	



16.3.2.2.5.5	Test requirement
Same as the test requirements given in sub-clause 6.3.2.2.3.5 with following exceptions:
-	Table 6.3.2.2.3.5-1 is replaced by Table 16.3.2.2.5.5-1.
-	The check on the power of the first preamble in Test 1, Test 2, Test 3 and Test 7 is replaced as follows:
-	The power of the first preamble shall be X dBm within the accuracy specified in Table 16.3.2.2.5.5-2, where
-	X = -23.55 for test configuration 16.3.2.2.5-1, 16.3.2.2.5-3 and 16.3.2.2.5-4,
-	X = -26.55 for test configuration 16.3.2.2.5-2.
Table 16.3.2.2.5.5-1: General test parameters
	Parameter
	Unit
	Test-1
	Comments

	SSB Configuration
	Config 1,2,4
	
	SSB.1 FR1
	As defined in A.3, except for number of SSBs per SS-burst and SS/PBCH block index as below

	
	Config 3
	
	SSB.1 RedCap FR1
	

	Number of SSBs per SS-burst
	
	2
	Different from the definition in A.3

	SS/PBCH block index
	
	0,1
	Different from the definition in A.3

	Duplex Mode for Cell 1
	Config 1
	
	FDD
	

	
	Config 2,3
	
	TDD
	

	
	Config 4
	
	HD-FDD
	

	TDD Configuration
	Config 2
	
	TDDConf.1.1
	

	
	Config 3
	
	TDDConf.2.1
	

	CSI-RS for tracking
	Config 1,4
	
	TRS.1.1 FDD
	

	
	Config 2
	
	TRS.1.1 TDD
	

	
	Config 3
	
	TRS.1.2 TDD
	

	OCNG Pattern Note 1
	
	OP.1
	As defined in A.2.1

	PDSCH parameters Note 4
	Config 1,4
	
	SR.1.1 FDD
	As defined in A.1.1

	
	Config 2
	
	SR.1.1 TDD
	

	
	Config 3
	
	SR.2.1 TDD
	

	RMSI CORESET Reference Channel
	Config 1,4
	
	CR.1.1 FDD
	

	
	Config 2
	
	CR.1.1 TDD
	

	
	Config 3
	
	CR.2.1 TDD
	

	Dedicated CORESET Reference Channel
	Config 1,4
	
	CCR.1.1 FDD
	

	
	Config 2
	
	CCR.1.1 TDD
	

	
	Config 3
	
	CCR.2.1 TDD
	

	NR RF Channel Number
	
	1
	

	EPRE ratio of PSS to SSS
	
	0
	

	EPRE ratio of PBCH_DMRS to SSS
	
	
	

	EPRE ratio of PBCH to PBCH_DMRS
	dB
	
	

	EPRE ratio of PDCCH_DMRS to SSS
	
	
	

	EPRE ratio of PDCCH to PDCCH_DMRS
	
	
	

	EPRE ratio of PDSCH_DMRS to SSS
	
	
	

	EPRE ratio of PDSCH to PDSCH_DMRS
	
	
	

	SSB with index 0
	

	dB
	4.55
	Power of SSB with index 0 is set to be above configured msgA-RSRP-ThresholdSSB

	
	

	Config 1,2,4
	dBm/15kHz
	-98
	

	
	
	Config 3
	
	-101
	

	
	

	dB
	4.55
	

	
	SS-RSRP Note 3
	dBm/ SCS
	-93.45
	

	[bookmark: OLE_LINK3]SSB with index 1
	

	dB
	-17
	Power of SSB with index 1 is set to be below configured msgA-RSRP-ThresholdSSB

	
	

	Config 1,2,4
	dBm/15kHz
	-98 
	

	
	
	Config 3
	
	-101
	

	
	

	dB
	-17
	

	
	SS-RSRP Note 3
	dBm/ SCS
	-115
	

	Io Note 2
	Config 1,2,4
	dBm
	[bookmark: OLE_LINK17]-64.19/9.36MHz
	For symbols without SSB index 1

	
	Config 3
	
	-64.27/18.36 MHz
	

	ss-PBCH-BlockPower
	dBm/ SCS
	-5
	As defined in clause 6.3.2 in TS 38.331 [13].

	
Configured UE transmitted power ()
	dBm
	23
	As defined in clause 6.2.4 in TS 38.101-1 [2].

	MsgA Configuration
	
	MsgA.1 FR1
	As defined in A.7A.1

	msgA-RSRP-ThresholdSSB
	dBm
	RSRP_51
	The actual value of the threshold is -105dBm, as defined in TS 38.331 [13].

	Propagation Condition
	-
	AWGN
	

	Note 1:	OCNG shall be used such that the cell is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols. The OCNG pattern is chosen during the test according to the presence of a DL reference measurement channel.
Note 2:	SS-RSRP, Es/Iot and Io levels have been derived from other parameters for information purpose. They are not settable parameters.
Note 3:	The DL PDSCH reference measurement channel is used in the test only when a downlink transmission dedicated to the UE under test is required.



Table 16.3.2.2.5.5-2 Absolute power tolerance Test requirements
	Conditions
	Tolerance

	Normal
	± 20.1 dB



16.3.2.2.6	NR SA FR1 2-step RA type contention based random access test in FR1 for NR standalone for 2 Rx UE
16.3.2.2.6.1	Test purpose
To verify that the behaviour of the 2-step RA type random access procedure is according to the requirements and that the PRACH power settings and timing are within specified limits. This test will also verify the requirements in 38.133 [6] Clause 6.2.2B.2 and Clause 7.1A.2 in an AWGN model
16.3.2.2.6.2	Test applicability
This test applies to all types of NR RedCap UE with 2Rx and supporting 2-step RACH from Release 17 onwards.
16.3.2.2.6.3	Minimum conformance requirement
The minimum conformance requirements are specified in clause 16.3.2.2.0.1.
The normative reference for this requirement is TS 38.133 [6] clauses A.16.3.2.2.6.
16.3.2.2.6.4	Test description
16.3.2.2.6.4.1	Initial conditions
Same as the initial conditions given in 6.3.2.2.3.4.1 with following exceptions:
-	Table 6.3.2.2.3.4.1-1 is replaced by Table 16.3.2.2.6.4.1-1.
-	Table 6.3.2.2.3.4.1-2 is replaced by Table 16.3.2.2.6.4.1-2.
Table 16.3.2.2.6.4.1-1: Supported test configurations
	Config
	Description

	16.3.2.2.6-1
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.3.2.2.6-2
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.3.2.2.6-3
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.3.2.2.6-4
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations depending on UE capability



Table 16.3.2.2.6.4.1-2: Initial conditions for Contention based random access test in FR1 for NR standalone
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.3.2.2.6.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.7.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	N/A
	



16.3.2.2.6.4.2	Test procedure
Same as the test procedure given in clause 6.3.2.2.3.4.2.
16.3.2.2.6.4.3	Message contents
Same as the message contents given in clause 6.3.2.2.3.4.3 with following exceptions:
Table 16.3.2.2.6.4.3-1: BWP-UplinkCommon
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-14

	Information Element
	Value/remark
	Comment
	Condition

	BWP-UplinkCommon ::= SEQUENCE {
	
	
	

	MsgA-ConfigCommonL-r16 ::= SEQUENCE {
	
	
	

	  rach-ConfigCommonTwoStepRA-r16
	RACH-ConfigCommonTwoStepRA
	
	

	  msgA-PUSCH-Config-r16
	MsgA-PUSCH-Config
	
	

	}
	
	
	



16.3.2.2.6.5	Test requirement
Same as the test requirements given in clause 6.3.2.2.3.4.2 with following exceptions:
-	Table 6.3.2.2.3.5-1 is replaced by Table 16.3.2.2.6.5-1.
-	The check on the power of the first preamble in Test 1, Test 2, Test 3 and Test 7 is replaced as follows:
-	The power of the first preamble shall be X dBm within the accuracy specified in Table 6.3.2.2.3.5-2, where
-	X = -22 for test configuration 16.3.2.2.6-1, 16.3.2.2.6-3 and 16.3.2.2.6-4,
-	X = -25 for test configuration 16.3.2.2.6-2.
Table 16.3.2.2.6.5-1: General test parameters
	Parameter
	Unit
	Test-1
	Comments

	SSB Configuration
	Config 1,2,4
	
	SSB.1 FR1
	As defined in A.3, except for number of SSBs per SS-burst and SS/PBCH block index as below

	
	Config 3
	
	SSB.1 RedCap FR1
	

	Number of SSBs per SS-burst
	
	2
	Different from the definition in A.3

	SS/PBCH block index
	
	0,1
	Different from the definition in A.3

	Duplex Mode for Cell 1
	Config 1
	
	FDD
	

	
	Config 2,3
	
	TDD
	

	
	Config 4
	
	HD-FDD
	

	TDD Configuration
	Config 2
	
	TDDConf.1.1
	

	
	Config 3
	
	TDDConf.2.1
	

	CSI-RS for tracking
	Config 1,4
	
	TRS.1.1 FDD
	

	
	Config 2
	
	TRS.1.1 TDD
	

	
	Config 3
	
	TRS.1.2 TDD
	

	OCNG Pattern Note 1 
	
	OP.1
	As defined in A.2.1

	PDSCH parameters Note 4
	Config 1,4
	
	SR.1.1 FDD
	As defined in A.1.1

	
	Config 2
	
	SR.1.1 TDD
	

	
	Config 3
	
	SR.2.1 TDD
	

	RMSI CORESET Reference Channel
	Config 1,4
	
	CR.1.1 FDD
	

	
	Config 2
	
	CR.1.1 TDD
	

	
	Config 3
	
	CR.2.1 TDD
	

	Dedicated CORESET Reference Channel
	Config 1,4
	
	CCR.1.1 FDD
	

	
	Config 2
	
	CCR.1.1 TDD
	

	
	Config 3
	
	CCR.2.1 TDD
	

	NR RF Channel Number
	
	1
	

	EPRE ratio of PSS to SSS
	
	
	

	EPRE ratio of PBCH_DMRS to SSS
	
	
	

	EPRE ratio of PBCH to PBCH_DMRS
	dB
	0
	

	EPRE ratio of PDCCH_DMRS to SSS
	
	
	

	EPRE ratio of PDCCH to PDCCH_DMRS
	
	
	

	EPRE ratio of PDSCH_DMRS to SSS
	
	
	

	EPRE ratio of PDSCH to PDSCH_DMRS
	
	
	

	SSB with index 0
	

	dB
	3
	Power of SSB with index 0 is set to be above configured msgA-RSRP-ThresholdSSB

	
	

	Config 1,2,4
	dBm/15kHz
	-98
	

	
	
	Config 3
	
	-101
	

	
	

	dB
	3
	

	
	SS-RSRP Note 3
	Config 1,2,4
	dBm/15kHz
	-95
	

	
	
	Config 3
	
	-98
	

	
	SS-RSRP Note 3
	dBm/ SCS
	-95
	

	SSB with index 1
	

	dB
	-17
	Power of SSB with index 1 is set to be below configured msgA-RSRP-ThresholdSSB

	
	

	Config 1,2,4
	dBm/15kHz
	-98 
	

	
	
	Config 3
	
	-101
	

	
	

	dB
	-17
	

	
	SS-RSRP Note 3
	Config 1,2,4
	dBm/15kHz
	-115
	

	
	
	Config 3
	
	-118
	

	
	SS-RSRP Note 3
	dBm/ SCS
	-115
	

	Io Note 2
	Config 1,2,4
	dBm
	-65.3/9.36MHz
	For symbols without SSB index 1

	
	Config 3
	
	-65.38/18.36 MHz
	

	ss-PBCH-BlockPower
	dBm/ SCS
	-5
	As defined in clause 6.3.2 in TS 38.331 [13].

	
Configured UE transmitted power ()
	dBm
	23
	As defined in clause 6.2.4 in TS 38.101-1 [2].

	MsgA Configuration
	
	MsgA.1 FR1
	As defined in A.7A.1

	msgA-RSRP-ThresholdSSB
	dBm
	RSRP_51
	The actual value of the threshold is -105dBm, as defined in TS 38.331 [13].

	Propagation Condition
	-
	AWGN
	

	Note 1:	OCNG shall be used such that the cell is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols. The OCNG pattern is chosen during the test according to the presence of a DL reference measurement channel.
Note 2:	SS-RSRP, Es/Iot and Io levels have been derived from other parameters for information purpose. They are not settable parameters.
Note 3:	The DL PDSCH reference measurement channel is used in the test only when a downlink transmission dedicated to the UE under test is required.



16.3.2.2.7	NR SA FR1 2-step RA type non-contention based test in FR1 for NR standalone for 1 RX UE
16.3.2.2.7.1	Test purpose
To verify that the behaviour of the random access procedure is according to the requirements and that the PRACH power settings and timing are within specified limits. This test will verify the requirements in 38.133 [6] clause 6.2.2B.2 and Clause 7.1A.2 in an AWGN model.
16.3.2.2.7.2	Test applicability
This test applies to all types of NR RedCap UE with 1Rx and 2-step RACH from Release 17 onwards.
16.3.2.2.7.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 6.3.2.2.0.2.
The normative reference for this requirement is TS 38.133 [6] clause A.16.3.2.2.7.
16.3.2.2.7.4	Test description
16.3.2.2.7.4.1	Initial conditions
Same as the initial conditions given in sub-clause 6.3.2.2.4.4.1 with following exceptions:
-	Table 6.3.2.2.4.4.1-1 is replaced by Table 16.3.2.2.7.4.1-1.
-	Table 6.3.2.2.4.4.1-2 is replaced by Table 16.3.2.2.7.4.1-2.
-	The check on the power of the first preamble in Test 1, Test 2 and Test 3 is replaced as follows:
-	The power of the first preamble shall be -23.55 dBm within the accuracy specified in Table 16.3.2.2.7.5-2.
Table 16.3.2.2.7.4.1-1: Supported test configurations
	Configuration
	Description

	16.3.2.2.7-1
	30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.3.2.2.7-2
	15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations.



Table 16.3.2.2.7.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.3.2.2.7.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	
	



16.3.2.2.7.4.2	Test procedure
Same as the test procedure given in sub-clause 6.3.2.2.4.4.2.
16.3.2.2.7.4.3	Message contents
Same as the message contents given in 6.3.2.2.4.4.3
 with following exceptions:
 Table 16.3.2.2.7.4.3-1: BWP-UplinkCommon
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-14

	Information Element
	Value/remark
	Comment
	Condition

	BWP-UplinkCommon ::= SEQUENCE {
	
	
	

	MsgA-ConfigCommonL-r16 ::= SEQUENCE {
	
	
	

	  rach-ConfigCommonTwoStepRA-r16
	RACH-ConfigCommonTwoStepRA
	
	

	  msgA-PUSCH-Config-r16
	MsgA-PUSCH-Config
	
	

	}
	
	
	



16.3.2.2.7.5	Test requirement
Same as the test requirements given in sub-clause 6.3.2.2.4.5 with following exceptions:
-	Table 6.3.2.2.4.5-1 is replaced by Table 16.3.2.2.7.5-1.
Table 16.3.2.2.7.5-1: General test parameters
	Parameter
	Unit
	Test-1
	Comments

	SSB Configuration
	Config 1
	
	SSB.1 RedCap FR1
	As defined in A.3, except for number of SSBs per SS-burst and SS/PBCH block index as below

	
	Config 2
	
	SSB.1 FR1
	

	Number of SSBs per SS-burst
	
	2
	Different from the definition in A.3

	SS/PBCH block index
	
	0,1
	Different from the definition in A.3

	Duplex Mode for Cell 1
	Config 1
	
	TDD
	

	
	Config 2
	
	HD-FDD
	

	TDD Configuration
	Config 1
	
	TDDConf.2.1
	

	CSI-RS for tracking
	Config 1
	
	TRS. 1.2 TDD
	

	
	Config 2
	
	TRS. 1.1 FDD
	

	OCNG Pattern Note 1 
	
	OP.1
	As defined in A.2.1

	PDSCH parameters Note 4
	Config 1
	
	SR.2.1 TDD
	As defined in A.1.1

	
	Config 2
	
	SR.1.1 FDD
	

	RMSI CORESET Reference Channel
	Config 1
	
	CR.2.1 TDD
	

	
	Config 2
	
	CR.1.1 FDD
	

	Dedicated CORESET Reference Channel
	Config 1
	
	CCR.2.1 TDD
	

	
	Config 2
	
	CCR.1.1 FDD
	

	NR RF Channel Number
	
	1
	

	EPRE ratio of PSS to SSS
	
	
	

	EPRE ratio of PBCH_DMRS to SSS
	
	
	

	EPRE ratio of PBCH to PBCH_DMRS
	dB
	0
	

	EPRE ratio of PDCCH_DMRS to SSS
	
	
	

	EPRE ratio of PDCCH to PDCCH_DMRS
	
	
	

	EPRE ratio of PDSCH_DMRS to SSS
	
	
	

	EPRE ratio of PDSCH to PDSCH_DMRS
	
	
	

	SSB with index 0
	

	dB
	4.55
	Power of SSB with index 0 is set to be above configured msgA-RSRP-ThresholdSSB

	
	

	Config 1
	dBm/15kHz
	-101
	

	
	
	Config 2
	
	-98
	

	
	

	dB
	4.55
	

	
	SS-RSRP Note 3
	dBm/ SCS
	--93.45
	

	SSB with index 1
	

	dB
	-17
	Power of SSB with index 1 is set to be below configured msgA-RSRP-ThresholdSSB

	
	

	Config 1
	dBm/15kHz
	-101
	

	
	
	Config 2
	
	-98
	

	
	

	dB
	-17
	

	
	SS-RSRP Note 3
	dBm/ SCS
	-115
	

	Io Note 2
	Config 1
	dBm
	--94.19/9.36MHz
	For symbols without SSB index 1

	
	Config 2
	
	--64.27/18.36 MHz
	

	ss-PBCH-BlockPower
	dBm/ SCS
	-5
	As defined in clause 6.3.2 in TS 38.331 [13].

	
Configured UE transmitted power ()
	dBm
	23
	As defined in clause 6.2.4 in TS 38.101-1 [2].

	MsgA Configuration
	
	MsgA.2 FR1
	As defined in A.7A.1

	msgA-RSRP-ThresholdSSB
	dBm
	RSRP_51
	The actual value of the threshold is -105dBm, as defined in TS 38.331 [13].

	Propagation Condition 
	-
	AWGN
	

	Note 1:	OCNG shall be used such that the cell is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols. The OCNG pattern is chosen during the test according to the presence of a DL reference measurement channel.
Note 2:	SS-RSRP, Es/Iot and Io levels have been derived from other parameters for information purpose. They are not settable parameters.
Note 3:	The DL PDSCH reference measurement channel is used in the test only when a downlink transmission dedicated to the UE under test is required.



Table 16.3.2.2.7.5-2 Absolute power tolerance Test requirements
	Conditions
	Tolerance

	Normal
	± 20.1 dB



16.3.2.2.8	NR SA FR1 2-step RA type non-contention based test in FR1 for NR standalone for 2 RX UE
16.3.2.2.8.1	Test purpose
To verify that the behaviour of the random access procedure is according to the requirements and that the PRACH power settings and timing are within specified limits. This test will verify the requirements in 38.133 [6] Clause 6.2.2B.2 and Clause 7.1A.2 in an AWGN model.
16.3.2.2.8.2	Test applicability
This test applies to all types of NR RedCap UE with 2Rx and 2-step RACH from Release 17 onwards.
16.3.2.2.8.3	Minimum conformance requirement
The minimum conformance requirements are specified in clause 16.3.2.2.0.1.
 The normative reference for this requirement is TS 38.133 [6] clauses A.16.3.2.2.8.
16.3.2.2.8.4	Test description
16.3.2.2.8.4.1	Initial conditions
Same as the initial conditions given in 6.3.2.2.4.4.1 with following exceptions:
-	Table 6.3.2.2.4.4.1-1 is replaced by Table 16.3.2.2.8.4.1-1.
-	Table 6.3.2.2.4.4.1-2 is replaced by Table 16.3.2.2.8.4.1-2.
Table 16.3.2.2.8.4.1-1: Supported test configurations
	Config
	Description

	16.3.2.2.8-1
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.3.2.2.8-2
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations depending on UE capability



Table 16.3.2.2.8.4.1-2: Initial conditions for Contention based random access test in FR1 for NR standalone
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.3.2.2.8.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.7.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	N/A
	



16.3.2.2.8.4.2	Test procedure
Same as the test procedure given in clause 6.3.2.2.4.4.2.
16.3.2.2.8.4.3	Message contents
Same as the message contents given in clause 6.3.2.2.4.4.3 with following exceptions:
Table 16.3.2.2.8.4.3-1: BWP-UplinkCommon
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-14

	Information Element
	Value/remark
	Comment
	Condition

	BWP-UplinkCommon ::= SEQUENCE {
	
	
	

	MsgA-ConfigCommonL-r16 ::= SEQUENCE {
	
	
	

	  rach-ConfigCommonTwoStepRA-r16
	RACH-ConfigCommonTwoStepRA
	
	

	  msgA-PUSCH-Config-r16
	MsgA-PUSCH-Config
	
	

	}
	
	
	



16.3.2.2.8.5	Test requirement
Same as the test requirements given in clause 6.3.2.2.4.4.2 with following exceptions:
-	Table 6.3.2.2.4.5-1 is replaced by Table 16.3.2.2.8.5-1.
Table 16.3.2.2.8.5-1: General test parameters
	Parameter
	Unit
	Test-1
	Comments

	SSB Configuration
	Config 1
	
	SSB.1 RedCap FR1
	As defined in A.3, except for number of SSBs per SS-burst and SS/PBCH block index as below

	
	Config 2
	
	SSB.1 FR1
	

	Number of SSBs per SS-burst
	
	2
	Different from the definition in A.3

	SS/PBCH block index
	
	0,1
	Different from the definition in A.3

	Duplex Mode for Cell 1
	Config 1
	
	TDD
	

	
	Config 2
	
	HD-FDD
	

	TDD Configuration
	Config 12
	
	TDDConf.2.1
	

	CSI-RS for tracking
	Config 1
	
	TRS.1.2 TDD
	

	
	Config 2
	
	TRS.1.1 FDD
	

	OCNG Pattern Note 1 
	
	OP.1
	As defined in A.2.1

	PDSCH parameters Note 4
	Config 1
	
	SR.2.1 TDD
	As defined in A.1.1

	
	Config 2
	
	SR.1.1 FDD
	

	RMSI CORESET Reference Channel
	Config 1
	
	CR.2.1 TDD
	

	
	Config 2
	
	CR.1.1 FDD
	

	Dedicated CORESET Reference Channel
	Config 1
	
	CCR.2.1 TDD
	

	
	Config 2
	
	CCR.1.1 FDD
	

	NR RF Channel Number
	
	1
	

	EPRE ratio of PSS to SSS
	
	
	

	EPRE ratio of PBCH_DMRS to SSS
	
	
	

	EPRE ratio of PBCH to PBCH_DMRS
	dB
	0
	

	EPRE ratio of PDCCH_DMRS to SSS
	
	
	

	EPRE ratio of PDCCH to PDCCH_DMRS
	
	
	

	EPRE ratio of PDSCH_DMRS to SSS
	
	
	

	EPRE ratio of PDSCH to PDSCH_DMRS
	
	
	

	SSB with index 0
	

	dB
	3
	Power of SSB with index 0 is set to be above configured msgA-RSRP-ThresholdSSB

	
	

	Config 1
	dBm/15kHz
	-101
	

	
	
	Config 2
	
	-98
	

	
	

	dB
	3
	

	
	SS-RSRP Note 3
	Config 1,2,4
	dBm/15kHz
	-95
	

	
	
	Config 3
	
	-98
	

	
	SS-RSRP Note 3
	dBm/ SCS
	-95
	

	SSB with index 1
	

	dB
	-17
	Power of SSB with index 1 is set to be below configured msgA-RSRP-ThresholdSSB

	
	

	Config 1
	dBm/15kHz
	-101
	

	
	
	Config 2
	
	-98
	

	
	

	dB
	-17
	

	
	SS-RSRP Note 3
	Config 1,2,4
	dBm/15kHz
	-115
	

	
	
	Config 3
	
	-118
	

	
	SS-RSRP Note 3
	dBm/ SCS
	-115
	

	Io Note 2
	Config 1
	dBm
	-65.3/9.36MHz
	For symbols without SSB index 1

	
	Config 2
	
	-65.38/18.36 MHz
	

	ss-PBCH-BlockPower
	dBm/ SCS
	-5
	As defined in clause 6.3.2 in TS 38.331 [13].

	
Configured UE transmitted power ()
	dBm
	23
	As defined in clause 6.2.4 in TS 38.101-1 [2].

	MsgA Configuration
	
	MsgA.2 FR1
	As defined in A.7A.1

	msgA-RSRP-ThresholdSSB
	
	RSRP_51
	The actual value of the threshold is -105dBm, as defined in TS 38.331 [13].

	Propagation Condition 
	-
	AWGN
	

	Note 1:	OCNG shall be used such that the cell is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols. The OCNG pattern is chosen during the test according to the presence of a DL reference measurement channel.
Note 2:	SS-RSRP, Es/Iot and Io levels have been derived from other parameters for information purpose. They are not settable parameters.
Note 3:	The DL PDSCH reference measurement channel is used in the test only when a downlink transmission dedicated to the UE under test is required.



16.3.2.3	RRC connection release with redirection for RedCap
16.3.2.3.0	Minimum conformance requirements
16.3.2.3.0.1	Minimum conformance requirements for FR1 RRC connection release with redirection
The requirements in clause 6.3.2.3.0.1 shall apply when RedCap UE is capable of 2 Rx. 
When UE is only required to support 1 Rx antenna, the requirements defined in clause 6.3.2.3.0.1 shall apply except that:
-	Tidentify-NR as specified in Table 16.3.2.3.0.1-1.
Table 16.3.2.3.0.1-1: Time to identify target NR cell for RRC connection release with redirection to NR
	FR of target NR cell
	Tidentify-NR

	FR1
	MAX (680 ms, [12] x Trs)

	Note:	If the UE has been provided with higher layer signalling of smtc2 specified in TS 38.331 [2] prior to the redirection command, Trs follows smtc1 or smtc2 according to the physical cell ID of the target cell.



The HD-FDD UE shall meet the RRC connection release with redirection requirements provided that SSB is available at the UE once every SMTC period during Tsearch.
The normative reference for this requirement is TS 38.133 [6] clauses 6.2.3A.2.1.
16.3.2.3.0.2	Minimum conformance requirements for FR1 – E-UTRAN RRC connection release with redirection
The requirements in clause 6.3.2.3.0.2 shall apply.
The normative reference for this requirement is TS 38.133 [6] clauses 6.2.3A.2.2.
16.3.2.3.1	NR SA FR1-FR1 Redirection from NR in FR1 to NR in FR1 for 1 Rx UE
16.3.2.3.1.1	Test purpose
To verify RRC connection release with redirection from NR to NR requirements specified in 38.133 [6] clause 6.2.3A.2.1.
16.3.2.3.1.2	Test applicability
This test applies to all types of NR RedCap UE with 1Rx from Release 17 onwards.
16.3.2.3.1.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.3.2.3.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.16.3.2.3.1.
16.3.2.3.1.4	Test description
16.3.2.3.1.4.1	Initial conditions
Same as the initial conditions given in sub-clause 6.3.2.3.1.4.1 with following exceptions:
-	Table 6.3.2.3.1.4.1-1 is replaced by Table 16.3.2.3.1.4.1-1.
-	Table 6.3.2.3.1.4.1-2 is replaced by Table 16.3.2.3.1.4.1-2.
-	Table 6.3.2.3.1.4.1-3 is replaced by Table 16.3.2.3.1.4.1-3.
Table 16.3.2.3.1.4.1-1: Supported test configurations
	Configuration
	Description

	16.3.2.3.1-1
	Source cell: NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
Target cell:  NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.3.2.3.1-2
	Source cell: NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode
Target cell:  NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.3.2.3.1-3
	Source cell: NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode
Target cell:  NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.3.2.3.1-4
	Source cell: NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	
	Target cell:  NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations



Table 16.3.2.3.1.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.3.2.3.1.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	
	



Table 16.3.2.3.1.4.1-3: General test parameters
	Parameter
	Unit
	Value
	Comment

	Initial conditions
	Active cell
	
	Cell 1
	

	
	Neighbouring cell
	
	Cell 2
	

	Final condition
	Active cell
	
	Cell 2
	

	Filter coefficient
	
	0
	L3 filtering is not used

	Access Barring Information
	-
	Not Sent
	No additional delays in random access procedure.

	Time offset between cells
	
	3 s
	Synchronous cells

	T1
	s
	5
	

	T2
	s
	2.3
	



16.3.2.3.1.4.2	Test procedure
Same as the test procedure given in sub-clause 6.3.2.3.1.4.2.
16.3.2.3.1.4.3	Message contents
Same as the message contents given in 6.3.2.3.1.4.3 with following exceptions.
-	Table 6.3.2.3.1.4.3-1 is replaced by Table 16.3.2.3.1.4.3-1.
Table 16.3.2.3.1.4.3-1: RRCRelease (Test procedure, Step 3)
	Derivation Path: TS 38.508-1 [14], Table 4.6.1-16

	Information Element
	Value/remark
	Comment
	Condition

	RRCRelease ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcRelease SEQUENCE {
	
	
	

	      redirectedCarrierInfo CHOICE {
	
	
	

	        nr SEQUENCE {
	
	
	

	          carrierFreq
	ARFCN-ValueNR of Cell 2
	
	

	          ssbSubcarrierSpacing
	kHz15
	
	Config 1,2,4

	
	kHz30
	
	Config 3

	          smtc SEQUENCE {
	
	
	

	            duration
	sf1
	
	SMTC.1

	
	sf5
	
	SMTC.2

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



16.3.2.3.1.5	Test requirement
Same as the test requirements given in sub-clause 6.3.2.3.1.5 with following exceptions:
-	Table 6.3.2.3.1.5-1 is replaced by Table 16.3.2.3.1.5-1.
Table 16.3.2.3.1.5-1: Cell specific test parameters
	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T1
	T2

	NR RF Channel Number
	
	1
	2

	Duplex mode
	Config 1
	
	FDD

	
	Config 2, 3
	
	TDD

	
	Config 4
	
	HD-FDD

	SSB Configuration
	Config 1,2,4
	
	SSB.1 FR1

	
	Config 3
	
	SSB.1 RedCap FR1

	CSI-RS for tracking
	Config 1,4
	
	TRS.1.1 FDD

	
	Config 2
	
	TRS.1.1 TDD

	
	Config 3
	
	TRS.1.2 TDD

	TDD configuration
	Config 1,4
	
	Not Applicable

	
	Config 2
	
	TDDConf.1.1

	
	Config 3
	
	TDDConf.2.1

	BWchannel
	Config 1,2,4
	MHz
	10: NRB,c = 52

	
	Config 3
	
	20: NRB,c = 51

	BWP BW
	Config 1,2,4
	MHz
	10: NRB,c = 52

	
	Config 3
	
	20: NRB,c = 51

	DRX Cycle
	ms
	Not Applicable

	PDSCH Reference 
	Config 1
	
	SR.1.1 FDD

	measurement channel
	Config 2
	
	SR.1.1 TDD

	
	Config 3
	
	SR.2.1 TDD

	
	Config 4
	
	SR.1.1 FDD

	CORESET Reference 
	Config 1
	
	CR.1.1 FDD

	Channel
	Config 2
	
	CR.1.1 FDD

	
	Config 3
	
	CR.2.1 FDD

	
	Config 4
	
	CR.1.1 FDD

	OCNG Patterns
	
	OG.1

	SMTC configuration
	Config 1,2,4
	
	SMTC.1 FR1

	
	Config 3
	
	SMTC.2 FR1

	PDSCH/PDCCH 
	Config 1,2,4
	kHz
	15 kHz

	subcarrier spacing
	Config 3
	
	30 kHz

	PUCCH/PUSCH 
	Config 1,2,4
	kHz
	15 kHz

	subcarrier spacing
	Config 3
	
	30 kHz

	PRACH configuration 
	
	PRACH.1 FR1

	BWP configuration
	Initial DL BWP
	
	DLBWP.0.1

	
	Dedicated DL BWP
	
	DLBWP.1.1

	
	Initial UL BWP
	
	ULBWP.0.1

	
	Dedicated UL BWP
	
	ULBWP.1.1

	EPRE ratio of PSS to SSS
	
	

	EPRE ratio of PBCH DMRS to SSS
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	0

	EPRE ratio of PDSCH DMRS to SSS 
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	

	EPRE ratio of OCNG DMRS to SSS(Note 1)
	
	

	EPRE ratio of OCNG to OCNG DMRS (Note 1)
	
	

	
Note2
	dBm/15kHz
	-98

	
Note2
	Config 1,2,4
	dBm/SCS
	-98

	
	Config 3
	
	-95

	

	dB
	4
	4
	-infinity
	4

	

	dB
	4
	4
	-infinity
	4

	IoNote3
	Config 1,2,4
	dBm/
9.36MHz
	-64.59
	-64.59
	-70.05
	-64.59

	
	Config 3
	dBm/
18.36MHz
	-61.66
	-61.66
	-67.12
	-61.66

	Propagation condition
	-
	AWGN

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



16.3.2.3.2	NR SA FR1-FR1 Redirection from NR in FR1 to NR in FR1 for 2 Rx UE
16.3.2.3.2.1	Test purpose
To verify RRC connection release with redirection from NR to NR requirements specified in 38.133 [6] clause 6.2.3A.2.1.
16.3.2.3.2.2	Test applicability
This test applies to all types of NR RedCap UE with 2Rx from Release 17 onwards.
16.3.2.3.2.3	Minimum conformance requirement
The minimum conformance requirements are specified in clause 16.3.2.3.0.1.
 The normative reference for this requirement is TS 38.133 [6] clauses A.16.3.2.3.2.
16.3.2.3.2.4	Test description
16.3.2.3.2.4.1	Initial conditions
Same as the initial conditions given in 6.3.2.3.1.4.1 with following exceptions:
-	Table 6.3.2.3.1.4.1-1 is replaced by Table 16.3.2.3.2.4.1-1.
-	Table 6.3.2.3.1.4.1-2 is replaced by Table 16.3.2.3.2.4.1-2.
-	Table 6.3.2.3.1.4.1-3 is replaced by Table 16.3.2.3.1.4.1-3.
Table 16.3.2.3.2.4.1-1: Supported test configurations
	Configuration
	Description

	16.3.2.3.2-1
	Source cell: NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
Target cell:  NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.3.2.3.2-2
	Source cell: NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode
Target cell:  NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.3.2.3.2-3
	Source cell: NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode
Target cell:  NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.3.2.3.2-4
	Source cell: NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	
	Target cell:  NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations



Table 16.3.2.3.2.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.4-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.3.2.3.2.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.2
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	N/A
	



Table 16.3.2.3.2.4.1-3: General test parameters
	Parameter
	Unit
	Value
	Comment

	Initial conditions
	Active cell
	
	Cell 1
	

	
	Neighbouring cell
	
	Cell 2
	

	Final condition
	Active cell
	
	Cell 2
	

	Filter coefficient
	
	0
	L3 filtering is not used

	Access Barring Information
	-
	Not Sent
	No additional delays in random access procedure.

	Time offset between cells
	
	3 s
	Synchronous cells

	T1
	s
	5
	

	T2
	s
	2.3
	



16.3.2.3.2.4.2	Test procedure
Same as the test procedure given in clause 6.3.2.3.1.4.2.
16.3.2.3.2.4.3	Message contents
Same as the message contents given in 6.3.2.3.1.4.3 with following exceptions.
-	Table 6.3.2.3.1.4.2-1 is replaced by Table 16.3.2.3.2.4.3-1.
Table 16.3.2.3.2.4.3-1: RRCRelease (Test procedure, Step 3)
	Derivation Path: TS 38.508-1 [14], Table 4.6.1-16

	Information Element
	Value/remark
	Comment
	Condition

	RRCRelease ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcRelease SEQUENCE {
	
	
	

	      redirectedCarrierInfo CHOICE {
	
	
	

	        nr SEQUENCE {
	
	
	

	          carrierFreq
	ARFCN-ValueNR of Cell 2
	
	

	          ssbSubcarrierSpacing
	kHz15
	
	Config 1,2,4

	
	kHz30
	
	Config 3

	          smtc SEQUENCE {
	
	
	

	            duration
	sf1
	
	SMTC.1

	
	sf5
	
	SMTC.2

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



16.3.2.3.2.5	Test requirement
Same as the test requirements given in clause 6.3.2.3.1.5 with following exceptions:
-	Table 6.3.2.3.1.5-1 is replaced by Table 16.3.2.3.2.5-1.
Table 16.3.2.3.2.5-1: Cell specific test parameter
	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T1
	T2

	NR RF Channel Number
	
	1
	2

	Duplex mode
	Config 1
	
	FDD

	
	Config 2, 3
	
	TDD

	
	Config 4
	
	HD-FDD

	SSB Configuration
	Config 1,2,4
	
	SSB.1 FR1

	
	Config 3
	
	SSB.1 RedCap FR1

	CSI-RS for tracking
	Config 1,4
	
	TRS.1.1 FDD

	
	Config 2
	
	TRS.1.1 TDD

	
	Config 3
	
	TRS.1.2 TDD

	TDD configuration
	Config 1,4
	
	Not Applicable

	
	Config 2
	
	TDDConf.1.1

	
	Config 3
	
	TDDConf.2.1

	BWchannel
	Config 1,2,4
	MHz
	10: NRB,c = 52

	
	Config 3
	
	20: NRB,c = 51

	BWP BW
	Config 1,2,4
	MHz
	10: NRB,c = 52

	
	Config 3
	
	20: NRB,c = 51

	DRX Cycle
	ms
	Not Applicable

	PDSCH Reference 
	Config 1,4
	
	SR.1.1 FDD

	measurement channel
	Config 2
	
	SR.1.1 TDD

	
	Config 3
	
	SR.2.1 TDD

	CORESET Reference 
	Config 1,4
	
	CR.1.1 FDD

	Channel
	Config 2
	
	CR.1.1 TDD

	
	Config 3
	
	CR.2.1 TDD

	OCNG Patterns
	
	OP.1

	SMTC configuration
	Config 1,2,4
	
	SMTC.1 FR1

	
	Config 3
	
	SMTC.2 FR1

	PDSCH/PDCCH 
	Config 1,2,4
	kHz
	15 kHz

	subcarrier spacing
	Config 3
	
	30 kHz

	PUCCH/PUSCH 
	Config 1,2,4
	kHz
	15 kHz

	subcarrier spacing
	Config 3
	
	30 kHz

	PRACH configuration 
	
	PRACH.1 FR1

	BWP configuration
	Initial DL BWP
	
	DLBWP.0.1

	
	Dedicated DL BWP
	
	DLBWP.1.1

	
	Initial UL BWP
	
	ULBWP.0.1

	
	Dedicated UL BWP
	
	ULBWP.1.1

	EPRE ratio of PSS to SSS
	
	

	EPRE ratio of PBCH DMRS to SSS
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	0

	EPRE ratio of PDSCH DMRS to SSS 
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	

	EPRE ratio of OCNG DMRS to SSS(Note 1)
	
	

	EPRE ratio of OCNG to OCNG DMRS (Note 1)
	
	

	
Note2
	dBm/15kHz
	-98

	
Note2
	Config 1,2,4
	dBm/SCS
	-98

	
	Config 3
	
	-95

	

	dB
	4
	4
	-infinity
	4

	

	dB
	4
	4
	-infinity
	4

	IoNote3
	Config 1,2,4
	dBm/
9.36MHz
	-64.59
	-64.59
	-70.05
	-64.59

	
	Config 3
	dBm/
18.36MHz
	-61.66
	-61.66
	-67.12
	-61.66

	Propagation condition
	-
	AWGN

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



16.3.2.3.3	NR SA FR1 - E-UTRA-FR1 Redirection from NR in FR1 to E-UTRAN for 1 Rx UE
16.3.2.3.3.1	Test purpose
To verify RRC connection release with redirection from NR to E-UTRAN requirements specified in 38.133 [4] clause 6.2.3A.2.2.
16.3.2.3.3.2	Test applicability
This test applies to all types of NR RedCap UE with 1Rx from Release 17 onwards.
16.3.2.3.3.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.3.2.3.0.2.
The normative reference for this requirement is TS 38.133 [6] clause A.16.3.2.3.3.
16.3.2.3.3.4	Test description
16.3.2.3.3.4.1	Initial conditions
Same as the initial conditions given in sub-clause 6.3.2.3.2.4.1 with following exceptions:
-	Table 6.3.2.3.2.4.1-1 is replaced by Table 16.3.2.3.3.4.1-1.
-	Table 6.3.2.3.2.4.1-2 is replaced by Table 16.3.2.3.3.4.1-2.
-	Table 6.3.2.3.2.4.1-3 is replaced by Table 16.3.2.3.3.4.1-3.
Table 16.3.2.3.3.4.1-1: Supported test configurations
	Configuration
	Description

	16.3.2.3.3-1
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode, LTE FDD

	16.3.2.3.3-2
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode, LTE FDD

	16.3.2.3.3-3
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode, LTE FDD

	16.3.2.3.3-4
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode, LTE TDD

	16.3.2.3.3-5
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode, LTE TDD

	16.3.2.3.3-6
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode, LTE TDD

	16.3.2.3.3-7
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode, LTE FDD

	16.3.2.3.3-8
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode, LTE TDD

	Note:	The UE is only required to be tested in one of the supported test configurations



Table 16.3.2.3.3.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-2 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.3.2.3.3.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	
	



Table 16.3.2.3.3.4.1-3: General test parameters
	Parameter
	Unit
	Value
	Comment

	Initial conditions
	Active cell
	
	Cell 1
	

	
	Neighbouring cell
	
	Cell 2
	

	Final condition
	Active cell
	
	Cell 2
	

	Filter coefficient
	
	0
	L3 filtering is not used

	Access Barring Information
	-
	Not Sent
	No additional delays in random access procedure.

	Time offset between cells
	
	3 s
	Synchronous cells

	T1
	s
	5
	

	T2
	s
	2.3
	



16.3.2.3.3.4.2	Test procedure
Same as the test procedure given in sub-clause 6.3.2.3.2.4.2.
16.3.2.3.3.4.3	Message contents
Same as the message contents given in 6.3.2.3.2.4.3.
16.3.2.3.3.5	Test requirement
Same as the test requirements given in sub-clause 6.3.2.3.2.5 with following exceptions:
-	Table 6.3.2.3.2.5-1 is replaced by Table 16.3.2.3.3.5-1.
-	Table 6.3.2.3.2.5-2 is replaced by Table 16.3.2.3.3.5-2.
Table 16.3.2.3.3.5-1: Cell specific test parameters for NR Cell (Cell 1)
	Parameter
	Unit
	Cell 1

	
	
	T1
	T2

	RF Channel Number
	
	1

	Duplex mode
	Config 1,4
	
	FDD

	
	Config 2,3,5,6
	
	TDD

	
	Config 7,8
	
	HD-FDD

	SSB Configuration

	Config 1,2,4,5,7,8
	
	SSB.1 FR1

	
	Config 3,6
	
	SSB.1 RedCap FR1

	CSI-RS for tracking
	Config 1,4,7,8
	
	TRS.1.1 FDD

	
	Config 2,5
	
	TRS.1.1 TDD

	
	Config 3,6
	
	TRS.1.2 TDD

	TDD configuration
	Config 1,4,7,8
	
	Not Applicable

	
	Config 2,5
	
	TDDConf.1.1

	
	Config 3,6
	
	TDDConf.2.1

	BWchannel
	Config 1,2,4,5,7,8
	MHz
	10: NRB,c = 52

	
	Config 3,6
	
	20: NRB,c = 51

	BWP BW
	Config 1,2,4,5,7,8
	MHz
	10: NRB,c = 52

	
	Config 3,6
	
	20: NRB,c = 51

	DRX Cycle
	ms
	Not Applicable

	PDSCH Reference 
	Config 1,4,7,8
	
	SR.1.1 FDD

	measurement channel
	Config 2,5
	
	SR.1.1 TDD

	
	Config 3,6
	
	SR.2.1 TDD

	CORESET Reference 
	Config 1,4,7,8
	
	CR.1.1 FDD

	Channel
	Config 2,5
	
	CR.1.1 TDD

	
	Config 3,6
	
	CR.2.1 TDD

	OCNG Patterns
	
	OP.1

	SMTC configuration
	Config 1,2,4,5,7,8
	
	SMTC.1 FR1

	
	Config 3,6
	
	SMTC.2 FR1

	PDSCH/PDCCH 
	Config 1,2,4,5,7,8
	kHz
	15 kHz

	subcarrier spacing
	Config 3,6
	
	30 kHz

	PUCCH/PUSCH 
	Config 1,2,4,5,7,8
	kHz
	15 kHz

	subcarrier spacing
	Config 3,6
	
	30 kHz

	PRACH configuration 
	
	PRACH.1 FR1

	BWP configuration
	Initial DL BWP
	
	DLBWP.0.1

	
	Dedicated DL BWP
	
	DLBWP.1.1

	
	Initial UL BWP
	
	ULBWP.0.1

	
	Dedicated UL BWP
	
	ULBWP.1.1

	EPRE ratio of PSS to SSS
	
	

	EPRE ratio of PBCH DMRS to SSS
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	0

	EPRE ratio of PDSCH DMRS to SSS 
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	

	EPRE ratio of OCNG DMRS to SSS Note 1
	
	

	EPRE ratio of OCNG to OCNG DMRS Note 1
	
	

	
Note2
	dBm/15kHz
	-98

	
Note2
	Config 1,2,4,5,7,8
	dBm/SCS
	-98

	
	Config 3,6
	
	-95

	

	dB
	4
	4

	

	dB
	4
	4

	IoNote3
	Config 1,2,4,5,7,8
	dBm/
9.36MHz
	-64.59
	-64.59

	
	Config 3,6
	dBm/
18.36MHz
	-61.66
	-61.66

	Propagation condition
	-
	AWGN

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



Table 16.3.2.3.3.5-2: Cell specific test parameters for E-UTRAN Cell (Cell 2)
	Parameter
	Unit
	Configuration
	Cell 2

	
	
	
	T1
	T2

	RF channel number
	
	1,2,3,4,5,6,7,8
	2

	Duplex mode
	
	1,2,3,7
	FDD

	
	
	4,5,6,8
	TDD

	TDD special subframe configurationNote1
	
	4,5,6,8
	6

	TDD uplink-downlink configurationNote1
	
	4,5,6,8
	1

	BWchannel
	MHz
	1,2,3,4,5,6,7,8
	5 MHz: NRB,c = 25
10 MHz: NRB,c = 50
20 MHz: NRB,c = 100

	PRACH ConfigurationNote2
	
	1,2,3,7
	4

	
	
	4,5,6,8
	53

	PDSCH parameters:
DL Reference Measurement ChannelNote3
	
	1,2,3,7
	5 MHz: R.7 FDD
10 MHz: R.3 FDD
20 MHz: R.6 FDD

	
	
	4,5,6,8
	5 MHz: R.4 TDD
10 MHz: R.0 TDD
20 MHz: R.3 TDD

	PCFICH/PDCCH/PHICH parameters:
DL Reference Measurement
	
	1,2,3,7
	5 MHz: R.11 FDD
10 MHz: R.6 FDD
20 MHz: R.10 FDD

	ChannelNote3
	
	4,5,6,8
	5 MHz: R.11 TDD
10 MHz: R.6 TDD
20 MHz: R.10 TDD

	OCNG PatternsNote3
	
	1,2,3,7
	5 MHz: OP.20 FDD
10 MHz: OP.10 FDD
20 MHz: OP.17 FDD

	
	
	4,5,6,8
	5 MHz: OP.9 TDD
10 MHz: OP.1 TDD
20 MHz: OP.7 TDD

	PBCH_RA
	dB
	1,2,3,4,5,6,7,8
	0

	PBCH_RB
	
	
	

	PSS_RA
	
	
	

	SSS_RA
	
	
	

	PCFICH_RB
	
	
	

	PHICH_RA
	
	
	

	PHICH_RB
	
	
	

	PDCCH_RA
	
	
	

	PDCCH_RB
	
	
	

	PDSCH_RA
	
	
	

	PDSCH_RB
	
	
	

	OCNG_RANote4
	
	
	

	OCNG_RBNote4
	
	
	

	NocNote5
	dBm/15kHz
	1,2,3,4,5,6,7,8
	-98

	Ês/Noc
	dB
	1,2,3,4,5,6,7,8
	-Infinity
	4

	Ês/IotNote6
	dB
	1,2,3,4,5,6,7,8
	-Infinity
	4

	RSRPNote6
	dBm/15kHz
	1,2,3,4,5,6,7,8
	-Infinity
	-94

	SCH_RPNote6
	dBm/15kHz
	1,2,3,4,5,6,7,8
	-Infinity
	-94

	IoNote6
	dBm/9MHz
	1,2,3,4,5,6,7,8
	-70.22
	-64.76

	Propagation Condition
	
	1,2,3,4,5,6,7,8
	AWGN

	Note 1:	Special subframe and uplink-downlink configurations are specified in table 4.2-1 in TS 36.211 [24].
Note 2:	PRACH configurations are specified in table 5.7.1-2 and table 5.7.1-3 in TS 36.211 [24].
Note 3:	DL RMCs and OCNG patterns are specified in clauses A 3.1 and A 3.2 of TS 36.133 [23] respectively.
Note 4:	OCNG shall be used such that all cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 5:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for Noc to be fulfilled.
Note 6:	Ês/Iot, RSRP, SCH_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 7:	Propagation condition and correlation matrix are defined in clause B.2 in TS 36.101 [27].



16.3.2.3.4	NR SA FR1 - E-UTRA-FR1 Redirection from NR in FR1 to E-UTRAN for 2 Rx UE
16.3.2.3.4.1	Test purpose
To verify RRC connection release with redirection from NR to E-UTRAN requirements specified in 38.133 [4] clause 6.2.3A.2.2.
16.3.2.3.4.2	Test applicability
This test applies to all types of NR RedCap UE with 2Rx from Release 17 onwards.
16.3.2.3.4.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.3.2.3.0.2.
The normative reference for this requirement is TS 38.133 [6] clause A.16.3.2.3.4.
16.3.2.3.4.4	Test description
16.3.2.3.4.4.1	Initial conditions
Same as the initial conditions given in sub-clause 6.3.2.3.2.4.1 with following exceptions:
-	Table 6.3.2.3.2.4.1-1 is replaced by Table 16.3.2.3.4.4.1-1.
-	Table 6.3.2.3.2.4.1-2 is replaced by Table 16.3.2.3.4.4.1-2.
-	Table 6.3.2.3.2.4.1-3 is replaced by Table 16.3.2.3.4.4.1-3.
Table 16.3.2.3.4.4.1-1: Supported test configurations
	Configuration
	Description

	16.3.2.3.4-1
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode, LTE FDD

	16.3.2.3.4-2
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode, LTE FDD

	16.3.2.3.4-3
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode, LTE FDD

	16.3.2.3.4-4
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode, LTE TDD

	16.3.2.3.4-5
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode, LTE TDD

	16.3.2.3.4-6
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode, LTE TDD

	16.3.2.3.4-7
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode, LTE FDD

	16.3.2.3.4-8
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode, LTE TDD

	Note:	The UE is only required to be tested in one of the supported test configurations



Table 16.3.2.3.4.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.4-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.3.2.3.4.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.6.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.2
	

	Exceptions to connection diagram
	
	



Table 16.3.2.3.4.4.1-3: General test parameters
	Parameter
	Unit
	Value
	Comment

	Initial conditions
	Active cell
	
	Cell 1
	

	
	Neighbouring cell
	
	Cell 2
	

	Final condition
	Active cell
	
	Cell 2
	

	Filter coefficient
	
	0
	L3 filtering is not used

	Access Barring Information
	-
	Not Sent
	No additional delays in random access procedure.

	Time offset between cells
	
	3 s
	Synchronous cells

	T1
	s
	5
	

	T2
	s
	2.3
	



16.3.2.3.4.4.2	Test procedure
Same as the test procedure given in sub-clause 6.3.2.3.2.4.2.
16.3.2.3.4.4.3	Message contents
Same as the message contents given in 6.3.2.3.2.4.3.
16.3.2.3.4.5	Test requirement
Same as the test requirements given in sub-clause 6.3.2.3.2.5 with following exceptions:
-	Table 6.3.2.3.2.5-1 is replaced by Table 16.3.2.3.4.5-1.
-	Table 6.3.2.3.2.5-2 is replaced by Table 16.3.2.3.4.5-2.
Table 16.3.2.3.4.5-1: Cell specific test parameters for NR Cell (Cell 1)
	Parameter
	Unit
	Cell 1

	
	
	T1
	T2

	RF Channel Number
	
	1

	Duplex mode
	Config 1,4
	
	FDD

	
	Config 2,3,5,6
	
	TDD

	
	Config 7,8
	
	HD-FDD

	SSB Configuration

	Config 1,2,4,5,7,8
	
	SSB.1 FR1

	
	Config 3,6
	
	SSB.1 RedCap FR1

	CSI-RS for tracking
	Config 1,4,7,8
	
	TRS.1.1 FDD

	
	Config 2,5
	
	TRS.1.1 TDD

	
	Config 3,6
	
	TRS.1.2 TDD

	TDD configuration
	Config 1,4,7,8
	
	Not Applicable

	
	Config 2,5
	
	TDDConf.1.1

	
	Config 3,6
	
	TDDConf.2.1

	BWchannel
	Config 1,2,4,5,7,8
	MHz
	10: NRB,c = 52

	
	Config 3,6
	
	20: NRB,c = 51

	BWP BW
	Config 1,2,4,5,7,8
	MHz
	10: NRB,c = 52

	
	Config 3,6
	
	20: NRB,c = 51

	DRX Cycle
	ms
	Not Applicable

	PDSCH Reference 
	Config 1,4,7,8
	
	SR.1.1 FDD

	measurement channel
	Config 2,5
	
	SR.1.1 TDD

	
	Config 3,6
	
	SR.2.1 TDD

	CORESET Reference 
	Config 1,4,7,8
	
	CR.1.1 FDD

	Channel
	Config 2,5
	
	CR.1.1 TDD

	
	Config 3,6
	
	CR.2.1 TDD

	OCNG Patterns
	
	OP.1

	SMTC configuration
	Config 1,2,4,5,7,8
	
	SMTC.1 FR1

	
	Config 3,6
	
	SMTC.2 FR1

	PDSCH/PDCCH 
	Config 1,2,4,5,7,8
	kHz
	15 kHz

	subcarrier spacing
	Config 3,6
	
	30 kHz

	PUCCH/PUSCH 
	Config 1,2,4,5,7,8
	kHz
	15 kHz

	subcarrier spacing
	Config 3,6
	
	30 kHz

	PRACH configuration 
	
	PRACH.1 FR1

	BWP configuration
	Initial DL BWP
	
	DLBWP.0.1

	
	Dedicated DL BWP
	
	DLBWP.1.1

	
	Initial UL BWP
	
	ULBWP.0.1

	
	Dedicated UL BWP
	
	ULBWP.1.1

	EPRE ratio of PSS to SSS
	
	

	EPRE ratio of PBCH DMRS to SSS
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	0

	EPRE ratio of PDSCH DMRS to SSS
	
	

	EPRE ratio of PDSCH to PDSCH
	
	

	EPRE ratio of OCNG DMRS to SSS Note 1
	
	

	EPRE ratio of OCNG to OCNG DMRS Note 1
	
	

	
Note2
	dBm/15kHz
	-98

	
Note2
	Config 1,2,4,5,7,8
	dBm/SCS
	-98

	
	Config 3,6
	
	-95

	

	dB
	4
	4

	

	dB
	4
	4

	IoNote3
	Config 1,2,4,5,7,8
	dBm/
9.36MHz
	-64.59
	-64.59

	
	Config 3,6
	dBm/
18.36MHz
	-61.66
	-61.66

	Propagation condition
	-
	AWGN

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



Table 16.3.2.3.4.5-2: Cell specific test parameters for E-UTRAN Cell (Cell 2)
	Parameter
	Unit
	Configuration
	Cell 2

	
	
	
	T1
	T2

	RF channel number
	
	1,2,3,4,5,6,7,8
	2

	Duplex mode
	
	1,2,3,7
	FDD

	
	
	4,5,6,8
	TDD

	TDD special subframe configurationNote1
	
	4,5,6,8
	6

	TDD uplink-downlink configurationNote1
	
	4,5,6,8
	1

	BWchannel
	MHz
	1,2,3,4,5,6,7,8
	5 MHz: NRB,c = 25
10 MHz: NRB,c = 50
20 MHz: NRB,c = 100

	PRACH ConfigurationNote2
	
	1,2,3,7
	4

	
	
	4,5,6,8
	53

	PDSCH parameters:
DL Reference Measurement ChannelNote3
	
	1,2,3,7
	5 MHz: R.7 FDD
10 MHz: R.3 FDD
20 MHz: R.6 FDD

	
	
	4,5,6,8
	5 MHz: R.4 TDD
10 MHz: R.0 TDD
20 MHz: R.3 TDD

	PCFICH/PDCCH/PHICH parameters:
DL Reference Measurement
	
	1,2,3,7
	5 MHz: R.11 FDD
10 MHz: R.6 FDD
20 MHz: R.10 FDD

	ChannelNote3
	
	4,5,6,8
	5 MHz: R.11 TDD
10 MHz: R.6 TDD
20 MHz: R.10 TDD

	OCNG PatternsNote3
	
	1,2,3,7
	5 MHz: OP.20 FDD
10 MHz: OP.10 FDD
20 MHz: OP.17 FDD

	
	
	4,5,6,8
	5 MHz: OP.9 TDD
10 MHz: OP.1 TDD
20 MHz: OP.7 TDD

	PBCH_RA
	dB
	1,2,3,4,5,6,7,8
	0

	PBCH_RB
	
	
	

	PSS_RA
	
	
	

	SSS_RA
	
	
	

	PCFICH_RB
	
	
	

	PHICH_RA
	
	
	

	PHICH_RB
	
	
	

	PDCCH_RA
	
	
	

	PDCCH_RB
	
	
	

	PDSCH_RA
	
	
	

	PDSCH_RB
	
	
	

	OCNG_RANote4
	
	
	

	OCNG_RBNote4
	
	
	

	NocNote5
	dBm/15kHz
	1,2,3,4,5,6,7,8
	-98

	Ês/Noc
	dB
	1,2,3,4,5,6,7,8
	-Infinity
	4

	Ês/IotNote6
	dB
	1,2,3,4,5,6,7,8
	-Infinity
	4

	RSRPNote6
	dBm/15kHz
	1,2,3,4,5,6,7,8
	-Infinity
	-94

	SCH_RPNote6
	dBm/15kHz
	1,2,3,4,5,6,7,8
	-Infinity
	-94

	IoNote6
	dBm/9MHz
	1,2,3,4,5,6,7,8
	-70.22
	-64.76

	Propagation Condition
	
	1,2,3,4,5,6,7,8
	AWGN

	Note 1:	Special subframe and uplink-downlink configurations are specified in table 4.2-1 in TS 36.211 [24].
Note 2:	PRACH configurations are specified in table 5.7.1-2 and table 5.7.1-3 in TS 36.211 [24].
Note 3:	DL RMCs and OCNG patterns are specified in clauses A 3.1 and A 3.2 of TS 36.133 [23] respectively.
Note 4:	OCNG shall be used such that all cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 5:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for Noc to be fulfilled.
Note 6:	Ês/Iot, RSRP, SCH_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 7:	Propagation condition and correlation matrix are defined in clause B.2 in TS 36.101 [27].



16.4	Timing for RedCap
16.4.1	UE transmit timing for RedCap
16.4.1.0	Minimum conformance requirements
16.4.1.0.1	Minimum conformance requirements for UE transmit timing accuracy
The UE initial transmission timing error shall be less than or equal to Te where the timing error limit value Te is specified in Table 16.4.1.0.1-1. This requirement applies:
-	when it is the first transmission in a DRX cycle for PUCCH, PUSCH and SRS, or it is the PRACH transmission, or it is the msgA transmission.
The UE shall meet the Te requirement for an initial transmission provided that at least one SSB (CD-SSB or NCD-SSB) is available at the UE during the last 160 ms on the condition that:
	the SSB is within the UE’s active BWP, or 
	the SSB is not within the UE’s active BWP, and the measurement gap is configured
The reference point for the UE initial transmit timing control requirement shall be the downlink timing of the reference cell minus [image: ]. The downlink timing is defined as the time when the first detected path (in time) of the corresponding downlink frame used by the UE to determine downlink timing is received from the reference cell at UE antenna. NTA for PRACH is defined as 0.
[image: ] (in Tc units) for other channels is the difference between UE transmission timing and the downlink timing immediately after when the last timing advance in 38.133 [6] clause 7.3A was applied. NTA for other channels is not changed until next timing advance is received. The value of[image: ]depends on the duplex mode of the cell in which the uplink transmission takes place and the frequency range (FR). [image: ]is defined in Table 16.4.1.0.1-2.
Table 16.4.1.0.1-1: Te Timing Error Limit
	Frequency Range
	SCS of SSB signals (kHz)
	SCS of uplink signals (kHz)
	Te

	1
	15
	15
	12*64*Tc

	
	
	30
	10*64*Tc

	
	
	60
	10*64*Tc

	
	30
	15
	8*64*Tc

	
	
	30
	8*64*Tc

	
	
	60
	7*64*Tc

	Note 1:	Tc is the basic timing unit defined in TS 38.211 [6]



Table 16.4.1.0.1-2: The Value of [image: ]
	Frequency range and band of cell used for uplink transmission
	[image: ](Unit: TC)

	FR1 FDD or TDD band with neither E-UTRA–NR nor NB-IoT–NR coexistence case 
	25600 (Note 1)

	FR1 FDD band with E-UTRA–NR and/or NB-IoT–NR coexistence case 
	0 (Note 1)

	FR1 TDD band with E-UTRA–NR and/or NB-IoT–NR coexistence case
	39936 (Note 1)

	FR2
	13792

	Note 1:	The UE identifies [image: ] based on the information n-TimingAdvanceOffset as specified in TS 38.331 [2]. If UE is not provided with the information n-TimingAdvanceOffset, the default value of [image: ] is set as 25600 for FR1 band.
Note 2:	Void



When it is not the first transmission in a DRX cycle or there is no DRX cycle, and when it is the transmission for PUCCH, PUSCH and SRS transmission, the UE shall be capable of changing the transmission timing according to the received downlink frame of the reference cell except when the timing advance in 38.133 [6] clause 7.3A is applied.
When the transmission timing error between the UE and the reference timing exceeds Te then the UE is required to adjust its timing to within Te. The reference timing shall be [image: ] before the downlink timing of the reference cell. All adjustments made to the UE uplink timing shall follow these rules:
1)	The maximum amount of the magnitude of the timing change in one adjustment shall be Tq.
2)	The minimum aggregate adjustment rate shall be Tp per second.
3)	The maximum aggregate adjustment rate shall be Tq per 200 ms.
	where the maximum autonomous time adjustment step Tq and the aggregate adjustment rate Tp are specified in Table 16.4.1.0.1-3.
Table 16.4.1.0.1-3: Tq Maximum Autonomous Time Adjustment Step and Tp Minimum Aggregate Adjustment rate
	Frequency Range
	SCS of uplink signals (kHz)
	Tq
	Tp 

	1
	15
	5.5*64*Tc
	5.5*64*Tc

	
	30
	5.5*64*Tc
	5.5*64*Tc

	
	60
	5.5*64*Tc
	5.5*64*Tc

	NOTE:	Tc is the basic timing unit defined in TS 38.211 [6]



The normative reference for this requirement is TS.38.133 [6] clause 7.1A.
16.4.1.1	NR SA FR1 NR UE Transmit Timing Test for FR1 for 1Rx RedCap UE
16.4.1.1.1	Test purpose
The purpose of this test is to verify that the UE can follow frame timing change of the connected gNodeb and that the UE initial transmit timing accuracy, maximum amount of timing change in one adjustment, minimum and maximum adjustment rate are within the specified limits. This test will verify the requirements in 38.133 [6] clause 7.1A.2.
16.4.1.1.2	Test applicability
This test applies to all types of NR RedCap UE with 1Rx from Release 17 onwards.
16.4.1.1.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.4.1.0.1.
The normative reference for this requirement is TS.38.133 [6] clause A.16.4.1.1
16.4.1.1.4	Test Description
16.4.1.1.4.1	Initial Conditions
Same as the initial conditions given in clause 6.4.1.1.4.1 with following exceptions:
-	Table 6.4.1.1.4.1-1 is replaced by Table 16.4.1.1.4.1-1.
-	Table 6.4.1.1.4.1-2 is replaced by Table 16.4.1.1.4.1-2
Table 16.4.1.1.4.1-1: Supported test configurations for FR1 PCell
	Configuration
	Description

	16.4.1.1-1
	NR FDD, SSB SCS 15 kHz, data SCS 15 kHz, BW 10 MHz

	16.4.1.1-2
	NR TDD, SSB SCS 15 kHz, data SCS 15 kHz, BW 10 MHz

	16.4.1.1-3
	NR TDD, SSB SCS 30 kHz, data SCS 30 kHz, BW 20 MHz

	16.4.1.1-4
	NR HD-FDD, SSB SCS 15 kHz, data SCS 15 kHz, BW 10 MHz

	Note:	The UE is only required to be tested in one of the supported test configurations 



Table 16.4.1.1.4.1-2: Initial conditions for NR SA FR1 transmit timing accuracy
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.4-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.3.2.3.1.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	
	



16.4.1.1.4.2	Test procedure
Same as the test procedure given in clause 6.4.1.1.4.2.
16.4.1.1.4.3	Message contents
Same as the message contents given in clause 6.4.1.1.4.3.
16.4.1.1.5	Test Requirements
Same as the test Requirements given in clause 6.4.1.1.5 with following exceptions:
-	Table 6.4.1.1.5-1 is replaced by Table 16.4.1.1.5-1.
Table 16.4.1.1.5-1: Cell Specific Test Parameters for UL Transmit Timing test
	Parameter
	Unit
	Config
	Test1
	Test2

	SSB ARFCN
	
	1,2,3
	Freq1
	Freq1

	TDD configuration
	
	1,4
	Not Applicable

	
	
	2
	TDDConf.1.1

	
	
	3
	TDDConf.2.1

	BWchannel
	MHz
	1,2,4
	10: NRB,c = 52

	
	
	3
	20: NRB,c = 51

	Initial BWP Configuration
	
	1,2,3,4
	DLBWP.0.1
ULBWP.0.1

	Dedicated BWP Configuration
	
	1,2,3,4
	DLBWP.1.1
ULBWP.1.1

	DRX Cycle
	ms
	1,2,3,4
	N/A
	DRX.8Note5

	PDSCH Reference measurement channel
	
	1,4
	SR.1.1 FDD

	
	
	2
	SR.1.1 TDD

	
	
	3
	SR.2.1 TDD

	RMSI CORESET Reference Channel
	
	1,4
	CR.1.1 FDD

	
	
	2
	CR.1.1 TDD

	
	
	3
	CR.2.1 TDD

	Dedicated CORESET Reference 
	
	1,4
	CCR.1.1 FDD

	Channel
	
	2
	CCR.1.1 TDD

	
	
	3
	CCR.2.1 TDD

	OCNG Patterns
	
	1,2,3,4
	OP.1

	SSB configuration
	
	1,2,4
	SSB.1 FR1

	
	
	3
	SSB.1 RedCap FR1

	SMTC Configuration
	
	1,2,4
	SMTC.1

	
	
	3
	SMTC.2

	TRS configuration
	
	1,4
	TRS.1.1 FDD

	
	
	2
	TRS.1.1 TDD

	
	
	3
	TRS.1.2 TDD

	EPRE ratio of PSS to SSS
	dB
	1,2,3,4
	0
	0

	EPRE ratio of PBCH DMRS to SSS
	
	
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	
	
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	
	
	

	EPRE ratio of OCNG DMRS to SSS Note 1
	
	
	
	

	EPRE ratio of OCNG to OCNG DMRS Note 1
	
	
	
	

	
Note2
	dBm/15 kHz
	1,2,3,4
	-98
	-98

	
Note2
	dBm/SCS
	1,2,4
	-98
	-98

	
	
	3
	-95
	-95

	

	
	1,2,3,4
	3.3
	3.3

	

	
	1,2,3,4
	3.3 Note 7
	3.3 Note 7

	SS-RSRPNote3
	dBm/SCS
	1,2,4
	-94.7
	-94.7

	
	
	3
	-91.7
	-91.7

	IoNote3
	dBm/9.36MHz
	1,2,4
	-65.08
	-65.08

	
	dBm/18.36MHz
	3
	-62.16
	-62.16

	Propagation condition
	
	1,2,3,4
	AWGN

	SRS Config
	
	1,2,4
	SRSConf.1Note6
	SRSConf.3Note6

	
	
	3
	SRSConf.1Note6
	SRSConf.2Note6

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	SS-RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	SS-RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
Note 5:	DRX related parameters are given in Table A.5-1
Note 6:	SRS configs are given in Table 16.4.1.1.5-2
Note 7:	With the test tolerance given in Annex F.



Table 16.4.1.1.5-2: SRS Configuration for Timing Accuracy Test
	
	Field
	SRSConf.1
	SRSConf.2
	SRSConf.3
	Comments

	SRS-ResourceSet
	srs-ResourceSetId
	0
	0
	0
	

	
	srs-ResourceIdList
	0
	0
	0
	

	
	resourceType
	Periodic
	Periodic
	Periodic
	

	
	Usage
	Codebook
	Codebook
	Codebook
	

	SRS-Resource
	SRS-ResourceId
	0
	0
	0
	

	
	nrofSRS-Ports
	Port1
	Port1
	Port1
	

	
	transmissionComb 
	n2
	n2
	n2
	

	
	combOffset-n2
	0
	0
	0
	

	
	cyclicShift-n2
	0
	0
	0
	

	
	resourceMapping
startPosition
	0
	0
	0
	

	
	resourceMapping
nrofSymbols
	n1
	n1
	n1
	

	
	resourceMapping
repetitionFactor
	n1
	n1
	n1
	

	
	freqDomainPosition
	0
	0
	0
	

	
	freqDomainShift
	0
	0
	0
	

	
	freqHopping
c-SRS
	12 for test configuration 1,2, 3
	12
	12
	

	
	freqHopping
b-SRS
	0
	0
	0
	

	
	freqHopping
b-hop
	0
	0
	0
	

	
	groupOrSequenceHopping
	Neither
	Neither
	Neither
	

	
	resourceType
	Periodic
	Periodic
	Periodic
	

	
	periodicityAndOffset-p
	sl1, 0
	sl640, 5
	sl320, 3
	Offset to align with DRx periodicity 

	
	sequenceId
	0
	0
	0
	Any 10 bit number



16.4.1.2	NR SA FR1 NR UE Transmit Timing Test for FR1 for 2Rx RedCap UE
16.4.1.2.1	Test purpose
The purpose of this test is to verify that the UE can follow frame timing change of the connected gNodeb and that the UE initial transmit timing accuracy, maximum amount of timing change in one adjustment, minimum and maximum adjustment rate are within the specified limits. This test will verify the requirements in 38.133 [6] clause 7.1A.2.
16.4.1.2.2	Test applicability
This test applies to all types of NR RedCap UE with 2Rx from Release 17 onwards.
16.4.1.2.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.4.1.0.1.
The normative reference for this requirement is TS.38.133 [6] clause A.16.4.1.2
16.4.1.2.4	Test Description
16.4.1.2.4.1	Initial Conditions
Same as the initial conditions given in clause 6.4.1.1.4.1 with following exceptions:
-	Table 6.4.1.1.4.1-1 is replaced by Table 16.4.1.2.4.1-1.
-	Table 6.4.1.1.4.1-2 is replaced by Table 16.4.1.2.4.1-2
Table 16.4.1.2.4.1-1: Supported test configurations for FR1 PCell
	Configuration
	Description

	16.4.1.2-1
	NR FDD, SSB SCS 15 kHz, data SCS 15 kHz, BW 10 MHz

	16.4.1.2-2
	NR TDD, SSB SCS 15 kHz, data SCS 15 kHz, BW 10 MHz

	16.4.1.2-3
	NR TDD, SSB SCS 30 kHz, data SCS 30 kHz, BW 20 MHz

	16.4.1.2-4
	NR HD-FDD, SSB SCS 15 kHz, data SCS 15 kHz, BW 10 MHz

	Note:	The UE is only required to be tested in one of the supported test configurations 



Table 16.4.1.2.4.1-2: Initial conditions for NR SA FR1 transmit timing accuracy
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.4-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.3.2.3.1.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.7.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	Without LTE link
	



16.4.1.2.4.2	Test procedure
Same as the test procedure given in clause 6.4.1.1.4.2.
16.4.1.2.4.3	Message contents
Same as the message contents given in clause 6.4.1.1.4.3.
16.4.1.2.5	Test Requirements
Same as the test Requirements given in clause 6.4.1.1.5 with following exceptions:
-	Table 6.4.1.1.5-1 is replaced by Table 16.4.1.2.5-1.
Table 16.4.1.2.5-1: Cell Specific Test Parameters for UL Transmit Timing test
	Parameter
	Unit
	Config
	Test1
	Test2

	SSB ARFCN
	
	1,2,3,4
	Freq1
	Freq1

	TDD configuration
	
	1,4
	Not Applicable

	
	
	2
	TDDConf.1.1

	
	
	3
	TDDConf.2.1

	BWchannel
	MHz
	1,2,4
	10: NRB,c = 52

	
	
	3
	20: NRB,c = 51

	Initial BWP Configuration
	
	1,2,3,4
	DLBWP.0.1
ULBWP.0.1

	Dedicated BWP Configuration
	
	1,2,3,4
	DLBWP.1.1
ULBWP.1.1

	DRX Cycle
	ms
	1,2,3,4
	N/A
	DRX.8Note5

	PDSCH Reference measurement channel
	
	1,4
	SR.1.1 FDD

	
	
	2
	SR.1.1 TDD

	
	
	3
	SR.2.1 TDD

	RMSI CORESET Reference Channel
	
	1,4
	CR.1.1 FDD

	
	
	2
	CR.1.1 TDD

	
	
	3
	CR.2.1 TDD

	Dedicated CORESET Reference 
	
	1,4
	CCR.1.1 FDD

	Channel
	
	2
	CCR.1.1 TDD

	
	
	3
	CCR.2.1 TDD

	OCNG Patterns
	
	1,2,3,4
	OP.1

	SSB configuration
	
	1,2,4
	SSB.1 FR1

	
	
	3
	SSB.1 RedCap FR1

	SMTC Configuration
	
	1,2,4
	SMTC.1

	
	
	3
	SMTC.2

	TRS configuration
	
	1,4
	TRS.1.1 FDD

	
	
	2
	TRS.1.1 TDD

	
	
	3
	TRS.1.2 TDD

	EPRE ratio of PSS to SSS
	dB
	1,2,3,4
	0
	0

	EPRE ratio of PBCH DMRS to SSS
	
	
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	
	
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	
	
	

	EPRE ratio of OCNG DMRS to SSS Note 1
	
	
	
	

	EPRE ratio of OCNG to OCNG DMRS Note 1
	
	
	
	

	
Note2
	dBm/15 kHz
	1,2,3,4
	-98
	-98

	
Note2
	dBm/SCS
	1,2,4
	-98
	-98

	
	
	3
	-95
	-95

	

	
	1,2,3,4
	3.3
	3.3

	

	
	1,2,3,4
	3.3 Note 7
	3.3 Note 7

	SS-RSRPNote3
	dBm/SCS
	1,2,4
	-94.7
	-94.7

	
	
	3
	-91.7
	-91.7

	IoNote3
	dBm/9.36MHz
	1,2,4
	-65.08
	-65.08

	
	dBm/18.36MHz
	3
	-62.16
	-62.16

	Propagation condition
	
	1,2,3,4
	AWGN

	SRS Config
	
	1,2,4
	SRSConf.1Note6
	SRSConf.3Note6

	
	
	3
	SRSConf.1Note6
	SRSConf.2Note6

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	SS-RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	SS-RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
Note 5:	DRX related parameters are given in Table A.5-1
Note 6:	SRS configs are given in Table 16.4.1.1.5-2
Note 7:	With the test tolerance given in Annex F.



16.4.2	
16.4.3	Timing advance for RedCap
16.4.3.0	Minimum conformance requirement
The timing advance is initiated from gNB to UE configured with only PCell, with MAC message that implies the adjustment of the timing advance, as defined in TS 38.321 [12] clause 5.2.
UE shall adjust the timing of its uplink transmission at time slot n+k+1 for a timing advance command received in time slot n, and the value of k is defined in TS 38.213 [8] clause 4.2. The same requirement applies also when the UE is not able to transmit a configured uplink transmission due to the channel assessment procedure.
The UE shall adjust the timing of its transmissions with a relative accuracy better than or equal to the UE Timing Advance adjustment accuracy requirement in Table 16.4.3.0-1, to the signalled timing advance value compared to the timing of preceding uplink transmission. The timing advance command step is defined in TS 38.213 [8].
Table 16.4.3.0-1: UE Timing Advance adjustment accuracy
	UL Sub Carrier Spacing(kHz)
	15
	30

	UE Timing Advance adjustment accuracy
	±256 Tc
	±256 Tc



16.4.3.1	NR SA FR1 SA FR1 timing advance adjustment accuracy for 1 Rx UE
16.4.3.1.1	Test purpose
To verify UE timing advance adjustment delay and accuracy requirement defined in TS 38.133 [6] clause 7.3A.
16.4.3.1.2	Test applicability
This test applies to all types of NR RedCap UE with 1 Rx from Release 17 onwards. 
16.4.3.1.3	Minimum conformance requirement
The minimum conformance requirements are specified in clause 16.4.3.0.
The normative reference for this requirement is TS 38.133 [6] clause A.16.4.3.1.
16.4.3.1.4	Test description
16.4.3.1.4.1	Initial conditions
Same as the initial conditions given in sub-clause 6.4.3.1.4.1 with following exceptions:
-	Table 6.4.3.1.4.1-1 is replaced by Table 16.4.3.1.4.1-1.
-	Table 6.4.3.1.4.1-2 is replaced by Table 16.4.3.1.4.1-2.
-	Table 6.4.3.1.4.1-3 is replaced by Table 16.4.3.1.4.1-3.
Table 16.4.3.1.4.1-1: Supported test configurations
	Config
	Description

	16.4.3.1-1
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.4.3.1-2
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.4.3.1-3
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.4.3.1-4
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note: The UE is only required to be tested in one of the supported test configurations



Table 16.4.3.1.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.4.3.1.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	Without LTE link
	



Table 16.4.3.1.4.1-3: General test parameters
	Parameter
	Unit
	Value
	Comment

	RF channel number
	
	1
	

	Initial DL BWP
	
	DLBWP.0.1
	As specified in Table A.8.1-1

	Dedicated DL BWP
	
	DLBWP.1.1
	As specified in Table A.8.1-2

	Initial UL BWP
	
	ULBWP.0.1
	As specified in Table A.8.2-1

	Dedicated UL BWP
	
	ULBWP.1.1
	As specified in Table A.8.2-2

	Timing Advance Command (TA) value during T1
	
	31
	NTA_new = NTA_old  for the purpose of establishing a reference value from which the timing advance adjustment accuracy can be measured during T2

	Timing Advance Command (TA) value during T2
	
	39
	For SCS = 15kHz : NTA_new = NTA_old  + 8192*Tc 
For SCS = 30kHz : NTA_new = NTA_old  + 4096*Tc (based on equation in TS 38.213 [8] clause 4.2)

	T1
	s
	5
	

	T2
	s
	5
	



16.4.3.1.4.2	Test Procedure
Same as the test procedure given in sub-clause 6.4.3.1.4.2.
16.4.3.1.4.3	Message Contents
Same as the message contents specified in sub-clause 6.4.3.1.4.3.
16.4.3.1.5	Test Requirement
Same as the test requirements given in sub-clause 6.4.3.1.5 with following exceptions:
-	Table 6.4.3.1.5-1 is replaced by Table 16.4.3.1.5-1.
-	Table 6.4.3.1.5-2 is replaced by Table 16.4.3.1.5-2.
-	Table 6.4.3.1.5-3 is replaced by Table 16.4.3.1.5-3.
Table 16.4.3.1.5-1: Cell specific test parameters
	Parameter
	Unit
	Test1

	
	
	T1
	T2

	Duplex mode
	Config 1
	
	FDD

	
	Config 2,3
	
	TDD

	
	Config 4
	
	HD-FDD

	TDD configuration
	Config 1,4
	
	Not Applicable

	
	Config 2
	
	TDDConf.1.1

	
	Config 3
	
	TDDConf.2.1

	BWchannel
	Config 1,4
	MHz
	10: NRB,c = 52

	
	Config 2
	
	10: NRB,c = 52

	
	Config 3
	
	20: NRB,c = 51 

	BWP BW
	Config 1,4
	MHz
	10: NRB,c = 52

	
	Config 2
	
	10: NRB,c = 52

	
	Config 3
	
	20: NRB,c = 51 

	DRX Cycle
	ms
	Not Applicable

	PDSCH Reference measurement channel 
	Config 1,4
	
	SR.1.1 FDD 

	
	Config 2
	
	SR.1.1 TDD

	
	Config 3
	
	SR.2.1 TDD

	RMSI CORESET Reference Channel
	Config 1,4
	
	CR.1.1 FDD

	
	Config 2
	
	CR.1.1 TDD

	
	Config 3
	
	CR.2.1 TDD

	Dedicated CORESET Reference Channel
	Config 1,4
	
	CCR.1.1 FDD

	
	Config 2
	
	CCR.1.1 TDD

	
	Config 3
	
	CCR.2.1 TDD

	TRS Configuration
	Config 1,4
	
	TRS.1.1 FDD

	
	Config 2
	
	TRS.1.1 TDD

	
	Config 3
	
	TRS.1.2 TDD

	OCNG Patterns
	
	OP.1

	SMTC configuration
	Config 1,2,4
	
	SMTC.1 FR1

	
	Config 3
	
	SMTC.2 FR1

	SSB configuration
	Config 1,2,4
	
	SSB.1 FR1

	
	Config 3
	
	SSB.1 RedCap FR1

	PDSCH/PDCCH subcarrier spacing
	Config 1,2,4
	kHz
	15 kHz

	
	Config 3
	
	30 kHz

	PUCCH/PUSCH subcarrier spacing
	Config 1,2,4
	kHz
	15 kHz

	
	Config 3
	
	30 kHz

	EPRE ratio of PSS to SSS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	

	EPRE ratio of OCNG DMRS to SSS Note 1
	
	

	EPRE ratio of OCNG to OCNG DMRS Note 1
	
	

	
Note2
	dBm/15kHz
	-98

	
Note2
	Config 1,2,4
	dBm/SCS
	-98

	
	Config 3
	
	-95

	

	dB
	3

	

	dB
	3

	IoNote3
	Config 1,2,4
	dBm/9.36MHz
	-67.57

	
	Config 3
	dBm/18.36MHz
	-65.76

	Propagation condition
	
	AWGN

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



Table 16.4.3.1.5-2: Sounding Reference Symbol Configuration
	Field
	Value
	Comment

	c-SRS
	12
	Frequency hopping is disabled

	b-SRS
	0
	

	b-hop
	0
	

	freqDomainPosition
	0
	Frequency domain position of SRS

	freqDomainShift
	0
	

	groupOrSequenceHopping
	neither
	No group or sequence hopping

	SRS-PeriodicityAndOffset
	Config 1,2,4
	sl5=2
	Once every 5 slots

	
	Config 3
	sl5=4
	

	pathlossReferenceRS
	ssb-Index=0
	SSB #0 is used for SRS path loss estimation

	usage
	Codebook
	Codebook based UL transmission

	startPosition
	0
	resourceMapping setting. SRS on last symbol of slot, and 1symbols for SRS without repetition.

	nrofSymbols
	n1
	

	repetitionFactor
	n1
	

	combOffset-n2
	0
	transmissionComb setting

	cyclicShift-n2
	0
	

	nrofSRS-Ports
	port1
	Number of antenna ports used for SRS transmission

	Note: For further information see clause 6.3.2 in TS 38.331.



Table 16.4.3.1.5-3: UE Timing Advance adjustment accuracy
	Sub Carrier Spacing, SCS kHz
	15
	30

	UE Timing Advance adjustment accuracy
	±344 Tc
	±344 Tc



16.4.3.2	NR SA FR1 SA FR1 timing advance adjustment accuracy for 2 Rx UE
16.4.3.2.1	Test purpose
To verify UE timing advance adjustment delay and accuracy requirement defined in TS 38.133 [6] clause 7.3A.
16.4.3.2.2	Test applicability
This test applies to all types of NR RedCap UE with 2 Rx from Release 17 onwards. 
16.4.3.2.3	Minimum conformance requirement
The minimum conformance requirements are specified in clause 16.4.3.0.
The normative reference for this requirement is TS 38.133 [6] clause A.16.4.3.2.
16.4.3.2.4	Test description
16.4.3.2.4.1	Initial conditions
Same as the initial conditions given in sub-clause 6.4.3.1.4.1 with following exceptions:
-	Table 6.4.3.1.4.1-1 is replaced by Table 16.4.3.2.4.1-1.
-	Table 6.4.3.1.4.1-2 is replaced by Table 16.4.3.2.4.1-2.
-	Table 6.4.3.1.4.1-3 is replaced by Table 16.4.3.2.4.1-3.
Table 16.4.3.2.4.1-1: Supported test configurations
	Config
	Description

	16.4.3.2-1
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.4.3.2-2
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.4.3.2-3
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.4.3.2-4
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note: The UE is only required to be tested in one of the supported test configurations



Table 16.4.3.2.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.4.3.2.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.2
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.1
	

	Exceptions to connection diagram
	Without LTE link
	



Table 16.4.3.2.4.1-3: General test parameters
	Parameter
	Unit
	Value
	Comment

	RF channel number
	
	1
	

	Initial DL BWP
	
	DLBWP.0.1
	As specified in Table A.8.1-1

	Dedicated DL BWP
	
	DLBWP.1.1
	As specified in Table A.8.1-2

	Initial UL BWP
	
	ULBWP.0.1
	As specified in Table A.8.2-1

	Dedicated UL BWP
	
	ULBWP.1.1
	As specified in Table A.8.2-2

	Timing Advance Command (TA) value during T1
	
	31
	NTA_new = NTA_old  for the purpose of establishing a reference value from which the timing advance adjustment accuracy can be measured during T2

	Timing Advance Command (TA) value during T2
	
	39
	For SCS = 15kHz : NTA_new = NTA_old  + 8192*Tc 
For SCS = 30kHz : NTA_new = NTA_old  + 4096*Tc (based on equation in TS38.213 section 4.2)

	T1
	s
	5
	

	T2
	s
	5
	



16.4.3.2.4.2	Test Procedure
Same as the test procedure given in sub-clause 6.4.3.1.4.2.
16.4.3.2.4.3	Message Contents
Same as the message contents specified in sub-clause 6.4.3.1.4.3.
16.4.3.2.5	Test Requirement
Same as the test requirements given in sub-clause 6.4.3.1.5 with following exceptions:
-	Table 6.4.3.1.5-1 is replaced by Table 16.4.3.2.5-1.
-	Table 6.4.3.1.5-2 is replaced by Table 16.4.3.2.5-2.
-	Table 6.4.3.1.5-3 is replaced by Table 16.4.3.2.5-3.
Table 16.4.3.2.5-1: Cell specific test parameters
	Parameter
	Unit
	Test1

	
	
	T1
	T2

	Duplex mode
	Config 1
	
	FDD

	
	Config 2,3
	
	TDD

	
	Config 4
	
	HD-FDD

	TDD configuration
	Config 1,4
	
	Not Applicable

	
	Config 2
	
	TDDConf.1.1

	
	Config 3
	
	TDDConf.2.1

	BWchannel
	Config 1,4
	MHz
	10: NRB,c = 52

	
	Config 2
	
	10: NRB,c = 52

	
	Config 3
	
	20: NRB,c = 51 

	BWP BW
	Config 1,4
	MHz
	10: NRB,c = 52

	
	Config 2
	
	10: NRB,c = 52

	
	Config 3
	
	20: NRB,c = 51 

	DRX Cycle
	ms
	Not Applicable

	PDSCH Reference measurement channel 
	Config 1,4
	
	SR.1.1 FDD 

	
	Config 2
	
	SR.1.1 TDD

	
	Config 3
	
	SR.2.1 TDD

	RMSI CORESET Reference Channel
	Config 1,4
	
	CR.1.1 FDD

	
	Config 2
	
	CR.1.1 TDD

	
	Config 3
	
	CR.2.1 TDD

	Dedicated CORESET Reference Channel
	Config 1,4
	
	CCR.1.1 FDD

	
	Config 2
	
	CCR.1.1 TDD

	
	Config 3
	
	CCR.2.1 TDD

	TRS Configuration
	Config 1,4
	
	TRS.1.1 FDD

	
	Config 2
	
	TRS.1.1 TDD

	
	Config 3
	
	TRS.1.2 TDD

	OCNG Patterns
	
	OP.1

	SMTC configuration
	Config 1,2,4
	
	SMTC.1 FR1

	
	Config 3
	
	SMTC.2 FR1

	SSB configuration
	Config 1,2,4
	
	SSB.1 FR1

	
	Config 3
	
	SSB.1 RedCap FR1

	PDSCH/PDCCH subcarrier spacing
	Config 1,2,4
	kHz
	15 kHz

	
	Config 3
	
	30 kHz

	PUCCH/PUSCH subcarrier spacing
	Config 1,2,4
	kHz
	15 kHz

	
	Config 3
	
	30 kHz

	EPRE ratio of PSS to SSS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	

	EPRE ratio of OCNG DMRS to SSS Note 1
	
	

	EPRE ratio of OCNG to OCNG DMRS Note 1
	
	

	
Note2
	dBm/15kHz
	-98

	
Note2
	Config 1,2,4
	dBm/SCS
	-98

	
	Config 3
	
	-95

	

	dB
	3

	

	dB
	3

	IoNote3
	Config 1,2,4
	dBm/9.36MHz
	-67.57

	
	Config 3
	dBm/18.36MHz
	-65.76

	Propagation condition
	
	AWGN

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



Table 16.4.3.2.5-2: Sounding Reference Symbol Configuration
	Field
	Value
	Comment

	c-SRS
	12
	Frequency hopping is disabled

	b-SRS
	0
	

	b-hop
	0
	

	freqDomainPosition
	0
	Frequency domain position of SRS

	freqDomainShift
	0
	

	groupOrSequenceHopping
	neither
	No group or sequence hopping

	SRS-PeriodicityAndOffset
	Config 1,2,4
	sl5=2
	Once every 5 slots

	
	Config 3
	sl5=4
	

	pathlossReferenceRS
	ssb-Index=0
	SSB #0 is used for SRS path loss estimation

	usage
	Codebook
	Codebook based UL transmission

	startPosition
	0
	resourceMapping setting. SRS on last symbol of slot, and 1symbols for SRS without repetition.

	nrofSymbols
	n1
	

	repetitionFactor
	n1
	

	combOffset-n2
	0
	transmissionComb setting

	cyclicShift-n2
	0
	

	nrofSRS-Ports
	port1
	Number of antenna ports used for SRS transmission

	Note: For further information see clause 6.3.2 in TS 38.331.



Table 16.4.3.2.5-3: UE Timing Advance adjustment accuracy
	Sub Carrier Spacing, SCS kHz
	15
	30

	UE Timing Advance adjustment accuracy
	±344 Tc
	±344 Tc



16.5	Signalling characteristics for RedCap
16.5.1	Radio link monitoring for RedCap
16.5.1.0	Minimum requirements
16.5.1.0.1	General
The UE shall monitor the downlink radio link quality based on the reference signal configured as RLM-RS resource(s) in order to detect the downlink radio link quality of the PCell as specified in TS 38.213 [3]. The configured RLM-RS resources can be all SSBs, or all CSI-RSs, or a mix of SSBs and CSI-RSs. UE is not required to perform RLM outside the active DL BWP. The SSB and SMTC in this section applies for both CD-SSB and NCD-SSB if it is not additional specified.
On each RLM-RS resource, the UE shall estimate the downlink radio link quality and compare it to the thresholds Qout and Qin for the purpose of monitoring downlink radio link quality of the cell.
The threshold Qout is defined as the level at which the downlink radio link cannot be reliably received and shall correspond to the out-of-sync block error rate (BLERout) as defined in Table 16.5.1.0.1-1. For SSB based radio link monitoring, Qout_SSB,RedCap is derived based on the hypothetical PDCCH transmission parameters listed in Table 16.5.1.0.1-2. For CSI-RS based radio link monitoring, Qout_CSI-RS,RedCap is derived based on the hypothetical PDCCH transmission parameters listed in Table 16.5.1.0.1-4.
The threshold Qin is defined as the level at which the downlink radio link quality can be significantly more reliably received than at Qout and shall correspond to the in-sync block error rate (BLERin) as defined in Table 16.5.1.0.1-1. For SSB based radio link monitoring, Qin_SSB,RedCap is derived based on the hypothetical PDCCH transmission parameters listed in Table 16.5.1.0.1-3. For CSI-RS based radio link monitoring, Qin_CSI-RS,RedCap is derived based on the hypothetical PDCCH transmission parameters listed in Table 16.5.1.0.1-5.
The out-of-sync block error rate (BLERout) and in-sync block error rate (BLERin) are determined from the network configuration via parameter rlmInSyncOutOfSyncThreshold signalled by higher layers. When UE is not configured with RLM-IS-OOS-thresholdConfig from the network, UE determines out-of-sync and in-sync block error rates from Configuration #0 in Table 16.5.1.0.1-1 as default. All requirements here are applicable for BLER Configuration #0 in Table 16.5.1.0.1-1.
Table 16.5.1.0.1-1: Out-of-sync and in-sync block error rates
	Configuration
	BLERout
	BLERin

	0
	10%
	2%




UE shall be able to monitor up to NRLM RLM-RS resources of the same or different types in each corresponding carrier frequency range, depending on a maximum number  of SSBs per half frame according to TS 38.213 [3], where NRLM is specified in Table 16.5.1.0.1-6 according TS 38.213 [3], and meet the requirements as specified in 38.133 [6] clause 8.1B. UE is not required to meet the requirements in 38.133 [6] clause 8.1B if RLM-RS is not configured and no TCI state for PDCCH is activated.
Table 16.5.1.0.1-2: PDCCH transmission parameters for out-of-sync evaluation for RedCap UE
	Attribute
	Value for BLER Configuration #0

	DCI format
	1-0

	Number of control OFDM symbols
	2

	Aggregation level (CCE)
	16; for RedCap UE with 1Rx branch.
8; for RedCap UE with 2Rx branches.

	Ratio of hypothetical PDCCH RE energy to average SSS RE energy
	4dB

	Ratio of hypothetical PDCCH DMRS energy to average SSS RE energy
	4dB

	Bandwidth (PRBs)
	48; for RedCap UE with 1Rx branch.
24; for RedCap UE with 2Rx branches.

	Sub-carrier spacing (kHz)
	SCS of the active DL BWP

	DMRS precoder granularity
	REG bundle size

	REG bundle size
	6

	CP length
	Normal

	Mapping from REG to CCE
	Distributed

	Note: SCS = 60KHz is not applicable for FR1.



Table 16.5.1.0.1-3: PDCCH transmission parameters for in-sync evaluation for RedCap UE
	Attribute
	Value for BLER Configuration #0

	DCI payload size
	1-0

	Number of control OFDM symbols
	2

	Aggregation level (CCE)
	8; for RedCap UE with 1Rx branch.
4; for RedCap UE with 2Rx branches.

	Ratio of hypothetical PDCCH RE energy to average SSS RE energy
	0dB

	Ratio of hypothetical PDCCH DMRS energy to average SSS RE energy
	0dB

	Bandwidth (PRBs)
	48; for RedCap UE with 1Rx branch.
24; for RedCap UE with 2Rx branches.

	Sub-carrier spacing (kHz)
	SCS of the active DL BWP

	DMRS precoder granularity
	REG bundle size

	REG bundle size
	6

	CP length
	Normal

	Mapping from REG to CCE
	Distributed

	Note: SCS = 60KHz is not applicable for FR1.



Table 16.5.1.0.1-4: PDCCH transmission parameters for out-of-sync evaluation for RedCap UE
	Attribute
	Value for BLER Configuration #0

	DCI format
	1-0

	Number of control OFDM symbols
	2

	Aggregation level (CCE)
	16; for RedCap UE with 1Rx branch.
8; for RedCap UE with 2Rx branches.

	Ratio of hypothetical PDCCH RE energy to average CSI-RS RE energy
	4dB

	Ratio of hypothetical PDCCH DMRS energy to average CSI-RS RE energy
	4dB

	Bandwidth (PRBs)
	48

	Sub-carrier spacing (kHz)
	SCS of the active DL BWP

	DMRS precoder granularity
	REG bundle size

	REG bundle size
	6

	CP length
	Normal

	Mapping from REG to CCE
	Distributed

	Note: SCS = 60KHz is not applicable for FR1.



Table 16.5.1.0.1-5: PDCCH transmission parameters for in-sync evaluation for RedCap UE
	Attribute
	Value for BLER Configuration #0

	DCI payload size
	1-0

	Number of control OFDM symbols
	2

	Aggregation level (CCE)
	8; for RedCap UE with 1Rx branch.
4; for RedCap UE with 2Rx branches.

	Ratio of hypothetical PDCCH RE energy to average CSI-RS RE energy
	0dB

	Ratio of hypothetical PDCCH DMRS energy to average CSI-RS RE energy
	0dB

	Bandwidth (PRBs)
	48

	Sub-carrier spacing (kHz)
	SCS of the active DL BWP

	DMRS precoder granularity
	REG bundle size

	REG bundle size
	6

	CP length
	Normal

	Mapping from REG to CCE
	Distributed

	Note: SCS = 60KHz is not applicable for FR1.



Table 16.5.1.0.1-6: Maximum number of RLM-RS resources XRLM-RS
	Carrier frequency range of PCell 
	Lmax
	Maximum number of RLM-RS resources, NRLM 

	FR1, ≤ 3 GHzNote 
	4
	2

	FR1, > 3 GHzNote 
	8
	4

	FR2
	64
	8

	NOTE:	For unpaired spectrum operation with Case C - 30 kHz SCS, 3GHz is replaced by 1.88GHz, as specified in clause 4.1 in TS 38.213 [3].



When the UE transitions between RLM CD-SSB resource and RLM NCD-SSB resource during one evaluation period, the UE is allowed to restart the ongoing evaluation using the second SSB type after BWP switching. Subsequent to this duration, the UE shall use an evaluation period corresponding to the second SSB type for each RLM-RS resource.
The requirements in 38.133 [6] clause 8.1.4 shall also apply except the scenarios described above.
The requirements in 38.133 [6] clause 8.1.5 shall apply.
When the downlink radio link quality on all the configured RLM-RS resources is worse than Qout, Layer 1 of the UE shall send an out-of-sync indication for the cell to the higher layers. A Layer 3 filter shall be applied to the out-of-sync indications as specified in TS 38.331 [13].
When the downlink radio link quality on at least one of the configured RLM-RS resources is better than Qin,RedCap, layer 1 of the UE shall send an in-sync indication for the cell to the higher layers. A layer 3 filter shall be applied to the in-sync indications as specified in TS 38.331 [2].
The out-of-sync and in-sync evaluations for the configured RLM-RS resources shall be performed as specified in clause 5 in TS 38.213 [8]. Two successive indications from layer 1 shall be separated by at least TIndication_interval,RedCap.
When DRX is not used for RedCap UEs, TIndication_interval,RedCap is max(10ms, TRLM-RS,M), where TRLM,M is the shortest periodicity of all configured RLM-RS resources for the monitored cell, which corresponds to TSSB specified in clause 38.133 [6] 8.1B.2 if the RLM-RS resource is SSB,  or TCSI-RS specified in 38.133 [6] clause 8.1B.3 if the RLM-RS resource is CSI-RS.
In case DRX is used for RedCap UEs, TIndication_interval,RedCap is max(10ms, 1.5 × DRX_cycle_length, 1.5 × TRLM-RS,M)) if DRX cycle_length is less than or equal to 320ms, and TIndication_interval is DRX_cycle_length if DRX cycle_length is greater than 320ms. Upon start of T310 timer as specified in TS 38.331 [2], the UE shall monitor the configured RLM-RS resources for recovery using the evaluation period and layer 1 indication interval corresponding to the no DRX mode until the expiry or stop of T310 timer.
When DRX is not used for HD-FDD RedCap UEs, TIndication_interval,RedCap is max(10ms, TRLM-RS,M), where TRLM,M is the shortest periodicity of all configured RLM-RS resources for the monitored cell, which corresponds to TSSB specified in 38.133 [6] clause 8.1B.2 if the RLM-RS resource is SSB, or TCSI-RS specified in 38.133 [6] clause 8.1B.3 if the RLM-RS resource is CSI-RS, under the following condition
-	For each RLM-RS configuration, at least one RLM-RS sample must fall with DL occasion within an indication period.
In case DRX is used for HD-FDD RedCap UEs, TIndication_interval,RedCap is max(10ms, 1.5 × DRX_cycle_length, 1.5 × TRLM-RS,M)) if DRX cycle_length is less than or equal to 320ms, and TIndication_interval is DRX_cycle_length if DRX cycle_length is greater than 320ms, under the following condition
-	For each RLM-RS configuration, at least one RLM-RS sample must fall with DL occasion within an indication period.
The requirements in 38.133 [6] clause 8.1.7 shall apply
The normative reference for this requirement is TS 38.133 [6] clauses 8.1B.1, 8.1B.2, 8.1B.3, 8.1B.4, 8.1B.5, 8.1B.6 and 8.1B.7.
16.5.1.0.2	Minimum conformance requirements for SSB-based RLM
The requirements in this clause apply for each SSB based RLM-RS resource configured for PCell, provided that the SSB configured for RLM is actually transmitted within UE active DL BWP during the entire evaluation period specified in this clause.
UE shall be able to evaluate whether the downlink radio link quality on the configured RLM-RS resource estimated over the last TEvaluate_out_SSB,RedCap [ms] period becomes worse than the threshold Qout_SSB,RedCap within TEvaluate_out_SSB,RedCap [ms] evaluation period.
UE shall be able to evaluate whether the downlink radio link quality on the configured RLM-RS resource estimated over the last TEvaluate_in_SSB,RedCap [ms] period becomes better than the threshold Qin_SSB,RedCap within TEvaluate_in_SSB,RedCap [ms] evaluation period.
TEvaluate_out_SSB,RedCap and TEvaluate_in_SSB,RedCap are defined in Table 16.5.1.0.2-1 and Table 16.5.1.0.2-2 for FR1 for UE with 2Rx RedCap and 1Rx RedCap, respectively.
Table 16.5.1.0.2-1: Evaluation period TEvaluate_out_SSB,RedCap and TEvaluate_in_SSB,RedCap for FR1 for 2Rx RedCap UE
	Configuration
	TEvaluate_out_SSB,RedCap (ms) 
	TEvaluate_in_SSB,RedCap (ms) 

	no DRX
	Max(200, Ceil(10  P)  TSSB)
	Max(100, Ceil(5  P)  TSSB)

	DRX cycle≤320ms
	Max(200, Ceil(15  P)  Max(TDRX,TSSB))
	Max(100, Ceil(7.5  P)  Max(TDRX,TSSB))

	DRX cycle>320ms
	Ceil(10  P)  TDRX
	Ceil(5  P)  TDRX

	NOTE:	TSSB is the periodicity of the SSB configured for RLM. TDRX is the DRX cycle length.



Table 16.5.1.0.2-2: Evaluation period TEvaluate_out_SSB,RedCap and TEvaluate_in_SSB,RedCap for FR1 for 1Rx RedCap UE
	Configuration
	TEvaluate_out_SSB,RedCap (ms) 
	TEvaluate_in_SSB,RedCap (ms) 

	no DRX
	Max(400, Ceil(20  P)  TSSB)
	Max(100, Ceil(5  P)  TSSB)

	DRX cycle≤320ms
	Max(400, Ceil(30  P)  Max(TDRX,TSSB))
	Max(100, Ceil(7.5  P)  Max(TDRX,TSSB))

	DRX cycle>320ms
	Ceil(20  P)  TDRX
	Ceil(5  P)  TDRX

	NOTE:	TSSB is the periodicity of the SSB configured for RLM. TDRX is the DRX cycle length.



For FR1,
-	, when in the monitored cell there are measurement gaps configured for intra-frequency, inter-frequency or inter-RAT measurements, and these measurement gaps are overlapping with some but not all occasions of the SSB; and
-	P = 1 when in the monitored cell there are no measurement gaps overlapping with any occasion of the SSB.
If the high layer in TS 38.331 [13] signalling of smtc2 is present, TSMTCperiod follows smtc2; otherwise TSMTCperiod follows smtc1.
Longer evaluation period would be expected if the combination of RLM-RS resource, SMTC occasion and measurement gap configurations does not meet previous conditions. 
Longer evaluation period would be expected during the period Tidentify_CGI when the UE is requested to decode an NR CGI.
Longer evaluation period would be expected during the period Tidentify_CGI,E-UTRAN when the UE is requested to decode an LTE CGI.
For FR1, when the SSB for RLM is in the same OFDM symbol as CSI-RS for RLM, BFD, CBD or L1-RSRP measurement, 
-	If SSB and CSI-RS have same SCS, UE shall be able to measure the SSB for RLM without any restriction;
-	If SSB and CSI-RS have different SCS,
-	If UE supports simultaneousRxDataSSB-DiffNumerology, UE shall be able to measure the SSB for RLM without any restriction;
-	If UE does not support simultaneousRxDataSSB-DiffNumerology, UE is required to measure one of but not both SSB for RLM and CSI-RS. Longer measurement period for SSB based RLM is expected, and no requirements are defined.
The normative reference for this requirement is TS 38.133 [6] clauses 8.1B.2.
16.5.1.0.3	Minimum conformance requirements for CSI-RS based RLM
The requirements in this clause apply for each CSI-RS based RLM-RS resource configured for PCell, provided that the CSI-RS configured for RLM is actually transmitted within UE active DL BWP during the entire evaluation period specified in this clause. UE is not expected to perform radio link monitoring measurements on the CSI-RS configured as RLM-RS if the CSI-RS is not in the active TCI state of any CORESET configured in the UE active BWP.
UE shall be able to evaluate whether the downlink radio link quality on the configured RLM-RS resource estimated over the last TEvaluate_out_CSI-RS,RedCap ms period becomes worse than the threshold Qout_CSI-RS,RedCap within TEvaluate_out_CSI-RS,RedCap ms evaluation period.
UE shall be able to evaluate whether the downlink radio link quality on the configured RLM-RS resource estimated over the last TEvaluate_in_CSI-RS,RedCap ms period becomes better than the threshold Qin_CSI-RS,RedCap within TEvaluate_in_CSI-RS,RedCap ms evaluation period.
TEvaluate_out_CSI-RS,RedCap and TEvaluate_in_CSI-RS,RedCap are defined in Table 16.5.1.0.3-1 and Table 16.5.1.0.3-2 for FR1 for RedCap 2Rx RedCap and 1Rx RedCap, respectively.
Table 16.5.1.0.3-1: Evaluation period TEvaluate_out_CSI-RS,RedCap and TEvaluate_in_CSI-RS,RedCap for FR1 for 2Rx RedCap UE
	Configuration
	TEvaluate_out_CSI-RS,RedCap (ms) 
	TEvaluate_in_CSI-RS,RedCap (ms) 

	no DRX
	Max(200, Ceil(Mout,RedCap×P)×TCSI-RS)
	Max(100, Ceil(Min,RedCap×P) × TCSI-RS)

	DRX ≤ 320ms
	Max(200, Ceil(1.5×Mout,RedCap ×P)× Max(TDRX, TCSI-RS))
	Max(100, Ceil(1.5×Min,RedCap×P)× Max(TDRX, TCSI-RS))

	DRX > 320ms
	Ceil(Mout,RedCap ×P) × TDRX
	Ceil(Min,RedCap ×P) × TDRX

	NOTE:	TCSI-RS is the periodicity of the CSI-RS resource configured for RLM. The requirements in this table apply for TCSI-RS equal to 5 ms, 10ms, 20 ms or 40 ms. TDRX is the DRX cycle length.



Table 16.5.1.0.3-2: Evaluation period TEvaluate_out_CSI-RS,RedCap and TEvaluate_in_CSI-RS,RedCap for FR1 for 1Rx RedCap UE
	Configuration
	TEvaluate_out_CSI-RS,RedCap (ms) 
	TEvaluate_in_CSI-RS,RedCap (ms) 

	no DRX
	Max(400, Ceil(Mout,RedCap×P)×TCSI-RS)
	Max(100, Ceil(Min,RedCap×P) × TCSI-RS)

	DRX ≤ 320ms
	Max(400, Ceil(1.5×Mout,RedCap ×P)× Max(TDRX, TCSI-RS))
	Max(100, Ceil(1.5×Min,RedCap×P)× Max(TDRX, TCSI-RS))

	DRX > 320ms
	Ceil(Mout,RedCap ×P) × TDRX
	Ceil(Min,RedCap ×P) × TDRX

	NOTE:	TCSI-RS is the periodicity of the CSI-RS resource configured for RLM. The requirements in this table apply for TCSI-RS equal to 5 ms, 10ms, 20 ms or 40 ms. TDRX is the DRX cycle length.



For FR1,
-	, when in the monitored cell there are measurement gaps configured for intra-frequency, inter-frequency or inter-RAT measurements, and these measurement gaps are overlapping with some but not all occasions of the CSI-RS; and
-	P=1 when in the monitored cell there are no measurement gaps overlapping with any occasion of the CSI-RS.
Longer evaluation period would be expected if the combination of RLM-RS resource, SMTC occasion and measurement gap configurations does not meet previous conditions. 
Longer evaluation period would be expected during the period Tidentify_CGI when the UE is requested to decode an NR CGI.
Longer evaluation period would be expected during the period Tidentify_CGI,E-UTRAN when the UE is requested to decode an LTE CGI.
For FR1, when the CSI-RS for RLM is in the same OFDM symbol as SSB for RLM, BFD, CBD or L1-RSRP measurement, UE is not required to receive CSI-RS for RLM in the PRBs that overlap with an SSB.
For FR1, when the SSB for RLM, BFD, CBD, or L1-RSRP measurement is within the active BWP and has same SCS than CSI-RS for RLM, the UE shall be able to perform CSI-RS measurement without restrictions.
For FR1, when the SSB for RLM, BFD, CBD or L1-RSRP measurement is within the active BWP and has different SCS than CSI-RS for RLM, the UE shall be able to perform CSI-RS measurement with restrictions according to its capabilities:
-	If the UE supports simultaneousRxDataSSB-DiffNumerology the UE shall be able to perform CSI-RS for RLM measurement without restrictions.
-	If the UE does not support simultaneousRxDataSSB-DiffNumerology, UE is required to measure one of but not both CSI-RS for RLM and SSB. Longer measurement period for CSI-RS based RLM is expected, and no requirements are defined.
For FR1, when the CSI-RS for RLM is in the same OFDM symbol as another CSI-RS for RLM, BFD, CBD or L1-RSRP measurement, UE shall be able to measure the CSI-RS for RLM without any restriction.
The normative reference for this requirement is TS 38.133 [6] clauses 8.1B.3.
16.5.1.1	NR SA FR1 Radio Link Monitoring Out-of-sync Test for FR1 PCell configured with SSB-based RLM RS in non-DRX mode for 1 Rx UE
16.5.1.1.1	Test purpose
To verify that the 1Rx RedCap UE properly detects the out of sync and in sync for the purpose of monitoring downlink radio link quality of the PCell for 1Rx RedCap UE. This test will partly verify the FR1 radio link monitoring requirements in 38.133 [6] clause 8.1B.2.
16.5.1.1.2	Test applicability
This test applies to all types of NR RedCap UE with 1 RX from Release 17 onwards.
16.5.1.1.3	Minimum conformance requirement
The minimum conformance requirements are specified in clause 16.5.1.0.1 and 16.5.1.0.2.
The normative reference for this requirement is TS 38.133 [6] clause A.16.5.1.1.
16.5.1.1.4	Test description
Same as the test description given in clause 6.5.1.1.4. 
16.5.1.1.4.1	Initial conditions
Same as the initial conditions given in clause 6.5.1.1.4.1 with following exceptions:
-	Table 6.5.1.1.4.1-1 is replaced by Table 16.5.1.1.4.1-1.
-	Table 6.5.1.1.4.1-2 is replaced by Table 16.5.1.1.4.1-2.
-	Table 6.5.1.1.4.1-4 is replaced by Table 16.5.1.1.4.1-3.
Table 16.5.1.1.4.1-1: Supported test configurations
	Configuration
	Description

	16.5.1.1-1
	SSB SCS 15 kHz, data SCS 15 kHz, BW 10 MHz, FDD

	16.5.1.1-2
	SSB SCS 15 kHz, data SCS 15 kHz, BW 10 MHz, TDD

	16.5.1.1-3
	SSB SCS 30 kHz, data SCS 30 kHz, BW 20 MHz, TDD

	16.5.1.1-4
	SSB SCS 15 kHz, data SCS 15 kHz, BW 10 MHz, HD-FDD

	Note:	The UE is only required to pass in one of the supported test configurations in FR1



Table 16.5.1.1.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E.1.2, Table E.4-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.5.1.1.4.1-1

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	
	



Table 16.5.1.1.4.1-3: General test parameters
	Parameter
	Unit
	Value

	
	
	Test 1

	Active PCell
	
	Cell 1

	RF Channel Number
	
	1

	Duplex mode
	Config 1
	
	FDD

	
	Config 2, 3
	
	TDD

	
	Config 4
	
	HD-FDD

	BWchannel
	Config 1,2,4
	MHz
	10: NRB,c = 52

	
	Config 3
	
	20: NRB,c = 51

	DL initial BWP configuration
	Config 1,2,3,4
	
	DLBWP.0.1

	DL dedicated BWP configuration
	Config 1,2,3,4
	
	DLBWP.1.1

	UL initial BWP configuration
	Config 1,2,3,4
	
	ULBWP.0.1

	UL dedicated BWP configuration
	Config 1,2,3,4
	
	ULBWP.1.1

	TDD Configuration
	Config 1,4
	
	Not Applicable

	
	Config 2
	
	TDDConf.1.1

	
	Config 3
	
	TDDConf.2.1

	RMSI CORESET Reference Channel
	Config 1,4
	
	CR.1.1 FDD

	
	Config 2
	
	CR.1.1 TDD

	
	Config 3
	
	CR.2.1 TDD

	Dedicated CORESET Reference Channel
	Config 1,4
	
	CCR.1.3 FDD

	
	Config 2
	
	CCR.1.3 TDD

	
	Config 3
	
	CCR.2.2 TDD

	SSB Configuration
	Config 1,2,4
	
	SSB.1 FR1

	
	Config 3
	
	SSB.1 RedCap FR1

	SMTC Configuration
	Config 1,2,3,4
	
	SMTC.1

	PDSCH/PDCCH subcarrier spacing
	Config 1,2,4
	
	15 kHz

	
	Config 3
	
	30 kHz

	PRACH Configuration 
	Config 1,2,3,4
	
	PRACH.1 FR1

	SSB index assigned as RLM RS
	
	0

	OCNG parameters
	
	OP.1

	CP length	
	
	Normal

	Correlation Matrix and Antenna Configuration
	
	2x1 low

	Out of sync transmission parameters
	DCI format
	
	1-0

	
	Number of Control OFDM symbols
	
	2

	
	Aggregation level 
	CCE
	16

	
	Ratio of hypothetical PDCCH RE energy to average SSS RE energy
	dB
	4

	
	Ratio of hypothetical PDCCH DMRS energy to average SSS RE energy
	dB
	4

	
	DMRS precoder granularity
	
	REG bundle size

	
	REG bundle size
	
	6

	DRX
	
	OFF

	Gap pattern ID 
	
	gp0

	Layer 3 filtering
	
	Enabled

	T310 timer
	ms
	0

	T311 timer
	ms
	1000

	N310
	
	1

	N311
	
	1

	CSI-RS configuration for CSI reporting
	Config 1,4
	
	CSI-RS.1.1 FDD

	
	Config 2
	
	CSI-RS.1.1 TDD

	
	Config 3
	
	CSI-RS.2.1 TDD

	CSI-RS for tracking
	Config 1,4
	
	TRS.1.1 FDD

	
	Config 2
	
	TRS.1.1 TDD

	
	Config 3
	
	TRS.1.2 TDD

	T1
	s
	0.2

	T2
	s
	0.96

	T3
	s
	1

	D1
	s
	0.84

	Note 1:	All configurations are assigned to the UE prior to the start of time period T1.
Note 2:	UE-specific PDCCH is not transmitted after T1 starts.



16.5.1.1.4.2	Test Procedure
Same as the test procedure given in clause 6.5.1.1.4.2.
16.5.1.1.4.3	Message Contents
Same as the message contents given in clause 6.5.1.1.4.3.
16.5.1.1.5	Test Requirement
Same as the test requirements given in clause 6.5.1.1.5 with following exceptions:
-	Table 6.5.1.1.5-1 is replaced by Table 16.5.1.1.5-1.
Table 16.5.1.1.5-1: Cell specific test parameters (Cell 1)
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3

	EPRE ratio of PDCCH DMRS to SSS
	dB
	4

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	dB
	0

	EPRE ratio of PBCH to PBCH DMRS
	dB
	

	EPRE ratio of PSS to SSS
	dB
	

	EPRE ratio of PDSCH DMRS to SSS 
	dB
	

	EPRE ratio of PDSCH to PDSCH DMRS
	dB
	

	EPRE ratio of OCNG DMRS to SSS
	dB
	

	EPRE ratio of OCNG to OCNG DMRS
	dB
	

	SNR on RLM-RS
	Config 1,2,4
	dB
	1.8
	-6.2
	-15.8

	
	Config 3
	
	1.8
	-6.2
	-15.8

	

	Config 1,2,4
	dBm/15kHz
	-98

	
	Config 3
	
	-98

	

	Config 1,2,4
	dBm/SCS
	-98

	
	Config 3
	
	-95

	Propagation condition
	
	TDL-C 300ns 100Hz

	Note 1:	OCNG shall be used such that the resources in Cell 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
Note 3:	SNR levels correspond to the signal to noise ratio over the SSS REs.
Note 4:	The SNR in time periods T1, T2 and T3 is denoted as SNR1, SNR2 and SNR3 respectively in Figure 6.5.1.1.4-1.



16.5.1.2	NR SA FR1 Radio Link Monitoring Out-of-sync Test for FR1 PCell configured with SSB-based RLM RS in non-DRX mode for 2 Rx UE
16.5.1.2.1	Test purpose
The purpose of this test is to verify that the UE properly detects the out of sync and in sync for the purpose of monitoring downlink radio link quality of the PCell for 2Rx RedCap UE. This test will partly verify the FR1 radio link monitoring requirements in 38.133 [6] clause 8.1B.2.
16.5.1.2.2	Test applicability
This test applies to all types of NR RedCap UE with 2 RX from Release 17 onwards.
16.5.1.2.3	Minimum conformance requirement
The minimum conformance requirements are specified in clause 16.5.1.0.1 and 16.5.1.0.2.
The normative reference for this requirement is TS 38.133 [6] clause A.16.5.1.2.
16.5.1.2.4	Test description
Same as the test description given in clause 6.5.1.1.4. 
16.5.1.2.4.1	Initial conditions
Same as the initial conditions given in clause 6.5.1.1.4.1 with following exceptions:
-	Table 6.5.1.1.4.1-1 is replaced by Table 16.5.1.2.4.1-1.
-	Table 6.5.1.1.4.1-2 is replaced by Table 16.5.1.2.4.1-2.
-	Table 6.5.1.1.4.1-4 is replaced by Table 16.5.1.2.4.1-3.
Table 16.5.1.2.4.1-1: Supported test configurations
	Configuration
	Description

	16.5.1.2-1
	SSB SCS 15 kHz, data SCS 15 kHz, BW 10 MHz, FDD

	16.5.1.2-2
	SSB SCS 15 kHz, data SCS 15 kHz, BW 10 MHz, TDD

	16.5.1.2-3
	SSB SCS 30 kHz, data SCS 30 kHz, BW 20 MHz, TDD

	16.5.1.2-4
	SSB SCS 15 kHz, data SCS 15 kHz, BW 10 MHz, HD-FDD

	Note:	The UE is only required to pass in one of the supported test configurations in FR1



Table 16.5.1.2.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E.1.2, Table E.4-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.5.1.2.4.1-1

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.7.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	
	



Table 16.5.1.2.4.1-3: General test parameters
	Parameter
	Unit
	Value

	
	
	Test 1

	Active PCell
	
	Cell 1

	RF Channel Number
	
	1

	Duplex mode
	Config 1
	
	FDD

	
	Config 2, 3
	
	TDD

	
	Config 4
	
	HD-FDD

	BWchannel
	Config 1,2,4
	MHz
	10: NRB,c = 52

	
	Config 3
	
	20: NRB,c = 51

	DL initial BWP configuration
	Config 1,2,3,4
	
	DLBWP.0.1

	DL dedicated BWP configuration
	Config 1,2,3,4
	
	DLBWP.1.1

	UL initial BWP configuration
	Config 1,2,3,4
	
	ULBWP.0.1

	UL dedicated BWP configuration
	Config 1,2,3,4
	
	ULBWP.1.1

	TDD Configuration
	Config 1,4
	
	Not Applicable

	
	Config 2
	
	TDDConf.1.1

	
	Config 3
	
	TDDConf.2.1

	RMSI CORESET Reference Channel
	Config 1,4
	
	CR.1.1 FDD

	
	Config 2
	
	CR.1.1 TDD

	
	Config 3
	
	CR.2.1 TDD

	Dedicated CORESET Reference Channel
	Config 1,4
	
	CCR.1.3 FDD

	
	Config 2
	
	CCR.1.3 TDD

	
	Config 3
	
	CCR.2.2 TDD

	SSB Configuration
	Config 1,2,4
	
	SSB.1 FR1

	
	Config 3
	
	SSB.1 RedCap FR1

	SMTC Configuration
	Config 1,2,3,4
	
	SMTC.1

	PDSCH/PDCCH subcarrier spacing
	Config 1,2,4
	
	15 kHz

	
	Config 3
	
	30 kHz

	PRACH Configuration 
	Config 1,2,3,4
	
	PRACH.1 FR1

	SSB index assigned as RLM RS
	
	0

	OCNG parameters
	
	OP.1

	CP length	
	
	Normal

	Correlation Matrix and Antenna Configuration
	
	2x2 low

	Out of sync transmission parameters
	DCI format
	
	1-0

	
	Number of Control OFDM symbols
	
	2

	
	Aggregation level 
	CCE
	8

	
	Ratio of hypothetical PDCCH RE energy to average SSS RE energy
	dB
	4

	
	Ratio of hypothetical PDCCH DMRS energy to average SSS RE energy
	dB
	4

	
	DMRS precoder granularity
	
	REG bundle size

	
	REG bundle size
	
	6

	DRX
	
	OFF

	Gap pattern ID 
	
	gp0

	Layer 3 filtering
	
	Enabled

	T310 timer
	ms
	0

	T311 timer
	ms
	1000

	N310
	
	1

	N311
	
	1

	CSI-RS configuration for CSI reporting
	Config 1,4
	
	CSI-RS.1.1 FDD

	
	Config 2
	
	CSI-RS.1.1 TDD

	
	Config 3
	
	CSI-RS.2.1 TDD

	CSI-RS for tracking
	Config 1,4
	
	TRS.1.1 FDD

	
	Config 2
	
	TRS.1.1 TDD

	
	Config 3
	
	TRS.1.2 TDD

	T1
	s
	0.2

	T2
	s
	0.48

	T3
	s
	0.48

	D1
	s
	0.44

	Note 1:	All configurations are assigned to the UE prior to the start of time period T1.
Note 2:	UE-specific PDCCH is not transmitted after T1 starts.



16.5.1.2.4.2	Test Procedure
Same as the test procedure given in clause 6.5.1.1.4.2.
16.5.1.2.4.3	Message Contents
Same as the message contents given in clause 6.5.1.1.4.3.
16.5.1.2.5	Test Requirement
Same as the test requirements given in clause 6.5.1.1.5 with following exceptions:
-	Table 6.5.1.1.5-1 is replaced by Table 16.5.1.2.5-1.
Table 16.5.1.2.5-1: Cell specific test parameters (Cell 1)
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3

	EPRE ratio of PDCCH DMRS to SSS
	dB
	4

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	dB
	0

	EPRE ratio of PBCH to PBCH DMRS
	dB
	

	EPRE ratio of PSS to SSS
	dB
	

	EPRE ratio of PDSCH DMRS to SSS 
	dB
	

	EPRE ratio of PDSCH to PDSCH DMRS
	dB
	

	EPRE ratio of OCNG DMRS to SSS
	dB
	

	EPRE ratio of OCNG to OCNG DMRS
	dB
	

	SNR on RLM-RS
	Config 1,2,4
	dB
	1.8Note 5
	-6.2Note 5
	-15.8Note 5

	
	Config 3
	
	1.8Note 5
	-6.2Note 5
	-15.8Note 5

	

	Config 1,2,4
	dBm/15kHz
	-98

	
	Config 3
	
	-98

	

	Config 1,2,4
	dBm/SCS
	-98

	
	Config 3
	
	-95

	Propagation condition
	
	TDL-C 300ns 100Hz

	Note 1:	OCNG shall be used such that the resources in Cell 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
Note 3:	SNR levels correspond to the signal to noise ratio over the SSS REs.
Note 4:	The SNR in time periods T1, T2 and T3 is denoted as SNR1, SNR2 and SNR3 respectively in Figure 6.5.1.1.4-1.
Note 5:	Including the test tolerance given in Annex F.



16.5.1.3	NR SA FR1 Radio Link Monitoring In-sync Test for FR1 PCell configured with SSB-based RLM RS in non-DRX mode for 1 Rx UE
16.5.1.3.1	Test purpose
To verify that the UE properly detects the out of sync and in sync for the purpose of monitoring downlink radio link quality of the PCell. This test will partly verify the FR1 radio link monitoring requirements in 38.133 [6] clause 8.1B.
16.5.1.3.2	Test applicability
This test applies to all types of NR RedCap UE with 1 RX from Release 17 onwards.
16.5.1.3.3	Minimum conformance requirement
The minimum conformance requirements are specified in clause 16.5.1.0.1 and 16.5.1.0.2.
The normative reference for this requirement is TS 38.133 [6] clause A.16.5.1.3.
16.5.1.3.4	Test description
Same as the test description given in clause 6.5.1.2.4. 
16.5.1.3.4.1	Initial conditions
Same as the initial conditions given in clause 6.5.1.2.4.1 with following exceptions:
-	Table 6.5.1.2.4.1-1 is replaced by Table 16.5.1.3.4.1-1.
-	Table 6.5.1.2.4.1-2 is replaced by Table 16.5.1.3.4.1-2.
-	Table 6.5.1.2.4.1-4 is replaced by Table 16.5.1.3.4.1-3.
Table 16.5.1.3.4.1-1: Supported test configurations
	Configuration
	Description

	16.5.1.3-1
	SSB SCS 15 kHz, data SCS 15 kHz, BW 10 MHz, FDD

	16.5.1.3-2
	SSB SCS 15 kHz, data SCS 15 kHz, BW 10 MHz, TDD

	16.5.1.3-3
	SSB SCS 30 kHz, data SCS 30 kHz, BW 20 MHz, TDD

	16.5.1.3-4
	SSB SCS 15 kHz, data SCS 15 kHz, BW 10 MHz, HD-FDD

	Note:	The UE is only required to pass in one of the supported test configurations in FR1



Table 16.5.1.3.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E.1.2, Table E.4-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.5.1.3.4.1-1

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	
	



Table 16.5.1.3.4.1-3: General test parameters
	Parameter
	Unit
	Value

	
	
	Test 1

	Active PCell
	
	Cell 1

	RF Channel Number
	
	1

	Duplex mode
	Config 1
	
	FDD

	
	Config 2,3
	
	TDD

	
	Config 4
	
	HD-FDD

	BWchannel
	Config 1,2,4
	MHz
	10: NRB,c = 52

	
	Config 3
	
	20: NRB,c = 51

	DL initial BWP configuration
	Config 1,2,3,4
	
	DLBWP.0.1

	DL dedicated BWP configuration
	Config 1,2,3,4
	
	DLBWP.1.1

	UL initial BWP configuration
	Config 1,2,3,4
	
	ULBWP.0.1

	UL dedicated BWP configuration
	Config 1,2,3,4
	
	ULBWP.1.1

	TDD Configuration
	Config 1,4
	
	Not Applicable

	
	Config 2
	
	TDDConf.1.1

	
	Config 3
	
	TDDConf.2.1

	RMSI CORESET Reference 
	Config 1,4
	
	CR.1.1 FDD

	Channel
	Config 2
	
	CR.1.1 TDD

	
	Config 3
	
	CR.2.1 TDD

	Dedicated CORESET Reference 
	Config 1,4
	
	CCR.1.1 FDD

	Channel
	Config 2
	
	CCR.1.1 TDD

	
	Config 3
	
	CCR.2.1 TDD

	SSB Configuration
	Config 1,2,4
	
	SSB.1 FR1

	
	Config 3
	
	SSB.1 RedCap FR1

	SMTC Configuration
	Config 1,2,3,4
	
	SMTC.1

	PDSCH/PDCCH subcarrier 
	Config 1,2,4
	
	15 kHz

	spacing
	Config 3
	
	30 kHz 

	PRACH Configuration 
	Config 1,2,3,4
	
	PRACH.1 FR1

	SSB index assigned as RLM RS
	
	0

	OCNG parameters
	
	OP.1

	CP length
	
	Normal

	Correlation Matrix and Antenna Configuration
	
	2x1 Low

	In sync transmission 
	DCI format
	
	1-0

	parameters
	Number of Control OFDM symbols
	
	2

	
	Aggregation level 
	CCE
	8

	
	Ratio of hypothetical PDCCH RE energy to average SSS RE energy
	dB
	0

	
	Ratio of hypothetical PDCCH DMRS energy to average SSS RE energy
	dB
	0

	
	DMRS precoder granularity
	
	REG bundle size

	
	REG bundle size
	
	6

	Out of sync transmission parameters
	DCI format
	
	1-0

	
	Number of Control OFDM symbols
	
	2

	
	Aggregation level 
	CCE
	16

	
	Ratio of hypothetical PDCCH RE energy to average SSS RE energy
	dB
	4

	
	Ratio of hypothetical PDCCH DMRS energy to average SSS RE energy
	dB
	4

	
	DMRS precoder granularity
	
	REG bundle size

	
	REG bundle size
	
	6

	DRX
	
	OFF

	Gap pattern ID 
	
	N.A.

	Layer 3 filtering
	
	Enabled

	T310 timer
	ms
	1000

	T311 timer
	ms
	1000

	N310
	
	1

	N311
	
	1

	CSI-RS configuration for 
	Config 1,4
	
	CSI-RS.1.1 FDD

	CSI reporting
	Config 2
	
	CSI-RS.1.1 TDD

	
	Config 3
	
	CSI-RS.2.1 TDD

	CSI-RS for tracking
	Config 1,4
	
	TRS.1.1 FDD

	
	Config 2
	
	TRS.1.1 TDD

	
	Config 3
	
	TRS.1.2 TDD

	T1
	s
	0.2

	T2
	s
	0.2

	T3
	s
	0.24

	T4
	s
	0.2

	T5
	s
	0.88

	D1
	s
	0.84

	Note 1:	All configurations are assigned to the UE prior to the start of time period T1.
Note 2:	UE-specific PDCCH is not transmitted after T1 starts.



16.5.1.3.4.2	Test Procedure
Same as the test procedure given in clause 6.5.1.2.4.2.
16.5.1.3.4.3	Message Contents
Same as the message contents given in clause 6.5.1.2.4.3.
16.5.1.3.5	Test Requirement
Same as the test requirements given in clause 6.5.1.2.5 with following exceptions:
-	Table 6.5.1.2.5-1 is replaced by Table 16.5.1.3.5-1.
Table 16.5.1.3.5-1: Cell specific test parameters (Cell 1)
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3
	T4
	T5

	EPRE ratio of PDCCH DMRS to SSS
	dB
	0

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	dB
	0

	EPRE ratio of PBCH to PBCH DMRS
	dB
	

	EPRE ratio of PSS to SSS
	dB
	

	EPRE ratio of PDSCH DMRS to SSS 
	dB
	

	EPRE ratio of PDSCH to PDSCH DMRS
	dB
	

	EPRE ratio of OCNG DMRS to SSS
	dB
	

	EPRE ratio of OCNG to OCNG DMRS
	dB
	

	SNR on RLM-RS
	Config 1,2,4
	dB
	1.8
	-6.2
	-15.8
	-5.3
	1.8

	
	Config 3
	
	1.8
	-6.2
	-15.8
	-5.3
	1.8

	

	Config 1,2,4
	dBm/15 kHz
	-98

	
	Config 3
	
	-98

	

	Config 1,2,4
	dBm/SCS
	-98

	
	Config 3
	
	-95

	Propagation condition
	
	TDL-C 300ns 100Hz

	Note 1:	OCNG shall be used such that the resources in Cell 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
Note 3:	SNR levels correspond to the signal to noise ratio over the SSS REs.
Note 4:	The SNR in time periods T1, T2, T3, T4 and T5 is denoted as SNR1, SNR2, SNR3, SNR4 and SNR5 respectively in Figure 6.5.1.2.1-1.



16.5.1.4	NR SA FR1 Radio Link Monitoring In-sync Test for FR1 PCell configured with SSB-based RLM RS in non-DRX mode for 2 Rx UE
16.5.1.4.1	Test purpose
To verify that the UE properly detects the out of sync and in sync for the purpose of monitoring downlink radio link quality of the PCell. This test will partly verify the FR1 radio link monitoring requirements in 38.133 [6] clause 8.1B.
16.5.1.4.2	Test applicability
This test applies to all types of NR RedCap UE with 2 RX from Release 17 onwards.
16.5.1.4.3	Minimum conformance requirement
The minimum conformance requirements are specified in clause 16.5.1.0.1 and 16.5.1.0.2.
The normative reference for this requirement is TS 38.133 [6] clause A.16.5.1.4.
16.5.1.4.4	Test description
Same as the test description given in clause 6.5.1.2.4. 
16.5.1.4.4.1	Initial conditions
Same as the initial conditions given in clause 6.5.1.2.4.1 with following exceptions:
-	Table 6.5.1.2.4.1-1 is replaced by Table 16.5.1.4.4.1-1.
-	Table 6.5.1.2.4.1-2 is replaced by Table 16.5.1.4.4.1-2.
-	Table 6.5.1.2.4.1-4 is replaced by Table 16.5.1.4.4.1-3.
Table 16.5.1.4.4.1-1: Supported test configurations
	Configuration
	Description

	16.5.1.4-1
	SSB SCS 15 kHz, data SCS 15 kHz, BW 10 MHz, FDD

	16.5.1.4-2
	SSB SCS 15 kHz, data SCS 15 kHz, BW 10 MHz, TDD

	16.5.1.4-3
	SSB SCS 30 kHz, data SCS 30 kHz, BW 20 MHz, TDD

	16.5.1.4-4
	SSB SCS 15 kHz, data SCS 15 kHz, BW 10 MHz, HD-FDD

	Note:	The UE is only required to pass in one of the supported test configurations in FR1



Table 16.5.1.4.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E.1.2, Table E.4-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.5.1.4.4.1-1

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.7.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	
	



Table 16.5.1.4.4.1-3: General test parameters
	Parameter
	Unit
	Value

	
	
	Test 1

	Active PCell
	
	Cell 1

	RF Channel Number
	
	1

	Duplex mode
	Config 1
	
	FDD

	
	Config 2,3
	
	TDD

	
	Config 4
	
	HD-FDD

	BWchannel
	Config 1,2,4
	MHz
	10: NRB,c = 52

	
	Config 3
	
	20: NRB,c = 51

	DL initial BWP configuration
	Config 1,2,3,4
	
	DLBWP.0.1

	DL dedicated BWP configuration
	Config 1,2,3,4
	
	DLBWP.1.1

	UL initial BWP configuration
	Config 1,2,3,4
	
	ULBWP.0.1

	UL dedicated BWP configuration
	Config 1,2,3,4
	
	ULBWP.1.1

	TDD Configuration
	Config 1,4
	
	Not Applicable

	
	Config 2
	
	TDDConf.1.1

	
	Config 3
	
	TDDConf.2.1

	RMSI CORESET Reference 
	Config 1,4
	
	CR.1.1 FDD

	Channel
	Config 2
	
	CR.1.1 TDD

	
	Config 3
	
	CR.2.1 TDD

	Dedicated CORESET Reference 
	Config 1,4
	
	CCR.1.1 FDD

	Channel
	Config 2
	
	CCR.1.1 TDD

	
	Config 3
	
	CCR.2.1 TDD

	SSB Configuration
	Config 1,2,4
	
	SSB.1 FR1

	
	Config 3
	
	SSB.1 RedCap FR1

	SMTC Configuration
	Config 1,2,3,4
	
	SMTC.1

	PDSCH/PDCCH subcarrier 
	Config 1,2,4
	
	15 kHz

	spacing
	Config 3
	
	30 kHz 

	PRACH Configuration 
	Config 1,2,3,4
	
	PRACH.1 FR1

	SSB index assigned as RLM RS
	
	0

	OCNG parameters
	
	OP.1

	CP length
	
	Normal

	Correlation Matrix and Antenna Configuration
	
	2x2 Low

	In sync transmission 
	DCI format
	
	1-0

	parameters
	Number of Control OFDM symbols
	
	2

	
	Aggregation level 
	CCE
	4

	
	Ratio of hypothetical PDCCH RE energy to average SSS RE energy
	dB
	0

	
	Ratio of hypothetical PDCCH DMRS energy to average SSS RE energy
	dB
	0

	
	DMRS precoder granularity
	
	REG bundle size

	
	REG bundle size
	
	6

	Out of sync transmission parameters
	DCI format
	
	1-0

	
	Number of Control OFDM symbols
	
	2

	
	Aggregation level 
	CCE
	8

	
	Ratio of hypothetical PDCCH RE energy to average SSS RE energy
	dB
	4

	
	Ratio of hypothetical PDCCH DMRS energy to average SSS RE energy
	dB
	4

	
	DMRS precoder granularity
	
	REG bundle size

	
	REG bundle size
	
	6

	DRX
	
	OFF

	Gap pattern ID 
	
	N.A.

	Layer 3 filtering
	
	Enabled

	T310 timer
	ms
	1000

	T311 timer
	ms
	1000

	N310
	
	1

	N311
	
	1

	CSI-RS configuration for 
	Config 1,4
	
	CSI-RS.1.1 FDD

	CSI reporting
	Config 2
	
	CSI-RS.1.1 TDD

	
	Config 3
	
	CSI-RS.2.1 TDD

	CSI-RS for tracking
	Config 1,4
	
	TRS.1.1 FDD

	
	Config 2
	
	TRS.1.1 TDD

	
	Config 3
	
	TRS.1.2 TDD

	T1
	s
	0.2

	T2
	s
	0.2

	T3
	s
	0.24

	T4
	s
	0.2

	T5
	s
	0.88

	D1
	s
	0.84

	Note 1:	All configurations are assigned to the UE prior to the start of time period T1.
Note 2:	UE-specific PDCCH is not transmitted after T1 starts.



16.5.1.4.4.2	Test Procedure
Same as the test procedure given in clause 6.5.1.2.4.2.
16.5.1.4.4.3	Message Contents
Same as the message contents given in clause 6.5.1.2.4.3.
16.5.1.4.5	Test Requirement
Same as the test requirements given in clause 6.5.1.2.5 with following exceptions:
-	Table 6.5.1.2.5-1 is replaced by Table 16.5.1.4.5-1.
Table 16.5.1.4.5-1: Cell specific test parameters (Cell 1)
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3
	T4
	T5

	EPRE ratio of PDCCH DMRS to SSS
	dB
	0

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	dB
	0

	EPRE ratio of PBCH to PBCH DMRS
	dB
	

	EPRE ratio of PSS to SSS
	dB
	

	EPRE ratio of PDSCH DMRS to SSS 
	dB
	

	EPRE ratio of PDSCH to PDSCH DMRS
	dB
	

	EPRE ratio of OCNG DMRS to SSS
	dB
	

	EPRE ratio of OCNG to OCNG DMRS
	dB
	

	SNR on RLM-RS
	Config 1,2,4
	dB
	1.8Note 6
	-6.2 Note 6
	-15.8 Note 6
	-5.3 Note 6
	1.8 Note 6

	
	Config 3
	
	1.8 Note 6
	-6.2 Note 6
	-15.8 Note 6
	-5.3 Note 6
	1.8 Note 6

	

	Config 1,2,4
	dBm/15 kHz
	-98

	
	Config 3
	
	-98

	

	Config 1,2,4
	dBm/SCS
	-98

	
	Config 3
	
	-95

	Propagation condition
	
	TDL-C 300ns 100Hz

	Note 1:	OCNG shall be used such that the resources in Cell 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
Note 3:	SNR levels correspond to the signal to noise ratio over the SSS REs.
Note 4:	The SNR in time periods T1, T2, T3, T4 and T5 is denoted as SNR1, SNR2, SNR3, SNR4 and SNR5 respectively in Figure 6.5.1.2.1-1.
[bookmark: OLE_LINK23]Note 5:	The SNR values are specified for testing a UE which supports 2RX on at least one band. 
Note 6:	Including the test tolerance given in Annex F.



16.5.1.5	NR SA FR1 Radio Link Monitoring Out-of-sync Test for FR1 PCell configured with SSB-based RLM RS in DRX mode for 1 Rx UE
16.5.1.5.1	Test purpose
The purpose of this test is to verify that the UE properly detects the out of sync and in sync for the purpose of monitoring downlink radio link quality of the PCell when DRX is used for 1Rx RedCap UE. This test will partly verify the FR1 radio link monitoring requirements in 38.133 [6] clause 8.1B.
16.5.1.5.2	Test applicability
This test applies to all types of NR RedCap UE with 1 RX from Release 17 onwards.
16.5.1.5.3	Minimum conformance requirement
The minimum conformance requirements are specified in clause 16.5.1.0.1 and 16.5.1.0.2.
The normative reference for this requirement is TS 38.133 [6] clause A.16.5.1.5.
16.5.1.5.4	Test description
Same as the test description given in clause 6.5.1.3.4. 
16.5.1.5.4.1	Initial conditions
Same as the initial conditions given in clause 6.5.1.3.4.1 with following exceptions:
-	Table 6.5.1.3.4.1-1 is replaced by Table 16.5.1.5.4.1-1.
-	Table 6.5.1.3.4.1-2 is replaced by Table 16.5.1.5.4.1-2.
-	Table 6.5.1.3.4.1-4 is replaced by Table 16.5.1.5.4.1-3.
Table 16.5.1.5.4.1-1: Supported test configurations for NR SA FR1 Radio Link Monitoring Out-of-sync Test for FR1 PCell configured with SSB-based RLM RS in DRX mode for 1 Rx UE
	Configuration
	Description

	16.5.1.5-1
	SSB SCS 15 kHz, data SCS 15 kHz, BW 10 MHz, FDD

	16.5.1.5-2
	SSB SCS 15 kHz, data SCS 15 kHz, BW 10 MHz, TDD

	16.5.1.5-3
	SSB SCS 30 kHz, data SCS 30 kHz, BW 20 MHz, TDD

	16.5.1.5-4
	SSB SCS 15 kHz, data SCS 15 kHz, BW 10 MHz, HD-FDD

	Note:	The UE is only required to pass in one of the supported test configurations in FR1



Table 16.5.1.5.4.1-2: Initial conditions for NR SA FR1 Radio Link Monitoring Out-of-sync Test for FR1 PCell configured with SSB-based RLM RS in DRX mode for 1 Rx UE
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E.1.2, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.5.1.5.4.1-1

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	
	



Table 16.5.1.5.4.1-3: General test parameters for NR SA FR1 Radio Link Monitoring Out-of-sync Test for FR1 PCell configured with SSB-based RLM RS in DRX mode for 1 Rx UE
	Parameter
	Unit
	Value

	
	
	Test 1

	Active PCell
	
	Cell 1

	RF Channel Number
	
	1

	Duplex mode
	Config 1
	
	FDD

	
	Config 2, 3
	
	TDD

	
	Config 4
	
	HD-FDD

	BWchannel
	Config 1
	MHz
	10: NRB,c = 52

	
	Config 2
	
	10: NRB,c = 52

	
	Config 3
	
	20: NRB,c = 51

	
	Config 4
	
	10: NRB,c = 52

	DL initial BWP configuration
	Config 1, 2, 3, 4
	
	DLBWP.0.1

	DL dedicated BWP configuration
	Config 1, 2, 3, 4
	
	DLBWP.1.1

	UL initial BWP configuration
	Config 1, 2, 3, 4
	
	ULBWP.0.1

	UL dedicated BWP configuration
	Config 1, 2, 3, 4
	
	ULBWP.1.1

	TDD Configuration
	Config 1
	
	Not Applicable

	
	Config 2
	
	TDDConf.1.1

	
	Config 3
	
	TDDConf.2.1

	
	Config 4
	
	Not Applicable

	RMSI CORESET Reference Channel
	Config 1, 4
	
	CR.1.1 FDD

	
	Config 2
	
	CR.1.1 TDD

	
	Config 3
	
	CR.2.1 TDD

	Dedicated CORESET Reference Channel
	Config 1, 4
	
	CCR.1.3 FDD

	
	Config 2
	
	CCR.1.3 TDD

	
	Config 3
	
	CCR.2.2 TDD

	SSB Configuration
	Config 1, 4
	
	SSB.1 FR1

	
	Config 2
	
	SSB.1 FR1

	
	Config 3
	
	SSB.1 RedCap FR1

	SMTC Configuration
	Config 1, 2, 4
	
	SMTC.1

	
	Config 3
	
	SMTC.1

	PDSCH/PDCCH subcarrier spacing
	Config 1, 2, 4
	
	15 kHz

	
	Config 3
	
	30 kHz

	PRACH Configuration 
	Config 1, 2, 4
	
	Table  A.7.1, PRACH.1 FR1

	
	Config 3
	
	Table  A.7.1, PRACH.1 FR1

	SSB index assigned as RLM RS
	
	0

	OCNG parameters
	
	OP.1

	CP length	
	
	Normal

	Correlation Matrix and Antenna Configuration
	
	2x1 Low

	Out of sync transmission parameters 
	DCI format
	
	1-0

	
	Number of Control OFDM symbols
	
	2

	
	Aggregation level 
	CCE
	16

	
	Ratio of hypothetical PDCCH RE energy to average SSS RE energy
	dB
	4

	
	Ratio of hypothetical PDCCH DMRS energy to average SSS RE energy
	dB
	4

	
	DMRS precoder granularity
	
	REG bundle size

	
	REG bundle size
	
	6

	DRX Configuration
	
	DRX.3

	Gap pattern ID 
	
	N.A.

	Layer 3 filtering
	
	Enabled

	T310 timer
	ms
	0

	T311 timer
	ms
	1000

	N310
	
	1

	N311
	
	1

	CSI-RS configuration for CSI reporting
	Config 1, 4
	
	CSI-RS.1.1 FDD

	
	Config 2
	
	CSI-RS.1.1 TDD

	
	Config 3
	
	CSI-RS.2.1 TDD

	CSI-RS for tracking
	Config 1, 4
	
	TRS.1.1 FDD

	
	Config 2
	
	TRS.1.1 TDD

	
	Config 3
	
	TRS.1.2 TDD

	T1
	s
	0.2

	T2
	s
	0.68

	T3
	s
	0.68

	D1
	s
	0.64

	Note 1:	All configurations are assigned to the UE prior to the start of time period T1.
Note 2:	UE-specific PDCCH is not transmitted after T1 starts.



16.5.1.5.4.2	Test Procedure
Same as the test procedure given in clause 6.5.1.3.4.2.
16.5.1.5.4.3	Message Contents
Same as the message contents given in clause 6.5.1.3.4.3.
16.5.1.5.5	Test Requirement
Same as the test requirements given in clause 6.5.1.3.5 with following exceptions:
-	Table 6.5.1.3.5-1 is replaced by Table 16.5.1.5.5-1.
Table 16.5.1.5.5-1: Cell specific test parameters (Cell 1) for NR SA FR1 Radio Link Monitoring Out-of-sync Test for FR1 PCell configured with SSB-based RLM RS in DRX mode for 1 Rx UE
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3

	EPRE ratio of PDCCH DMRS to SSS
	dB
	4

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	dB
	0

	EPRE ratio of PBCH to PBCH DMRS
	dB
	

	EPRE ratio of PSS to SSS
	dB
	

	EPRE ratio of PDSCH DMRS to SSS 
	dB
	

	EPRE ratio of PDSCH to PDSCH DMRS
	dB
	

	EPRE ratio of OCNG DMRS to SSS
	dB
	

	EPRE ratio of OCNG to OCNG DMRS
	dB
	

	SNR on RLM-RS
	Config 1, 4
	dB
	1.8
	-6.2
	-15.8

	
	Config 2
	
	1.8
	-6.2
	-15.8

	
	Config 3
	
	1.8
	-6.2
	-15.8

	

	Config 1, 4
	dBm/15kHz
	-98

	
	Config 2
	
	-98

	
	Config 3
	
	-98

	

	Config 1, 4
	dBm/SCS
	-98

	
	Config 2
	
	-98

	
	Config 3
	
	-95

	Propagation condition
	
	TDL-C 300ns 100Hz

	Note 1:	OCNG shall be used such that the resources in Cell 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
Note 3:	SNR levels correspond to the signal to noise ratio over the SSS REs.
Note 4:	The SNR in time periods T1, T2 and T3 is denoted as SNR1, SNR2 and SNR3 respectively in Figure 6.5.1.3.4-1.



16.5.1.6	NR SA FR1 Radio Link Monitoring Out-of-sync Test for FR1 PCell configured with SSB-based RLM RS in DRX mode for 2 Rx UE
16.5.1.6.1	Test purpose
The purpose of this test is to verify that the UE properly detects the out of sync and in sync for the purpose of monitoring downlink radio link quality of the PCell when DRX is used for 2Rx RedCap UE. This test will partly verify the FR1 radio link monitoring requirements in 38.133 [6] clause 8.1B.
16.5.1.6.2	Test applicability
This test applies to all types of NR RedCap UE with 2 RX from Release 17 onwards.
16.5.1.6.3	Minimum conformance requirement
The minimum conformance requirements are specified in clause 16.5.1.0.1 and 16.5.1.0.2.
The normative reference for this requirement is TS 38.133 [6] clause A.16.5.1.6.
16.5.1.6.4	Test description
Same as the test description given in clause 6.5.1.3.4. 
16.5.1.6.4.1	Initial conditions
Same as the initial conditions given in clause 6.5.1.3.4.1 with following exceptions:
-	Table 6.5.1.3.4.1-1 is replaced by Table 16.5.1.6.4.1-1.
-	Table 6.5.1.3.4.1-2 is replaced by Table 16.5.1.6.4.1-2.
-	Table 6.5.1.3.4.1-4 is replaced by Table 16.5.1.6.4.1-3.
Table 16.5.1.6.4.1-1: Supported test configurations for NR SA FR1 Radio Link Monitoring Out-of-sync Test for FR1 PCell configured with SSB-based RLM RS in DRX mode for 2 Rx UE
	Configuration
	Description

	16.5.1.6-1
	SSB SCS 15 kHz, data SCS 15 kHz, BW 10 MHz, FDD

	16.5.1.6-2
	SSB SCS 15 kHz, data SCS 15 kHz, BW 10 MHz, TDD

	16.5.1.6-3
	SSB SCS 30 kHz, data SCS 30 kHz, BW 20 MHz, TDD

	16.5.1.6-4
	SSB SCS 15 kHz, data SCS 15 kHz, BW 10 MHz, HD-FDD

	Note:	The UE is only required to pass in one of the supported test configurations in FR1



Table 16.5.1.6.4.1-2: Initial conditions for NR SA FR1 Radio Link Monitoring Out-of-sync Test for FR1 PCell configured with SSB-based RLM RS in DRX mode for 2 Rx UE
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E.1.2, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.5.1.6.4.1-1

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.7.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	
	



Table 16.5.1.6.4.1-3: General test parameters for NR SA FR1 Radio Link Monitoring Out-of-sync Test for FR1 PCell configured with SSB-based RLM RS in DRX mode for 2 Rx UE
	Parameter
	Unit
	Value

	
	
	Test 1

	Active PCell
	
	Cell 1

	RF Channel Number
	
	1

	Duplex mode
	Config 1
	
	FDD

	
	Config 2, 3
	
	TDD

	
	Config 4
	
	HD-FDD

	BWchannel
	Config 1
	MHz
	10: NRB,c = 52

	
	Config 2
	
	10: NRB,c = 52

	
	Config 3
	
	20: NRB,c = 51

	
	Config 4
	
	10: NRB,c = 52

	DL initial BWP configuration
	Config 1, 2, 3, 4
	
	DLBWP.0.1

	DL dedicated BWP configuration
	Config 1, 2, 3, 4
	
	DLBWP.1.1

	UL initial BWP configuration
	Config 1, 2, 3, 4
	
	ULBWP.0.1

	UL dedicated BWP configuration
	Config 1, 2, 3, 4
	
	ULBWP.1.1

	TDD Configuration
	Config 1
	
	Not Applicable

	
	Config 2
	
	TDDConf.1.1

	
	Config 3
	
	TDDConf.2.1

	
	Config 4
	
	Not Applicable

	RMSI CORESET Reference Channel
	Config 1, 4
	
	CR.1.1 FDD

	
	Config 2
	
	CR.1.1 TDD

	
	Config 3
	
	CR.2.1 TDD

	Dedicated CORESET Reference Channel
	Config 1, 4
	
	CCR.1.3 FDD

	
	Config 2
	
	CCR.1.3 TDD

	
	Config 3
	
	CCR.2.2 TDD

	SSB Configuration
	Config 1, 4
	
	SSB.1 FR1

	
	Config 2
	
	SSB.1 FR1

	
	Config 3
	
	SSB.1 RedCap FR1

	SMTC Configuration
	Config 1, 2, 4
	
	SMTC.1

	
	Config 3
	
	SMTC.1

	PDSCH/PDCCH subcarrier spacing
	Config 1, 2, 4
	
	15 kHz

	
	Config 3
	
	30 kHz

	PRACH Configuration 
	Config 1, 2, 4
	
	Table  A.7.1, PRACH.1 FR1

	
	Config 3
	
	Table  A.7.1, PRACH.1 FR1

	SSB index assigned as RLM RS
	
	0

	OCNG parameters
	
	OP.1

	CP length	
	
	Normal

	Correlation Matrix and Antenna Configuration
	
	2x2 Low

	Out of sync transmission parameters 
	DCI format
	
	1-0

	
	Number of Control OFDM symbols
	
	2

	
	Aggregation level 
	CCE
	8

	
	Ratio of hypothetical PDCCH RE energy to average SSS RE energy
	dB
	4

	
	Ratio of hypothetical PDCCH DMRS energy to average SSS RE energy
	dB
	4

	
	DMRS precoder granularity
	
	REG bundle size

	
	REG bundle size
	
	6

	DRX Configuration
	
	DRX.3

	Gap pattern ID 
	
	N.A.

	Layer 3 filtering
	
	Enabled

	T310 timer
	ms
	0

	T311 timer
	ms
	1000

	N310
	
	1

	N311
	
	1

	CSI-RS configuration for CSI reporting
	Config 1, 4
	
	CSI-RS.1.1 FDD

	
	Config 2
	
	CSI-RS.1.1 TDD

	
	Config 3
	
	CSI-RS.2.1 TDD

	CSI-RS for tracking
	Config 1, 4
	
	TRS.1.1 FDD

	
	Config 2
	
	TRS.1.1 TDD

	
	Config 3
	
	TRS.1.2 TDD

	T1
	s
	0.2

	T2
	s
	0.68

	T3
	s
	0.68

	D1
	s
	0.64

	Note 1:	All configurations are assigned to the UE prior to the start of time period T1.
Note 2:	UE-specific PDCCH is not transmitted after T1 starts.



16.5.1.6.4.2	Test Procedure
Same as the test procedure given in clause 6.5.1.3.4.2.
16.5.1.6.4.3	Message Contents
Same as the message contents given in clause 6.5.1.3.4.3.
16.5.1.6.5	Test Requirement
Same as the test requirements given in clause 6.5.1.3.5 with following exceptions:
-	Table 6.5.1.3.5-1 is replaced by Table 16.5.1.6.5-1.
Table 16.5.1.6.5-1: Cell specific test parameters (Cell 1) for NR SA FR1 Radio Link Monitoring Out-of-sync Test for FR1 PCell configured with SSB-based RLM RS in DRX mode for 2 Rx UE
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3

	EPRE ratio of PDCCH DMRS to SSS
	dB
	4

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	dB
	0

	EPRE ratio of PBCH to PBCH DMRS
	dB
	

	EPRE ratio of PSS to SSS
	dB
	

	EPRE ratio of PDSCH DMRS to SSS 
	dB
	

	EPRE ratio of PDSCH to PDSCH DMRS
	dB
	

	EPRE ratio of OCNG DMRS to SSS
	dB
	

	EPRE ratio of OCNG to OCNG DMRS
	dB
	

	SNR on RLM-RS
	Config 1, 4
	dB
	1.8
	-6.2
	-15.8

	
	Config 2
	
	1.8
	-6.2
	-15.8

	
	Config 3
	
	1.8
	-6.2
	-15.8

	

	Config 1, 4
	dBm/15kHz
	-98

	
	Config 2
	
	-98

	
	Config 3
	
	-98

	

	Config 1, 4
	dBm/SCS
	-98

	
	Config 2
	
	-98

	
	Config 3
	
	-95

	Propagation condition
	
	TDL-C 300ns 100Hz

	Note 1:	OCNG shall be used such that the resources in Cell 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
Note 3:	SNR levels correspond to the signal to noise ratio over the SSS Res.
Note 4:	The SNR in time periods T1, T2 and T3 is denoted as SNR1, SNR2 and SNR3 respectively in Figure 6.5.1.3.4-1.
Note 5:	The SNR values are specified for testing a UE which supports 2RX on at least one band. 



16.5.1.7	NR SA FR1 Radio Link Monitoring In-sync Test for FR1 PCell configured with SSB-based RLM RS in DRX mode for 1 Rx UE
16.5.1.7.1	Test purpose
To verify that the UE properly detects the out of sync and in sync for the purpose of monitoring downlink radio link quality of the PCell when DRX is used. This test will partly verify the FR1 radio link monitoring requirements in 38.133 [6] clause 8.1B.
16.5.1.7.2	Test applicability
This test applies to all types of NR RedCap UE with 1 RX from Release 17 onwards.
16.5.1.7.3	Minimum conformance requirement
The minimum conformance requirements are specified in clause 16.5.1.0.1 and 16.5.1.0.2.
The normative reference for this requirement is TS 38.133 [6] clause A.16.5.1.7.
16.5.1.7.4	Test description
Same as the test description given in clause 6.5.1.4.4. 
16.5.1.7.4.1	Initial conditions
Same as the initial conditions given in clause 6.5.1.4.4.1 with following exceptions:
-	Table 6.5.1.4.4.1-1 is replaced by Table 16.5.1.7.4.1-1.
-	Table 6.5.1.4.4.1-2 is replaced by Table 16.5.1.7.4.1-2.
-	Table 6.5.1.4.4.1-4 is replaced by Table 16.5.1.7.4.1-3.
Table 16.5.1.7.4.1-1: Supported test configurations
	Configuration
	Description

	16.5.1.7-1
	SSB SCS 15 kHz, data SCS 15 kHz, BW 10 MHz, FDD

	16.5.1.7-2
	SSB SCS 15 kHz, data SCS 15 kHz, BW 10 MHz, TDD

	16.5.1.7-3
	SSB SCS 30 kHz, data SCS 30 kHz, BW 20 MHz, TDD

	16.5.1.7-4
	SSB SCS 15 kHz, data SCS 15 kHz, BW 10 MHz, HD-FDD

	Note:	The UE is only required to pass in one of the supported test configurations in FR1



Table 16.5.1.7.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E.1.2, Table E.4-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.5.1.7.4.1-1

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	
	



Table 16.5.1.7.4.1-3: General test parameters
	Parameter
	Unit
	Value

	
	
	Test 1

	Active PCell
	
	Cell 1

	RF Channel Number
	
	1

	Duplex mode
	Config 1
	
	FDD

	
	Config 2,3
	
	TDD

	
	Config 4
	
	HD-FDD

	BWchannel
	Config 1,2,4
	MHz
	10: NRB,c = 52

	
	Config 3
	
	20: NRB,c = 51

	DL initial BWP configuration
	Config 1,2,3,4
	
	DLBWP.0.1

	DL dedicated BWP configuration
	Config 1,2,3,4
	
	DLBWP.1.1

	UL initial BWP configuration
	Config 1,2,3,4
	
	ULBWP.0.1

	UL dedicated BWP configuration
	Config 1,2,3,4
	
	ULBWP.1.1

	TDD Configuration
	Config 1,4
	
	Not Applicable

	
	Config 2
	
	TDDConf.1.1

	
	Config 3
	
	TDDConf.2.1

	RMSI CORESET Reference 
	Config 1,4
	
	CR.1.1 FDD

	Channel
	Config 2
	
	CR.1.1 TDD

	
	Config 3
	
	CR.2.1 TDD

	Dedicated CORESET Reference 
	Config 1,4
	
	CCR.1.1 FDD

	Channel
	Config 2
	
	CCR.1.1 TDD

	
	Config 3
	
	CCR.2.1 TDD

	SSB Configuration
	Config 1,2,4
	
	SSB.1 FR1

	
	Config 3
	
	SSB.1 RedCap FR1

	SMTC Configuration
	Config 1,2,3,4
	
	SMTC.1

	PDSCH/PDCCH subcarrier 
	Config 1,2,4
	
	15 kHz

	spacing
	Config 3
	
	30 kHz 

	PRACH Configuration 
	Config 1,2,3,4
	
	PRACH.1 FR1

	SSB index assigned as RLM RS
	
	0

	OCNG parameters
	
	OP.1

	CP length	
	
	Normal

	Correlation Matrix and Antenna Configuration
	
	2x1 Low

	In sync transmission 
	DCI format
	
	1-0

	parameters
	Number of Control OFDM symbols
	
	2

	
	Aggregation level 
	CCE
	8

	
	Ratio of hypothetical PDCCH RE energy to average SSS RE energy
	dB
	0

	
	Ratio of hypothetical PDCCH DMRS energy to average SSS RE energy
	dB
	0

	
	DMRS precoder granularity
	
	REG bundle size

	
	REG bundle size
	
	6

	Out of sync transmission parameters
	DCI format
	
	1-0

	
	Number of Control OFDM symbols
	
	2

	
	Aggregation level 
	CCE
	16

	
	Ratio of hypothetical PDCCH RE energy to average SSS RE energy
	dB
	4

	
	Ratio of hypothetical PDCCH DMRS energy to average SSS RE energy
	dB
	4

	
	DMRS precoder granularity
	
	REG bundle size

	
	REG bundle size
	
	6

	DRX
	
	DRX.3

	Gap pattern ID 
	
	N.A.

	Layer 3 filtering
	
	Enabled

	T310 timer
	ms
	1000

	T311 timer
	ms
	1000

	N310
	
	1

	N311
	
	1

	CSI-RS configuration for 
	Config 1,4
	
	CSI-RS.1.1 FDD

	CSI reporting
	Config 2
	
	CSI-RS.1.1 TDD

	
	Config 3
	
	CSI-RS.2.1 TDD

	CSI-RS for tracking
	Config 1,4
	
	TRS.1.1 FDD

	
	Config 2
	
	TRS.1.1 TDD

	
	Config 3
	
	TRS.1.2 TDD

	T1
	s
	0.2

	T2
	s
	0.2

	T3
	s
	0.64

	T4
	s
	0.2

	T5
	s
	0.88

	D1
	s
	0.84

	Note 1:	All configurations are assigned to the UE prior to the start of time period T1.
Note 2:	UE-specific PDCCH is not transmitted after T1 starts.



16.5.1.7.4.2	Test Procedure
Same as the test procedure given in clause 6.5.1.4.4.2.
16.5.1.7.4.3	Message Contents
Same as the message contents given in clause 6.5.1.4.4.3.
16.5.1.7.5	Test Requirement
Same as the test requirements given in clause 6.5.1.4.5 with following exceptions:
-	Table 6.5.1.4.5-1 is replaced by Table 16.5.1.7.5-1.
Table 16.5.1.7.5-1: Cell specific test parameters (Cell 1)
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3
	T4
	T5

	EPRE ratio of PDCCH DMRS to SSS
	dB
	0

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	dB
	0

	EPRE ratio of PBCH to PBCH DMRS
	dB
	

	EPRE ratio of PSS to SSS
	dB
	

	EPRE ratio of PDSCH DMRS to SSS 
	dB
	

	EPRE ratio of PDSCH to PDSCH DMRS
	dB
	

	EPRE ratio of OCNG DMRS to SSS
	dB
	

	EPRE ratio of OCNG to OCNG DMRS
	dB
	

	SNR on RLM-RS
	Config 1,2,4
	dB
	1.8
	-6.2
	-15.8
	-5.3
	1.8

	
	Config 3
	
	1.8
	-6.2
	-15.8
	-5.3
	1.8

	

	Config 1,2,4
	dBm/15 kHz
	-98

	
	Config 3
	
	-98

	

	Config 1,2,4
	dBm/SCS
	-98

	
	Config 3
	
	-95

	Propagation condition
	
	TDL-C 300ns 100Hz

	Note 1:	OCNG shall be used such that the resources in Cell 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
Note 3:	SNR levels correspond to the signal to noise ratio over the SSS REs.
Note 4:	The SNR in time periods T1, T2, T3, T4 and T5 is denoted as SNR1, SNR2, SNR3, SNR4 and SNR5 respectively in Figure 6.5.1.4.1-1.



16.5.1.8	NR SA FR1 Radio Link Monitoring In-sync Test for FR1 PCell configured with SSB-based RLM RS in DRX mode for 2 Rx UE
16.5.1.8.1	Test purpose
To verify that the UE properly detects the out of sync and in sync for the purpose of monitoring downlink radio link quality of the PCell when DRX is used. This test will partly verify the FR1 radio link monitoring requirements in 38.133 [6] clause 8.1B.
16.5.1.8.2	Test applicability
This test applies to all types of NR RedCap UE with 2 RX from Release 17 onwards.
16.5.1.8.3	Minimum conformance requirement
The minimum conformance requirements are specified in clause 16.5.1.0.1 and 16.5.1.0.2.
The normative reference for this requirement is TS 38.133 [6] clause A.16.5.1.8.
16.5.1.8.4	Test description
Same as the test description given in clause 6.5.1.4.4. 
16.5.1.8.4.1	Initial conditions
Same as the initial conditions given in clause 6.5.1.4.4.1 with following exceptions:
-	Table 6.5.1.4.4.1-1 is replaced by Table 16.5.1.8.4.1-1.
-	Table 6.5.1.4.4.1-2 is replaced by Table 16.5.1.8.4.1-2.
-	Table 6.5.1.4.4.1-4 is replaced by Table 16.5.1.8.4.1-3.
Table 16.5.1.8.4.1-1: Supported test configurations
	Configuration
	Description

	16.5.1.8-1
	SSB SCS 15 kHz, data SCS 15 kHz, BW 10 MHz, FDD

	16.5.1.8-2
	SSB SCS 15 kHz, data SCS 15 kHz, BW 10 MHz, TDD

	16.5.1.8-3
	SSB SCS 30 kHz, data SCS 30 kHz, BW 20 MHz, TDD

	16.5.1.8-4
	SSB SCS 15 kHz, data SCS 15 kHz, BW 10 MHz, HD-FDD

	Note:	The UE is only required to pass in one of the supported test configurations in FR1



Table 16.5.1.8.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E.1.2, Table E.4-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.5.1.8.4.1-1

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.7.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	
	



Table 16.5.1.8.4.1-3: General test parameters
	Parameter
	Unit
	Value

	
	
	Test 1

	Active PCell
	
	Cell 1

	RF Channel Number
	
	1

	Duplex mode
	Config 1
	
	FDD

	
	Config 2,3
	
	TDD

	
	Config 4
	
	HD-FDD

	BWchannel
	Config 1,2,4
	MHz
	10: NRB,c = 52

	
	Config 3
	
	20: NRB,c = 51

	DL initial BWP configuration
	Config 1,2,3,4
	
	DLBWP.0.1

	DL dedicated BWP configuration
	Config 1,2,3,4
	
	DLBWP.1.1

	UL initial BWP configuration
	Config 1,2,3,4
	
	ULBWP.0.1

	UL dedicated BWP configuration
	Config 1,2,3,4
	
	ULBWP.1.1

	TDD Configuration
	Config 1,4
	
	Not Applicable

	
	Config 2
	
	TDDConf.1.1

	
	Config 3
	
	TDDConf.2.1

	RMSI CORESET Reference 
	Config 1,4
	
	CR.1.1 FDD

	Channel
	Config 2
	
	CR.1.1 TDD

	
	Config 3
	
	CR.2.1 TDD

	Dedicated CORESET Reference 
	Config 1,4
	
	CCR.1.1 FDD

	Channel
	Config 2
	
	CCR.1.1 TDD

	
	Config 3
	
	CCR.2.1 TDD

	SSB Configuration
	Config 1,2,4
	
	SSB.1 FR1

	
	Config 3
	
	SSB.1 RedCap FR1

	SMTC Configuration
	Config 1,2,3,4
	
	SMTC.1

	PDSCH/PDCCH subcarrier 
	Config 1,2,4
	
	15 kHz

	spacing
	Config 3
	
	30 kHz 

	PRACH Configuration 
	Config 1,2,3,4
	
	PRACH.1 FR1

	SSB index assigned as RLM RS
	
	0

	OCNG parameters
	
	OP.1

	CP length	
	
	Normal

	Correlation Matrix and Antenna Configuration
	
	2x2 Low

	In sync transmission 
	DCI format
	
	1-0

	parameters
	Number of Control OFDM symbols
	
	2

	
	Aggregation level 
	CCE
	4

	
	Ratio of hypothetical PDCCH RE energy to average SSS RE energy
	dB
	0

	
	Ratio of hypothetical PDCCH DMRS energy to average SSS RE energy
	dB
	0

	
	DMRS precoder granularity
	
	REG bundle size

	
	REG bundle size
	
	6

	Out of sync transmission parameters
	DCI format
	
	1-0

	
	Number of Control OFDM symbols
	
	2

	
	Aggregation level 
	CCE
	8

	
	Ratio of hypothetical PDCCH RE energy to average SSS RE energy
	dB
	4

	
	Ratio of hypothetical PDCCH DMRS energy to average SSS RE energy
	dB
	4

	
	DMRS precoder granularity
	
	REG bundle size

	
	REG bundle size
	
	6

	DRX
	
	DRX.3

	Gap pattern ID 
	
	N.A.

	Layer 3 filtering
	
	Enabled

	T310 timer
	ms
	2000

	T311 timer
	ms
	1000

	N310
	
	1

	N311
	
	1

	CSI-RS configuration for 
	Config 1,4
	
	CSI-RS.1.1 FDD

	CSI reporting
	Config 2
	
	CSI-RS.1.1 TDD

	
	Config 3
	
	CSI-RS.2.1 TDD

	CSI-RS for tracking
	Config 1,4
	
	TRS.1.1 FDD

	
	Config 2
	
	TRS.1.1 TDD

	
	Config 3
	
	TRS.1.2 TDD

	T1
	s
	0.2

	T2
	s
	0.2

	T3
	s
	0.64

	T4
	s
	0.2

	T5
	s
	0.88

	D1
	s
	0.84

	Note 1:	All configurations are assigned to the UE prior to the start of time period T1.
Note 2:	UE-specific PDCCH is not transmitted after T1 starts.



16.5.1.8.4.2	Test Procedure
Same as the test procedure given in clause 6.5.1.4.4.2.
16.5.1.8.4.3	Message Contents
Same as the message contents given in clause 6.5.1.4.4.3.
16.5.1.8.5	Test Requirement
Same as the test requirements given in clause 6.5.1.4.5 with following exceptions:
-	Table 6.5.1.4.5-1 is replaced by Table 16.5.1.8.5-1.
Table 16.5.1.8.5-1: Cell specific test parameters (Cell 1)
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3
	T4
	T5

	EPRE ratio of PDCCH DMRS to SSS
	dB
	0

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	dB
	0

	EPRE ratio of PBCH to PBCH DMRS
	dB
	

	EPRE ratio of PSS to SSS
	dB
	

	EPRE ratio of PDSCH DMRS to SSS 
	dB
	

	EPRE ratio of PDSCH to PDSCH DMRS
	dB
	

	EPRE ratio of OCNG DMRS to SSS
	dB
	

	EPRE ratio of OCNG to OCNG DMRS
	dB
	

	SNR on RLM-RS
	Config 1,2,4
	dB
	1.8Note 6
	-6.2 Note 6
	-15.8 Note 6
	-5.3 Note 6
	1.8 Note 6

	
	Config 3
	
	1.8Note 6
	-6.2 Note 6
	-15.8 Note 6
	-5.3 Note 6
	1.8 Note 6

	

	Config 1,2,4
	dBm/15 kHz
	-98

	
	Config 3
	
	-98

	

	Config 1,2,4
	dBm/SCS
	-98

	
	Config 3
	
	-95

	Propagation condition
	
	TDL-C 300ns 100Hz

	Note 1:	OCNG shall be used such that the resources in Cell 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
Note 3:	SNR levels correspond to the signal to noise ratio over the SSS REs.
Note 4:	The SNR in time periods T1, T2, T3, T4 and T5 is denoted as SNR1, SNR2, SNR3, SNR4 and SNR5 respectively in Figure 6.5.1.4.1-1.
Note 5:	The SNR values are specified for testing a UE which supports 2RX on at least one band.
Note 6:	Including the test tolerance given in Annex F.



16.5.1.9	NR SA FR1 Radio Link Monitoring Out-of-sync Test for FR1 PCell configured with CSI-RS-based RLM in non-DRX mode for 1 Rx UE
16.5.1.9.1	Test purpose
To verify that the UE properly detects the out of sync for the purpose of monitoring downlink CSI-RS based radio link quality of the PCell when no DRX is used for 1 Rx RedCap UE. This test will partly verify the FR1 PCell CSI-RS Out-of-sync radio link monitoring requirements in 38.133 [6] clause 8.1B.3.
16.5.1.9.2	Test applicability
This test applies to all types of NR RedCap UE with 1 Rx from Release 17 onwards supporting CSI-RS based RLM.
16.5.1.9.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.5.1.0.1 and 16.5.1.0.3.
The normative reference for this requirement is TS 38.133 [6] clause A.16.5.1.9.
16.5.1.9.4	Test description
Same as the test description given in clause 6.5.1.5.4.
16.5.1.9.4.1	Initial conditions
Same as the initial conditions given in clause 6.5.1.5.4.1 with following exceptions:
-	Table 6.5.1.5.4.1-1 is replaced by Table 16.5.1.9.4.1-1.
-	Table 6.5.1.5.4.1-2 is replaced by Table 16.5.1.9.4.1-2.
-	Table 6.5.1.5.4.1-3 is replaced by Table 16.5.1.9.4.1-3.
Table 16.5.1.9.4.1-1: Supported test configurations
	Configuration
	Description

	16.5.1.9-1
	15 kHz SSB SCS, 15 kHz data SCS, 10 MHz bandwidth, FDD duplex mode

	16.5.1.9-2
	15 kHz SSB SCS, 15 kHz data SCS, 10 MHz bandwidth, TDD duplex mode

	16.5.1.9-3
	30 kHz SSB SCS, 30 kHz data SCS, 20 MHz bandwidth, TDD duplex mode

	16.5.1.9-4
	15 kHz SSB SCS, 15 kHz data SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note:	The UE is only required to pass in one of the supported test configurations in FR1



Table 16.5.1.9.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.5.1.9.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	
	



Table 16.5.1.9.4.1-3: General test parameters
	Parameter
	Unit
	Value

	
	
	Test 1

	Active PCell 
	
	Cell 1

	RF Channel Number
	
	1

	Duplex mode
	Config 1
	
	FDD

	
	Config 2,3
	
	TDD

	
	Config 4
	
	HD-FDD

	TDD Configuration
	Config 1,4
	
	Not Applicable

	
	Config 2
	
	TDDConf.1.1

	
	Config 3
	
	TDDConf.2.1

	DL initial BWP configuration
	
	DLBWP.0.1

	DL dedicated BWP configuration
	
	DLBWP.1.1

	UL initial BWP configuration
	
	ULBWP.0.1

	UL dedicated BWP configuration
	
	ULBWP.1.1

	RMSI CORESET Reference Channel
	Config 1,4
	
	CR.1.1 FDD

	
	Config 2
	
	CR.1.1 TDD

	
	Config 3
	
	CR.2.1 TDD

	Dedicated CORESET Reference Channel
	Config 1,4
	
	CCR.1.3 FDD

	
	Config 2
	
	CCR.1.3 TDD

	
	Config 3
	
	CCR.2.2 TDD

	SSB Configuration
	Config 1,2,4
	
	SSB.1 FR1

	
	Config 3
	
	SSB.1 RedCap FR1

	SMTC Configuration
	
	SMTC.1

	PDSCH/PDCCH subcarrier spacing
	Config 1,2,4
	
	15 kHz

	
	Config 3
	
	30 kHz

	TRS configuration
	Config 1,4
	
	TRS.1.1 FDD

	
	Config 2
	
	TRS.1.1 TDD

	
	Config 3
	
	TRS.1.2 TDD

	CSI-RS for RLM
	Config 1,4
	
	Resource #4 in TRS.1.1 FDD

	
	Config 2
	
	Resource #4 in TRS.1.1 TDD

	
	Config 3
	
	Resource #4 in TRS.1.2 TDD

	TCI configuration for PDCCH/PDSCH
	
	TCI.State.2

	OCNG parameters
	
	OP.1

	CP length
	
	Normal

	Correlation Matrix and Antenna Configuration
	
	2x1 Low

	Out of sync transmission parameters
	DCI format
	
	1-0

	
	Number of Control OFDM symbols
	
	2

	
	Aggregation level 
	CCE
	16

	
	Ratio of hypothetical PDCCH RE energy to average CSI-RS RE energy
	dB
	4

	
	Ratio of hypothetical PDCCH DMRS energy to average CSI-RS RE energy
	dB
	4

	
	DMRS precoder granularity
	
	REG bundle size

	
	REG bundle size
	
	6

	DRX
	
	OFF

	Gap pattern ID 
	
	gp0

	Layer 3 filtering
	
	Enabled

	T310 timer
	ms
	0

	T311 timer
	ms
	1000

	N310
	
	1

	N311
	
	1

	CSI-RS configuration
	Config 1,4
	
	CSI-RS.1.1 FDD 

	
	Config 2
	
	CSI-RS.1.1 TDD

	
	Config 3
	
	CSI-RS.2.1 TDD

	T1
	s
	0.2

	T2
	s
	0.8

	T3
	s
	0.88

	D1
	s
	0.84

	Note 1:	UE-specific PDCCH is not transmitted after T1 starts.



16.5.1.9.4.2	Test procedure
Same as the test procedure given in clause 6.5.1.5.4.2.
16.5.1.9.4.3	Message contents
Same as the message contents given in clause 6.5.1.5.4.3.
16.5.1.9.5	Test requirement
Same as the test requirements given in clause 6.5.1.5.5 with following exceptions:
-	Table 6.5.1.5.5-1 is replaced by Table 16.5.1.9.5-1.
Table 16.5.1.9.5-1: Cell specific test parameters
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3

	EPRE ratio of PDCCH DMRS to SSS
	dB
	4

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	dB
	

	EPRE ratio of PBCH to PBCH DMRS
	dB
	

	EPRE ratio of PBCH to PBCH DMRS
	dB
	

	EPRE ratio of PDSCH DMRS to SSS
	dB
	

	EPRE ratio of PDSCH to PDSCH DMRS
	dB
	

	EPRE ratio of OCNG DMRS to SSS
	dB
	

	EPRE ratio of OCNG to OCNG DMRS
	dB
	

	SNR on RLM-RS
	dB
	1.8
	-6.2
	-15.8

	Noc
	dBm/15KHz
	-98

	Propagation condition
	
	TDL-C 300ns 100Hz

	Note 1:	OCNG shall be used such that the resources in Cell 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	The uplink resources for CSI reporting are assigned to the UE prior to the start of time period T1.
Note 3:	NZP CSI-RS resource set configuration for CSI reporting are assigned to the UE prior to the start of time period T1.
Note 4:	Measurement gap configuration is assigned to the UE prior to the start of time period T1.
Note 5:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
Note 6:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
Note 7:	SNR levels correspond to the signal to noise ratio over the SSS REs.
Note 8:	The SNR in time periods T1, T2 and T3 is denoted as SNR1, SNR2 and SNR3 respectively in figure 6.5.1.5.4-1.



	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3

	EPRE ratio of PDCCH DMRS to SSS
	dB
	4

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	

	EPRE ratio of PBCH DMRS to SSS
	dB
	0

	EPRE ratio of PBCH to PBCH DMRS
	dB
	

	EPRE ratio of PBCH to PBCH DMRS
	dB
	

	EPRE ratio of PDSCH DMRS to SSS
	dB
	

	EPRE ratio of PDSCH to PDSCH DMRS
	dB
	

	EPRE ratio of OCNG DMRS to SSS
	dB
	

	EPRE ratio of OCNG to OCNG DMRS
	dB
	

	SNR on RLM-RS
	dB
	1.8
	-6.2
	-15.8

	Noc
	dBm/15KHz
	-98

	Propagation condition
	
	TDL-C 300ns 100Hz

	Note 1:	OCNG shall be used such that the resources in Cell 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	The uplink resources for CSI reporting are assigned to the UE prior to the start of time period T1.
Note 3:	NZP CSI-RS resource set configuration for CSI reporting are assigned to the UE prior to the start of time period T1.
Note 4:	Measurement gap configuration is assigned to the UE prior to the start of time period T1.
Note 5:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
Note 6:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
Note 7:	SNR levels correspond to the signal to noise ratio over the SSS REs.
Note 8:	The SNR in time periods T1, T2 and T3 is denoted as SNR1, SNR2 and SNR3 respectively in figure 6.5.1.5.4-1.



16.5.1.10	NR SA FR1 Radio Link Monitoring Out-of-sync Test for FR1 PCell configured with CSI-RS-based RLM in non-DRX mode for 2 Rx UE
16.5.1.10.1	Test purpose
To verify that the UE properly detects the out of sync for the purpose of monitoring downlink CSI-RS based radio link quality of the PCell when no DRX is used for 2 Rx RedCap UE. This test will partly verify the FR1 PCell CSI-RS Out-of-sync radio link monitoring requirements in 38.133 [6] clause 8.1B.3.
16.5.1.10.2	Test applicability
This test applies to all types of NR RedCap UE with 2 Rx from Release 17 onwards supporting CSI-RS based RLM.
16.5.1.10.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.5.1.0.1 and 16.5.1.0.3.
The normative reference for this requirement is TS 38.133 [6] clause A.16.5.1.10.
16.5.1.10.4	Test description
Same as the test description given in clause 6.5.1.5.4.
16.5.1.10.4.1	Initial conditions
Same as the initial conditions given in clause 6.5.1.5.4.1 with following exceptions:
-	Table 6.5.1.5.4.1-1 is replaced by Table 16.5.1.10.4.1-1.
-	Table 6.5.1.5.4.1-2 is replaced by Table 16.5.1.10.4.1-2.
-	Table 6.5.1.5.4.1-3 is replaced by Table 16.5.1.10.4.1-3.
Table 16.5.1.10.4.1-1: Supported test configurations
	Configuration
	Description

	16.5.1.10-1
	15 kHz SSB SCS, 15 kHz data SCS, 10 MHz bandwidth, FDD duplex mode

	16.5.1.10-2
	15 kHz SSB SCS, 15 kHz data SCS, 10 MHz bandwidth, TDD duplex mode

	16.5.1.10-3
	30 kHz SSB SCS, 30 kHz data SCS, 20 MHz bandwidth, TDD duplex mode

	16.5.1.10-4
	15 kHz SSB SCS, 15 kHz data SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note:	The UE is only required to pass in one of the supported test configurations in FR1



Table 16.5.1.10.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.5.1.10.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2

	Connection Diagram
	TE Part
	A.3.1.8.2
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	
	



Table 16.5.1.10.4.1-3: General test parameters
	Parameter
	Unit
	Value

	
	
	Test 1

	Active PCell 
	
	Cell 1

	RF Channel Number
	
	1

	Duplex mode
	Config 1
	
	FDD

	
	Config 2,3
	
	TDD

	
	Config 4
	
	HD-FDD

	TDD Configuration
	Config 1,4
	
	Not Applicable

	
	Config 2
	
	TDDConf.1.1

	
	Config 3
	
	TDDConf.2.1

	DL initial BWP configuration
	
	DLBWP.0.1

	DL dedicated BWP configuration
	
	DLBWP.1.1

	UL initial BWP configuration
	
	ULBWP.0.1

	UL dedicated BWP configuration
	
	ULBWP.1.1

	RMSI CORESET Reference Channel
	Config 1,4
	
	CR.1.1 FDD

	
	Config 2
	
	CR.1.1 TDD

	
	Config 3
	
	CR.2.1 TDD

	Dedicated CORESET Reference Channel
	Config 1,4
	
	CCR.1.3 FDD

	
	Config 2
	
	CCR.1.3 TDD

	
	Config 3
	
	CCR.2.2 TDD

	SSB Configuration
	Config 1,2,4
	
	SSB.1 FR1

	
	Config 3
	
	SSB.1 RedCap FR1

	SMTC Configuration
	
	SMTC.1

	PDSCH/PDCCH subcarrier spacing
	Config 1,2,4
	
	15 kHz

	
	Config 3
	
	30 kHz

	TRS configuration
	Config 1,4
	
	TRS.1.1 FDD

	
	Config 2
	
	TRS.1.1 TDD

	
	Config 3
	
	TRS.1.2 TDD

	CSI-RS for RLM
	Config 1,4
	
	Resource #4 in TRS.1.1 FDD

	
	Config 2
	
	Resource #4 in TRS.1.1 TDD

	
	Config 3
	
	Resource #4 in TRS.1.2 TDD

	SSB index assigned as BFD-RS
	
	0

	TCI configuration for PDCCH/PDSCH
	
	TCI.State.2

	OCNG parameters
	
	OP.1

	CP length
	
	Normal

	Correlation Matrix and Antenna Configuration
	
	2x2 Low

	Out of sync transmission parameters
	DCI format
	
	1-0

	
	Number of Control OFDM symbols
	
	2

	
	Aggregation level 
	CCE
	8

	
	Ratio of hypothetical PDCCH RE energy to average CSI-RS RE energy
	dB
	4

	
	Ratio of hypothetical PDCCH DMRS energy to average CSI-RS RE energy
	dB
	4

	
	DMRS precoder granularity
	
	REG bundle size

	
	REG bundle size
	
	6

	DRX
	
	OFF

	Gap pattern ID 
	
	gp0

	Layer 3 filtering
	
	Enabled

	T310 timer
	ms
	0

	T311 timer
	ms
	1000

	N310
	
	1

	N311
	
	1

	CSI-RS configuration
	Config 1,4
	
	CSI-RS.1.1 FDD 

	
	Config 2
	
	CSI-RS.1.1 TDD

	
	Config 3
	
	CSI-RS.2.1 TDD

	T1
	s
	0.2

	T2
	s
	0.48

	T3
	s
	0.48

	D1
	s
	0.44

	Note 1:	UE-specific PDCCH is not transmitted after T1 starts.



16.5.1.10.4.2	Test procedure
Same as the test procedure given in clause 6.5.1.5.4.2.
16.5.1.10.4.3	Message contents
Same as the message contents given in clause 6.5.1.5.4.3.
16.5.1.10.5	Test requirement
Same as the test requirements given in clause 6.5.1.5.5 with following exceptions:
-	Table 6.5.1.5.5-1 is replaced by Table 16.5.1.10.5-1.
Table 16.5.1.10.5-1: Cell specific test parameters
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3

	EPRE ratio of PDCCH DMRS to SSS
	dB
	4

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	dB
	

	EPRE ratio of PBCH to PBCH DMRS
	dB
	

	EPRE ratio of PBCH to PBCH DMRS
	dB
	

	EPRE ratio of PDSCH DMRS to SSS
	dB
	

	EPRE ratio of PDSCH to PDSCH DMRS
	dB
	

	EPRE ratio of OCNG DMRS to SSS
	dB
	

	EPRE ratio of OCNG to OCNG DMRS
	dB
	

	SNR on RLM-RS
	dB
	1.8
	-6.2
	-15.8

	Noc
	dBm/15KHz
	-98

	Propagation condition
	
	TDL-C 300ns 100Hz

	Note 1:	OCNG shall be used such that the resources in Cell 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	The uplink resources for CSI reporting are assigned to the UE prior to the start of time period T1.
Note 3:	NZP CSI-RS resource set configuration for CSI reporting are assigned to the UE prior to the start of time period T1.
Note 4:	Measurement gap configuration is assigned to the UE prior to the start of time period T1.
Note 5:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
Note 6:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
Note 7:	SNR levels correspond to the signal to noise ratio over the SSS REs.
Note 8:	The SNR in time periods T1, T2 and T3 is denoted as SNR1, SNR2 and SNR3 respectively in figure 6.5.1.5.4-1.
Note 9:	The SNR values are specified for testing a UE which supports 2RX on at least one band.



	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3

	EPRE ratio of PDCCH DMRS to SSS
	dB
	4

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	

	EPRE ratio of PBCH DMRS to SSS
	dB
	0

	EPRE ratio of PBCH to PBCH DMRS
	dB
	

	EPRE ratio of PBCH to PBCH DMRS
	dB
	

	EPRE ratio of PDSCH DMRS to SSS
	dB
	

	EPRE ratio of PDSCH to PDSCH DMRS
	dB
	

	EPRE ratio of OCNG DMRS to SSS
	dB
	

	EPRE ratio of OCNG to OCNG DMRS
	dB
	

	SNR on RLM-RS
	dB
	1.8
	-6.2
	-15.8

	Noc
	dBm/15KHz
	-98

	Propagation condition
	
	TDL-C 300ns 100Hz

	Note 1:	OCNG shall be used such that the resources in Cell 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	The uplink resources for CSI reporting are assigned to the UE prior to the start of time period T1.
Note 3:	NZP CSI-RS resource set configuration for CSI reporting are assigned to the UE prior to the start of time period T1.
Note 4:	Measurement gap configuration is assigned to the UE prior to the start of time period T1.
Note 5:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
Note 6:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
Note 7:	SNR levels correspond to the signal to noise ratio over the SSS REs.
Note 8:	The SNR in time periods T1, T2 and T3 is denoted as SNR1, SNR2 and SNR3 respectively in figure 6.5.1.5.4-1.
Note 9:	The SNR values are specified for testing a UE which supports 2RX on at least one band.



16.5.1.11	NR SA FR1 Radio Link Monitoring In-sync Test for FR1 PCell configured with CSI-RS-based RLM in non-DRX mode for 1 Rx UE
16.5.1.11.1	Test purpose
To verify that the UE properly detects the in sync for the purpose of monitoring downlink CSI-RS based radio link quality of the PCell when no DRX is used. This test will partly verify the FR1 PCell CSI-RS In-sync radio link monitoring requirements in 38.133 [6] clause 8.1B.3.
16.5.1.11.2	Test applicability
This test applies to all types of NR RedCap UE with 1 Rx from Release 17 onwards supporting CSI-RS based RLM.
16.5.1.11.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.5.1.0.1 and 16.5.1.0.3.
The normative reference for this requirement is TS 38.133 [6] clause A.16.5.1.11.
16.5.1.11.4	Test description
Same as the test description given in clause 6.5.1.6.4.
16.5.1.11.4.1	Initial conditions
Same as the initial conditions given in clause 6.5.1.6.4.1 with following exceptions:
-	Table 6.5.1.6.4.1-1 is replaced by Table 16.5.1.11.4.1-1.
-	Table 6.5.1.6.4.1-2 is replaced by Table 16.5.1.11.4.1-2.
-	Table 6.5.1.6.4.1-3 is replaced by Table 16.5.1.11.4.1-3.
Table 16.5.1.11.4.1-1: Supported test configurations
	Configuration
	Description

	16.5.1.11-1
	15 kHz SSB SCS, 15 kHz data SCS, 10 MHz bandwidth, FDD duplex mode

	16.5.1.11-2
	15 kHz SSB SCS, 15 kHz data SCS, 10 MHz bandwidth, TDD duplex mode

	16.5.1.11-3
	30 kHz SSB SCS, 30 kHz data SCS, 20 MHz bandwidth, TDD duplex mode

	16.5.1.11-4
	15 kHz SSB SCS, 15 kHz data SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note:	The UE is only required to pass in one of the supported test configurations in FR1



Table 16.5.1.11.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.5.1.11.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	
	



Table 16.5.1.11.4.1-3: General test parameters
	Parameter
	Unit
	Value

	
	
	Test 1

	Active PCell 
	
	Cell 1

	RF Channel Number
	
	1

	Duplex mode
	Config 1
	
	FDD

	
	Config 2,3
	
	TDD

	
	Config 4
	
	HD-FDD

	TDD Configuration
	Config 1,4
	
	Not Applicable

	
	Config 2
	
	TDDConf.1.1

	
	Config 3
	
	TDDConf.2.1

	DL initial BWP configuration
	
	DLBWP.0.1

	DL dedicated BWP configuration
	
	DLBWP.1.1

	UL initial BWP configuration
	
	ULBWP.0.1

	UL dedicated BWP configuration
	
	ULBWP.1.1

	RMSI CORESET Reference Channel
	Config 1,4
	
	CR.1.1 FDD

	
	Config 2
	
	CR.1.1 TDD

	
	Config 3
	
	CR.2.1 TDD

	Dedicated CORESET Reference Channel
	Config 1,4
	
	CCR.1.1 FDD

	
	Config 2
	
	CCR.1.1 TDD

	
	Config 3
	
	CCR.2.1 TDD

	SSB Configuration
	Config 1,2,4
	
	SSB.1 FR1

	
	Config 3
	
	SSB.1 RedCap FR1

	SMTC Configuration
	
	SMTC.1

	PDSCH/PDCCH subcarrier spacing
	Config 1,2,4
	
	15 kHz

	
	Config 3
	
	30 kHz

	TRS configuration
	Config 1,4
	
	TRS.1.1 FDD

	
	Config 2
	
	TRS.1.1 TDD

	
	Config 3
	
	TRS.1.2 TDD

	CSI-RS for RLM
	Config 1,4
	
	Resource #4 in TRS.1.1 FDD

	
	Config 2
	
	Resource #4 in TRS.1.1 TDD

	
	Config 3
	
	Resource #4 in TRS.1.2 TDD

	TCI configuration for PDCCH/PDSCH
	
	TCI.State.2

	OCNG parameters
	
	OP.1

	CP length
	
	Normal

	Correlation Matrix and Antenna Configuration
	
	2x1 Low

	Out of sync transmission parameters
	DCI format
	
	1-0

	
	Number of Control OFDM symbols
	
	2

	
	Aggregation level 
	CCE
	16

	
	Ratio of hypothetical PDCCH RE energy to average CSI-RS RE energy
	dB
	4

	
	Ratio of hypothetical PDCCH DMRS energy to average CSI-RS RE energy
	dB
	4

	
	DMRS precoder granularity
	
	REG bundle size

	
	REG bundle size
	
	6

	In sync transmission parameters
	DCI format
	
	1-0

	
	Number of Control OFDM symbols
	
	2

	
	Aggregation level 
	CCE
	8

	
	Ratio of hypothetical PDCCH RE energy to average CSI-RS RE energy
	dB
	0

	
	Ratio of hypothetical PDCCH DMRS energy to average CSI-RS RE energy
	dB
	0

	
	DMRS precoder granularity
	
	REG bundle size

	
	REG bundle size
	
	6

	DRX
	
	OFF

	Gap pattern ID 
	
	N.A

	Layer 3 filtering
	
	Enabled

	T310 timer
	ms
	2000

	T311 timer
	ms
	1000

	N310
	
	1

	N311
	
	1

	CSI-RS configuration
	Config 1,4
	
	CSI-RS.1.1 FDD 

	
	Config 2
	
	CSI-RS.1.1 TDD

	
	Config 3
	
	CSI-RS.2.1 TDD

	T1
	s
	0.2

	T2
	s
	0.2

	T3
	s
	0.88

	T4
	s
	0.2

	T5
	s
	0.88

	T6
	s
	0.24

	Note 1:	UE-specific PDCCH is not transmitted after T1 starts.



16.5.1.11.4.2	Test procedure
Same as the test procedure given in clause 6.5.1.6.4.2.
16.5.1.11.4.3	Message contents
Same as the message contents given in clause 6.5.1.6.4.3.
16.5.1.11.5	Test requirement
Same as the test requirements given in clause 6.5.1.6.5 with following exceptions:
-	Table 6.5.1.6.5-1 is replaced by Table 16.5.1.11.5-1.
Table 16.5.1.11.5-1: Cell specific test parameters
	[bookmark: _Hlk157682997]Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3
	T4
	T5

	EPRE ratio of PDCCH DMRS to SSS
	dB
	0

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	

	EPRE ratio of PBCH DMRS to SSS
	dB
	

	EPRE ratio of PBCH to PBCH DMRS
	dB
	

	EPRE ratio of PSS to SSS
	dB
	

	EPRE ratio of PDSCH DMRS to SSS
	dB
	

	EPRE ratio of PDSCH to PDSCH DMRS
	dB
	

	EPRE ratio of OCNG DMRS to SSS
	dB
	

	EPRE ratio of OCNG to OCNG DMRS
	dB
	

	SNR on RLM-RS
	dB
	1.8
	-6.2
	-15.8
	-5.3
	1.8

	

	dBm/15kHz
	-98

	Propagation condition
	
	TDL-C 300ns 100Hz

	Note 1:	OCNG shall be used such that the resources in Cell 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	The uplink resources for CSI reporting are assigned to the UE prior to the start of time period T1.
Note 3:	NZP CSI-RS resource set configuration for CSI reporting are assigned to the UE prior to the start of time period T1.
Note 4:	Measurement gap configuration is assigned to the UE prior to the start of time period T1.
Note 5:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
Note 6:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
Note 7:	SNR levels correspond to the signal to noise ratio over the SSS REs.
Note 8:	The SNR in time periods T1, T2, T3, T4 and T5 is denoted as SNR1, SNR2, SNR3, SNR4 and SNR5 respectively in figure 6.5.1.6.4-1.



	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3
	T4
	T5

	EPRE ratio of PDCCH DMRS to SSS
	dB
	4

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	

	EPRE ratio of PBCH DMRS to SSS
	dB
	0

	EPRE ratio of PBCH to PBCH DMRS
	dB
	

	EPRE ratio of PSS to SSS
	dB
	

	EPRE ratio of PDSCH DMRS to SSS
	dB
	

	EPRE ratio of PDSCH to PDSCH DMRS
	dB
	

	EPRE ratio of OCNG DMRS to SSS
	dB
	

	EPRE ratio of OCNG to OCNG DMRS
	dB
	

	SNR on RLM-RS
	dB
	1.8
	-6.2
	-15.8
	-5.3
	1.8

	

	dBm/15kHz
	-98

	Propagation condition
	
	TDL-C 300ns 100Hz

	Note 1:	OCNG shall be used such that the resources in Cell 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	The uplink resources for CSI reporting are assigned to the UE prior to the start of time period T1.
Note 3:	NZP CSI-RS resource set configuration for CSI reporting are assigned to the UE prior to the start of time period T1.
Note 4:	Measurement gap configuration is assigned to the UE prior to the start of time period T1.
Note 5:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
Note 6:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
Note 7:	SNR levels correspond to the signal to noise ratio over the SSS REs.
Note 8:	The SNR in time periods T1, T2, T3, T4 and T5 is denoted as SNR1, SNR2, SNR3, SNR4 and SNR5 respectively in figure 6.5.1.6.4-1.



16.5.1.12	NR SA FR1 Radio Link Monitoring In-sync Test for FR1 PCell configured with CSI-RS-based RLM in non-DRX mode for 2 Rx UE
16.5.1.12.1	Test purpose
To verify that the UE properly detects the in sync for the purpose of monitoring downlink CSI-RS based radio link quality of the PCell when no DRX is used. This test will partly verify the FR1 PCell CSI-RS In-sync radio link monitoring requirements in 38.133 [6] clause 8.1B.3.
16.5.1.12.2	Test applicability
This test applies to all types of NR RedCap UE with 2 Rx from Release 17 onwards supporting CSI-RS based RLM.
16.5.1.12.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.5.1.0.1 and 16.5.1.0.3.
The normative reference for this requirement is TS 38.133 [6] clause A.16.5.1.12.
16.5.1.12.4	Test description
Same as the test description given in clause 6.5.1.6.4.
16.5.1.12.4.1	Initial conditions
Same as the initial conditions given in clause 6.5.1.6.4.1 with following exceptions:
-	Table 6.5.1.6.4.1-1 is replaced by Table 16.5.1.12.4.1-1.
-	Table 6.5.1.6.4.1-2 is replaced by Table 16.5.1.12.4.1-2.
-	Table 6.5.1.6.4.1-3 is replaced by Table 16.5.1.12.4.1-3.
Table 16.5.1.12.4.1-1: Supported test configurations
	Configuration
	Description

	16.5.1.12-1
	15 kHz SSB SCS, 15 kHz data SCS, 10 MHz bandwidth, FDD duplex mode

	16.5.1.12-2
	15 kHz SSB SCS, 15 kHz data SCS, 10 MHz bandwidth, TDD duplex mode

	16.5.1.12-3
	30 kHz SSB SCS, 30 kHz data SCS, 20 MHz bandwidth, TDD duplex mode

	16.5.1.12-4
	15 kHz SSB SCS, 15 kHz data SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note:	The UE is only required to pass in one of the supported test configurations in FR1



Table 16.5.1.12.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.5.1.12.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2

	Connection Diagram
	TE Part
	A.3.1.8.2
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	
	



Table 16.5.1.12.4.1-3: General test parameters
	Parameter
	Unit
	Value

	
	
	Test 1

	Active PCell 
	
	Cell 1

	RF Channel Number
	
	1

	Duplex mode
	Config 1
	
	FDD

	
	Config 2,3
	
	TDD

	
	Config 4
	
	HD-FDD

	TDD Configuration
	Config 1,4
	
	Not Applicable

	
	Config 2
	
	TDDConf.1.1

	
	Config 3
	
	TDDConf.2.1

	DL initial BWP configuration
	
	DLBWP.0.1

	DL dedicated BWP configuration
	
	DLBWP.1.1

	UL initial BWP configuration
	
	ULBWP.0.1

	UL dedicated BWP configuration
	
	ULBWP.1.1

	RMSI CORESET Reference Channel
	Config 1,4
	
	CR.1.1 FDD

	
	Config 2
	
	CR.1.1 TDD

	
	Config 3
	
	CR.2.1 TDD

	Dedicated CORESET Reference Channel
	Config 1,4
	
	CCR.1.1 FDD

	
	Config 2
	
	CCR.1.1 TDD

	
	Config 3
	
	CCR.2.1 TDD

	SSB Configuration
	Config 1,2,4
	
	SSB.1 FR1

	
	Config 3
	
	SSB.1 RedCap FR1

	SMTC Configuration
	
	SMTC.1

	PDSCH/PDCCH subcarrier spacing
	Config 1,2,4
	
	15 kHz

	
	Config 3
	
	30 kHz

	TRS configuration
	Config 1,4
	
	TRS.1.1 FDD

	
	Config 2
	
	TRS.1.1 TDD

	
	Config 3
	
	TRS.1.2 TDD

	CSI-RS for RLM
	Config 1,4
	
	Resource #4 in TRS.1.1 FDD

	
	Config 2
	
	Resource #4 in TRS.1.1 TDD

	
	Config 3
	
	Resource #4 in TRS.1.2 TDD

	SSB index assigned as BFD-RS
	
	0

	TCI configuration for PDCCH/PDSCH
	
	TCI.State.2

	OCNG parameters
	
	OP.1

	CP length
	
	Normal

	Correlation Matrix and Antenna Configuration
	
	2x2 Low

	Out of sync transmission parameters
	DCI format
	
	1-0

	
	Number of Control OFDM symbols
	
	2

	
	Aggregation level 
	CCE
	8

	
	Ratio of hypothetical PDCCH RE energy to average CSI-RS RE energy
	dB
	4

	
	Ratio of hypothetical PDCCH DMRS energy to average CSI-RS RE energy
	dB
	4

	
	DMRS precoder granularity
	
	REG bundle size

	
	REG bundle size
	
	6

	In sync transmission parameters
	DCI format
	
	1-0

	
	Number of Control OFDM symbols
	
	2

	
	Aggregation level 
	CCE
	4

	
	Ratio of hypothetical PDCCH RE energy to average CSI-RS RE energy
	dB
	0

	
	Ratio of hypothetical PDCCH DMRS energy to average CSI-RS RE energy
	dB
	0

	
	DMRS precoder granularity
	
	REG bundle size

	
	REG bundle size
	
	6

	DRX
	
	OFF

	Gap pattern ID 
	
	N.A

	Layer 3 filtering
	
	Enabled

	T310 timer
	ms
	1000

	T311 timer
	ms
	1000

	N310
	
	1

	N311
	
	1

	CSI-RS configuration
	Config 1,4
	
	CSI-RS.1.1 FDD 

	
	Config 2
	
	CSI-RS.1.1 TDD

	
	Config 3
	
	CSI-RS.2.1 TDD

	T1
	s
	0.2

	T2
	s
	0.2

	T3
	s
	0.44

	T4
	s
	0.2

	T5
	s
	0.88

	T6
	s
	0.84

	Note 1:	UE-specific PDCCH is not transmitted after T1 starts.



16.5.1.12.4.2	Test procedure
Same as the test procedure given in clause 6.5.1.6.4.2.
16.5.1.12.4.3	Message contents
Same as the message contents given in clause 6.5.1.6.4.3.
16.5.1.12.5	Test requirement
Same as the test requirements given in clause 6.5.1.6.5 with following exceptions:
-	Table 6.5.1.6.5-1 is replaced by Table 16.5.1.12.5-1.
Table 16.5.1.12.5-1: Cell specific test parameters
	[bookmark: _Hlk157683034]Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3
	T4
	T5

	EPRE ratio of PDCCH DMRS to SSS
	dB
	0

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	

	EPRE ratio of PBCH DMRS to SSS
	dB
	

	EPRE ratio of PBCH to PBCH DMRS
	dB
	

	EPRE ratio of PSS to SSS
	dB
	

	EPRE ratio of PDSCH DMRS to SSS
	dB
	

	EPRE ratio of PDSCH to PDSCH DMRS
	dB
	

	EPRE ratio of OCNG DMRS to SSS
	dB
	

	EPRE ratio of OCNG to OCNG DMRS
	dB
	

	SNR on RLM-RS
	dB
	1.8
	-6.2
	-15.8
	-5.3
	1.8

	

	dBm/15kHz
	-98

	Propagation condition
	
	TDL-C 300ns 100Hz

	Note 1:	OCNG shall be used such that the resources in Cell 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	The uplink resources for CSI reporting are assigned to the UE prior to the start of time period T1.
Note 3:	NZP CSI-RS resource set configuration for CSI reporting are assigned to the UE prior to the start of time period T1.
Note 4:	Measurement gap configuration is assigned to the UE prior to the start of time period T1.
Note 5:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
Note 6:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
Note 7:	SNR levels correspond to the signal to noise ratio over the SSS REs.
Note 8:	The SNR in time periods T1, T2, T3, T4 and T5 is denoted as SNR1, SNR2, SNR3, SNR4 and SNR5 respectively in figure 6.5.1.6.4-1.
Note 9:	The SNR values are specified for testing a UE which supports 2RX on at least one band.



	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3
	T4
	T5

	EPRE ratio of PDCCH DMRS to SSS
	dB
	4

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	

	EPRE ratio of PBCH DMRS to SSS
	dB
	0

	EPRE ratio of PBCH to PBCH DMRS
	dB
	

	EPRE ratio of PSS to SSS
	dB
	

	EPRE ratio of PDSCH DMRS to SSS
	dB
	

	EPRE ratio of PDSCH to PDSCH DMRS
	dB
	

	EPRE ratio of OCNG DMRS to SSS
	dB
	

	EPRE ratio of OCNG to OCNG DMRS
	dB
	

	SNR on RLM-RS
	dB
	1.8
	-6.2
	-15.8
	-5.3
	1.8

	

	dBm/15kHz
	-98

	Propagation condition
	
	TDL-C 300ns 100Hz

	Note 1:	OCNG shall be used such that the resources in Cell 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	The uplink resources for CSI reporting are assigned to the UE prior to the start of time period T1.
Note 3:	NZP CSI-RS resource set configuration for CSI reporting are assigned to the UE prior to the start of time period T1.
Note 4:	Measurement gap configuration is assigned to the UE prior to the start of time period T1.
Note 5:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
Note 6:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
Note 7:	SNR levels correspond to the signal to noise ratio over the SSS REs.
Note 8:	The SNR in time periods T1, T2, T3, T4 and T5 is denoted as SNR1, SNR2, SNR3, SNR4 and SNR5 respectively in figure 6.5.1.6.4-1.
Note 9:	The SNR values are specified for testing a UE which supports 2RX on at least one band.



16.5.1.13	NR SA FR1 Radio Link Monitoring Out-of-sync Test for FR1 PCell configured with CSI-RS-based RLM in non-DRX mode for 1 Rx UE
16.5.1.13.1	Test purpose
To verify that the UE properly detects the out of sync for the purpose of monitoring downlink CSI-RS based radio link quality of the PCell when DRX is used for 1 Rx RedCap UE. This test will partly verify the FR1 PCell CSI-RS Out-of-sync radio link monitoring requirements in 38.133 [6] clause 8.1B.3.
16.5.1.13.2	Test applicability
This test applies to all types of NR RedCap UE with 1 Rx from Release 17 onwards supporting CSI-RS based RLM and long DRX cycle.
16.5.1.13.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.5.1.0.1 and 16.5.1.0.3.
The normative reference for this requirement is TS 38.133 [6] clause A.16.5.1.13.
16.5.1.13.4	Test description
Same as the test description given in clause 6.5.1.7.4.
16.5.1.13.4.1	Initial conditions
Same as the initial conditions given in clause 6.5.1.7.4.1 with following exceptions:
-	Table 6.5.1.7.4.1-1 is replaced by Table 16.5.1.13.4.1-1.
-	Table 6.5.1.7.4.1-2 is replaced by Table 16.5.1.13.4.1-2.
-	Table 6.5.1.7.4.1-3 is replaced by Table 16.5.1.13.4.1-3.
Table 16.5.1.13.4.1-1: Supported test configurations
	Configuration
	Description

	16.5.1.13-1
	15 kHz SSB SCS, 15 kHz data SCS, 10 MHz bandwidth, FDD duplex mode

	16.5.1.13-2
	15 kHz SSB SCS, 15 kHz data SCS, 10 MHz bandwidth, TDD duplex mode

	16.5.1.13-3
	30 kHz SSB SCS, 30 kHz data SCS, 20 MHz bandwidth, TDD duplex mode

	16.5.1.13-4
	15 kHz SSB SCS, 15 kHz data SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note:	The UE is only required to pass in one of the supported test configurations in FR1



Table 16.5.1.13.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.5.1.13.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	
	



Table 16.5.1.13.4.1-3: General test parameters
	Parameter
	Unit
	Value

	
	
	Test 1

	Active PCell 
	
	Cell 1

	RF Channel Number
	
	1

	Duplex mode
	Config 1
	
	FDD

	
	Config 2,3
	
	TDD

	
	Config 4
	
	HD-FDD

	TDD Configuration
	Config 1,4
	
	Not Applicable

	
	Config 2
	
	TDDConf.1.1

	
	Config 3
	
	TDDConf.2.1

	DL initial BWP configuration
	
	DLBWP.0.1

	DL dedicated BWP configuration
	
	DLBWP.1.1

	UL initial BWP configuration
	
	ULBWP.0.1

	UL dedicated BWP configuration
	
	ULBWP.1.1

	RMSI CORESET Reference Channel
	Config 1,4
	
	CR.1.1 FDD

	
	Config 2
	
	CR.1.1 TDD

	
	Config 3
	
	CR.2.1 TDD

	Dedicated CORESET Reference Channel
	Config 1,4
	
	CCR.1.3 FDD

	
	Config 2
	
	CCR.1.3 TDD

	
	Config 3
	
	CCR.2.2 TDD

	SSB Configuration
	Config 1,2,4
	
	SSB.1 FR1

	
	Config 3
	
	SSB.1 RedCap FR1

	SMTC Configuration
	
	SMTC.1

	PDSCH/PDCCH subcarrier spacing
	Config 1,2,4
	
	15 kHz

	
	Config 3
	
	30 kHz

	TRS configuration
	Config 1,4
	
	TRS.1.1 FDD

	
	Config 2
	
	TRS.1.1 TDD

	
	Config 3
	
	TRS.1.2 TDD

	CSI-RS for RLM
	Config 1,4
	
	Resource #4 in TRS.1.1 FDD

	
	Config 2
	
	Resource #4 in TRS.1.1 TDD

	
	Config 3
	
	Resource #4 in TRS.1.2 TDD

	TCI configuration for PDCCH/PDSCH
	
	TCI.State.2

	OCNG parameters
	
	OP.1

	CP length
	
	Normal

	Correlation Matrix and Antenna Configuration
	
	2x1 Low

	Out of sync transmission parameters
	DCI format
	
	1-0

	
	Number of Control OFDM symbols
	
	2

	
	Aggregation level 
	CCE
	16

	
	Ratio of hypothetical PDCCH RE energy to average CSI-RS RE energy
	dB
	4

	
	Ratio of hypothetical PDCCH DMRS energy to average CSI-RS RE energy
	dB
	4

	
	DMRS precoder granularity
	
	REG bundle size

	
	REG bundle size
	
	6

	DRX
	
	DRX.3

	Gap pattern ID 
	
	N.A

	Layer 3 filtering
	
	Enabled

	T310 timer
	ms
	0

	T311 timer
	ms
	1000

	N310
	
	1

	N311
	
	1

	CSI-RS configuration
	Config 1,4
	
	CSI-RS.1.1 FDD 

	
	Config 2
	
	CSI-RS.1.1 TDD

	
	Config 3
	
	CSI-RS.2.1 TDD

	T1
	s
	0.2

	T2
	s
	2.24

	T3
	s
	2.28

	D1
	s
	2.24

	Note 1:	UE-specific PDCCH is not transmitted after T1 starts.



16.5.1.13.4.2	Test procedure
Same as the test procedure given in clause 6.5.1.7.4.2.
16.5.1.13.4.3	Message contents
Same as the message contents given in clause 6.5.1.7.4.3.
16.5.1.13.5	Test requirement
Same as the test requirements given in clause 6.5.1.7.5 with following exceptions:
-	Table 6.5.1.7.5-1 is replaced by Table 16.5.1.13.5-1.
Table 16.5.1.13.5-1: Cell specific test parameters
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3

	EPRE ratio of PDCCH DMRS to SSS
	dB
	4

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	dB
	

	EPRE ratio of PBCH to PBCH DMRS
	dB
	

	EPRE ratio of PBCH to PBCH DMRS
	dB
	

	EPRE ratio of PDSCH DMRS to SSS
	dB
	

	EPRE ratio of PDSCH to PDSCH DMRS
	dB
	

	EPRE ratio of OCNG DMRS to SSS
	dB
	

	EPRE ratio of OCNG to OCNG DMRS
	dB
	

	SNR on RLM-RS
	dB
	1.8
	-6.2
	-15.8

	Noc
	dBm/15KHz
	-98

	Propagation condition
	
	TDL-C 300ns 100Hz

	Note 1:	OCNG shall be used such that the resources in Cell 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	The uplink resources for CSI reporting are assigned to the UE prior to the start of time period T1.
Note 3:	NZP CSI-RS resource set configuration for CSI reporting are assigned to the UE prior to the start of time period T1.
Note 4:	Measurement gap configuration is assigned to the UE prior to the start of time period T1.
Note 5:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
Note 6:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
Note 7:	SNR levels correspond to the signal to noise ratio over the SSS REs.
Note 8:	The SNR in time periods T1, T2 and T3 is denoted as SNR1, SNR2 and SNR3 respectively in figure 6.5.1.7.4-1.



	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3

	EPRE ratio of PDCCH DMRS to SSS
	dB
	4

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	

	EPRE ratio of PBCH DMRS to SSS
	dB
	0

	EPRE ratio of PBCH to PBCH DMRS
	dB
	

	EPRE ratio of PBCH to PBCH DMRS
	dB
	

	EPRE ratio of PDSCH DMRS to SSS
	dB
	

	EPRE ratio of PDSCH to PDSCH DMRS
	dB
	

	EPRE ratio of OCNG DMRS to SSS
	dB
	

	EPRE ratio of OCNG to OCNG DMRS
	dB
	

	SNR on RLM-RS
	dB
	1.8
	-6.2
	-15.8

	Noc
	dBm/15KHz
	-98

	Propagation condition
	
	TDL-C 300ns 100Hz

	Note 1:	OCNG shall be used such that the resources in Cell 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	The uplink resources for CSI reporting are assigned to the UE prior to the start of time period T1.
Note 3:	NZP CSI-RS resource set configuration for CSI reporting are assigned to the UE prior to the start of time period T1.
Note 4:	Measurement gap configuration is assigned to the UE prior to the start of time period T1.
Note 5:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
Note 6:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
Note 7:	SNR levels correspond to the signal to noise ratio over the SSS REs.
Note 8:	The SNR in time periods T1, T2 and T3 is denoted as SNR1, SNR2 and SNR3 respectively in figure 6.5.1.7.4-1.



16.5.1.14	NR SA FR1 Radio Link Monitoring Out-of-sync Test for FR1 PCell configured with CSI-RS-based RLM in DRX mode for 2 Rx UE
16.5.1.14.1	Test purpose
To verify that the UE properly detects the out of sync for the purpose of monitoring downlink CSI-RS based radio link quality of the PCell when DRX is used for 2 Rx RedCap UE. This test will partly verify the FR1 PCell CSI-RS Out-of-sync radio link monitoring requirements in 38.133 [6] clause 8.1B.3.
16.5.1.14.2	Test applicability
This test applies to all types of NR RedCap UE with 2 Rx from Release 17 onwards supporting CSI-RS based RLM and long DRX cycle.
16.5.1.14.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.5.1.0.1 and 16.5.1.0.3.
The normative reference for this requirement is TS 38.133 [6] clause A.16.5.1.14.
16.5.1.14.4	Test description
Same as the test description given in clause 6.5.1.7.4.
16.5.1.14.4.1	Initial conditions
Same as the initial conditions given in clause 6.5.1.7.4.1 with following exceptions:
-	Table 6.5.1.7.4.1-1 is replaced by Table 16.5.1.14.4.1-1.
-	Table 6.5.1.7.4.1-2 is replaced by Table 16.5.1.14.4.1-2.
-	Table 6.5.1.7.4.1-3 is replaced by Table 16.5.1.14.4.1-3.
Table 16.5.1.14.4.1-1: Supported test configurations
	Configuration
	Description

	16.5.1.14-1
	15 kHz SSB SCS, 15 kHz data SCS, 10 MHz bandwidth, FDD duplex mode

	16.5.1.14-2
	15 kHz SSB SCS, 15 kHz data SCS, 10 MHz bandwidth, TDD duplex mode

	16.5.1.14-3
	30 kHz SSB SCS, 30 kHz data SCS, 20 MHz bandwidth, TDD duplex mode

	16.5.1.14-4
	15 kHz SSB SCS, 15 kHz data SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note:	The UE is only required to pass in one of the supported test configurations in FR1



Table 16.5.1.14.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.5.1.14.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2

	Connection Diagram
	TE Part
	A.3.1.8.2
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	
	



Table 16.5.1.14.4.1-3: General test parameters
	Parameter
	Unit
	Value

	
	
	Test 1

	Active PCell 
	
	Cell 1

	RF Channel Number
	
	1

	Duplex mode
	Config 1
	
	FDD

	
	Config 2,3
	
	TDD

	
	Config 4
	
	HD-FDD

	TDD Configuration
	Config 1,4
	
	Not Applicable

	
	Config 2
	
	TDDConf.1.1

	
	Config 3
	
	TDDConf.2.1

	DL initial BWP configuration
	
	DLBWP.0.1

	DL dedicated BWP configuration
	
	DLBWP.1.1

	UL initial BWP configuration
	
	ULBWP.0.1

	UL dedicated BWP configuration
	
	ULBWP.1.1

	RMSI CORESET Reference Channel
	Config 1,4
	
	CR.1.1 FDD

	
	Config 2
	
	CR.1.1 TDD

	
	Config 3
	
	CR.2.1 TDD

	Dedicated CORESET Reference Channel
	Config 1,4
	
	CCR.1.3 FDD

	
	Config 2
	
	CCR.1.3 TDD

	
	Config 3
	
	CCR.2.2 TDD

	SSB Configuration
	Config 1,2,4
	
	SSB.1 FR1

	
	Config 3
	
	SSB.1 RedCap FR1

	SMTC Configuration
	
	SMTC.1

	PDSCH/PDCCH subcarrier spacing
	Config 1,2,4
	
	15 kHz

	
	Config 3
	
	30 kHz

	TRS configuration
	Config 1,4
	
	TRS.1.1 FDD

	
	Config 2
	
	TRS.1.1 TDD

	
	Config 3
	
	TRS.1.2 TDD

	CSI-RS for RLM
	Config 1,4
	
	Resource #4 in TRS.1.1 FDD

	
	Config 2
	
	Resource #4 in TRS.1.1 TDD

	
	Config 3
	
	Resource #4 in TRS.1.2 TDD

	SSB index assigned as BFD-RS
	
	0

	TCI configuration for PDCCH/PDSCH
	
	TCI.State.2

	OCNG parameters
	
	OP.1

	CP length
	
	Normal

	Correlation Matrix and Antenna Configuration
	
	2x2 Low

	Out of sync transmission parameters
	DCI format
	
	1-0

	
	Number of Control OFDM symbols
	
	2

	
	Aggregation level 
	CCE
	8

	
	Ratio of hypothetical PDCCH RE energy to average CSI-RS RE energy
	dB
	4

	
	Ratio of hypothetical PDCCH DMRS energy to average CSI-RS RE energy
	dB
	4

	
	DMRS precoder granularity
	
	REG bundle size

	
	REG bundle size
	
	6

	DRX
	
	DRX.3

	Gap pattern ID 
	
	N.A.

	Layer 3 filtering
	
	Enabled

	T310 timer
	ms
	0

	T311 timer
	ms
	1000

	N310
	
	1

	N311
	
	1

	CSI-RS configuration
	Config 1,4
	
	CSI-RS.1.1 FDD 

	
	Config 2
	
	CSI-RS.1.1 TDD

	
	Config 3
	
	CSI-RS.2.1 TDD

	T1
	s
	0.2

	T2
	s
	1.28

	T3
	s
	1.28

	D1
	s
	1.24

	Note 1:	UE-specific PDCCH is not transmitted after T1 starts.



16.5.1.14.4.2	Test procedure
Same as the test procedure given in clause 6.5.1.7.4.2.
16.5.1.14.4.3	Message contents
Same as the message contents given in clause 6.5.1.7.4.3.
16.5.1.14.5	Test requirement
Same as the test requirements given in clause 6.5.1.7.5 with following exceptions:
-	Table 6.5.1.7.5-1 is replaced by Table 16.5.1.14.5-1.
Table 16.5.1.14.5-1: Cell specific test parameters
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3

	EPRE ratio of PDCCH DMRS to SSS
	dB
	4

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	

	EPRE ratio of PBCH DMRS to SSS
	dB
	0

	EPRE ratio of PBCH to PBCH DMRS
	dB
	

	EPRE ratio of PBCH to PBCH DMRS
	dB
	

	EPRE ratio of PDSCH DMRS to SSS
	dB
	

	EPRE ratio of PDSCH to PDSCH DMRS
	dB
	

	EPRE ratio of OCNG DMRS to SSS
	dB
	

	EPRE ratio of OCNG to OCNG DMRS
	dB
	

	SNR on RLM-RS
Config 1,2,3,4
	dB
	1.8
	-6.2
	-15.8

	Noc
	dBm/15KHz
	-98

	Propagation condition
	
	TDL-C 300ns 100Hz

	Note 1:	OCNG shall be used such that the resources in Cell 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	The uplink resources for CSI reporting are assigned to the UE prior to the start of time period T1.
Note 3:	NZP CSI-RS resource set configuration for CSI reporting are assigned to the UE prior to the start of time period T1.
Note 4:	Measurement gap configuration is assigned to the UE prior to the start of time period T1.
Note 5:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
Note 6:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
Note 7:	SNR levels correspond to the signal to noise ratio over the SSS REs.
Note 8:	The SNR in time periods T1, T2 and T3 is denoted as SNR1, SNR2 and SNR3 respectively in figure 6.5.1.7.4-1.
Note 9:	The SNR values are specified for testing a UE which supports 2RX on at least one band.



16.5.1.15	NR SA FR1 Radio Link Monitoring In-sync Test for FR1 PCell configured with CSI-RS-based RLM in DRX mode for 1 Rx UE
16.5.1.15.1	Test purpose
To verify that the UE properly detects the in sync for the purpose of monitoring downlink CSI-RS based radio link quality of the PCell when DRX is used. This test will partly verify the FR1 PCell CSI-RS In-sync radio link monitoring requirements in 38.133 [6] clause 8.1B.3.
16.5.1.15.2	Test applicability
This test applies to all types of NR RedCap UE with 1 Rx from Release 17 onwards supporting CSI-RS based RLM and long DRX cycle.
16.5.1.15.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.5.1.0.1 and 16.5.1.0.3.
The normative reference for this requirement is TS 38.133 [6] clause A.16.5.1.15.
16.5.1.15.4	Test description
Same as the test description given in clause 6.5.1.8.4.
16.5.1.15.4.1	Initial conditions
Same as the initial conditions given in clause 6.5.1.8.4.1 with following exceptions:
-	Table 6.5.1.8.4.1-1 is replaced by Table 16.5.1.15.4.1-1.
-	Table 6.5.1.8.4.1-2 is replaced by Table 16.5.1.15.4.1-2.
-	Table 6.5.1.8.4.1-3 is replaced by Table 16.5.1.15.4.1-3.
Table 16.5.1.15.4.1-1: Supported test configurations
	Configuration
	Description

	16.5.1.15-1
	15 kHz SSB SCS, 15 kHz data SCS, 10 MHz bandwidth, FDD duplex mode

	16.5.1.15-2
	15 kHz SSB SCS, 15 kHz data SCS, 10 MHz bandwidth, TDD duplex mode

	16.5.1.15-3
	30 kHz SSB SCS, 30 kHz data SCS, 20 MHz bandwidth, TDD duplex mode

	16.5.1.15-4
	15 kHz SSB SCS, 15 kHz data SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note:	The UE is only required to pass in one of the supported test configurations in FR1



Table 16.5.1.15.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.5.1.15.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	
	



Table 16.5.1.15.4.1-3: General test parameters
	Parameter
	Unit
	Value

	
	
	Test 1

	Active PCell 
	
	Cell 1

	RF Channel Number
	
	1

	Duplex mode
	Config 1
	
	FDD

	
	Config 2,3
	
	TDD

	
	Config 4
	
	HD-FDD

	TDD Configuration
	Config 1,4
	
	Not Applicable

	
	Config 2
	
	TDDConf.1.1

	
	Config 3
	
	TDDConf.2.1

	DL initial BWP configuration
	
	DLBWP.0.1

	DL dedicated BWP configuration
	
	DLBWP.1.1

	UL initial BWP configuration
	
	ULBWP.0.1

	UL dedicated BWP configuration
	
	ULBWP.1.1

	RMSI CORESET Reference Channel
	Config 1,4
	
	CR.1.1 FDD

	
	Config 2
	
	CR.1.1 TDD

	
	Config 3
	
	CR.2.1 TDD

	Dedicated CORESET Reference Channel
	Config 1,4
	
	CCR.1.1 FDD

	
	Config 2
	
	CCR.1.1 TDD

	
	Config 3
	
	CCR.2.1 TDD

	SSB Configuration
	Config 1,2,4
	
	SSB.1 FR1

	
	Config 3
	
	SSB.1 RedCap FR1

	SMTC Configuration
	
	SMTC.1

	PDSCH/PDCCH subcarrier spacing
	Config 1,2,4
	
	15 kHz

	
	Config 3
	
	30 kHz

	TRS configuration
	Config 1,4
	
	TRS.1.1 FDD

	
	Config 2
	
	TRS.1.1 TDD

	
	Config 3
	
	TRS.1.2 TDD

	CSI-RS for RLM
	Config 1,4
	
	Resource #4 in TRS.1.1 FDD

	
	Config 2
	
	Resource #4 in TRS.1.1 TDD

	
	Config 3
	
	Resource #4 in TRS.1.2 TDD

	TCI configuration for PDCCH/PDSCH
	
	TCI.State.2

	OCNG parameters
	
	OP.1

	CP length
	
	Normal

	Correlation Matrix and Antenna Configuration
	
	2x1 Low

	Out of sync transmission parameters
	DCI format
	
	1-0

	
	Number of Control OFDM symbols
	
	2

	
	Aggregation level 
	CCE
	16

	
	Ratio of hypothetical PDCCH RE energy to average CSI-RS RE energy
	dB
	4

	
	Ratio of hypothetical PDCCH DMRS energy to average CSI-RS RE energy
	dB
	4

	
	DMRS precoder granularity
	
	REG bundle size

	
	REG bundle size
	
	6

	In sync transmission parameters
	DCI format
	
	1-0

	
	Number of Control OFDM symbols
	
	2

	
	Aggregation level 
	CCE
	8

	
	Ratio of hypothetical PDCCH RE energy to average CSI-RS RE energy
	dB
	0

	
	Ratio of hypothetical PDCCH DMRS energy to average CSI-RS RE energy
	dB
	0

	
	DMRS precoder granularity
	
	REG bundle size

	
	REG bundle size
	
	6

	DRX
	
	DRX.3

	Gap pattern ID 
	
	gp0

	Layer 3 filtering
	
	Enabled

	T310 timer
	ms
	4000

	T311 timer
	ms
	1000

	N310
	
	1

	N311
	
	1

	CSI-RS configuration
	Config 1,4
	
	CSI-RS.1.1 FDD 

	
	Config 2
	
	CSI-RS.1.1 TDD

	
	Config 3
	
	CSI-RS.2.1 TDD

	T1
	s
	0.2

	T2
	s
	0.2

	T3
	s
	2.28

	T4
	s
	0.2

	T5
	s
	1.2

	T6
	s
	1

	Note 1:	UE-specific PDCCH is not transmitted after T1 starts.



16.5.1.15.4.2	Test procedure
Same as the test procedure given in clause 6.5.1.8.4.2.
16.5.1.15.4.3	Message contents
Same as the message contents given in clause 6.5.1.8.4.3.
16.5.1.15.5	Test requirement
Same as the test requirements given in clause 6.5.1.8.5 with following exceptions:
-	Table 6.5.1.8.5-1 is replaced by Table 16.5.1.15.5-1.
Table 16.5.1.15.5-1: Cell specific test parameters
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3
	T4
	T5

	EPRE ratio of PDCCH DMRS to SSS
	dB
	0

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	

	EPRE ratio of PBCH DMRS to SSS
	dB
	

	EPRE ratio of PBCH to PBCH DMRS
	dB
	

	EPRE ratio of PSS to SSS
	dB
	

	EPRE ratio of PDSCH DMRS to SSS
	dB
	

	EPRE ratio of PDSCH to PDSCH DMRS
	dB
	

	EPRE ratio of OCNG DMRS to SSS
	dB
	

	EPRE ratio of OCNG to OCNG DMRS
	dB
	

	SNR on RLM-RS
	dB
	1.8
	-6.2
	-15.8
	-5.3
	1.8

	

	dBm/15kHz
	-98

	Propagation condition
	
	TDL-C 300ns 100Hz

	Note 1:	OCNG shall be used such that the resources in Cell 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	The uplink resources for CSI reporting are assigned to the UE prior to the start of time period T1.
Note 3:	NZP CSI-RS resource set configuration for CSI reporting are assigned to the UE prior to the start of time period T1.
Note 4:	Measurement gap configuration is assigned to the UE prior to the start of time period T1.
Note 5:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
Note 6:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
Note 7:	SNR levels correspond to the signal to noise ratio over the SSS REs.
Note 8:	The SNR in time periods T1, T2, T3, T4 and T5 is denoted as SNR1, SNR2, SNR3, SNR4 and SNR5 respectively in figure 6.5.1.8.4-1.



	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3
	T4
	T5

	EPRE ratio of PDCCH DMRS to SSS
	dB
	4

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	

	EPRE ratio of PBCH DMRS to SSS
	dB
	0

	EPRE ratio of PBCH to PBCH DMRS
	dB
	

	EPRE ratio of PSS to SSS
	dB
	

	EPRE ratio of PDSCH DMRS to SSS
	dB
	

	EPRE ratio of PDSCH to PDSCH DMRS
	dB
	

	EPRE ratio of OCNG DMRS to SSS
	dB
	

	EPRE ratio of OCNG to OCNG DMRS
	dB
	

	SNR on RLM-RS
	dB
	1.8
	-6.2
	-15.8
	-5.3
	1.8

	

	dBm/15kHz
	-98

	Propagation condition
	
	TDL-C 300ns 100Hz

	Note 1:	OCNG shall be used such that the resources in Cell 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	The uplink resources for CSI reporting are assigned to the UE prior to the start of time period T1.
Note 3:	NZP CSI-RS resource set configuration for CSI reporting are assigned to the UE prior to the start of time period T1.
Note 4:	Measurement gap configuration is assigned to the UE prior to the start of time period T1.
Note 5:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
Note 6:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
Note 7:	SNR levels correspond to the signal to noise ratio over the SSS REs.
Note 8:	The SNR in time periods T1, T2, T3, T4 and T5 is denoted as SNR1, SNR2, SNR3, SNR4 and SNR5 respectively in figure 6.5.1.8.4-1.



16.5.1.16	NR SA FR1 Radio Link Monitoring In-sync Test for FR1 PCell configured with CSI-RS-based RLM in DRX mode for 2 Rx UE
16.5.1.16.1	Test purpose
To verify that the UE properly detects the in sync for the purpose of monitoring downlink CSI-RS based radio link quality of the PCell when DRX is used. This test will partly verify the FR1 PCell CSI-RS In-sync radio link monitoring requirements in 38.133 [6] clause 8.1B.3.
16.5.1.16.2	Test applicability
This test applies to all types of NR RedCap UE with 2 Rx from Release 17 onwards supporting CSI-RS based RLM and long DRX cycle.
16.5.1.16.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.5.1.0.1 and 16.5.1.0.3.
The normative reference for this requirement is TS 38.133 [6] clause A.16.5.1.16.
16.5.1.16.4	Test description
Same as the test description given in clause 6.5.1.8.4.
16.5.1.16.4.1	Initial conditions
Same as the initial conditions given in clause 6.5.1.8.4.1 with following exceptions:
-	Table 6.5.1.8.4.1-1 is replaced by Table 16.5.1.16.4.1-1.
-	Table 6.5.1.8.4.1-2 is replaced by Table 16.5.1.16.4.1-2.
-	Table 6.5.1.8.4.1-3 is replaced by Table 16.5.1.16.4.1-3.
Table 16.5.1.16.4.1-1: Supported test configurations
	Configuration
	Description

	16.5.1.16-1
	15 kHz SSB SCS, 15 kHz data SCS, 10 MHz bandwidth, FDD duplex mode

	16.5.1.16-2
	15 kHz SSB SCS, 15 kHz data SCS, 10 MHz bandwidth, TDD duplex mode

	16.5.1.16-3
	30 kHz SSB SCS, 30 kHz data SCS, 20 MHz bandwidth, TDD duplex mode

	16.5.1.16-4
	15 kHz SSB SCS, 15 kHz data SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note:	The UE is only required to pass in one of the supported test configurations in FR1



Table 16.5.1.16.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.5.1.16.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2

	Connection Diagram
	TE Part
	A.3.1.8.2
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	
	



Table 16.5.1.16.4.1-3: General test parameters
	Parameter
	Unit
	Value

	
	
	Test 1

	Active PCell 
	
	Cell 1

	RF Channel Number
	
	1

	Duplex mode
	Config 1
	
	FDD

	
	Config 2,3
	
	TDD

	
	Config 4
	
	HD-FDD

	TDD Configuration
	Config 1,4
	
	Not Applicable

	
	Config 2
	
	TDDConf.1.1

	
	Config 3
	
	TDDConf.2.1

	DL initial BWP configuration
	
	DLBWP.0.1

	DL dedicated BWP configuration
	
	DLBWP.1.1

	UL initial BWP configuration
	
	ULBWP.0.1

	UL dedicated BWP configuration
	
	ULBWP.1.1

	RMSI CORESET Reference Channel
	Config 1,4
	
	CR.1.1 FDD

	
	Config 2
	
	CR.1.1 TDD

	
	Config 3
	
	CR.2.1 TDD

	Dedicated CORESET Reference Channel
	Config 1,4
	
	CCR.1.1 FDD

	
	Config 2
	
	CCR.1.1 TDD

	
	Config 3
	
	CCR.2.1 TDD

	SSB Configuration
	Config 1,2,4
	
	SSB.1 FR1

	
	Config 3
	
	SSB.1 RedCap FR1

	SMTC Configuration
	
	SMTC.1

	PDSCH/PDCCH subcarrier spacing
	Config 1,2,4
	
	15 kHz

	
	Config 3
	
	30 kHz

	TRS configuration
	Config 1,4
	
	TRS.1.1 FDD

	
	Config 2
	
	TRS.1.1 TDD

	
	Config 3
	
	TRS.1.2 TDD

	CSI-RS for RLM
	Config 1,4
	
	Resource #4 in TRS.1.1 FDD

	
	Config 2
	
	Resource #4 in TRS.1.1 TDD

	
	Config 3
	
	Resource #4 in TRS.1.2 TDD

	SSB index assigned as BFD-RS
	
	0

	TCI configuration for PDCCH/PDSCH
	
	TCI.State.2

	OCNG parameters
	
	OP.1

	CP length
	
	Normal

	Correlation Matrix and Antenna Configuration
	
	2x2 Low

	Out of sync transmission parameters
	DCI format
	
	1-0

	
	Number of Control OFDM symbols
	
	2

	
	Aggregation level 
	CCE
	8

	
	Ratio of hypothetical PDCCH RE energy to average CSI-RS RE energy
	dB
	4

	
	Ratio of hypothetical PDCCH DMRS energy to average CSI-RS RE energy
	dB
	4

	
	DMRS precoder granularity
	
	REG bundle size

	
	REG bundle size
	
	6

	In sync transmission parameters
	DCI format
	
	1-0

	
	Number of Control OFDM symbols
	
	2

	
	Aggregation level 
	CCE
	4

	
	Ratio of hypothetical PDCCH RE energy to average CSI-RS RE energy
	dB
	0

	
	Ratio of hypothetical PDCCH DMRS energy to average CSI-RS RE energy
	dB
	0

	
	DMRS precoder granularity
	
	REG bundle size

	
	REG bundle size
	
	6

	DRX
	
	DRX.3

	Gap pattern ID 
	
	gp0

	Layer 3 filtering
	
	Enabled

	T310 timer
	ms
	2000

	T311 timer
	ms
	1000

	N310
	
	1

	N311
	
	1

	CSI-RS configuration
	Config 1,4
	
	CSI-RS.1.1 FDD 

	
	Config 2
	
	CSI-RS.1.1 TDD

	
	Config 3
	
	CSI-RS.2.1 TDD

	T1
	s
	0.2

	T2
	s
	0.2

	T3
	s
	1.24

	T4
	s
	0.2

	T5
	s
	1.88

	T6
	s
	1.84

	Note 1:	UE-specific PDCCH is not transmitted after T1 starts.



16.5.1.16.4.2	Test procedure
Same as the test procedure given in clause 6.5.1.8.4.2.
16.5.1.16.4.3	Message contents
Same as the message contents given in clause 6.5.1.8.4.3.
16.5.1.16.5	Test requirement
Same as the test requirements given in clause 6.5.1.8.5 with following exceptions:
-	Table 6.5.1.8.5-1 is replaced by Table 16.5.1.16.5-1.
Table 16.5.1.16.5-1: Cell specific test parameters
	[bookmark: _Hlk157683143]Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3
	T4
	T5

	EPRE ratio of PDCCH DMRS to SSS
	dB
	0

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	

	EPRE ratio of PBCH DMRS to SSS
	dB
	

	EPRE ratio of PBCH to PBCH DMRS
	dB
	

	EPRE ratio of PSS to SSS
	dB
	

	EPRE ratio of PDSCH DMRS to SSS
	dB
	

	EPRE ratio of PDSCH to PDSCH DMRS
	dB
	

	EPRE ratio of OCNG DMRS to SSS
	dB
	

	EPRE ratio of OCNG to OCNG DMRS
	dB
	

	SNR on RLM-RS
	dB
	1.8
	-6.2
	-15.8
	-5.3
	1.8

	

	dBm/15kHz
	-98

	Propagation condition
	
	TDL-C 300ns 100Hz

	Note 1:	OCNG shall be used such that the resources in Cell 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	The uplink resources for CSI reporting are assigned to the UE prior to the start of time period T1.
Note 3:	NZP CSI-RS resource set configuration for CSI reporting are assigned to the UE prior to the start of time period T1.
Note 4:	Measurement gap configuration is assigned to the UE prior to the start of time period T1.
Note 5:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
Note 6:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
Note 7:	SNR levels correspond to the signal to noise ratio over the SSS REs.
Note 8:	The SNR in time periods T1, T2, T3, T4 and T5 is denoted as SNR1, SNR2, SNR3, SNR4 and SNR5 respectively in figure 6.5.1.8.4-1.
Note 9:	The SNR values are specified for testing a UE which supports 2RX on at least one band.



	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3
	T4
	T5

	EPRE ratio of PDCCH DMRS to SSS
	dB
	4

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	

	EPRE ratio of PBCH DMRS to SSS
	dB
	0

	EPRE ratio of PBCH to PBCH DMRS
	dB
	

	EPRE ratio of PSS to SSS
	dB
	

	EPRE ratio of PDSCH DMRS to SSS
	dB
	

	EPRE ratio of PDSCH to PDSCH DMRS
	dB
	

	EPRE ratio of OCNG DMRS to SSS
	dB
	

	EPRE ratio of OCNG to OCNG DMRS
	dB
	

	SNR on RLM-RS
	dB
	1.8
	-6.2
	-15.8
	-5.3
	1.8

	

	dBm/15kHz
	-98

	Propagation condition
	
	TDL-C 300ns 100Hz

	Note 1:	OCNG shall be used such that the resources in Cell 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	The uplink resources for CSI reporting are assigned to the UE prior to the start of time period T1.
Note 3:	NZP CSI-RS resource set configuration for CSI reporting are assigned to the UE prior to the start of time period T1.
Note 4:	Measurement gap configuration is assigned to the UE prior to the start of time period T1.
Note 5:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
Note 6:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
Note 7:	SNR levels correspond to the signal to noise ratio over the SSS REs.
Note 8:	The SNR in time periods T1, T2, T3, T4 and T5 is denoted as SNR1, SNR2, SNR3, SNR4 and SNR5 respectively in figure 6.5.1.8.4-1.
Note 9:	The SNR values are specified for testing a UE which supports 2RX on at least one band.



16.5.2	Beam Failure Detection and Link recovery procedures for RedCap
16.5.2.0	Minimum requirements
16.5.2.0.1	General

The Redcap UE shall assess the downlink radio link quality of a serving cell based on the reference signal in the set  as specified in TS 38.213 [3] in order to detect beam failure on PCell in SA. The SSB and SMTC in this section applies for both CD-SSB and NCD-SSB if it is not additional specified.


The RS resource configurations in the set  on PCell can be periodic CSI-RS resources and/or SSBs. UE is not required to perform beam failure detection outside the active DL BWP. UE is not required to meet the requirements in 38.133 [6] clause 8.5B.2 and 8.5B.3 if UE does not have set . 

On each RS resource configuration in the set , the UE shall estimate the radio link quality and compare it to the threshold Qout_LR_Redcap for the purpose of accessing downlink radio link quality of the serving cell beams.

The threshold Qout_LR_Redcap is defined as the level at which the downlink radio level link of a given resource configuration on set  cannot be reliably received and shall correspond to the BLERout = 10% block error rate of a hypothetical PDCCH transmission. For SSB based beam failure detection, Qout_LR_SSB is derived based on the hypothetical PDCCH transmission parameters listed in Table 16.5.2.0.1-1. For CSI-RS based beam failure detection, Qout_LR_CSI-RS is derived based on the hypothetical PDCCH transmission parameters listed in Table 16.5.2.0.1-2.
Table 16.5.2.0.1-1: PDCCH transmission parameters for beam failure instance
	Attribute
	Value for BLER

	DCI format
	1-0

	Number of control OFDM symbols
	2

	Aggregation level (CCE)
	16 for 1 Rx UE; 8 for 2 Rx UE

	Ratio of hypothetical PDCCH RE energy to average SSS RE energy
	0dB

	Ratio of hypothetical PDCCH DMRS energy to average SSS RE energy
	0dB

	Bandwidth (PRBs)
	48 for 1 Rx UE; 24 for 2 Rx UE

	Sub-carrier spacing (kHz)
	Same as the SCS of RMSI CORESET

	DMRS precoder granularity
	REG bundle size

	REG bundle size
	6

	CP length
	Normal

	Mapping from REG to CCE
	Distributed

	Note 1：	Note: SCS=60kHz is not applicable for FR1



Table 16.5.2.0.1-2: PDCCH transmission parameters for beam failure instance
	Attribute
	Value for BLER

	DCI format
	1-0

	Number of control OFDM symbols
	2

	Aggregation level (CCE)
	16 for 1 Rx UE; 8 for 2 Rx UE

	Ratio of hypothetical PDCCH RE energy to average CSI-RS RE energy
	0dB

	Ratio of hypothetical PDCCH DMRS energy to average CSI-RS RE energy
	0dB

	Bandwidth (PRBs)
	48 for 1 Rx UE; 24 for 2 Rx UE

	Sub-carrier spacing (kHz)
	SCS of the active DL BWP

	DMRS precoder granularity
	REG bundle size

	REG bundle size
	6

	CP length
	Normal

	Mapping from REG to CCE
	Distributed

	Note 1：	Note: SCS=60kHz is not applicable for FR1




Upon request the UE shall deliver configuration indexes from the set as specified in TS 38.213 [3] to higher layers,  and the corresponding L1-RSRP measurement provided that the measured L1-RSRP is equal to or better than the threshold Qin_LR_RedCap , which is indicated by higher layer parameter rsrp-ThresholdSSB. The UE applies the Qin_LR_RedCap  threshold to the L1-RSRP measurement obtained from an SSB. The UE applies the Qin_LR_RedCap  threshold to the L1-RSRP measurement obtained for a CSI-RS resource after scaling a respective CSI-RS reception power with a value provided by higher layer parameter powerControlOffsetSS. The RS resource configurations in the set  can be periodic CSI-RS resources or SSBs or both SSB and CSI-RS resources. UE is not required to perform candidate beam detection outside the active DL BWP. 

When the radio link quality on all the RS resources in set  is worse than Qout_LR_Redcap, layer 1 of the UE shall send a beam failure instance indication to the higher layers

The beam failure instance evaluation for the RS resources in set  shall be performed as specified in TS 38.213 [3] clause 6. Two successive indications from layer 1 shall be separated by at least TIndication_interval_BFD_Redcap.



When DRX is not used, TIndication_interval_BFD_Redcap is max(2ms, TSSB-RS,M) ) or max(2ms, TCSI-RS,M), where TSSB-RS,M and TCSI-RS,M is the shortest periodicity of all RS resources in set  for the accessed cell, corresponding to either the shortest periodicity of the SSB  in the set  or CSI-RS resource in the set .
When DRX is used, for SSB based link quality measurement,
-	TIndication_interval_BFD_Redcap = Max(1.5 × DRX_cycle_length, 1.5 × TSSB-RS,M), if DRX_cycle_length ≤ 320ms,
-	TIndication_interval_BFD_Redcap = DRX_cycle_length, if DRX_cycle_length > 320ms.
When DRX is used, for CSI-RS based link quality measurement,
-	TIndication_interval_BFD_Redcap = Max(1.5 × DRX_cycle_length, 1.5 × TCSI-RS,M), if DRX_cycle_length ≤ 320ms,
-	TIndication_interval_BFD_Redcap = DRX_cycle_length, if DRX_cycle_length > 320ms.
For HD-FDD UE, the above conditions and requirements TIndication_interval_BFD_Redcap apply given that for each BFD-RS configuration, at least one BFD-RS sample must fall with DL occasion within an indication period.
There are no scheduling restrictions due to beam failure detection performed on SSB and CSI-RS configured for BFD with the same SCS as PDSCH or PDCCH in FR1.
For UEs which support simultaneousRxDataSSB-DiffNumerology [14] there are no restrictions on scheduling availability due to beam failure detection when SSB is configured as BFD. For UEs which do not support simultaneousRxDataSSB-DiffNumerology [14] the following restrictions apply due to beam failure detection when SSB is configured as BFD.
-	The UE is not expected to transmit PUCCH, PUSCH or SRS or receive PDCCH, PDSCH or CSI-RS for tracking or CSI-RS for CQI on SSB symbols to be measured for beam failure detection.
There are no scheduling restrictions due to L1-RSRP measurement performed on SSB and CSI-RS configured as link recovery detection resource with the same SCS as PDSCH or PDCCH in FR1.
For UEs which support simultaneousRxDataSSB-DiffNumerology [14] there are no restrictions on scheduling availability due to L1-RSRP measurement based on SSB as link recovery detection resource. For UEs which do not support simultaneousRxDataSSB-DiffNumerology [14] the following restrictions apply due to L1-RSRP measurement based on SSB configured as link recovery detection resource.
-	The UE is not expected to transmit PUCCH, PUSCH or SRS or receive PDCCH, PDSCH, TRS, CSI-RS for tracking or CSI-RS for CQI on SSB symbols to be measured for L1-RSRP.
When the UE transitions between BFD CD-SSB resource and BFD NCD-SSB resource during one evaluation period, the UE is allowed to restart the ongoing evaluation using the second SSB type after BWP switching. Subsequent to this duration, the UE shall use an evaluation period corresponding to the second SSB type for each BFD-RS resource.
The requirements in 38.133 [6] clause 8.5.10 shall also apply except the scenarios described above.
The normative reference for this requirement is TS 38.133 [6] clauses 8.5B.1, 8.5B.2, 8.5B.3, 8.5B.4, 8.5B.6, 8.5B.8 and 8.5B.9.
16.5.2.0.2	Minimum conformance requirements for SSB-based BFD and CBD

The requirements in this clause apply for each SSB resource in the set  configured for a serving cell, provided that the SSB configured for beam failure detection is actually transmitted within the UE active DL BWP during the entire evaluation period specified in Table 16.5.2.0.2-1.
The requirements in this clause apply for each SSB resource in the set [image: ] configured for a serving cell, provided that the SSBs configured for candidate beam detection are actually transmitted within UE active DL BWP during the entire evaluation period specified in Table 16.5.2.0.2-2. 

UE shall be able to evaluate whether the downlink radio link quality on the configured SSB resource in set  estimated over the last TEvaluate_BFD_SSB_Redcap ms period becomes worse than the threshold Qout_LR_SSB within TEvaluate_BFD_SSB_Redcap ms period.
The value of TEvaluate_BFD_SSB_Redcap is defined in Table 16.5.2.0.2-1 for FR1.
For FR1,
-	, when in the monitored cell there are measurement gaps configured for intra-frequency, inter-frequency or inter-RAT measurements, which are overlapping with some but not all occasions of the SSB.
-	P=1 when in the monitored cell there are no measurement gaps overlapping with any occasion of the SSB.
where, 
If the high layer in TS 38.331 [2] signalling of smtc2 is configured, TSMTCperiod corresponds to the value of higher layer parameter smtc2; Otherwise TSMTCperiod corresponds to the value of higher layer parameter smtc1. 
Longer evaluation period would be expected if the combination of BFD-RS resource, SMTC occasion and measurement gap configurations does not meet pervious conditions.
For an FR1 serving cell, longer evaluation period would be expected during the period Tidentify_CGI when the UE is requested to decode an NR CGI.
For an FR1 serving cell, longer BFD evaluation period would be expected during the period Tidentify_CGI,E-UTRAN when the UE is requested to decode an LTE CGI.
Table 16.5.2.0.2-1: Evaluation period TEvaluate_BFD_SSB_Redcap for FR1
	Configuration
	TEvaluate_BFD_SSB_Redcap (ms) for Redcap UE with 2 Rx
	TEvaluate_BFD_SSB_Redcap (ms) for 1 Rx Redcap

	no DRX
	Max(50, Ceil(5  P)  TSSB)
	[ Max(50, Ceil(10  P)  TSSB)]

	DRX cycle ≤ 320ms
	Max(50, Ceil(7.5  P)  Max(TDRX,TSSB))
	[ Max(50, Ceil(15  P)  Max(TDRX,TSSB)) ]

	DRX cycle > 320ms
	Ceil(5  P)  TDRX
	[ Ceil(10  P)  TDRX]

	Note:	TSSB is the periodicity of SSB in the set [image: ]. TDRX is the DRX cycle length.



The UE is required to be capable of measuring SSB for BFD without measurement gaps. The UE is required to perform the SSB measurements with measurement restrictions as described in the following scenarios.
For FR1, when the SSB for BFD measurement is in the same OFDM symbol as CSI-RS for RLM, BFD, CBD or L1-RSRP measurement, 
-	If SSB and CSI-RS have same SCS, UE shall be able to measure the SSB for BFD measurement without any restriction;
-	If SSB and CSI-RS have different SCS,
-	If UE supports simultaneousRxDataSSB-DiffNumerology, UE shall be able to measure the SSB for BFD measurement without any restriction;
-	If UE does not support simultaneousRxDataSSB-DiffNumerology, UE is required to measure one of but not both SSB for BFD measurement and CSI-RS. Longer measurement period for SSB based BFD measurement is expected, and no requirements are defined.
The UE shall monitor the configured SSB resources using the evaluation period in Table 16.5.2.0.2-2 corresponding to the non-DRX mode, if the configured DRX cycle ≤ 320ms.
The value of TEvaluate_CBD_SSB_Redcap is defined in Table 16.5.2.0.2-2 for FR1.
where,
For FR1,
-	, when in the monitored cell there are measurement gaps configured for intra-frequency, inter-frequency or inter-RAT measurements, which are overlapping with some but not all occasions of the SSB,
-	P = 1 when in the monitored cell there are no measurement gaps overlapping with any occasion of the SSB.
where, 
	If the high layer in TS 38.331 [2] signalling of smtc2 is present, TSMTCperiod follows smtc2; Otherwise TSMTCperiod follows smtc1.
Longer evaluation period would be expected if the combination of the CBD-RS resource, SMTC occasion and measurement gap configurations does not meet pervious conditions.
For an FR1 serving cell, longer evaluation period would be expected during the period Tidentify_CGI when the UE is requested to decode an NR CGI.
For an FR1 serving cell, longer CBD evaluation period would be expected during the period Tidentify_CGI,E-UTRAN when the UE is requested to decode an LTE CGI.
The values of PCBD used in Table 16.5.2.0.2-2 are defined as
	For each SSB resource in the set [image: ] configured for PCell 
-	PCBD = 1.
Table 16.5.2.0.2-2: Evaluation period TEvaluate_CBD_SSB_Redcap for FR1
	Configuration
	TEvaluate_CBD_SSB_Redcap (ms) 

	non-DRX, DRX cycle ≤ 320ms
	Max(25, Ceil(3  P  PCBD)  TSSB)

	DRX cycle > 320ms
	Ceil(3  P  PCBD)  TDRX

	Note:	TSSB is the periodicity of SSB in the set [image: ]. TDRX is the DRX cycle length.



The normative reference for this requirement is TS 38.133 [6] clauses 8.5B.2 and 8.5B.5.
16.5.2.0.3	Minimum conformance requirements for CSI-RS based RLM
The requirements in this clause apply for each CSI-RS resource in the set [image: ] of resource configurations for a serving cell, provided that the CSI-RS resource(s) in set [image: ]for beam failure detection are actually transmitted within the UE active DL BWP during the entire evaluation period specified in Table 16.5.2.0.3-1. 
The requirements in this clause apply for each CSI-RS resource in the set [image: ] configured for a serving cell, provided that the CSI-RS resources configured for candidate beam detection are actually transmitted within UE active DL BWP during the entire evaluation period specified in Table 16.5.2.0.3-2.

UE shall be able to evaluate whether the downlink radio link quality on the CSI-RS resource in set  estimated over the last TEvaluate_BFD_CSI-RS_Redcap ms period becomes worse than the threshold Qout_LR_CSI-RS within TEvaluate_BFD_CSI-RS_Redcap ms period.
The value of TEvaluate_BFD_CSI-RS_Redcap is defined in Table 16.5.2.0.3-1 for FR1.
For FR1,
-	, when in the monitored cell there are measurement gaps configured for intra-frequency, inter-frequency or inter-RAT measurements, which are overlapping with some but not all occasions of the CSI-RS.
-	P = 1 when in the monitored cell there are no measurement gaps overlapping with any occasion of the CSI-RS.
where, 
	If the high layer in TS 38.331 [2] signalling of smtc2 is configured, TSMTCperiod corresponds to the value of higher layer parameter smtc2; Otherwise TSMTCperiod corresponds to the value of higher layer parameter smtc1.
Note:	The overlap between CSI-RS for BFD and SMTC means that CSI-RS for BFD is within the SMTC window duration.
Longer evaluation period would be expected if the combination of the BFD-RS resource, SMTC occasion and measurement gap configurations does not meet pervious conditions.
For an FR1 serving cell, longer evaluation period would be expected during the period Tidentify_CGI when the UE is requested to decode an NR CGI.
For an FR1 serving cell, longer BFD evaluation period would be expected during the period Tidentify_CGI,E-UTRAN when the UE is requested to decode an LTE CGI.
The values of MBFD used in Table 16.5.2.0.3-1 are defined as
-	MBFD = 10, if the CSI-RS resource(s) in set [image: ] used for BFD is transmitted with Density = 3 and over the bandwidth ≥ 24 PRBs.
The values of PBFD used in Table 16.5.2.0.3-1 are defined as
	For each CSI-RS resource in the set [image: ] configured for PCell 
-	PBFD = 1.
Table 16.5.2.0.3-1: Evaluation period TEvaluate_BFD_CSI-RS_Redcap for FR1
	Configuration
	TEvaluate_BFD_CSI-RS_Redcap (ms) for Redcap UE with 2 Rx
	TEvaluate_BFD_CSI-RS_Redcap (ms) for 1 Rx Redcap

	no DRX
	Max(50, Ceil(MBFD  P  PBFD)  TCSI-RS)
	Max(50, Ceil(2MBFD  P  PBFD)  TCSI-RS)

	DRX cycle ≤ 320ms
	Max(50, Ceil(1.5 × MBFD  P  PBFD)  Max(TDRX, TCSI-RS))
	Max(50, Ceil(21.5 × MBFD  P  PBFD)  Max(TDRX, TCSI-RS))

	DRX cycle > 320ms
	Ceil(MBFD  P  PBFD)  TDRX
	Ceil(2MBFD  P  PBFD)  TDRX

	Note: 	TCSI-RS is the periodicity of CSI-RS resource in the set [image: ]. TDRX is the DRX cycle length.



The UE is required to be capable of measuring CSI-RS for BFD without measurement gaps. The UE is required to perform the CSI-RS measurements with measurement restrictions as described in the following scenarios.
For FR1, when the CSI-RS for BFD measurement is in the same OFDM symbol as SSB for RLM, BFD, CBD or L1-RSRP measurement, UE is not required to receive CSI-RS for BFD measurement in the PRBs that overlap with an SSB.
For FR1, when the SSB for RLM, BFD, CBD or L1-RSRP measurement is within the active BWP and has same SCS than CSI-RS for BFD measurement, the UE shall be able to perform CSI-RS measurement without restrictions.
For FR1, when the SSB for RLM, BFD, CBD or L1-RSRP measurement is within the active BWP and has different SCS than CSI-RS for BFD measurement, the UE shall be able to perform CSI-RS measurement with restrictions according to its capabilities:
-	If the UE supports simultaneousRxDataSSB-DiffNumerology the UE shall be able to perform CSI-RS measurement without restrictions.
-	If the UE does not support simultaneousRxDataSSB-DiffNumerology, UE is required to measure one of but not both CSI-RS for BFD measurement and SSB. Longer measurement period for CSI-RS based BFD measurement is expected, and no requirements are defined.
For FR1, when the CSI-RS for BFD measurement is in the same OFDM symbol as another CSI-RS for RLM, BFD, CBD or L1-RSRP measurement, UE shall be able to measure the CSI-RS for BFD measurement without any restriction.
Upon request the UE shall be able to evaluate whether the L1-RSRP measured on the configured CSI-RS resource in set [image: ] estimated over the last TEvaluate_CBD_CSI-RS_Redcap [ms] period becomes better than the threshold Qin_LR_RedCap  within TEvaluate_CBD_CSI-RS_Redcap [ms] period provided CSI-RS Ês/Iot is according to 38.133 [6] Annex Table B.2.4.2 for a corresponding band.
The UE shall monitor the configured CSI-RS resources using the evaluation period in Table 16.5.2.0.3-2 corresponding to the non-DRX mode, if the configured DRX cycle ≤ 320ms.
The value of TEvaluate_CBD_CSI-RS_Redcap is defined in Table 16.5.2.0.3-2 for FR1.
For FR1,
-	, when in the monitored cell there are measurement gaps configured for intra-frequency, inter-frequency or inter-RAT measurements, which are overlapping with some but not all occasions of the CSI-RS; and
-	P = 1 when in the monitored cell there are no measurement gaps overlapping with any occasion of the CSI-RS.
where,
	If the high layer in TS 38.331 [2] signalling of smtc2 is present, TSMTCperiod follows smtc2; Otherwise TSMTCperiod follows smtc1.
Note:	The overlap between CSI-RS for CBD and SMTC means that CSI-RS for CBD is within the SMTC window duration. 
Longer evaluation period would be expected if the combination of the CBD-RS resource, SMTC occasion and measurement gap configurations does not meet pervious conditions.
Longer evaluation period would be expected if the CSI-RS is on the same OFDM symbols with RLM, BFD, BM-RS, or other CBD-RS, according to the measurement restrictions defined in clause 8.5.6.3.
For an FR1 serving cell, longer evaluation period would be expected during the period Tidentify_CGI when the UE is requested to decode an NR CGI.
For an FR1 serving cell, longer CBD evaluation period would be expected during the period Tidentify_CGI,E-UTRAN when the UE is requested to decode an LTE CGI.
The values of MCBD used in Table 16.5.2.0.3-2 are defined as
-	MCBD = 3, if the CSI-RS resource configured in the set [image: ] is transmitted with Density = 3 and over the bandwidth ≥ 24 PRBs.
The values of PCBD used in Table 16.5.2.0.3-2 are defined as
	For each CSI-RS resource in the set [image: ] configured for PCell 
-	PCBD = 1.
Table 16.5.2.0.3-2: Evaluation period TEvaluate_CBD_CSI-RS_Redcap for FR1
	Configuration
	TEvaluateC_CBD_CSI-RS_Redcap (ms) 

	non-DRX, DRX cycle ≤ 320ms
	Max(25, Ceil(MCBD  P  PCBD)  TCSI-RS)

	DRX cycle > 320ms
	Ceil(MCBD  P  PCBD)  TDRX

	Note:	TCSI-RS is the periodicity of CSI-RS resource in the set [image: ]. TDRX is the DRX cycle length.



The normative reference for this requirement is TS 38.133 [6] clauses 8.5B.3 and 8.5B.6.
16.5.2.1	NR SA FR1 Beam Failure Detection and Link Recovery Test for FR1 PCell configured with SSB-based BFD and LR in non-DRX mode for 1 Rx UE
16.5.2.1.1	Test purpose
The purpose of this test is to verify that the UE properly detects SSB-based beam failure in the set q0 configured for a serving cell and that the UE performs correct SSB-based link recovery based on beam candidate set q1. The purpose is to test the downlink monitoring for beam failure detection within the UEs active DL BWP, during the evaluation period, and link recovery, when no DRX is used. This test will partly verify the SSB based beam failure detection and link recovery for an FR1 serving cell requirements in 38.133 [6] clause 8.5B.
16.5.2.1.2	Test applicability
This test applies to all types of NR RedCap UE with 1 Rx from release 17 onwards and supporting link recovery.
16.5.2.1.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.5.2.0.1 and 16.5.2.0.2.
The normative reference for this requirement is TS 38.133 [6] clause A.16.5.2.1.
16.5.2.1.4	Test description
Same as the test description given in clause 6.5.5.1.4.
16.5.2.1.4.1	Initial conditions
Same as the initial conditions 6.5.5.1.4.1 with following exceptions:
-	Table 6.5.5.1.4.1-1 is replaced by Table 16.5.2.1.4.1-1.
-	Table 6.5.5.1.4.1-2 is replaced by Table 16.5.2.1.4.1-2.
-	Table 6.5.5.1.4.1-3 is replaced by Table 16.5.2.1.4.1-3.
Table 16.5.2.1.4.1-1: Supported test configurations
	Configuration
	Description

	16.5.2.1-1
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.5.2.1-2
	15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.5.2.1-3
	30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.5.2.1-4
	15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode,

	Note:	The UE is only required to pass in one of the supported test configurations in FR1



Table 16.5.2.1.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, table E.14-1 and TS 38.508-1 [14] clause 4.3.1 and 4.4.2.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.5.2.1.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	
	



Table 16.5.2.1.4.1-3: General test parameters
	Parameter
	Unit
	Value
	Comment

	
	
	Test 1
	

	Active PCell
	
	Cell 1
	

	RF Channel Number
	
	1
	

	Duplex mode
	Config 1
	
	FDD
	

	
	Config 2,3
	
	TDD
	

	
	Config 4
	
	HD-FDD
	

	BWchannel
	Config 1,2,4
	MHz
	10: NRB,c = 52
	

	
	Config 3
	
	20: NRB,c = 51
	

	DL initial BWP configuration
	Config 1,2,3,4
	
	DLBWP.0.1
	

	DL dedicated BWP configuration
	Config 1,2,3,4
	
	DLBWP.1.1
	

	UL initial BWP configuration
	Config 1,2,3,4
	
	ULBWP.0.1
	

	UL dedicated BWP configuration
	Config 1,2,3,4
	
	ULBWP.1.1
	

	TDD Configuration
	Config 1,4
	
	Not Applicable
	

	
	Config 2
	
	TDDConf.1.1
	

	
	Config 3
	
	TDDConf.2.1
	

	CORESET Reference Channel
	Config 1,4
	
	CR.1.1 FDD
	

	
	Config 2
	
	CR.1.1 TDD
	

	
	Config 3
	
	CR.2.1 TDD
	

	SSB Configuration
	Config 1,4
	
	SSB.3 FR1
	

	
	Config 2
	
	SSB.3 FR1
	

	
	Config 3
	
	SSB.2 RedCap FR1
	

	SMTC Configuration
	Config 1,2,4
	
	SMTC.1 RedCap
	

	
	Config 3
	
	SMTC.1 RedCap
	

	PDSCH/PDCCH subcarrier spacing
	Config 1,2
	
	15 KHz
	

	
	Config 3
	
	30 KHz
	

	PRACH Configuration
	Config 1,2,3,4
	
	PRACH.2 FR1
	

	SSB Index assigned as BFD RS (q0)
	
	0
	

	SSB Index assigned as CBD RS (q1)
	
	1
	

	OCNG parameters
	
	OP.1
	

	CP length
	
	Normal
	

	Correlation Matrix and Antenna Configuration
	
	2x1 Low
	

	Beam failure detection 
	DCI format
	
	1-0
	

	transmission parameters
	Number of Control OFDM symbols
	
	2
	

	
	Aggregation level 
	CCE
	16
	

	
	Ratio of hypothetical PDCCH RE energy to average CSI-RS RE energy
	dB
	0
	

	
	Ratio of hypothetical PDCCH DMRS energy to average CSI-RS RE energy
	dB
	0
	

	
	DMRS precoder granularity
	
	REG bundle size
	

	
	REG bundle size
	
	6
	

	DRX
	
	OFF
	

	Gap pattern ID 
	
	gp0
	

	gapOffset
	
	0
	

	rlmInSyncOutOfSyncThreshold
	
	absent
	When the field is absent, the UE applies the value 0. (Table 8.1.1-1).

	rsrp-ThresholdSSB
	Config 1,2,4
	dBm/SCS
	-98
	Threshold used for Qin_LR_SSB

	
	Config 3
	
	-95
	

	beamFailureInstanceMaxCount
	
	n1
	see clause 5.17 of TS 38.321 [7]

	beamFailureDetectionTimer
	
	pbfd4
	see clause 5.17 of TS 38.321 [7]

	CSI-RS configuration  for CSI 
	Config 1,4
	
	CSI-RS.1.1 FDD
	

	reporting
	Config 2
	
	CSI-RS.1.1 TDD
	

	
	Config 3
	
	CSI-RS.2.1 TDD
	

	CSI-RS for tracking 
	Config 1,4
	
	TRS.1.1 FDD
	

	
	Config 2
	
	TRS.1.1 TDD
	

	
	Config 3
	
	TRS.1.2 TDD
	

	SSB Index assigned as RLM RS
	
	
	0,1
	

	T310 Timer
	ms
	
	1000
	

	N310
	
	
	2
	

	T1
	s
	0.2
	During this time the UE shall be fully synchronized to cell 1

	T2
	s
	0.37
	

	T3
	s
	0.24
	

	T4
	s
	0
	

	T5
	s
	0.17
	

	D1
	s
	0.13
	

	Note 1:	All configurations are assigned to the UE prior to the start of time period T1.
Note 2:	UE-specific PDCCH is not transmitted after T1 starts.



16.5.2.1.4.2	Test procedure
Same as the test procedure given in clause 6.5.5.1.4.2.
16.5.2.1.4.3	Message contents
Same as the message contents given in clause 6.5.5.1.4.3 with following exceptions:
-	Table 7.3.1-3 in TS 38.508-1 [14] is used with condition SMTC.1 RedCap.
16.5.2.1.5	Test requirement
Same as the test requirements given in clause 6.5.5.1.5 with following exceptions:
-	Table 6.5.5.1.5-1 is replaced by Table 16.5.2.1.5-1.
Table 16.5.2.1.5-1: NR Cell specific test parameters (Cell 1)
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3
	T4
	T5

	EPRE ratio of PDCCH DMRS to SSS
	dB
	

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	

	EPRE ratio of PBCH DMRS to SSS
	dB
	

	EPRE ratio of PBCH to PBCH DMRS
	dB
	0

	EPRE ratio of PSS to SSS
	dB
	

	EPRE ratio of PDSCH DMRS to SSS 
	dB
	

	EPRE ratio of PDSCH to PDSCH DMRS
	dB
	

	EPRE ratio of OCNG DMRS to SSS
	dB
	

	EPRE ratio of OCNG to OCNG DMRS
	dB
	

	SNR_SSB of set q0
	Config 1,2,4
	dB
	5.8
	-2.2
	-12.8
	-12.8
	-12.8

	
	Config 3
	
	5.8
	-2.2
	-12.8
	-12.8
	-12.8

	SNR_SSB of set q1
	Config 1,2,4
	dB
	-13.25
	-13.25
	13.25
	13.25
	13.25

	
	Config 3
	
	-13.25
	-13.25
	13.25
	13.25
	13.25

	SSB_RP of set q1
	Config 1,2,4
	dBm/SCS
	-111.25
	-111.25
	-84.75
	-84.75
	-84.75

	
	Config 3
	
	-108.25
	-108.25
	-81.75
	-81.75
	-81.75

	

	Config 1,2,3,4
	dBm/15 KHz
	-98

	Propagation condition
	
	TDL-C 300ns 100Hz

	Note 1:	OCNG shall be used such that the resources in Cell 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	The uplink resources for CSI reporting are assigned to the UE prior to the start of time period T1.
Note 3:	NZP CSI-RS resource set configuration for CSI reporting are assigned to the UE prior to the start of time period T1.
Note 4:	Measurement gap configuration is assigned to the UE prior to the start of time period T1.
Note 5:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
Note 6:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
Note 7:	SNR levels correspond to the signal to noise ratio over the SSS REs.
Note 8:	The SNR in time periods T1, T2, T3, T4 and T5 is denoted as SNR1, SNR2 and SNR3 respectively in figure 6.5.5.1.4-1.



16.5.2.2	NR SA FR1 Beam Failure Detection and Link Recovery Test for FR1 PCell configured with SSB-based BFD and LR in non-DRX mode for 2 Rx UE
16.5.2.2.1	Test purpose
The purpose of this test is to verify that the UE properly detects SSB-based beam failure in the set q0 configured for a serving cell and that the UE performs correct SSB-based link recovery based on beam candidate set q1. The purpose is to test the downlink monitoring for beam failure detection within the UEs active DL BWP, during the evaluation period, and link recovery, when no DRX is used. This test will partly verify the SSB based beam failure detection and link recovery for an FR1 serving cell requirements in 38.133 [6] clause 8.5B.
16.5.2.2.2	Test applicability
This test applies to all types of NR RedCap UE with 2 Rx from release 17 onwards and supporting link recovery.
16.5.2.2.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.5.2.0.1 and 16.5.2.0.2.
The normative reference for this requirement is TS 38.133 [6] clause A.16.5.2.2.
16.5.2.2.4	Test description
Same as the test description given in clause 6.5.5.1.4.
16.5.2.2.4.1	Initial conditions
Same as the initial conditions 6.5.5.1.4.1 with following exceptions:
-	Table 6.5.5.1.4.1-1 is replaced by Table 16.5.2.2.4.1-1.
-	Table 6.5.5.1.4.1-2 is replaced by Table 16.5.2.2.4.1-2.
-	Table 6.5.5.1.4.1-3 is replaced by Table 16.5.2.2.4.1-3.
Table 16.5.2.2.4.1-1: Supported test configurations
	Configuration
	Description

	16.5.2.2-1
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.5.2.2-2
	15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.5.2.2-3
	30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.5.2.2-4
	15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode,

	Note:	The UE is only required to pass in one of the supported test configurations in FR1



Table 16.5.2.2.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, table E.4-1 and TS 38.508-1 [14] clause 4.3.1 and 4.4.2.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.5.2.2.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.7.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	- Without LTE link
	



Table 16.5.2.2.4.1-3: General test parameters
	Parameter
	Unit
	Value
	Comment

	
	
	Test 1
	

	Active PCell
	
	Cell 1
	

	RF Channel Number
	
	1
	

	Duplex mode
	Config 1
	
	FDD
	

	
	Config 2,3
	
	TDD
	

	
	Config 4
	
	HD-FDD
	

	BWchannel
	Config 1,2,4
	MHz
	10: NRB,c = 52
	

	
	Config 3
	
	20: NRB,c = 51
	

	DL initial BWP configuration
	Config 1,2,3,4
	
	DLBWP.0.1
	

	DL dedicated BWP configuration
	Config 1,2,3,4
	
	DLBWP.1.1
	

	UL initial BWP configuration
	Config 1,2,3,4
	
	ULBWP.0.1
	

	UL dedicated BWP configuration
	Config 1,2,3,4
	
	ULBWP.1.1
	

	TDD Configuration
	Config 1,4
	
	Not Applicable
	

	
	Config 2
	
	TDDConf.1.1
	

	
	Config 3
	
	TDDConf.2.1
	

	CORESET Reference Channel
	Config 1,4
	
	CR.1.1 FDD
	

	
	Config 2
	
	CR.1.1 TDD
	

	
	Config 3
	
	CR.2.1 TDD
	

	SSB Configuration
	Config 1,4
	
	SSB.3 FR1
	

	
	Config 2
	
	SSB.3 FR1
	

	
	Config 3
	
	SSB.2 RedCap FR1
	

	SMTC Configuration
	Config 1,2,4
	
	SMTC.1 RedCap
	

	
	Config 3
	
	SMTC.1 RedCap
	

	PDSCH/PDCCH subcarrier spacing
	Config 1,2,4
	
	15 KHz
	

	
	Config 3
	
	30 KHz
	

	PRACH Configuration
	Config 1,2,3,4
	
	PRACH.2 FR1
	

	SSB Index assigned as BFD RS (q0)
	
	0
	

	SSB Index assigned as CBD RS (q1)
	
	1
	

	OCNG parameters
	
	OP.1
	

	CP length	
	
	Normal
	

	Correlation Matrix and Antenna Configuration
	
	2x2 Low
	

	Beam failure detection 
	DCI format
	
	1-0
	

	transmission parameters
	Number of Control OFDM symbols
	
	2
	

	
	Aggregation level 
	CCE
	8
	

	
	Ratio of hypothetical PDCCH RE energy to average CSI-RS RE energy
	dB
	0
	

	
	Ratio of hypothetical PDCCH DMRS energy to average CSI-RS RE energy
	dB
	0
	

	
	DMRS precoder granularity
	
	REG bundle size
	

	
	REG bundle size
	
	6
	

	DRX
	
	OFF
	

	Gap pattern ID 
	
	gp0
	

	gapOffset
	
	0
	

	rlmInSyncOutOfSyncThreshold
	
	absent
	When the field is absent, the UE applies the value 0. (Table 8.1.1-1).

	rsrp-ThresholdSSB
	Config 1,2,4
	dBm/SCS
	-98
	Threshold used for Qin_LR_SSB

	
	Config 3
	
	-95
	

	powerControlOffsetSS
	
	db0
	Used for deriving rsrp-ThresholdCSI-RS

	beamFailureInstanceMaxCount
	
	n1
	see clause 5.17 of TS 38.321 [7]

	beamFailureDetectionTimer
	
	pbfd4
	see clause 5.17 of TS 38.321 [7]

	CSI-RS configuration  for CSI 
	Config 1,4
	
	CSI-RS.1.1 FDD
	

	reporting
	Config 2
	
	CSI-RS.1.1 TDD
	

	
	Config 3
	
	CSI-RS.2.1 TDD
	

	CSI-RS for tracking 
	Config 1,4
	
	TRS.1.1 FDD
	

	
	Config 2
	
	TRS.1.1 TDD
	

	
	Config 3
	
	TRS.1.2 TDD
	

	SSB Index assigned as RLM RS
	
	
	0,1
	

	T310 Timer
	ms
	
	1000
	

	N310
	
	
	2
	

	T1
	s
	0.2
	During this time the UE shall be fully synchronized to cell 1

	T2
	s
	0.37
	

	T3
	s
	0.24
	

	T4
	s
	0
	

	T5
	s
	0.17
	

	D1
	s
	0.13
	

	Note 1:	All configurations are assigned to the UE prior to the start of time period T1.
Note 2:	UE-specific PDCCH is not transmitted after T1 starts.



16.5.2.2.4.2	Test procedure
Same as the test procedure given in clause 6.5.5.1.4.2.
16.5.2.2.4.3	Message contents
Same as the message contents given in clause 6.5.5.1.4.3 with following exceptions:
-	Table 7.3.1-3 in TS 38.508-1 [14] is used with condition SMTC.1 RedCap.
16.5.2.2.5	Test requirement
Same as the test requirements given in clause 6.5.5.1.5 with following exceptions:
-	Table 6.5.5.1.5-1 is replaced by Table 16.5.2.2.5-1.
Table 16.5.2.2.5-1: NR Cell specific test parameters (Cell 1)
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3
	T4
	T5

	EPRE ratio of PDCCH DMRS to SSS
	dB
	

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	

	EPRE ratio of PBCH DMRS to SSS
	dB
	

	EPRE ratio of PBCH to PBCH DMRS
	dB
	0

	EPRE ratio of PSS to SSS
	dB
	

	EPRE ratio of PDSCH DMRS to SSS 
	dB
	

	EPRE ratio of PDSCH to PDSCH DMRS
	dB
	

	EPRE ratio of OCNG DMRS to SSS
	dB
	

	EPRE ratio of OCNG to OCNG DMRS
	dB
	

	SNR_SSB of set q0
	Config 1,2,4
	dB
	5.8
	-2.2
	-12.8
	-12.8
	-12.8

	
	Config 3
	
	5.8
	-2.2
	-12.8
	-12.8
	-12.8

	SNR_SSB of set q1
	Config 1,2,4
	dB
	-10.2
	-10.2
	10.2
	10.2
	10.2

	
	Config 3
	
	-10.2
	-10.2
	10.2
	10.2
	10.2

	SSB_RP of set q1
	Config 1,2,4
	dBm/
	-108.2
	-108.2
	-88.2
	-88.2
	-88.2

	
	Config 3
	SCS
	-105.2
	-105.2
	-85.2
	-85.2
	-85.2

	

	Config 1,2,3,4
	dBm/15 KHz
	-98

	Propagation condition
	
	TDL-C 300ns 100Hz

	Note 1:	OCNG shall be used such that the resources in Cell 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	The uplink resources for CSI reporting are assigned to the UE prior to the start of time period T1.
Note 3:	NZP CSI-RS resource set configuration for CSI reporting are assigned to the UE prior to the start of time period T1.
Note 4:	Measurement gap configuration is assigned to the UE prior to the start of time period T1.
Note 5:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
Note 6:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
Note 7:	SNR levels correspond to the signal to noise ratio over the SSS REs.
Note 8:	The SNR in time periods T1, T2, T3, T4 and T5 is denoted as SNR1, SNR2 and SNR3 respectively in figure 6.5.5.1.4-1.
Note 9:	The SNR values are specified for testing a UE which supports 2RX on at least one band.



16.5.2.3	NR SA FR1 Beam Failure Detection and Link Recovery Test for FR1 PCell configured with SSB-based BFD and LRSSB-based beam failure detection and link recovery in DRX mode for 1 Rx UE
16.5.2.3.1	Test purpose
The purpose of this test is to verify that the UE properly detects SSB-based beam failure in the set q0 configured for a serving cell and that the UE performs correct SSB-based link recovery based on beam candidate set q1. The purpose is to test the downlink monitoring for beam failure detection within the UEs active DL BWP, during the evaluation period, and link recovery, when DRX is used. This test will partly verify the SSB based beam failure detection and link recovery for an FR1 serving cell requirements in TS 38.133 [6] clause 8.5B.2.
16.5.2.3.2	Test applicability
This test applies to all types of NR RedCap UE with 1 RX from Release 17 onwards supporting link recovery and long DRX cycle.
16.5.2.3.3	Minimum conformance requirement
The minimum conformance requirements are specified in clause 16.5.2.0.1 and 16.5.2.0.2.
The normative reference for this requirement is TS 38.133 [6] clause A.16.5.2.3.
16.5.2.3.4	Test description
Same as the test description given in clause 6.5.5.2.4. 
16.5.2.3.4.1	Initial conditions
Same as the initial conditions given in clause 6.5.5.2.4.1 with following exceptions:
-	Table 6.5.5.2.4.1-1 is replaced by Table 16.5.2.3.4.1-1.
-	Table 6.5.5.2.4.1-2 is replaced by Table 16.5.2.3.4.1-2.
-	Table 6.5.5.2.4.1-3 is replaced by Table 16.5.2.3.4.1-3.
Table 16.5.2.3.4.1-1: Supported test configurations for NR SA FR1 SSB-based beam failure detection and link recovery in DRX mode for 1 Rx UE
	Configuration
	Description

	16.5.2.3-1
	FDD duplex mode, 15 kHz SSB SCS, 10 MHz bandwidth

	16.5.2.3-2
	TDD duplex mode, 15 kHz SSB SCS, 10 MHz bandwidth

	16.5.2.3-3
	TDD duplex mode, 30 kHz SSB SCS, 20 MHz bandwidth

	16.5.2.3-4
	HD-FDD duplex mode, 15 kHz SSB SCS, 10 MHz bandwidth

	Note:	The UE is only required to pass in one of the supported test configurations in FR1



Table 16.5.2.3.4.1-2: Initial conditions for NR SA FR1 SSB-based beam failure detection and link recovery in DRX mode for 1 Rx UE
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1and and 4.4.2.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.5.2.3.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	
	



[bookmark: _Hlk164448161]Table 16.5.2.3.4.1-3: General test parameters for NR SA FR1 SSB-based beam failure detection and link recovery in DRX mode for 1 Rx UE
	Parameter
	Unit
	Value
	Comment

	
	
	Test 1
	

	Active PSCell
	
	Cell 1
	

	RF Channel Number
	
	1
	

	Duplex mode
	Config 1
	
	FDD
	

	
	Config 2, 3
	
	TDD
	

	
	Config 4
	
	HD-FDD
	

	BWchannel
	Config 1,2,4
	MHz
	10: NRB,c = 52
	

	
	Config 3
	
	20: NRB,c = 51
	

	BWchannel
	Config 1
	MHz
	10: NRB,c = 52
	

	
	Config 2
	
	10: NRB,c = 52
	

	
	Config 3
	
	20: NRB,c = 51
	

	
	Config 4
	
	10: NRB,c = 52
	

	DL initial BWP configuration
	Config 1, 2, 3, 4
	
	DLBWP.0.1
	

	DL dedicated BWP configuration
	Config 1, 2, 3, 4
	
	DLBWP.1.1
	

	UL initial BWP configuration
	Config 1, 2, 3, 4
	
	ULBWP.0.1
	

	UL dedicated BWP configuration
	Config 1, 2, 3, 4
	
	ULBWP.1.1
	

	TDD Configuration
	Config 1,4
	
	Not Applicable
	

	
	Config 2
	
	TDDConf.1.1
	

	
	Config 3
	
	TDDConf.2.1
	

	TDD Configuration
	Config 1
	
	Not Applicable
	

	
	Config 2
	
	TDDConf.1.1
	

	
	Config 3
	
	TDDConf.2.1
	

	
	Config 4
	
	Not Applicable
	

	RMSI CORESET Reference Channel
	Config 1,4
	
	CR.1.1 FDD
	

	
	Config 2
	
	CR.1.1 TDD
	

	
	Config 3
	
	CR.2.1 TDD
	

	RMSI CORESET Reference Channel
	Config 1
	
	CR.1.1 FDD
	

	
	Config 2
	
	CR.1.1 TDD
	

	
	Config 3
	
	CR.2.1 TDD
	

	
	Config 4
	
	CR.1.1 FDD
	

	Dedicated CORESET Reference Channel
	Config 1,4
	
	CCR.1.1 FDD
	

	
	Config 2
	
	CCR.1.1 TDD
	

	
	Config 3
	
	CCR.2.1 TDD
	

	Dedicated CORESET Reference Channel
	Config 1
	
	CCR.1.1 FDD
	

	
	Config 2
	
	CCR.1.1 TDD
	

	
	Config 3
	
	CCR.2.1 TDD
	

	
	Config 4
	
	CCR.1.1 FDD
	

	SSB Configuration
	Config 1,2,4
	
	SSB.3 FR1
	

	
	Config 3
	
	SSB.2 RedCap FR1
	

	SSB Configuration
	Config 1
	
	SSB.3 FR1
	

	
	Config 2
	
	SSB.3 FR1
	

	
	Config 3
	
	SSB.2 RedCap FR1
	

	
	Config 4
	
	SSB.3 FR1
	

	SMTC Configuration
	Config 1, 2,3,4
	
	SMTC.1
	

	SMTC Configuration
	Config 1, 2
	
	SMTC.1
	

	
	Config 3
	
	SMTC.1
	

	
	Config 4
	
	SMTC.1
	

	PDSCH/PDCCH subcarrier spacing
	Config 1, 2
	kHz
	15 KHz
	

	
	Config 3
	
	30 KHz
	

	
	Config 4
	
	15 KHz
	

	PRACH Configuration
	Config 1, 2, 3, 4
	
	PRACH.1
	Table A.7-1

	
	Config 3
	
	PRACH.1
	Table A.7-1

	
	Config 4
	
	PRACH.1
	Table A.7-1

	SSB Index assigned as BFD RS (q0)
	
	0
	

	SSB Index assigned as CBD RS (q1)
	
	1
	

	OCNG parameters
	
	OP.1
	

	CP length
	
	Normal
	

	Correlation Matrix and Antenna Configuration
	
	2x1 Low
	

	Beam failure detection transmission parameters
	DCI format
	
	1-0
	

	
	Number of Control OFDM symbols
	
	2
	

	
	Aggregation level 
	CCE
	16
	

	
	Ratio of hypothetical PDCCH RE energy to average SSS RE energy
	dB
	0
	

	
	Ratio of hypothetical PDCCH DMRS energy to average SSS RE energy
	dB
	0
	

	
	DMRS precoder granularity
	
	REG bundle size
	

	
	REG bundle size
	
	6
	

	DRX
	
	DRX.7
	A.5

	Gap pattern ID 
	
	N.A.
	

	rlmInSyncOutOfSyncThreshold
	
	Absent
	When the field is absent, the UE applies the value 0. (38.133 [6] Table 8.1.1-1).

	Rsrp-ThresholdSSB
	Config 1, 2
	dBm/SCS kHz
	-98
	Threshold used for Qin_LR_SSB

	
	Config 3
	
	-95
	

	
	Config 4
	
	-98
	

	beamFailureInstanceMaxCount
	
	n1
	see clause 5.17 of TS 38.321 [12]

	beamFailureDetectionTimer
	
	pbfd4
	see clause 5.17 of TS 38.321 [12]

	CSI-RS configuration for CSI reporting 
	Config 1
	
	CSI-RS.1.1 FDD
	

	
	Config 2
	
	CSI-RS.1.1 TDD
	

	
	Config 3
	
	CSI-RS.2.1 TDD
	

	
	Config 4
	
	CSI-RS.1.1 FDD
	

	CSI-RS for tracking 
	Config 1
	
	TRS.1.1 FDD
	

	
	Config 2
	
	TRS.1.1 TDD
	

	
	Config 3
	
	TRS.1.2 TDD
	

	
	Config 4
	
	TRS.1.1 FDD
	

	SSB Index assigned as RLM RS
	
	
	0, 1
	

	T310 Timer
	
	ms
	1000
	

	N310
	
	
	2
	

	T1
	s
	1
	During this time the UE shall be fully synchronized to cell 1

	T2
	s
	5.17
	

	T3
	s
	 [5.84]
	

	T4
	s
	0
	

	T5
	s
	1.97
	

	D1
	s
	1.93
	

	Note 1:	All configurations are assigned to the UE prior to the start of time period T1.
Note 2:	UE-specific PDCCH is not transmitted after T1 starts.



16.5.2.3.4.2	Test Procedure
Same as the test procedure given in clause 6.5.5.2.4.2.
16.5.2.3.4.3	Message Contents
Same as the message contents given in clause 6.5.5.2.4.3.
16.5.2.3.5	Test Requirement
Same as the test requirements given in clause 6.5.5.2.5 with following exceptions:
-	Table 6.5.5.2.5-1 is replaced by Table 16.5.2.3.5-1.
Table 16.5.2.3.5-1: Cell specific test parameters for NR SA FR1 SSB-based beam failure detection and link recovery in DRX mode for 1 Rx UE
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3
	T4
	T5

	EPRE ratio of PDCCH DMRS to SSS
	dB
	0

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	

	EPRE ratio of PBCH DMRS to SSS
	dB
	

	EPRE ratio of PBCH to PBCH DMRS
	dB
	

	EPRE ratio of PSS to SSS
	dB
	

	EPRE ratio of PDSCH DMRS to SSS 
	dB
	

	EPRE ratio of PDSCH to PDSCH DMRS
	dB
	

	EPRE ratio of OCNG DMRS to SSS
	dB
	

	EPRE ratio of OCNG to OCNG DMRS
	dB
	

	SNR_SSB of set q0
	dB
	5.8
	-2.2
	-2.2
	-12.8
	-12.8

	SNR_SSB of set q1
	dB
	-13.25
	-13.25
	-13.25
	-13.25
	-13.25

	SSB_RP of
	Config 1,2,4
	dBm/
	-111.25
	-111.25
	-84.75
	-84.75
	-84.75

	set q1
	Config 3
	SCS
	-108.25
	-108.25
	-81.75
	-81.75
	-81.75

	

	dBm/15 KHz
	-98

	Propagation condition
	
	TDL-C 300ns 100Hz

	Note 1:	OCNG shall be used such that the resources in Cell 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	The uplink resources for CSI reporting are assigned to the UE prior to the start of time period T1.
Note 3:	NZP CSI-RS resource set configuration for CSI reporting is assigned to the UE prior to the start of time period T1.
Note 4:	Void
Note 5:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
Note 6:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
Note 7:	SNR levels correspond to the signal to noise ratio over the SSS Res.
Note 8:	The SNR in time periods T1, T2, T3, T4 and T5 is denoted as SNR1, SNR2 and SNR3 respectively in figure 6.5.5.1.4-1.



	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3
	T4
	T5

	EPRE ratio of PDCCH DMRS to SSS
	dB
	0

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	

	EPRE ratio of PBCH DMRS to SSS
	dB
	

	EPRE ratio of PBCH to PBCH DMRS
	dB
	

	EPRE ratio of PSS to SSS
	dB
	

	EPRE ratio of PDSCH DMRS to SSS 
	dB
	

	EPRE ratio of PDSCH to PDSCH DMRS
	dB
	

	EPRE ratio of OCNG DMRS to SSS
	dB
	

	EPRE ratio of OCNG to OCNG DMRS
	dB
	

	SNR_SSB of set q0
	Config 1
	dB
	5.8
	-2.2
	-2.2
	-12.8
	-12.8

	
	Config 2
	
	5.8
	-2.2
	-2.2
	-12.8
	-12.8

	
	Config 3
	
	5.8
	-2.2
	-2.2
	-12.8
	-12.8

	
	Config 4
	
	5.8
	-2.2
	-2.2
	-12.8
	-12.8

	SNR_SSB of set q1
	Config 1
	dB
	-13.25
	-13.25
	-13.25
	-13.25
	-13.25

	
	Config 2
	
	-13.25
	-13.25
	-13.25
	-13.25
	-13.25

	
	Config 3
	
	-13.25
	-13.25
	-13.25
	-13.25
	-13.25

	
	Config 4
	
	-13.25
	-13.25
	-13.25
	-13.25
	-13.25

	SSB_RP of set q1
	Config 1
	dBm/SCS kHz
	-111.25
	-111.25
	-84.75
	-84.75
	-84.75

	
	Config 2
	
	-111.25
	-111.25
	-84.75
	-84.75
	-84.75

	
	Config 3
	
	-108.25
	-108.25
	-81.75
	-81.75
	-81.75

	
	Config 4
	
	-111.25
	-111.25
	-84.75
	-84.75
	-84.75

	

	Config 1
	dBm/15 KHz
	-98

	
	Config 2
	
	-98

	
	Config 3
	
	-98

	
	Config 4
	
	-98

	Propagation condition
	
	TDL-C 300ns 100Hz

	Note 1:	OCNG shall be used such that the resources in Cell 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	The uplink resources for CSI reporting are assigned to the UE prior to the start of time period T1.
Note 3:	NZP CSI-RS resource set configuration for CSI reporting is assigned to the UE prior to the start of time period T1.
Note 4:	Void
Note 5:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
Note 6:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
Note 7:	SNR levels correspond to the signal to noise ratio over the SSS Res.
Note 8:	The SNR in time periods T1, T2, T3, T4 and T5 is denoted as SNR1, SNR2 and SNR3 respectively in figure 6.5.5.1.4-1.



16.5.2.4	NR SA FR1 Beam Failure Detection and Link Recovery Test for FR1 PCell configured with SSB-based BFD and LRSSB-based beam failure detection and link recovery in DRX mode for 2 Rx UE
16.5.2.4.1	Test purpose
The purpose of this test is to verify that the UE properly detects SSB-based beam failure in the set q0 configured for a serving cell and that the UE performs correct SSB-based link recovery based on beam candidate set q1. The purpose is to test the downlink monitoring for beam failure detection within the UEs active DL BWP, during the evaluation period, and link recovery, when DRX is used. This test will partly verify the SSB based beam failure detection and link recovery for an FR1 serving cell requirements in TS 38.133 [6] clause 8.5B.2.
16.5.2.4.2	Test applicability
This test applies to all types of NR RedCap UE with 2 RX from Release 17 onwards supporting link recovery and long DRX cycle.
16.5.2.4.3	Minimum conformance requirement
The minimum conformance requirements are specified in clause 16.5.2.0.1 and 16.5.2.0.2.
The normative reference for this requirement is TS 38.133 [6] clause A.16.5.2.4.
16.5.2.4.4	Test description
Same as the test description given in clause 6.5.5.2.4. 
16.5.2.4.4.1	Initial conditions
Same as the initial conditions given in clause 6.5.5.2.4.1 with following exceptions:
-	Table 6.5.5.2.4.1-1 is replaced by Table 16.5.2.4.4.1-1.
-	Table 6.5.5.2.4.1-2 is replaced by Table 16.5.2.4.4.1-2.
-	Table 6.5.5.2.4.1-3 is replaced by Table 16.5.2.4.4.1-3.
Table 16.5.2.4.4.1-1: Supported test configurations for NR SA FR1 SSB-based beam failure detection and link recovery in DRX mode for 2 Rx UE
	Configuration
	Description

	16.5.2.4-1
	FDD duplex mode, 15 kHz SSB SCS, 10 MHz bandwidth

	16.5.2.4-2
	TDD duplex mode, 15 kHz SSB SCS, 10 MHz bandwidth

	16.5.2.4-3
	TDD duplex mode, 30 kHz SSB SCS, 20 MHz bandwidth

	16.5.2.4-4
	HD-FDD duplex mode, 15kHz SSB SCS, 10 MHz bandwidth

	Note:	The UE is only required to be tested in one of the supported test configurations.



Table 16.5.2.4.4.1-2: Initial conditions for NR SA FR1 SSB-based beam failure detection and link recovery in DRX mode for 2 Rx UE
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, table E.14-1 and TS 38.508-1 [14] clause 4.3.1 and 4.4.2.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.5.2.4.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2

	Connection Diagram
	TE Part
	A.3.1.7.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	
	



Table 16.5.2.4.4.1-3: General test parameters for NR SA FR1 SSB-based beam failure detection and link recovery in DRX mode for 2 Rx UE
	Parameter
	Unit
	Value
	Comment

	
	
	Test 1
	

	Active PSCell
	
	Cell 1
	

	RF Channel Number
	
	1
	

	Duplex mode
	Config 1
	
	FDD
	

	
	Config 2, 3
	
	TDD
	

	
	Config 4
	
	HD-FDD
	

	Bwchannel
	Config 1
	MHz
	10: NRB,c = 52
	

	
	Config 2
	
	10: NRB,c = 52
	

	
	Config 3
	
	 20: NRB,c = 51
	

	
	Config 4
	
	10: NRB,c = 52
	

	DL initial BWP configuration
	Config 1, 2, 3, 4
	
	DLBWP.0.1
	

	DL dedicated BWP configuration
	Config 1, 2, 3, 4
	
	DLBWP.1.1
	

	UL initial BWP configuration
	Config 1, 2, 3, 4
	
	ULBWP.0.1
	

	UL dedicated BWP configuration
	Config 1, 2, 3, 4
	
	ULBWP.1.1
	

	TDD Configuration
	Config 1
	
	Not Applicable
	

	
	Config 2
	
	TDDConf.1.1
	

	
	Config 3
	
	TDDConf.2.1
	

	
	Config 4
	
	Not Applicable
	

	RMSI CORESET Reference Channel
	Config 1
	
	CR.1.1 FDD
	

	
	Config 2
	
	CR.1.1 TDD
	

	
	Config 3
	
	CR.2.1 TDD
	

	
	Config 4
	
	CR.1.1 FDD
	

	Dedicated CORESET Reference Channel
	Config 1
	
	CCR.1.1 FDD
	

	
	Config 2
	
	CCR.1.1 TDD
	

	
	Config 3
	
	CCR.2.1 TDD
	

	
	Config 4
	
	CCR.1.1 FDD
	

	SSB Configuration
	Config 1
	
	SSB.3 FR1
	

	
	Config 2
	
	SSB.3 FR1
	

	
	Config 3
	
	SSB.2 RedCap FR1 
	

	
	Config 4
	
	SSB.3 FR1
	

	SMTC Configuration
	Config 1, 2
	
	SMTC.1
	

	
	Config 3
	
	SMTC.1
	

	
	Config 4
	
	SMTC.1
	

	PDSCH/PDCCH subcarrier spacing
	Config 1, 2
	
	15 KHz
	

	
	Config 3
	
	30 KHz
	

	
	Config 4
	
	15 KHz
	

	PRACH Configuration
	Config 1, 2
	
	PRACH.2 FR1PRACH.1
	Table A.7.1-1Table A.7-1

	
	Config 3
	
	PRACH.2 FR1PRACH.1
	Table A.7.1-1Table A.7-1

	
	Config 4
	
	PRACH.2 FR1PRACH.1
	Table A.7.1-1Table A.7-1

	SSB Index assigned as BFD RS (q0)
	
	0
	

	SSB Index assigned as CBD RS (q1)
	
	1
	

	OCNG parameters
	
	OP.1
	

	CP length
	
	Normal
	

	Correlation Matrix and Antenna Configuration
	
	2x2 Low
	

	Beam failure detection transmission parameters
	DCI format
	
	1-0
	

	
	Number of Control OFDM symbols
	
	2
	

	
	Aggregation level 
	CCE
	8
	

	
	Ratio of hypothetical PDCCH RE energy to average SSS RE energy
	dB
	0
	

	
	Ratio of hypothetical PDCCH DMRS energy to average SSS RE energy
	dB
	0
	

	
	DMRS precoder granularity
	
	REG bundle size
	

	
	REG bundle size
	
	6
	

	DRX
	
	DRX.7
	A.5

	Gap pattern ID 
	
	N.A.
	

	rlmInSyncOutOfSyncThreshold
	
	Absent
	When the field is absent, the UE applies the value 0. (38.133 [6] Table 8.1.1-1).

	Rsrp-ThresholdSSB
	Config 1, 2
	dBm/SCS kHz
	-98
	Threshold used for Qin_LR_SSB

	
	Config 3
	
	-95
	

	
	Config 4
	
	-98
	

	beamFailureInstanceMaxCount
	
	n1
	see clause 5.17 of TS 38.321 [12]

	beamFailureDetectionTimer
	
	pbfd4
	see clause 5.17 of TS 38.321 [12]

	CSI-RS configuration for CSI reporting 
	Config 1
	
	CSI-RS.1.1 FDD
	

	
	Config 2
	
	CSI-RS.1.1 TDD
	

	
	Config 3
	
	CSI-RS.2.1 TDD
	

	
	Config 4
	
	CSI-RS.1.1 FDD
	

	CSI-RS for tracking 
	Config 1
	
	TRS.1.1 FDD
	

	
	Config 2
	
	TRS.1.1 TDD
	

	
	Config 3
	
	TRS.1.2 TDD
	

	
	Config 4
	
	TRS.1.1 FDD
	

	SSB Index assigned as RLM RS
	
	
	0, 1
	

	T310 Timer
	
	ms
	1000
	

	N310
	
	
	2
	

	T1
	s
	1
	During this time the UE shall be fully synchronized to cell 1

	T2
	s
	5.17
	

	T3
	s
	3.24
	

	T4
	s
	0
	

	T5
	s
	1.97
	

	D1
	s
	1.93
	

	Note 1:	All configurations are assigned to the UE prior to the start of time period T1.
Note 2:	UE-specific PDCCH is not transmitted after T1 starts.



16.5.2.4.4.2	Test Procedure
Same as the test procedure given in clause 6.5.5.2.4.2.
16.5.2.4.4.3	Message Contents
Same as the message contents given in clause 6.5.5.2.4.3.
16.5.2.4.5	Test Requirement
Same as the test requirements given in clause 6.5.5.2.5 with following exceptions:
-	Table 6.5.5.2.5-1 is replaced by Table 16.5.2.4.5-1.
Table 16.5.2.4.5-1: Cell specific test parameters for NR SA FR1 SSB-based beam failure detection and link recovery in DRX mode for 2 Rx UE
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3
	T4
	T5

	EPRE ratio of PDCCH DMRS to SSS
	dB
	0

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	

	EPRE ratio of PBCH DMRS to SSS
	dB
	

	EPRE ratio of PBCH to PBCH DMRS
	dB
	

	EPRE ratio of PSS to SSS
	dB
	

	EPRE ratio of PDSCH DMRS to SSS 
	dB
	

	EPRE ratio of PDSCH to PDSCH DMRS
	dB
	

	EPRE ratio of OCNG DMRS to SSS
	dB
	

	EPRE ratio of OCNG to OCNG DMRS
	dB
	

	SNR_SSB of set q0
	Config 1
	dB
	5.8
	-2.2
	-12.8
	-12.8
	-12.8

	
	Config 2
	
	5.8
	-2.2
	-12.8
	-12.8
	-12.8

	
	Config 3
	
	5.8
	-2.2
	-12.8
	-12.8
	-12.8

	
	Config 4
	
	5.8
	-2.2
	-12.8
	-12.8
	-12.8

	SNR_SSB of set q1
	Config 1
	dB
	-10.2
	-10.2
	10.2
	10.2
	10.2

	
	Config 2
	
	-10.2
	-10.2
	10.2
	10.2
	10.2

	
	Config 3
	
	-10.2
	-10.2
	10.2
	10.2
	10.2

	
	Config 4
	
	-10.2
	-10.2
	10.2
	10.2
	10.2

	SSB_RP of set q1
	Config 1
	dBm/SCS kHz
	-108.2
	-108.2
	-87.8
	-87.8
	-87.8

	
	Config 2
	
	-108.2
	-108.2
	-87.8
	-87.8
	-87.8

	
	Config 3
	
	-105.2
	-105.2
	-84.8
	-84.8
	-84.8

	
	Config 4
	
	-108.2
	-108.2
	-87.8
	-87.8
	-87.8

	

	Config 1
	dBm/15 KHz
	-98

	
	Config 2
	
	-98

	
	Config 3
	
	-98

	
	Config 4
	
	-98

	Propagation condition
	
	TDL-C 300ns 100Hz

	Note 1:	OCNG shall be used such that the resources in Cell 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	The uplink resources for CSI reporting are assigned to the UE prior to the start of time period T1.
Note 3:	NZP CSI-RS resource set configuration for CSI reporting is assigned to the UE prior to the start of time period T1.
Note 4:	Void
Note 5:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
Note 6:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
Note 7:	SNR levels correspond to the signal to noise ratio over the SSS Res.
Note 8:	The SNR in time periods T1, T2, T3, T4 and T5 is denoted as SNR1, SNR2 and SNR3 respectively in figure 6.5.5.2.4-1.
Note 9:	The SNR values are specified for testing a UE which supports 2RX on at least one band.



16.5.2.5	NR SA FR1 Beam Failure Detection and Link Recovery Test for FR1 PCell configured with CSI-RS-based BFD and LR in non-DRX mode for 1 Rx UE
16.5.2.5.1	Test purpose
To verify that the UE properly detects CSI-RS-based beam failure in the set q0 configured for a serving cell and that the UE performs correct CSI-RS-based link recovery based on beam candidate set q1. The purpose is to test the downlink monitoring for beam failure detection within the UEs active DL BWP, during the evaluation period, and link recovery, when no DRX is used. This test will partly verify the CSI-RS based beam failure detection and link recovery for an FR1 serving cell requirements in 38.133 [6] clause 8.5B.3.
16.5.2.5.2	Test applicability
This test applies to all types of NR RedCap UE with 1 Rx from Release 17 onwards supporting CSI-RS based RLM and link recovery.
16.5.2.5.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.5.2.0.1 and 16.5.2.0.3.
The normative reference for this requirement is TS 38.133 [6] clause A.16.5.2.5.
16.5.2.5.4	Test description
Same as the test description given in clause 6.5.5.3.4.
16.5.2.5.4.1	Initial conditions
Same as the initial conditions given in clause 6.5.5.3.4.1 with following exceptions:
-	Table 6.5.5.3.4.1-1 is replaced by Table 16.5.2.5.4.1-1.
-	Table 6.5.5.3.4.1-2 is replaced by Table 16.5.2.5.4.1-2.
-	Table 6.5.5.3.4.1-3 is replaced by Table 16.5.2.5.4.1-3.
Table 16.5.2.5.4.1-1: Supported test configurations
	Configuration
	Description

	16.5.2.5-1
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.5.2.5-2
	15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.5.2.5-3
	30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.5.2.5-4
	15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note:	The UE is only required to pass in one of the supported test configurations in FR1



Table 16.5.2.5.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.5.2.5.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	
	



Table 16.5.2.5.4.1-3: General test parameters
	Parameter
	Unit
	Value
	Comment

	
	
	Test 1
	

	Active PCell
	
	Cell 1
	

	RF Channel Number
	
	1
	

	Duplex mode
	Config 1
	
	FDD
	

	
	Config 2,3
	
	TDD
	

	
	Config 4
	
	HD-FDD
	

	TDD Configuration
	Config 1,4
	
	Not Applicable
	

	
	Config 2
	
	TDDConf.1.1
	

	
	Config 3
	
	TDDConf.2.1
	

	RMSI CORESET Reference Channel
	Config 1,4
	
	CR.1.1 FDD
	

	
	Config 2
	
	CR.1.1 TDD
	

	
	Config 3
	
	CR.2.1 TDD
	

	Dedicated CORESET Reference Channel
	Config 1,4
	
	CCR.1.1 FDD
	

	
	Config 2
	
	CCR.1.1 TDD
	

	
	Config 3
	
	CCR.2.1 TDD
	

	SSB Configuration
	Config 1,2,4
	
	SSB.3 FR1
	

	
	Config 3
	
	SSB.2 RedCap FR1
	

	SMTC Configuration
	
	SMTC.1
	

	PDSCH/PDCCH subcarrier spacing
	Config 1,2,4
	
	15 KHz
	

	
	Config 3
	
	30 KHz
	

	PRACH Configuration
	
	PRACH.4 FR1
	

	csi-RS-Index assigned as beam failure detection RS in set q0
	
	0
	

	OCNG parameters
	
	OP.1
	

	CP length
	
	Normal
	

	Correlation Matrix and Antenna Configuration
	
	2x1 Low
	

	Beam failure detection transmission parameters
	DCI format
	
	1-0
	

	
	Number of Control OFDM symbols
	
	2
	

	
	Aggregation level 
	CCE
	16
	

	
	Ratio of hypothetical PDCCH RE energy to average CSI-RS RE energy
	dB
	0
	

	
	Ratio of hypothetical PDCCH DMRS energy to average CSI-RS RE energy
	dB
	0
	

	
	DMRS precoder granularity
	
	REG bundle size
	

	
	REG bundle size
	
	6
	

	DRX
	
	OFF
	

	Gap pattern ID
	
	N.A.
	

	csi-RS-Index assigned as candidate beam detection RS in set q1
	
	1
	

	rlmInSyncOutOfSyncThreshold
	
	absent
	When the field is absent, the UE applies the value 0.

	rsrp-ThresholdSSB
	Config 1,2,4
	dBm/SCS
	-98
	Threshold used for Qin_LR_SSB

	
	Config 3
	dBm/SCS
	-95
	Threshold used for Qin_LR_SSB

	[bookmark: OLE_LINK39]powerControlOffsetSS
	
	db0
	Used for deriving rsrp-ThresholdCSI-RS

	beamFailureInstanceMaxCount
	
	n1
	see TS 38.321 [12], section 5.17

	beamFailureDetectionTimer
	
	pbfd4
	see TS 38.321 [12], section 5.17

	CSI-RS configuration for q0 and q1
	Config 1,4
	
	CSI-RS.1.2 FDD 
	

	
	Config 2
	
	CSI-RS.1.2 TDD
	

	
	Config 3
	
	CSI-RS.2.2 TDD
	

	CSI-RS configuration for CSI reporting
	Config 1,4
	
	CSI-RS.1.1 FDD
	

	
	Config 2
	
	CSI-RS.1.1 TDD
	

	
	Config 3
	
	CSI-RS.2.1 TDD
	

	TRS configuration
	Config 1,4
	
	TRS.1.1 FDD
	

	
	Config 2
	
	TRS.1.1 TDD
	

	
	Config 3
	
	TRS.1.2 TDD
	

	CSI-RS-Index assigned as RLM RS
	Config 1,4
	
	CSI-RS.1.2 FDD
	

	
	Config 2
	
	CSI-RS.1.2 TDD
	

	
	Config 3
	
	CSI-RS.2.2 TDD
	

	T310 Timer
	ms
	1000
	

	N310
	
	2
	

	T1
	s
	0.2
	During this time the UE shall be fully synchronized to cell 1

	T2
	s
	0.18
	

	T3
	s
	0.27
	

	T4
	s
	0
	

	T5
	s
	0.08
	

	D1
	s
	0.04
	

	Note 1:	UE-specific PDCCH is not transmitted after T1 starts.



16.5.2.5.4.2	Test procedure
Same as the test procedure given in clause 6.5.5.3.4.2.
16.5.2.5.4.3	Message contents
Same as the message contents given in clause 6.5.5.3.4.3.
16.5.2.5.5	Test requirement
Same as the test requirements given in clause 6.5.5.3.5 with following exceptions:
-	Table 6.5.5.3.5-1 is replaced by Table 16.5.2.5.5-1.
Table 16.5.2.5.5-1: Cell specific test parameters
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3
	T4
	T5

	EPRE ratio of PDCCH DMRS to SSS
	dB
	0

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	

	EPRE ratio of PBCH DMRS to SSS
	dB
	

	EPRE ratio of PBCH to PBCH DMRS
	dB
	

	EPRE ratio of PSS to SSS
	dB
	

	EPRE ratio of PDSCH DMRS to SSS 
	dB
	

	EPRE ratio of PDSCH to PDSCH DMRS
	dB
	

	EPRE ratio of OCNG DMRS to SSS
	dB
	

	EPRE ratio of OCNG to OCNG DMRS
	dB
	

	SNR_CSI-RS of set q0
	dB
	5.8
	-2.2
	-12.8
	-12.8
	-12.8

	SNR_CSI-RS of set q1
	dB
	-10.2
	-10.2
	10.2
	10.2
	10.2

	CSI-RS_RP of set q1
	Config 1,2,4
	dBm/
SCS
	-108.2
	-108.2
	-87.8
	-87.8
	-87.8

	
	Config 3
	
	-105.2
	-105.2
	-84.8
	-84.8
	-84.8

	

	dBm/
15 KHz
	-98

	Propagation condition
	
	TDL-C 300ns 100Hz

	Note 1:	OCNG shall be used such that the resources in Cell 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	The uplink resources for CSI reporting are assigned to the UE prior to the start of time period T1.
Note 3:	NZP CSI-RS resource set configuration for CSI reporting are assigned to the UE prior to the start of time period T1.
Note 4:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
Note 5:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
Note 6:	SNR levels correspond to the signal to noise ratio over the REs carrying CSI-RS.
Note 7:	The SNR in time periods T1, T2, T3, T4 and T5 is denoted as SNR1, SNR2 and SNR3 respectively in figure 6.5.5.3.4-1.



16.5.2.6	NR SA FR1 Beam Failure Detection and Link Recovery Test for FR1 PCell configured with CSI-RS-based BFD and LR in non-DRX mode for 2 Rx UE
16.5.2.6.1	Test purpose
To verify that the UE properly detects CSI-RS-based beam failure in the set q0 configured for a serving cell and that the UE performs correct CSI-RS-based link recovery based on beam candidate set q1. The purpose is to test the downlink monitoring for beam failure detection within the UEs active DL BWP, during the evaluation period, and link recovery, when no DRX is used. This test will partly verify the CSI-RS based beam failure detection and link recovery for an FR1 serving cell requirements in 38.133 [6] clause 8.5B.3.
16.5.2.6.2	Test applicability
This test applies to all types of NR RedCap UE with 2 Rx from Release 17 onwards supporting CSI-RS based RLM and link recovery.
16.5.2.6.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.5.2.0.1 and 16.5.2.0.3.
The normative reference for this requirement is TS 38.133 [6] clause A.16.5.2.6.
16.5.2.6.4	Test description
Same as the test description given in clause 6.5.5.3.4.
16.5.2.6.4.1	Initial conditions
Same as the initial conditions given in clause 6.5.5.3.4.1 with following exceptions:
-	Table 6.5.5.3.4.1-1 is replaced by Table 16.5.2.6.4.1-1.
-	Table 6.5.5.3.4.1-2 is replaced by Table 16.5.2.6.4.1-2.
-	Table 6.5.5.3.4.1-3 is replaced by Table 16.5.2.6.4.1-3.
Table 16.5.2.6.4.1-1: Supported test configurations
	Configuration
	Description

	16.5.2.6-1
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.5.2.6-2
	15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.5.2.6-3
	30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.5.2.6-4
	15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note:	The UE is only required to pass in one of the supported test configurations in FR1



Table 16.5.2.6.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.5.2.6.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2

	Connection Diagram
	TE Part
	A.3.1.8.2 with n=1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	
	



Table 16.5.2.6.4.1-3: General test parameters
	Parameter
	Unit
	Value
	Comment

	
	
	Test 1
	

	Active PCell
	
	Cell 1
	

	RF Channel Number
	
	1
	

	Duplex mode
	Config 1
	
	FDD
	

	
	Config 2,3
	
	TDD
	

	
	Config 4
	
	HD-FDD
	

	TDD Configuration
	Config 1,4
	
	Not Applicable
	

	
	Config 2
	
	TDDConf.1.1
	

	
	Config 3
	
	TDDConf.2.1
	

	RMSI CORESET Reference Channel
	Config 1,4
	
	CR.1.1 FDD
	

	
	Config 2
	
	CR.1.1 TDD
	

	
	Config 3
	
	CR.2.1 TDD
	

	Dedicated CORESET Reference Channel
	Config 1,4
	
	CCR.1.1 FDD
	

	
	Config 2
	
	CCR.1.1 TDD
	

	
	Config 3
	
	CCR.2.1 TDD
	

	SSB Configuration
	Config 1,2,4
	
	SSB.3 FR1
	

	
	Config 3
	
	SSB.2 RedCap FR1
	

	SMTC Configuration
	
	SMTC.1
	

	PDSCH/PDCCH subcarrier spacing
	Config 1,2,4
	
	15 KHz
	

	
	Config 3
	
	30 KHz
	

	PRACH Configuration
	
	PRACH.4 FR1
	

	csi-RS-Index assigned as beam failure detection RS in set q0
	
	0
	

	OCNG parameters
	
	OP.1
	

	CP length
	
	Normal
	

	Correlation Matrix and Antenna Configuration
	
	2x2 Low
	

	Beam failure detection transmission parameters
	DCI format
	
	1-0
	

	
	Number of Control OFDM symbols
	
	2
	

	
	Aggregation level 
	CCE
	8
	

	
	Ratio of hypothetical PDCCH RE energy to average CSI-RS RE energy
	dB
	0
	

	
	Ratio of hypothetical PDCCH DMRS energy to average CSI-RS RE energy
	dB
	0
	

	
	DMRS precoder granularity
	
	REG bundle size
	

	
	REG bundle size
	
	6
	

	DRX
	
	OFF
	

	Gap pattern ID
	
	N.A.
	

	csi-RS-Index assigned as candidate beam detection RS in set q1
	
	1
	

	rlmInSyncOutOfSyncThreshold
	
	absent
	When the field is absent, the UE applies the value 0.

	rsrp-ThresholdSSB
	Config 1,2,4
	dBm/SCS
	-98
	Threshold used for Qin_LR_SSB

	
	Config 3
	dBm/SCS
	-95
	Threshold used for Qin_LR_SSB

	powerControlOffsetSS
	
	db0
	Used for deriving rsrp-ThresholdCSI-RS

	beamFailureInstanceMaxCount
	
	n1
	see TS 38.321 [12], section 5.17

	beamFailureDetectionTimer
	
	pbfd4
	see TS 38.321 [12], section 5.17

	CSI-RS configuration for q0 and q1
	Config 1,4
	
	CSI-RS.1.2 FDD 
	

	
	Config 2
	
	CSI-RS.1.2 TDD
	

	
	Config 3
	
	CSI-RS.2.2 TDD
	

	CSI-RS configuration for CSI reporting
	Config 1,4
	
	CSI-RS.1.1 FDD
	

	
	Config 2
	
	CSI-RS.1.1 TDD
	

	
	Config 3
	
	CSI-RS.2.1 TDD
	

	TRS configuration
	Config 1,4
	
	TRS.1.1 FDD
	

	
	Config 2
	
	TRS.1.1 TDD
	

	
	Config 3
	
	TRS.1.2 TDD
	

	CSI-RS-Index assigned as RLM RS
	Config 1,4
	
	CSI-RS.1.2 FDD
	

	
	Config 2
	
	CSI-RS.1.2 TDD
	

	
	Config 3
	
	CSI-RS.2.2 TDD
	

	T310 Timer
	ms
	1000
	

	N310
	
	2
	

	T1
	s
	0.2
	During this time the UE shall be fully synchronized to cell 1

	T2
	s
	0.18
	

	T3
	s
	0.14
	

	T4
	s
	0
	

	T5
	s
	0.08
	

	D1
	s
	0.04
	

	Note 1:	UE-specific PDCCH is not transmitted after T1 starts.



16.5.2.6.4.2	Test procedure
Same as the test procedure given in clause 6.5.5.3.4.2.
16.5.2.6.4.3	Message contents
Same as the message contents given in clause 6.5.5.3.4.3.
16.5.2.6.5	Test requirement
Same as the test requirements given in clause 6.5.5.3.5 with following exceptions:
-	Table 6.5.5.3.5-1 is replaced by Table 16.5.2.6.5-1.
Table 16.5.2.6.5-1: Cell specific test parameters
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3
	T4
	T5

	EPRE ratio of PDCCH DMRS to SSS
	dB
	0

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	

	EPRE ratio of PBCH DMRS to SSS
	dB
	

	EPRE ratio of PBCH to PBCH DMRS
	dB
	

	EPRE ratio of PSS to SSS
	dB
	

	EPRE ratio of PDSCH DMRS to SSS 
	dB
	

	EPRE ratio of PDSCH to PDSCH DMRS
	dB
	

	EPRE ratio of OCNG DMRS to SSS
	dB
	

	EPRE ratio of OCNG to OCNG DMRS
	dB
	

	SNR_CSI-RS of set q0
	dB
	5.8
	-2.2
	-12.8
	-12.8
	-12.8

	SNR_CSI-RS of set q1
	dB
	-10.2
	-10.2
	10.2
	10.2
	10.2

	CSI-RS_RP of set q1
	Config 1,2,4
	dBm/
SCS
	-108.2
	-108.2
	-87.8
	-87.8
	-87.8

	
	Config 3
	
	-105.2
	-105.2
	-84.8
	-84.8
	-84.8

	

	dBm/
15 KHz
	-98

	Propagation condition
	
	TDL-C 300ns 100Hz

	Note 1:	OCNG shall be used such that the resources in Cell 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	The uplink resources for CSI reporting are assigned to the UE prior to the start of time period T1.
Note 3:	NZP CSI-RS resource set configuration for CSI reporting are assigned to the UE prior to the start of time period T1.
Note 4:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
Note 5:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
Note 6:	SNR levels correspond to the signal to noise ratio over the REs carrying CSI-RS.
Note 7:	The SNR in time periods T1, T2, T3, T4 and T5 is denoted as SNR1, SNR2 and SNR3 respectively in figure 6.5.5.3.4-1.
Note 8:	The SNR values are specified for testing a UE which supports 2RX on at least one band.



16.5.2.7	NR SA FR1 Beam Failure Detection and Link Recovery Test for FR1 PCell configured with CSI-RS-based BFD and LR in DRX mode for 1 Rx UE
16.5.2.7.1	Test purpose
To verify that the UE properly detects CSI-RS-based beam failure in the set q0 configured for a serving cell and that the UE performs correct CSI-RS-based link recovery based on beam candidate set q1. The purpose is to test the downlink monitoring for beam failure detection within the UEs active DL BWP, during the evaluation period, and link recovery, when DRX is used. This test will partly verify the CSI-RS based beam failure detection and link recovery for an FR1 serving cell requirements in 38.133 [6] clause 8.5B.3.
16.5.2.7.2	Test applicability
This test applies to all types of NR RedCap UE with 1 Rx from Release 17 onwards supporting CSI-RS based RLM, long DRX cycle and link recovery.
16.5.2.7.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.5.2.0.1 and 16.5.2.0.3.
The normative reference for this requirement is TS 38.133 [6] clause A.16.5.2.7.
16.5.2.7.4	Test description
Same as the test description given in clause 6.5.5.4.4.
16.5.2.7.4.1	Initial conditions
Same as the initial conditions given in clause 6.5.5.4.4.1 with following exceptions:
-	Table 6.5.5.4.4.1-1 is replaced by Table 16.5.2.7.4.1-1.
-	Table 6.5.5.4.4.1-2 is replaced by Table 16.5.2.7.4.1-2.
-	Table 6.5.5.4.4.1-3 is replaced by Table 16.5.2.7.4.1-3.
Table 16.5.2.7.4.1-1: Supported test configurations
	Configuration
	Description

	16.5.2.7-1
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.5.2.7-2
	15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.5.2.7-3
	30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.5.2.7-4
	15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note:	The UE is only required to pass in one of the supported test configurations in FR1



Table 16.5.2.7.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.5.2.7.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	
	



Table 16.5.2.7.4.1-3: General test parameters
	Parameter
	Unit
	Value
	Comment

	
	
	Test 1
	

	Active PCell
	
	Cell 1
	

	RF Channel Number
	
	1
	

	Duplex mode
	Config 1
	
	FDD
	

	
	Config 2,3
	
	TDD
	

	
	Config 4
	
	HD-FDD
	

	TDD Configuration
	Config 1,4
	
	Not Applicable
	

	
	Config 2
	
	TDDConf.1.1
	

	
	Config 3
	
	TDDConf.2.1
	

	RMSI CORESET Reference Channel
	Config 1,4
	
	CR.1.1 FDD
	

	
	Config 2
	
	CR.1.1 TDD
	

	
	Config 3
	
	CR.2.1 TDD
	

	Dedicated CORESET Reference Channel
	Config 1,4
	
	CCR.1.1 FDD
	

	
	Config 2
	
	CCR.1.1 TDD
	

	
	Config 3
	
	CCR.2.1 TDD
	

	SSB Configuration
	Config 1,2,4
	
	SSB.3 FR1
	

	
	Config 3
	
	SSB.2 RedCap FR1
	

	SMTC Configuration
	
	SMTC.1
	

	PDSCH/PDCCH subcarrier spacing
	Config 1,2,4
	
	15 KHz
	

	
	Config 3
	
	30 KHz
	

	PRACH Configuration
	
	PRACH.4 FR1
	

	csi-RS-Index assigned as beam failure detection RS in set q0
	
	0
	

	OCNG parameters
	
	OP.1
	

	CP length
	
	Normal
	

	Correlation Matrix and Antenna Configuration
	
	2x1 Low
	

	Beam failure detection transmission parameters
	DCI format
	
	1-0
	

	
	Number of Control OFDM symbols
	
	2
	

	
	Aggregation level 
	CCE
	16
	

	
	Ratio of hypothetical PDCCH RE energy to average CSI-RS RE energy
	dB
	0
	

	
	Ratio of hypothetical PDCCH DMRS energy to average CSI-RS RE energy
	dB
	0
	

	
	DMRS precoder granularity
	
	REG bundle size
	

	
	REG bundle size
	
	6
	

	DRX
	
	DRX.7
	

	Gap pattern ID
	
	N.A.
	

	csi-RS-Index assigned as candidate beam detection RS in set q1
	
	1
	

	rlmInSyncOutOfSyncThreshold
	
	absent
	When the field is absent, the UE applies the value 0.

	rsrp-ThresholdSSB
	Config 1,2,4
	dBm/SCS
	-98
	Threshold used for Qin_LR_SSB

	
	Config 3
	dBm/SCS
	-95
	Threshold used for Qin_LR_SSB

	powerControlOffsetSS
	
	db0
	Used for deriving rsrp-ThresholdCSI-RS

	beamFailureInstanceMaxCount
	
	n1
	see TS 38.321 [12], section 5.17

	beamFailureDetectionTimer
	
	pbfd4
	see TS 38.321 [12], section 5.17

	CSI-RS configuration for q0 and q1
	Config 1,4
	
	CSI-RS.1.2 FDD 
	

	
	Config 2
	
	CSI-RS.1.2 TDD
	

	
	Config 3
	
	CSI-RS.2.2 TDD
	

	CSI-RS configuration for CSI reporting
	Config 1,4
	
	CSI-RS.1.1 FDD
	

	
	Config 2
	
	CSI-RS.1.1 TDD
	

	
	Config 3
	
	CSI-RS.2.1 TDD
	

	TRS configuration
	Config 1,4
	
	TRS.1.1 FDD
	

	
	Config 2
	
	TRS.1.1 TDD
	

	
	Config 3
	
	TRS.1.2 TDD
	

	CSI-RS-Index assigned as RLM RS
	Config 1,4
	
	CSI-RS.1.2 FDD
	

	
	Config 2
	
	CSI-RS.1.2 TDD
	

	
	Config 3
	
	CSI-RS.2.2 TDD
	

	T310 Timer
	ms
	1000
	

	N310
	
	2
	

	T1
	s
	1
	During this time the UE shall be fully synchronized to cell 1

	T2
	s
	8.37
	

	T3
	s
	12.24
	

	T4
	s
	0
	

	T5
	s
	1.97
	

	D1
	s
	1.93
	

	Note 1:	UE-specific PDCCH is not transmitted after T1 starts.



16.5.2.7.4.2	Test procedure
Same as the test procedure given in clause 6.5.5.4.4.2.
16.5.2.7.4.3	Message contents
Same as the message contents given in clause 6.5.5.4.4.3.
16.5.2.7.5	Test requirement
Same as the test requirements given in clause 6.5.5.4.5 with following exceptions:
-	Table 6.5.5.4.5-1 is replaced by Table 16.5.2.7.5-1.
Table 16.5.2.7.5-1: Cell specific test parameters
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3
	T4
	T5

	EPRE ratio of PDCCH DMRS to SSS
	dB
	0

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	

	EPRE ratio of PBCH DMRS to SSS
	dB
	

	EPRE ratio of PBCH to PBCH DMRS
	dB
	

	EPRE ratio of PSS to SSS
	dB
	

	EPRE ratio of PDSCH DMRS to SSS 
	dB
	

	EPRE ratio of PDSCH to PDSCH DMRS
	dB
	

	EPRE ratio of OCNG DMRS to SSS
	dB
	

	EPRE ratio of OCNG to OCNG DMRS
	dB
	

	SNR_CSI-RS of set q0
	dB
	5.8
	-2.2
	-12.8
	-12.8
	-12.8

	SNR_CSI-RS of set q1
	dB
	-10.2
	-10.2
	10.2
	10.2
	10.2

	CSI-RS_RP of set q1
	Config 1,2,4
	dBm/
SCS
	-108.2
	-108.2
	-87.8
	-87.8
	-87.8

	
	Config 3
	
	-105.2
	-105.2
	-84.8
	-84.8
	-84.8

	

	dBm/
15 KHz
	-98

	Propagation condition
	
	TDL-C 300ns 100Hz

	Note 1:	OCNG shall be used such that the resources in Cell 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	The uplink resources for CSI reporting are assigned to the UE prior to the start of time period T1.
Note 3:	NZP CSI-RS resource set configuration for CSI reporting are assigned to the UE prior to the start of time period T1.
Note 4:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
Note 5:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
Note 6:	SNR levels correspond to the signal to noise ratio over the REs carrying CSI-RS.
Note 7:	The SNR in time periods T1, T2, T3, T4 and T5 is denoted as SNR1, SNR2 and SNR3 respectively in figure 6.5.5.4.4-1.



16.5.2.8	NR SA FR1 Beam Failure Detection and Link Recovery Test for FR1 PCell configured with CSI-RS-based BFD and LR in DRX mode for 2 Rx UE
16.5.2.8.1	Test purpose
To verify that the UE properly detects CSI-RS-based beam failure in the set q0 configured for a serving cell and that the UE performs correct CSI-RS-based link recovery based on beam candidate set q1. The purpose is to test the downlink monitoring for beam failure detection within the UEs active DL BWP, during the evaluation period, and link recovery, when DRX is used. This test will partly verify the CSI-RS based beam failure detection and link recovery for an FR1 serving cell requirements in 38.133 [6] clause 8.5B.3.
16.5.2.8.2	Test applicability
This test applies to all types of NR RedCap UE with 2 Rx from Release 17 onwards supporting CSI-RS based RLM, long DRX cycle and link recovery.
16.5.2.8.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.5.2.0.1 and 16.5.2.0.3.
The normative reference for this requirement is TS 38.133 [6] clause A.16.5.2.8.
16.5.2.8.4	Test description
Same as the test description given in clause 6.5.5.4.4.
16.5.2.8.4.1	Initial conditions
Same as the initial conditions given in clause 6.5.5.4.4.1 with following exceptions:
-	Table 6.5.5.4.4.1-1 is replaced by Table 16.5.2.8.4.1-1.
-	Table 6.5.5.4.4.1-2 is replaced by Table 16.5.2.8.4.1-2.
-	Table 6.5.5.4.4.1-3 is replaced by Table 16.5.2.8.4.1-3.
Table 16.5.2.8.4.1-1: Supported test configurations
	Configuration
	Description

	16.5.2.8-1
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.5.2.8-2
	15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.5.2.8-3
	30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.5.2.8-4
	15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note:	The UE is only required to pass in one of the supported test configurations in FR1



Table 16.5.2.8.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.5.2.8.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2

	Connection Diagram
	TE Part
	A.3.1.8.2
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	
	



Table 16.5.2.8.4.1-3: General test parameters
	Parameter
	Unit
	Value
	Comment

	
	
	Test 1
	

	Active PCell
	
	Cell 1
	

	RF Channel Number
	
	1
	

	Duplex mode
	Config 1
	
	FDD
	

	
	Config 2,3
	
	TDD
	

	
	Config 4
	
	HD-FDD
	

	TDD Configuration
	Config 1,4
	
	Not Applicable
	

	
	Config 2
	
	TDDConf.1.1
	

	
	Config 3
	
	TDDConf.2.1
	

	RMSI CORESET Reference Channel
	Config 1,4
	
	CR.1.1 FDD
	

	
	Config 2
	
	CR.1.1 TDD
	

	
	Config 3
	
	CR.2.1 TDD
	

	Dedicated CORESET Reference Channel
	Config 1,4
	
	CCR.1.1 FDD
	

	
	Config 2
	
	CCR.1.1 TDD
	

	
	Config 3
	
	CCR.2.1 TDD
	

	SSB Configuration
	Config 1,2,4
	
	SSB.3 FR1
	

	
	Config 3
	
	SSB.2 RedCap FR1
	

	SMTC Configuration
	
	SMTC.1
	

	PDSCH/PDCCH subcarrier spacing
	Config 1,2,4
	
	15 KHz
	

	
	Config 3
	
	30 KHz
	

	PRACH Configuration
	
	PRACH.4 FR1
	

	csi-RS-Index assigned as beam failure detection RS in set q0
	
	0
	

	OCNG parameters
	
	OP.1
	

	CP length
	
	Normal
	

	Correlation Matrix and Antenna Configuration
	
	2x2 Low
	

	Beam failure detection transmission parameters
	DCI format
	
	1-0
	

	
	Number of Control OFDM symbols
	
	2
	

	
	Aggregation level 
	CCE
	8
	

	
	Ratio of hypothetical PDCCH RE energy to average CSI-RS RE energy
	dB
	0
	

	
	Ratio of hypothetical PDCCH DMRS energy to average CSI-RS RE energy
	dB
	0
	

	
	DMRS precoder granularity
	
	REG bundle size
	

	
	REG bundle size
	
	6
	

	DRX
	
	DRX.7
	

	Gap pattern ID
	
	N.A.
	

	csi-RS-Index assigned as candidate beam detection RS in set q1
	
	1
	

	rlmInSyncOutOfSyncThreshold
	
	absent
	When the field is absent, the UE applies the value 0.

	rsrp-ThresholdSSB
	Config 1,2,4
	dBm/SCS
	-98
	Threshold used for Qin_LR_SSB

	
	Config 3
	dBm/SCS
	-95
	Threshold used for Qin_LR_SSB

	powerControlOffsetSS
	
	db0
	Used for deriving rsrp-ThresholdCSI-RS

	beamFailureInstanceMaxCount
	
	n1
	see TS 38.321 [12], section 5.17

	beamFailureDetectionTimer
	
	pbfd4
	see TS 38.321 [12], section 5.17

	CSI-RS configuration for q0 and q1
	Config 1,4
	
	CSI-RS.1.2 FDD 
	

	
	Config 2
	
	CSI-RS.1.2 TDD
	

	
	Config 3
	
	CSI-RS.2.2 TDD
	

	CSI-RS configuration for CSI reporting
	Config 1,4
	
	CSI-RS.1.1 FDD
	

	
	Config 2
	
	CSI-RS.1.1 TDD
	

	
	Config 3
	
	CSI-RS.2.1 TDD
	

	TRS configuration
	Config 1,4
	
	TRS.1.1 FDD
	

	
	Config 2
	
	TRS.1.1 TDD
	

	
	Config 3
	
	TRS.1.2 TDD
	

	CSI-RS-Index assigned as RLM RS
	Config 1,4
	
	CSI-RS.1.2 FDD
	

	
	Config 2
	
	CSI-RS.1.2 TDD
	

	
	Config 3
	
	CSI-RS.2.2 TDD
	

	T310 Timer
	ms
	1000
	

	N310
	
	2
	

	T1
	s
	1
	During this time the UE shall be fully synchronized to cell 1

	T2
	s
	8.37
	

	T3
	s
	6.44
	

	T4
	s
	0
	

	T5
	s
	1.97
	

	D1
	s
	1.93
	

	Note 1:	UE-specific PDCCH is not transmitted after T1 starts.



16.5.2.8.4.2	Test procedure
Same as the test procedure given in clause 6.5.5.4.4.2.
16.5.2.8.4.3	Message contents
Same as the message contents given in clause 6.5.5.4.4.3.
16.5.2.8.5	Test requirement
Same as the test requirements given in clause 6.5.5.4.5 with following exceptions:
-	Table 6.5.5.4.5-1 is replaced by Table 16.5.2.8.5-1.
Table 16.5.2.8.5-1: Cell specific test parameters
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3
	T4
	T5

	EPRE ratio of PDCCH DMRS to SSS
	dB
	0

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	

	EPRE ratio of PBCH DMRS to SSS
	dB
	

	EPRE ratio of PBCH to PBCH DMRS
	dB
	

	EPRE ratio of PSS to SSS
	dB
	

	EPRE ratio of PDSCH DMRS to SSS 
	dB
	

	EPRE ratio of PDSCH to PDSCH DMRS
	dB
	

	EPRE ratio of OCNG DMRS to SSS
	dB
	

	EPRE ratio of OCNG to OCNG DMRS
	dB
	

	SNR_CSI-RS of set q0
	dB
	5.8
	-2.2
	-12.8
	-12.8
	-12.8

	SNR_CSI-RS of set q1
	dB
	-10.2
	-10.2
	10.2
	10.2
	10.2

	CSI-RS_RP of set q1
	Config 1,2,4
	dBm/
SCS
	-108.2
	-108.2
	-87.8
	-87.8
	-87.8

	
	Config 3
	
	-105.2
	-105.2
	-84.8
	-84.8
	-84.8

	

	dBm/
15 KHz
	-98

	Propagation condition
	
	TDL-C 300ns 100Hz

	Note 1:	OCNG shall be used such that the resources in Cell 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	The uplink resources for CSI reporting are assigned to the UE prior to the start of time period T1.
Note 3:	NZP CSI-RS resource set configuration for CSI reporting are assigned to the UE prior to the start of time period T1.
Note 4:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
Note 5:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
Note 6:	SNR levels correspond to the signal to noise ratio over the REs carrying CSI-RS.
Note 7:	The SNR in time periods T1, T2, T3, T4 and T5 is denoted as SNR1, SNR2 and SNR3 respectively in figure 6.5.5.4.4-1.
Note 8:	The SNR values are specified for testing a UE which supports 2RX on at least one band.



16.5.3	Active BWP switch delay for RedCap
16.5.3.1	DCI-based and time-based active BWP switch for RedCap
16.5.3.1.0	Minimum conformance requirements
16.5.3.1.0.1	Minimum conformance requirements for DCI-based and time-based active BWP switch for RedCap
For DCI-based BWP switch, after the UE receives BWP switching request at DL slot n on a serving cell, UE shall be able to receive PDSCH (for DL active BWP switch) or transmit PUSCH (for UL active BWP switch) on the new BWP on the serving cell on which BWP switch on the first DL or UL slot occurs right after a time duration of TBWPswitchDelay + Y which starts from the beginning of DL slot n. Where,
-	Y=0, if the serving cell where UE receives DCI for BWP switch request is same as the serving cell on which BWP switch occurs.
-	Y equals to the length of 1 slot, if the serving cell where UE receives DCI for BWP switch is different from the serving cell on which BWP switch occurs for any involved serving cell. In this scenario, TBWPswitchDelay + Y shall follow the smaller SCS of scheduling cell, scheduled cells before and scheduled cells after active BWP change.
The UE is not required to transmit UL signals or receive DL signals until the first DL or UL slot occurs right after a time duration of TBWPswitchDelay which starts from the beginning of DL slot n except DCI triggering BWP switch on the cell where DCI-based BWP switch occurs. The UE is not required to follow the requirements defined in this clause when performing a DCI-based BWP switch between the BWPs in disjoint channel bandwidths or in partially overlapping channel bandwidths. 
For timer-based BWP switch, the UE shall start BWP switch at DL slot n, where slot n is the first slot of a DL subframe (FR1) or DL half-subframe (FR2) immediately after a BWP-inactivity timer bwp-InactivityTimer [13] expires on a serving cell, and the UE shall be able to receive PDSCH (for DL active BWP switch) or transmit PUSCH (for UL active BWP switch) on the new BWP on the serving cell on which BWP switch on the first DL or UL slot occurs right after a time duration of TBWPswitchDelay which starts from the beginning of DL slot n.
The UE is not required to transmit UL signals or receive DL signals during time duration TBWPswitchDelay after bwp-InactivityTimer [13] expires on the cell where timer-based BWP switch occurs.
Depending on UE capability bwp-SwitchingDelay [13], UE shall finish BWP switch within the time duration TBWPswitchDelay defined in Table 16.5.3.1.0.1-1.
Table 16.5.3.1.0.1-1: BWP switch delay
	[image: ]
	NR Slot length 
	BWP switch delay TBWPswitchDelay (slots)

	
	(ms)
	Type 1Note 1
	Type 2Note 1

	0
	1
	1
	3

	1
	0.5
	2
	5

	2
	0.25
	3
	9

	3
	0.125
	6
	18

	Note 1:	Depends on UE capability.
Note 2:	If the BWP switch involves changing of SCS, the BWP switch delay is determined by the smaller SCS between the SCS before BWP switch and the SCS after BWP switch.



Provided the UE does not have the required TCI-state information to receive PDCCH and PDSCH in the new BWP, the UE shall use old TCI-states before the BWP switch until a new MAC CE updating the required TCI-state information for PDCCH and PDSCH is received after the BWP switch. 
If UE has the information on the required TCI-state information to receive PDCCH and PDSCH in the new BWP, 
-	UE shall be able to receive PDCCH and PDSCH with old TCI-states before the delay as specified in 38.133 [6] Clause 8.10 in the new BWP.
-	UE shall be able to receive PDCCH and PDSCH with new TCI-states after the delay as specified in 38.133 [6] Clause 8.10 in the new BWP.
If the BWP switch is triggered within or outside DRX active time, and one of the two BWPs in a BWP switching is a dormant BWP [TS 38.321, 12], UE shall be able to complete active BWP switching within the time duration of
-	TdormantBWPswitchDelay =TBWPswitchDelay+ X, provided that the dormancy indication is received in any of the first 3 OFDM symbols of a slot in the serving cell where DCI for dormancy indication is received, or
-	TdormantBWPswitchDelay =TBWPswitchDelay + X + Z, provided that the dormancy indication is received after the first 3 OFDM symbols of a slot in the serving cell where DCI for dormancy indication is received, where 
-	TBWPswitchDelay is defined in Table 16.5.3.1.0.1-1 corresponding to the smallest value among the SCS of the serving cell where UE receives dormancy indication and the SCSs of the dormant BWP and the active BWP immediately before or after switching the BWP of the serving cell where BWP switching occurs.
-	X equals to the length of 1 slot corresponding to the smallest value among the SCS of the serving cell where UE receives dormancy indication and the SCSs of the dormant BWP and the active BWP immediately before or after switching the BWP of the serving cell where BWP switching occurs.
-	Z equals to the length of 1 slot corresponding to the SCS of the serving cell where UE receives dormancy indication.
For DCI-based BWP switch, if the new BWP is a dormant BWP, after the UE receives BWP switching request at DL slot n on a serving cell, UE shall be able to receive CSI-RS (for DL active BWP switch) on the new BWP on the serving cell on which BWP switch on the first DL slot occurs right after a time duration of TdormantBWPswitchDelay which starts from the beginning of DL slot n.
The normative reference for this requirement is TS 38.133 [6] clauses 8.6A.2
16.5.3.1.1	NR SA FR1 DCI-based DL active BWP switch in non-DRX for 1 Rx UE
16.5.3.1.1.1	Test purpose
The purpose of this test is to verify the DL BWP switch delay requirement for 1Rx RedCap defined in TS 38.133 [6] clause 8.6A.
16.5.3.1.1.2	Test applicability
This test applies to all types of NR RedCap UE with 1 RX from Release 17 onwards supporting BWP adaptation of at least 2 BWPs, DCI and timer-based active BWP switching delay Type1 or Type2.
16.5.3.1.1.3	Minimum conformance requirement
The minimum conformance requirements are specified in clause 16.5.3.0.1 and 16.5.3.0.2.
The normative reference for this requirement is TS 38.133 [6] clause A.16.5.3.1.1.
16.5.3.1.1.4	Test description
Same as the test description given in clause 6.5.6.1.2.4. 
16.5.3.1.1.4.1	Initial conditions
Same as the initial conditions given in clause 6.5.6.1.2.4.1 with following exceptions:
-	Table 6.5.6.1.2.4.1-1 is replaced by Table 16.5.3.1.1.4.1-1.
-	Table 6.5.6.1.2.4.1-2 is replaced by Table 16.5.3.1.1.4.1-2.
-	Table 6.5.6.1.2.4.1-3 is replaced by Table 16.5.3.1.1.4.1-3.
Table 16.5.3.1.1.4.1-1: Supported test configurations for NR SA FR1 DCI-based DL active BWP switch in non-DRX for 1 Rx UE
	Configuration
	Description

	16.5.3.1.1-1
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.5.3.1.1-2
	15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.5.3.1.1-3
	30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.5.3.1.1-4
	15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations.



Table 16.5.3.1.1.4.1-2: Initial conditions for NR SA FR1 DCI-based DL active BWP switch in non-DRX for 1 Rx UE
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.5.3.1.1.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	
	



Table 16.5.3.1.1.4.1-3: General test parameters for NR SA FR1 DCI-based DL active BWP switch in non-DRX for 1 Rx UE
	Parameter
	Unit
	Value
	Comment

	NR RF Channel Number
	
	1
	One NR radio channel is used for this test

	Active Cell
	
	Cell 1
	Cell1 on RF channel number 1.

	CP length
	
	Normal
	

	DRX
	
	OFF
	

	bwp-InactivityTimer
	ms
	200
	

	T1
	s
	0.2
	

	T2
	s
	0.2
	

	T3
	s
	0.2
	



16.5.3.1.1.4.2	Test Procedure
Same as the test procedure given in clause 6.5.6.1.2.4.2.
16.5.3.1.1.4.3	Message Contents
Same as the message contents given in clause 6.5.6.1.2.4.3.
16.5.3.1.1.5	Test Requirement
Tables 16.5.3.1.1.4.1-3 and 16.5.3.1.1.5-1 define the primary level settings including test tolerances.
Table 16.5.3.1.1.5-1: Cell specific test parameters for NR SA FR1 DCI-based DL active BWP switch in non-DRX for 1 Rx UE
	Parameter
	Unit
	Cell 1

	Frequency Range
	
	FR1

	Duplex mode
	Config 1,4
	
	FDD

	
	Config 2,3
	
	TDD

	TDD configuration
	Config 1,4
	
	Not Applicable

	
	Config 2
	
	TDDConf.1.1

	
	Config 3
	
	TDDConf.2.1

	BWchannel
	Config 1
	
	10 MHz: NRB,c = 52

	
	Config 2
	
	10 MHz: NRB,c = 52

	
	Config 3
	
	20 MHz: NRB,c = 51 

	
	Config 4
	
	10 MHz: NRB,c = 52

	Active BWP ID
	
	1, 2

	Initial DL BWP Configuration
	Config 1,2,3,4
	
	DLBWP.0.2 Note 4

	Active DL BWP-1 Configuration
	Config 1,2,3,4
	
	DLBWP.1.1 Note 4

	Active DL BWP-2 Configuration
	Config 1,2,3,4
	
	DLBWP.1.1 RedCap Note 4

	Initial UL BWP Configuration
	Config 1,2,3,4
	
	ULBWP.0.2 Note 4

	Active UL BWP-1 Configuration
	Config 1,2,3,4
	
	ULBWP.1.1 Note 4

	Active UL BWP-2 Configuration
	Config 1,4
	
	N/A

	
	Config 2,3
	
	ULBWP.1.1 RedCap Note 4

	PDSCH Reference measurement channel
	Config 1,4
	
	SR.1.1 FDD

	
	Config 2
	
	SR.1.1 TDD

	
	Config 3
	
	SR.2.1 TDD

	RMSI CORESET parameters
	Config 1,4
	
	CR.1.1 FDD

	
	Config 2
	
	CR.1.1 TDD

	
	Config 3
	
	CR.2.1 TDD

	Dedicated CORESET parameters
	Config 1,4
	
	CCR.1.2 FDD

	
	Config 2
	
	CCR.1.2 TDD

	
	Config 3
	
	CCR.2.4 TDD

	OCNG Patterns
	
	OP.1

	SSB Configuration
	Config 1,2,4
	
	SSB.1 FR1

	
	Config 3
	
	SSB.1 RedCap FR1

	SMTC Configuration
	
	
	SMTC.1 

	Correlation Matrix and Antenna Configuration
	
	1x1 Low

	TRS Configuration
	Config 1,4
	
	TRS.1.1 FDD

	
	Config 2
	
	TRS.1.1 TDD

	
	Config 3
	
	TRS.1.2 TDD

	EPRE ratio of PSS to SSS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	

	EPRE ratio of OCNG DMRS to SSS(Note 1)
	
	

	EPRE ratio of OCNG to OCNG DMRS (Note 1)
	
	

	NocNote 2
	Config 1,2,4
	dBm/SCS
	-104

	
	Config 3
	
	-101

	NocNote 2
	dBm/15kHz
	-104

	SS-RSRP Note 3
	Config 1,2,4
	dBm/SCS
	-87

	
	Config 3
	
	-84

	Ês/Iot
	dB
	17

	Ês/Noc
	dB
	17

	IoNote3
	Config 1,2,4
	dBm/
9.36MHz
	-58.96

	
	Config 3
	dBm/
38.16MHz
	-52.86

	Propagation Condition 
	
	AWGN

	Note 1:	OCNG shall be used such that the resources in Cell 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for Noc to be fulfilled.
Note 3:	SS-RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	For unpaired spectrum, a DL BWP is linked with an UL BWP. DLBWP.0.2 is linked with ULBWP.0.2; DLBWP.1.1 is linked with ULBWP.1.1; DLBWP.1.1 RedCap is linked with ULBWP.1.1 RedCap defined in clause 12 of TS 38.213 [8].



During T1, the UE shall start to send the ACK/NACK for Cell 1 from the first UL slot that occurs after the beginning of DL slot (i+TBWPswitchDelay+k1).
During T3, the UE shall start to send the ACK/NACK for Cell 1 from the first UL slot that occurs after the beginning of DL slot (j+TBWPswitchDelay+k1).
Where, k1 is the timing between DL data receiving and acknowledgement as specified in [12]. 
Depending on UE capability bwp-SwitchingDelay [13], UE shall finish BWP switch within the time duration TBWPswitchDelay defined in Table 16.5.3.1.0.1-1.
All of the above test requirements shall be fulfilled in order for the observed Cell1 active BWP switch delay to be counted as correct. 
The rate of correct events observed during repeated tests shall be at least 90%.
NOTE:	During T1, T3 if there are no uplink resources for reporting the ACK/NACK in the first UL slot that occurs after beginning of DL slot (i+TBWPswitchDelay+k1), (j+TBWPswitchDelay+k1), then the UE shall use the next available uplink resource for reporting the corresponding ACK/NACK.
16.5.3.1.2	NR SA FR1 DCI-based DL active BWP switch in non-DRX for 2 Rx UE
16.5.3.1.2.1	Test purpose
The purpose of this test is to verify the DL BWP switch delay requirement for 2Rx RedCap defined in TS 38.133 [6] clause 8.6A.
16.5.3.1.2.2	Test applicability
This test applies to all types of NR RedCap UE with 2 RX from Release 17 onwards supporting BWP adaptation of at least 2 BWPs, DCI and timer-based active BWP switching delay Type1 or Type2.
16.5.3.1.2.3	Minimum conformance requirement
The minimum conformance requirements are specified in clause 
The normative reference for this requirement is TS 38.133 [6] clause A.16.5.3.1.2.
16.5.3.1.2.4	Test description
Same as the test description given in clause 6.5.6.1.2.4. 
16.5.3.1.2.4.1	Initial conditions
Same as the initial conditions given in clause 6.5.6.1.2.4.1 with following exceptions:
-	Table 6.5.6.1.2.4.1-1 is replaced by Table 16.5.3.1.2.4.1-1.
-	Table 6.5.6.1.2.4.1-2 is replaced by Table 16.5.3.1.2.4.1-2.
-	Table 6.5.6.1.2.4.1-3 is replaced by Table 16.5.3.1.2.4.1-3.
Table 16.5.3.1.2.4.1-1: Supported test configurations for NR SA FR1 DCI-based DL active BWP switch in non-DRX for 2 Rx UE
	Configuration
	Description

	16.5.3.1.2-1
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.5.3.1.2-2
	15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.5.3.1.2-3
	30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.5.3.1.2-4
	15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode,

	Note:	The UE is only required to be tested in one of the supported test configurations.



Table 16.5.3.1.2.4.1-2: Initial conditions for NR SA FR1 DCI-based DL active BWP switch in non-DRX for 2 Rx UE
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.5.3.1.2.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2

	Connection Diagram
	TE Part
	A.3.1.8.2
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	
	



Table 16.5.3.1.2.4.1-3: General test parameters for NR SA FR1 DCI-based DL active BWP switch in non-DRX for 2 Rx UE
	Parameter
	Unit
	Value
	Comment

	NR RF Channel Number
	
	1
	One NR radio channel is used for this test

	Active Cell
	
	Cell 1
	Cell1 on RF channel number 1.

	CP length
	
	Normal
	

	DRX
	
	OFF
	

	bwp-InactivityTimer
	ms
	200
	

	PDCCH and PDSCH maximum number of HARQ transmission
	
	1
	

	T1
	s
	0.2
	

	T2
	s
	0.2
	

	T3
	s
	0.2
	



16.5.3.1.2.4.2	Test Procedure
Same as the test procedure given in clause 6.5.6.1.2.4.2.
16.5.3.1.2.4.3	Message Contents
Same as the message contents given in clause 6.5.6.1.2.4.3 with following exceptions:
-	Table 6.5.6.1.2.4.3-3 is replaced by Table 16.5.3.1.2.4.3-1.
-	Table 6.5.6.1.2.4.3-4 is replaced by Table 16.5.3.1.2.4.3-2.
Table 16.5.3.1.2.4.3-1: BWP-Downlink (Table 6.5.6.1.2.4.3-2)
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-9

	Information Element
	Value/remark
	Comment
	Condition

	BWP-Downlink ::= SEQUENCE {
	
	
	

	  bwp-Id
	1
	BWP-1
	BWP1

	
	2
	BWP-2
	BWP2

	  bwp-Common SEQUENCE {
	
	
	

	    genericParameters
	RIV defined in TS 38.214 [9] that corresponds to DLBWP.1.1
	
	BWP1

	
	RIV defined in TS 38.214 [9] that corresponds to DLBWP.1.1 RedCap
	
	BWP2

	    pdsch-ConfigCommon CHOICE {
	
	
	

	      setup
	PDSCH-ConfigCommon
	Table 6.5.6.1.2.4.3-8
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 16.5.3.1.2.4.3-2: BWP-Uplink (Table 6.5.6.1.2.4.3-2)
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-13

	Information Element
	Value/remark
	Comment
	Condition

	BWP-Uplink ::= SEQUENCE {
	
	
	

	  bwp-Id
	1
	BWP-1
	BWP1

	
	2
	BWP-2
	BWP2

	  bwp-Common SEQUENCE {
	
	
	

	    genericParameters
	RIV defined in TS 38.214 [9] that corresponds to ULBWP.1.1
	BWP-1
	BWP1

	
	RIV defined in TS 38.214 [9] that corresponds to ULBWP.1.1 RedCap
	BWP-2
	BWP2

	  }
	
	
	

	}
	
	
	



16.5.3.1.2.5	Test Requirement
Tables 16.5.3.1.2.4.1-3 and 16.5.3.1.2.5-1 define the primary level settings including test tolerances. 
Table 16.5.3.1.2.5-1: Cell specific test parameters for NR SA FR1 DCI-based DL active BWP switch in non-DRX for 2 Rx UE
	Parameter
	Unit
	Cell 1

	Frequency Range
	
	FR1

	Duplex mode
	Config 1,4
	
	FDD

	
	Config 2,3
	
	TDD

	TDD configuration
	Config 1,4
	
	Not Applicable

	
	Config 2
	
	TDDConf.1.1

	
	Config 3
	
	TDDConf.2.1

	BWchannel
	Config 1
	
	10 MHz: NRB,c = 52

	
	Config 2
	
	10 MHz: NRB,c = 52

	
	Config 3
	
	20 MHz: NRB,c = 51 

	
	Config 4
	
	10 MHz: NRB,c = 52

	Active BWP ID
	
	1, 2

	Initial DL BWP Configuration
	Config 1,2,3,4
	
	DLBWP.0.2 Note 4

	Active DL BWP-1 Configuration
	Config 1,2,3,4
	
	DLBWP.1.1 Note 4

	Active DL BWP-2 Configuration
	Config 1,2,3,4
	
	DLBWP.1.1 RedCap Note 4

	Initial UL BWP Configuration
	Config 1,2,3,4
	
	ULBWP.0.2 Note 4

	Active UL BWP-1 Configuration
	Config 1,2,3,4
	
	ULBWP.1.1 Note 4

	Active UL BWP-2 Configuration
	Config 1,4
	
	N/A

	
	Config 2,3
	
	ULBWP.1.1 RedCap Note 4

	PDSCH Reference measurement channel
	Config 1,4
	
	SR.1.1 FDD

	
	Config 2
	
	SR.1.1 TDD

	
	Config 3
	
	SR.2.1 TDD

	RMSI CORESET parameters
	Config 1,4
	
	CR.1.1 FDD

	
	Config 2
	
	CR.1.1 TDD

	
	Config 3
	
	CR.2.1 TDD

	Dedicated CORESET parameters
	Config 1,4
	
	CCR.1.2 FDD

	
	Config 2
	
	CCR.1.2 TDD

	
	Config 3
	
	CCR.2.4 TDD

	OCNG Patterns
	
	OP.1

	SSB Configuration
	Config 1,2,4
	
	SSB.1 FR1

	
	Config 3
	
	SSB.1 RedCap FR1

	SMTC Configuration
	
	
	SMTC.1

	Correlation Matrix and Antenna Configuration
	
	1x2 Low

	TRS Configuration
	Config 1,4
	
	TRS.1.1 FDD

	
	Config 2
	
	TRS.1.1 TDD

	
	Config 3
	
	TRS.1.2 TDD

	EPRE ratio of PSS to SSS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	

	EPRE ratio of OCNG DMRS to SSS(Note 1)
	
	

	EPRE ratio of OCNG to OCNG DMRS (Note 1)
	
	

	NocNote 2
	Config 1,2,4
	dBm/SCS
	-104

	
	Config 3
	
	-101

	NocNote 2
	dBm/15kHz
	-104

	SS-RSRP Note 3
	Config 1,2,4
	dBm/SCS
	-87

	
	Config 3
	
	-84

	Ês/Iot
	dB
	17

	Ês/Noc
	dB
	17

	IoNote3
	Config 1,2,4
	dBm/
9.36MHz
	-58.96

	
	Config 3
	dBm/
38.16MHz
	-52.86

	Propagation Condition 
	
	AWGN

	Note 1:	OCNG shall be used such that the resources in Cell 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for Noc to be fulfilled.
Note 3:	SS-RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	For unpaired spectrum, a DL BWP is linked with an UL BWP. DLBWP.0.2 is linked with ULBWP.0.2; DLBWP.1.1 is linked with ULBWP.1.1; DLBWP.1.1 RedCap is linked with ULBWP.1.1 RedCap defined in clause 12 of TS 38.213 [8].



During T1, the UE shall start to send the ACK/NACK for Cell 1 from the first UL slot that occurs after the beginning of DL slot (i+TBWPswitchDelay+k1).
During T3, the UE shall start to send the ACK/NACK for Cell 1 from the first UL slot that occurs after the beginning of DL slot (j+TBWPswitchDelay+k1).
Where, k1 is the timing between DL data receiving and acknowledgement as specified in [12]. 
Depending on UE capability bwp-SwitchingDelay [13], UE shall finish BWP switch within the time duration TBWPswitchDelay defined in Table 16.5.3.1.0.1-1.
All of the above test requirements shall be fulfilled in order for the observed Cell1 active BWP switch delay to be counted as correct. 
The rate of correct events observed during repeated tests shall be at least 90%.
NOTE:	During T1, T3 if there are no uplink resources for reporting the ACK/NACK in the first UL slot that occurs after beginning of DL slot (i+TBWPswitchDelay+k1), (j+TBWPswitchDelay+k1), then the UE shall use the next available uplink resource for reporting the corresponding ACK/NACK.
16.5.3.2	RRC-based active BWP switch for RedCap
16.5.3.2.0	Minimum conformance requirements
16.5.3.2.0.1	Minimum conformance requirements for RRC-based active BWP switch for RedCap
For RRC-based BWP switch, after the UE receives RRC reconfiguration involving active BWP switching or parameter change of its active BWP, UE shall be able to receive PDSCH/PDCCH (for DL active BWP switch) or transmit PUSCH (for UL active BWP switch) on the new BWP on the serving cell on which BWP switch occurs on the first DL or UL slot right after a time duration of  slots which begins from the beginning of DL slot n, where 
	DL slot n is the last slot overlapping with the PDSCH containing the RRC command, and 
	 is determined by the smaller SCS between the SCS before BWP switch and the SCS after BWP switch if the BWP switch involves changing of SCS.
	 is the length of the RRC procedure delay in ms as defined in clause 11.2 in TS 36.331 [29] if the corresponding RRC message is embedded in E-UTRA RRC message, otherwise it is the length of the RRC procedure delay in ms as defined in clause 12 in TS 38.331 [13], and
	 is the time used by the UE to perform BWP switch.
The UE is not required to transmit UL signals or receive DL signals during the time defined by  on the cell where RRC-based BWP switch occurs. When   a longer switching delay is allowed. Where  is the time between DL data transmission and acknowledgement as specified in TS 38.213 [8].
The normative reference for this requirement is TS 38.133 [6] clauses 8.6A.3.
16.5.3.2.1	NR SA FR1 RRC-based DL active BWP switch in non-DRX for 1 Rx UE
16.5.3.2.1.1	Test purpose
The purpose of this test is to verify the DL BWP switch delay requirement for RRC-based BWP switch defined in TS 38.133 [6] clause 8.6A.
16.5.3.2.1.2	Test applicability
This test applies to all types of NR RedCap UE with 1 RX from Release 17 onwards supporting BWP adaptation of at least 2 BWPs.
16.5.3.2.1.3	Minimum conformance requirement
The minimum conformance requirements are specified in clause 16.5.3.0.1 and 16.5.3.0.2.
The normative reference for this requirement is TS 38.133 [6] clause A.16.5.3.2.1.
16.5.3.2.1.4	Test description
Same as the test description given in clause 6.5.6.2.1.4. 
16.5.3.2.1.4.1	Initial conditions
Same as the initial conditions given in clause 6.5.6.1.2.4.1 with following exceptions:
-	Table 6.5.6.2.1.4.1-1 is replaced by Table 16.5.3.2.1.4.1-1.
-	Table 6.5.6.2.1.4.1-2 is replaced by Table 16.5.3.2.1.4.1-2.
-	Table 6.5.6.2.1.4.1-3 is replaced by Table 16.5.3.2.1.4.1-3.
Table 16.5.3.2.1.4.1-1: Supported test configurations for NR SA FR1 RRC-based DL active BWP switch in non-DRX for 1 Rx UE
	Configuration
	Description

	16.5.3.2.1-1
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.5.3.2.1-2
	15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.5.3.2.1-3
	30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.5.3.2.1-4
	15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode,

	Note:	The UE is only required to be tested in one of the supported test configurations.



Table 16.5.3.2.1.4.1-2: Initial conditions for NR SA FR1 RRC-based DL active BWP switch in non-DRX for 1 Rx UE
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.5.3.2.1.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	
	



Table 16.5.3.2.1.4.1-3: General test parameters for NR SA FR1 RRC-based DL active BWP switch in non-DRX for 1 Rx UE
	Parameter
	Unit
	Value
	Comment

	NR RF Channel Number
	
	1
	One NR radio channel is used for this test

	Active Cell
	
	Cell 1
	Cell on RF channel number 1.

	CP length
	
	Normal
	

	DRX
	
	OFF
	

	T1
	s
	0.2
	



16.5.3.2.1.4.2	Test Procedure
Same as the test procedure given in clause 6.5.6.2.1.4.2.
16.5.3.2.1.4.3	Message Contents
Same as the message contents given in clause 6.5.6.2.1.4.3.
16.5.3.2.1.5	Test Requirement
Tables 16.5.3.2.1.4.1-3 and 16.5.3.2.1.5-1 define the primary level settings including test tolerances.
Table 16.5.3.2.1.5-1: Cell specific test parameters for NR SA FR1 RRC-based DL active BWP switch in non-DRX for 1 Rx UE
	Parameter
	Unit
	Cell 1

	Frequency Range
	
	FR1

	Duplex mode
	Config 1,4
	
	FDD

	
	Config 2,3
	
	TDD

	TDD configuration
	Config 1,4
	
	Not Applicable

	
	Config 2
	
	TDDConf.1.1

	
	Config 3
	
	TDDConf.2.1

	BWchannel
	Config 1,4
	
	10 MHz: NRB,c = 52

	
	Config 2
	
	10 MHz: NRB,c = 52

	
	Config 3
	
	20 MHz: NRB,c = 51

	Active BWP ID
	
	1

	Initial DL BWP Configuration
	Config 1,2, 3,4
	
	DLBWP.0.2

	Initial UL BWP Configuration
	Config 1,2, 3,4
	
	ULBWP.0.2

	Initial Condition
	Active DL BWP-1 Configuration
	Config 1, 2, 3,4
	
	DLBWP.1.1 RedCap

	
	Active UL BWP-1 Configuration
	Config 1, 2, 3,4
	
	ULBWP.1.1 RedCap

	Final
Condition
	Active DL BWP-1 Configuration
	Config 1, 2, 3,4
	
	DLBWP.1.1

	
	Active UL BWP-1 Configuration
	Config 1, 2, 3,4
	
	ULBWP.1.1

	PDSCH Reference measurement channel
	Config 1,4
	
	SR.1.1 FDD

	
	Config 2
	
	SR.1.1 TDD

	
	Config 3
	
	SR2.1 TDD

	RMSI CORESET parameters
	Config 1,4
	
	CR.1.1 FDD

	
	Config 2
	
	CR.1.1 TDD

	
	Config 3
	
	CR2.1 TDD

	Dedicated CORESET parameters
	Config 1,4
	
	CCR.1.2 FDD

	
	Config 2
	
	CCR.1.2 TDD

	
	Config 3
	
	CCR.2.4 TDD

	OCNG Patterns
	
	OP.1

	SSB Configuration
	Config 1,2,4
	
	SSB.1 FR1

	
	Config 3
	
	SSB.1 RedCap FR1

	SMTC Configuration
	
	SMTC.1

	TRS Configuration
	Config 1,4
	
	TRS.1.1 FDD

	
	Config 2
	
	TRS.1.1 TDD

	
	Config 3
	
	TRS.1.2 TDD

	Antenna Configuration
	
	1x1 Low

	Propagation Condition
	
	AWGN

	EPRE ratio of PSS to SSS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	

	EPRE ratio of OCNG DMRS to SSS(Note 1)
	
	

	EPRE ratio of OCNG to OCNG DMRS(Note 1)
	
	

	NocNote 2
	Config 1,2
	dBm/SCS
	-104

	
	Config 3
	
	-101

	SS-RSRP Note 3
	Config 1,2
	dBm/SCS
	-87

	
	Config 3
	
	-84

	Ês/Iot
	dB
	17

	Ês/Noc
	dB
	17

	IoNote3
	Config 1,2
	dBm/
9.36MHz
	-58.96

	
	Config 3
	dBm/
38.16MHz
	-52.86

	Note 1:	OCNG shall be used such that both cells are fully allocated, and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for Noc to be fulfilled.
Note 3:	SS-RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	For unpaired spectrum, a DL BWP is linked with an UL BWP. DLBWP.0.2 is linked with ULBWP.0.2; DLBWP.1.1 is linked with ULBWP.1.1; DLBWP.1.1 RedCap is linked with ULBWP.1.1 RedCap defined in clause 12 of TS 38.213 [8].



During T1, the UE shall be ready for the reception of uplink grant for the Cell from the first DL slot that occurs right after the beginning of slot  and starts to report valid ACK/NACK for PCell from the first UL slot that occurs after the beginning of DL slot. 
Where, k1 is the timing between DL data receiving and acknowledgement as specified in [12].
All of the above test requirements shall be fulfilled in order for the observed Cell active BWP switch delay to be counted as correct.
The rate of correct events observed during repeated tests shall be at least 90%.
16.5.3.2.2	NR SA FR1 RRC-based DL active BWP switch in non-DRX for 2 Rx UE
16.5.3.2.2.1	Test purpose
The purpose of this test is to verify the DL BWP switch delay requirement for RRC-based BWP switch defined in TS 38.133 [6] clause 8.6A.
16.5.3.2.2.2	Test applicability
This test applies to all types of NR RedCap UE with 2 RX from Release 17 onwards supporting BWP adaptation of at least 2 BWPs.
16.5.3.2.2.3	Minimum conformance requirement
The minimum conformance requirements are specified in clause 
The normative reference for this requirement is TS 38.133 [6] clause A.16.5.3.2.2.
16.5.3.2.2.4	Test description
Same as the test description given in clause 6.5.6.2.1.4. 
16.5.3.2.2.4.1	Initial conditions
Same as the initial conditions given in clause 6.5.6.2.1.4.1 with following exceptions:
-	Table 6.5.6.2.1.4.1-1 is replaced by Table 16.5.3.2.2.4.1-1.
-	Table 6.5.6.2.1.4.1-2 is replaced by Table 16.5.3.2.2.4.1-2.
-	Table 6.5.6.2.1.4.1-3 is replaced by Table 16.5.3.2.2.4.1-3.
Table 16.5.3.2.2.4.1-1: Supported test configurations for NR SA FR1 RRC-based DL active BWP switch in non-DRX for 2 Rx UE
	Configuration
	Description

	16.5.3.2.2-1
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.5.3.2.2-2
	15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.5.3.2.2-3
	30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.5.3.2.2-4
	15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode,

	Note:	The UE is only required to be tested in one of the supported test configurations.



Table 16.5.3.2.2.4.1-2: Initial conditions for NR SA FR1 RRC-based DL active BWP switch in non-DRX for 2 Rx UE
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.5.3.2.2.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2

	Connection Diagram
	TE Part
	A.3.1.8.2
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	
	



Table 16.5.3.2.2.4.1-3: General test parameters for NR SA FR1 RRC-based DL active BWP switch in non-DRX for 2 Rx UE
	Parameter
	Unit
	Value
	Comment

	NR RF Channel Number
	
	1
	One NR radio channel is used for this test

	Active Cell
	
	Cell 1
	Cell on RF channel number 1.

	CP length
	
	Normal
	

	DRX
	
	OFF
	

	PDCCH and PDSCH maximum number of HARQ transmission
	
	1
	

	T1
	s
	0.2
	



16.5.3.2.2.4.2	Test Procedure
Same as the test procedure given in clause 6.5.6.2.1.4.2.
16.5.3.2.2.4.3	Message Contents
Same as the message contents given in clause 6.5.6.2.1.4.3 with following exceptions:
-	Table 6.5.6.2.1.4.3-1F is replaced by Table 16.5.3.2.2.4.3-1.
-	Table 6.5.6.2.1.4.3-1G is replaced by Table 16.5.3.2.2.4.3-2.
Table 16.5.3.2.2.4.3-1: BWP-Downlink (Table 6.5.6.2.1.4.3-1E)
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-9

	Information Element
	Value/remark
	Comment
	Condition

	BWP-Downlink ::= SEQUENCE {
	
	
	

	  bwp-Id
	1
	
	

	  bwp-Common SEQUENCE { 
	
	
	

	    genericParameters
	RIV defined in TS 38.214 [9] that corresponds to DLBWP.1.1 RedCap
	
	Step 3

	
	RIV defined in TS 38.214 [9] that corresponds to DLBWP.1.1
	
	Step 5

	  }
	
	
	

	}
	
	
	



Table 16.5.3.2.2.4.3-2: BWP-Uplink (Table 6.5.6.2.1.4.3-1E)
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-13

	Information Element
	Value/remark
	Comment
	Condition

	BWP-Uplink ::= SEQUENCE {
	
	
	

	  bwp-Id
	1
	
	

	  bwp-Common SEQUENCE {
	
	
	

	    genericParameters
	RIV defined in TS 38.214 [9] that corresponds to ULBWP.1.1 RedCap
	
	Step 3

	
	RIV defined in TS 38.214 [9] that corresponds to ULBWP.1.1
	
	Step 5

	  }
	
	
	

	}
	
	
	



16.5.3.2.2.5	Test Requirement
Tables 16.5.3.2.2.4.1-3 and 16.5.3.2.2.5-1 define the primary level settings including test tolerances.
Table 16.5.3.2.2.5-1: Cell specific test parameters for NR SA FR1 RRC-based DL active BWP switch in non-DRX for 2 Rx UE
	Parameter
	Unit
	Cell 1

	Frequency Range
	
	FR1

	Duplex mode
	Config 1,4
	
	FDD

	
	Config 2,3
	
	TDD

	TDD configuration
	Config 1,4
	
	Not Applicable

	
	Config 2
	
	TDDConf.1.1

	
	Config 3
	
	TDDConf.2.1

	BWchannel
	Config 1,4
	
	10 MHz: NRB,c = 52

	
	Config 2
	
	10 MHz: NRB,c = 52

	
	Config 3
	
	20 MHz: NRB,c = 51

	Active BWP ID
	
	1

	Initial DL BWP Configuration
	Config 1,2, 3,4
	
	DLBWP.0.2

	Initial UL BWP Configuration
	Config 1,2, 3,4
	
	ULBWP.0.2

	Initial Condition
	Active DL BWP-1 Configuration
	Config 1, 2, 3,4
	
	DLBWP.1.1 RedCap

	
	Active UL BWP-1 Configuration
	Config 1, 2, 3,4
	
	ULBWP.1.1 RedCap

	Final
Condition
	Active DL BWP-1 Configuration
	Config 1, 2, 3,4
	
	DLBWP.1.1

	
	Active UL BWP-1 Configuration
	Config 1, 2, 3,4
	
	ULBWP.1.1

	PDSCH Reference measurement channel
	Config 1,4
	
	SR.1.1 FDD

	
	Config 2
	
	SR.1.1 TDD

	
	Config 3
	
	SR2.1 TDD

	RMSI CORESET parameters
	Config 1,4
	
	CR.1.1 FDD

	
	Config 2
	
	CR.1.1 TDD

	
	Config 3
	
	CR2.1 TDD

	Dedicated CORESET parameters
	Config 1,4
	
	CCR.1.2 FDD

	
	Config 2
	
	CCR.1.2 TDD

	
	Config 3
	
	CCR.2.4 TDD

	OCNG Patterns
	
	OP.1

	SSB Configuration
	Config 1,2,4
	
	SSB.1 FR1

	
	Config 3
	
	SSB.1 RedCap FR1

	SMTC Configuration
	
	SMTC.1

	TRS Configuration
	Config 1,4
	
	TRS.1.1 FDD

	
	Config 2
	
	TRS.1.1 TDD

	
	Config 3
	
	TRS.1.2 TDD

	Antenna Configuration
	
	1x2 Low

	Propagation Condition
	
	AWGN

	EPRE ratio of PSS to SSS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	

	EPRE ratio of OCNG DMRS to SSS(Note 1)
	
	

	EPRE ratio of OCNG to OCNG DMRS(Note 1)
	
	

	NocNote 2
	Config 1,2,4
	dBm/SCS
	-104

	
	Config 3
	
	-101

	SS-RSRP Note 3
	Config 1,2,4
	dBm/SCS
	-87

	
	Config 3
	
	-84

	Ês/Iot
	dB
	17

	Ês/Noc
	dB
	17

	IoNote3
	Config 1,2,4
	dBm/
9.36MHz
	-58.96

	
	Config 3
	dBm/
38.16MHz
	-52.86

	Note 1:	OCNG shall be used such that both cells are fully allocated, and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for Noc to be fulfilled.
Note 3:	SS-RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	For unpaired spectrum, a DL BWP is linked with an UL BWP. DLBWP.0.2 is linked with ULBWP.0.2; DLBWP.1.1 is linked with ULBWP.1.1; DLBWP.1.2 RedCap is linked with ULBWP.1.1 RedCap defined in clause 12 of TS 38.213 [8].



During T1, the UE shall be ready for the reception of uplink grant for the Cell from the first DL slot that occurs right after the beginning of slot  and starts to report valid ACK/NACK for PCell from the first UL slot that occurs after the beginning of DL slot.
Where, k1 is the timing between DL data receiving and acknowledgement as specified in [12].
All of the above test requirements shall be fulfilled in order for the observed Cell active BWP switch delay to be counted as correct.
The rate of correct events observed during repeated tests shall be at least 90%.
16.5.4	UE specific CBW change for RedCap
16.5.4.0	Minimum conformance requirements
16.5.4.0.1	Minimum conformance requirements for UE specific CBW change
The requirements in this clause apply for a RedCap UE receives reconfiguration of offsetToCarrier or carrierBandwidth to change channel bandwidth.
After the UE receives RRC reconfiguration involving offsetToCarrier or carrierBandwidth change on the old CBW, UE shall be able to receive PDSCH/PDCCH on the DL BWP with BWP ID firstActiveDownlinkBWP-Id or transmit PUSCH on the UL BWP with BWP ID firstActiveUplinkBWP-Id  of the new CBW right after a time duration of  slots which begins from the beginning of DL slot n, where
-	DL slot n is the last slot overlapping with the PDSCH containing the RRC command, and 
-	 is the length of the RRC procedure delay in millisecond as defined in TS 36.331 [29] clause 11.2 is the corresponding RRC message is embedded in E-UTRA RRC message, otherwise it is the length of the RRC procedure delay in millisecond as defined in TS 38.331 [13] clause 12, and
-	 is the time used by the UE to perform CBW change.
The UE is not required to transmit UL signals or receive DL signals during the above defined time duration  on the cell where UE-specific CBW change occurs. When  a longer switching delay is allowed. Where  is the time between DL data transmission and acknowledgement as specified in TS 38.213 [8]. 
The normative reference for this requirement is TS 38.133 [6] clause 8.13A.1 and 8.13A.2.
16.5.4.1	NR SA FR1 UE specific CBW change on PCell in non-DRX for 1 Rx UE
16.5.4.1.1	Test purpose
To verify the UE specific CBW change delay requirement defined in 38.133 [6] clause 8.13A.
16.5.4.1.2	Test applicability
This test applies to all types of NR RedCap UEs with 1 Rx from Release 17 onwards.
16.5.4.1.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.5.4.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.16.5.4.1.
16.5.4.1.4	Test description
Same as the test description given in clause 6.5.8.1. 
16.5.4.1.4.1	Initial conditions
Same as the initial conditions given in clause 6.5.8.1 with following exceptions:
-	Table 6.5.8.1.4.1-1 is replaced by Table 16.5.4.1.4.1-1.
-	Table 6.5.8.1.4.1-2 is replaced by Table 16.5.4.1.4.1-2.
-	Table 6.5.8.1.4.1-3 is replaced by Table 16.5.4.1.4.1-3.
Table 16.5.4.1.4.1-1: Supported test configurations
	Configuration
	Description

	16.5.4.1-1
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.5.4.1-2
	15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.5.4.1-3
	30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.5.4.1-4
	15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode,

	Note:	The UE is only required to pass in one of the supported test configurations in FR1



Table 16.5.4.1.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, table E.14-1 and TS 38.508-1 [14] clause 4.3.1 and 4.4.2.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.5.4.1.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	- Without LTE link
	



Table 16.5.4.1.4.1-3: General test parameters
	Parameter
	Unit
	Value
	Comment

	NR RF Channel Number
	
	1
	One NR radio channel is used for this test

	Active Cell
	
	Cell 1
	Cell on RF channel number 1.

	CP length
	
	Normal
	

	DRX
	
	OFF
	

	T1
	s
	0.2
	



16.5.4.1.4.2	Test procedure
Same as the test procedure given in clause 6.5.8.1.4.2.
16.5.4.1.4.3	Message contents
Same as the message contents given in clause 6.5.8.1.4.2.3 with following exception:
-	Table 6.5.8.1.4.3-1 is replaced by Table 16.5.4.1.4.3-1.
Table 16.5.4.1.4.3-1:ServingCellConfigCommon (step 1, 3 and 8, test procedure)
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-168

	Information Element
	Value/remark
	Comment
	Condition

	ServingCellConfigCommon::= SEQUENCE {
	
	
	

	  downlinkConfigCommon SEQUENCE {
	
	
	

	    initialDownlinkBWP SEQUENCE {
	
	
	

	      genericParameters
	Set according to DLBWP.0.1
	
	

	    }
	
	
	

	  uplinkConfigCommon SEQUENCE {
	
	
	

	    initialUplinkBWP SEQUENCE {
	BWP-UplinkCommon
	
	

	      genericParameters
	Set according to ULBWP.0.1
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



16.5.4.1.5	Test requirement
Same as the test requirements given in clause 6.5.8.1.5 with followings exceptions:
-	Table 6.5.8.1.5-1 is replaced by Table 16.5.4.1.5-1.
Table 16.5.4.1.5-1: NR Cell specific test parameters
	Parameter
	Unit
	Cell 1

	Frequency Range
	
	FR1

	Duplex mode
	Config 1
	
	FDD

	
	Config 2,3
	
	TDD

	
	Config 4
	
	HD-FDD

	TDD configuration
	Config 1,4
	
	Not Applicable

	
	Config 2
	
	TDDConf.1.1

	
	Config 3
	
	TDDConf.2.1

	BWchannel
	Config 1,2,4
	
	10 MHz: NRB,c = 52

	
	Config 3
	
	20 MHz: NRB,c = 51

	Active DL BWP ID
	
	0

	Initial DL BWP Configuration (BWP-1)
	
	DLBWP.0.12

	Initial UL BWP Configuration (BWP-1)
	
	ULBWP.0.12

	Initial Condition
	Active DL CBW Configuration (CBW-1)
	
	DLCBW.1.1

	
	Active UL CBW Configuration (CBW-1)
	
	ULCBW.1.1

	Final Condition
	Active DL CBW Configuration (CBW-2)
	
	DLCBW.1.2

	
	Active UL CBW Configuration (CBW-2)
	
	ULCBW.1.2

	PDSCH Reference measurement channel
	Config 1,4
	
	SR.1.1 FDD

	
	Config 2
	
	SR.1.1 TDD

	
	Config 3
	
	SR.2.1 TDD

	RMSI CORESET parameters
	Config 1,4
	
	CR.1.1 FDD

	
	Config 2
	
	CR.1.1 TDD

	
	Config 3
	
	CR.2.1 TDD

	Dedicated CORESET parameters
	Config 1,4
	
	CCR.1.1 FDD

	
	Config 2
	
	CCR.1.1 TDD

	
	Config 3
	
	CCR.2.1 TDD

	OCNG Patterns
	
	OP.1

	SSB Configuration
	Config 1,2,4
	
	SSB.1 FR1

	
	Config 3
	
	SSB.1 RedCap FR1

	SMTC Configuration
	
	SMTC.1 RedCap FR1

	TRS Configuration
	Config 1,4
	
	TRS.1.1 FDD

	
	Config 2
	
	TRS.1.1 TDD

	
	Config 3
	
	TRS.1.2 TDD

	Antenna Configuration
	
	1x1

	Propagation Condition
	
	AWGN

	EPRE ratio of PSS to SSS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	

	EPRE ratio of OCNG DMRS to SSS(Note 1)
	
	

	EPRE ratio of OCNG to OCNG DMRS(Note 1)
	
	

	NocNote 2
	Config 1,2,4
	dBm/SCS
	-104

	
	Config 3
	
	-101

	SS-RSRP Note 3
	Config 1,2,4
	dBm/SCS
	-87

	
	Config 3
	
	-84

	Ês/Iot
	dB
	17

	Ês/Noc
	dB
	17

	IoNote3
	Config 1,2,4
	dBm/9.36MHz
	-58.96

	
	Config 3
	dBm/18.36MHz
	-56.04

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for Noc to be fulfilled.
Note 3:	SS-RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	For unpaired spectrum, a DL BWP is linked with an UL BWP. DLBWP.0.1 is linked with ULBWP.0.1; DLBWP.1.1 is linked with ULBWP.1.1; as defined in clause 12 of TS 38.213 [3].



16.5.4.2	NR SA FR1 UE specific CBW change on PCell in non-DRX for 2 Rx UE
16.5.4.2.1	Test purpose
To verify the UE specific CBW change delay requirement defined in 38.133 [6] clause 8.13A.
16.5.4.2.2	Test applicability
This test applies to all types of NR RedCap UEs with 2 Rx from Release 17 onwards.
16.5.4.2.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.5.4.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.16.5.4.2.
16.5.4.2.4	Test description
Same as the test description given in clause 6.5.8.1. 
16.5.4.2.4.1	Initial conditions
Same as the initial conditions given in clause 6.5.8.1 with following exceptions:
-	Table 6.5.8.1.4.1-1 is replaced by Table 16.5.4.2.4.1-1.
-	Table 6.5.8.1.4.1-2 is replaced by Table 16.5.4.2.4.1-2.
-	Table 6.5.8.1.4.1-3 is replaced by Table 16.5.4.2.4.1-3.
Table 16.5.4.2.4.1-1: Supported test configurations
	Configuration
	Description

	16.5.4.2-1
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.5.4.2-2
	15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.5.4.2-3
	30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.5.4.2-4
	15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode,

	Note:	The UE is only required to pass in one of the supported test configurations in FR1



Table 16.5.4.2.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, table E.14-1 and TS 38.508-1 [14] clause 4.3.1 and 4.4.2.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.5.4.2.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.7.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	- Without LTE link
	



Table 16.5.4.2.4.1-3: General test parameters
	Parameter
	Unit
	Value
	Comment

	NR RF Channel Number
	
	1
	One NR radio channel is used for this test

	Active Cell
	
	Cell 1
	Cell on RF channel number 1.

	CP length
	
	Normal
	

	DRX
	
	OFF
	

	T1
	s
	0.2
	



16.5.4.2.4.2	Test procedure
Same as the test procedure given in clause 6.5.8.1.4.2.
16.5.4.2.4.3	Message contents
Same as the message contents given in clause 6.5.8.1.4.2.3 with following exception:
-	Table 6.5.8.1.4.3-1 is replaced by Table 16.5.4.2.4.3-1.
Table 16.5.4.2.4.3-1:ServingCellConfigCommon (step 1, 3 and 8, test procedure)
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-168

	Information Element
	Value/remark
	Comment
	Condition

	ServingCellConfigCommon::= SEQUENCE {
	
	
	

	  downlinkConfigCommon SEQUENCE {
	
	
	

	    initialDownlinkBWP SEQUENCE {
	
	
	

	      genericParameters
	Set according to DLBWP.0.1
	
	

	    }
	
	
	

	  uplinkConfigCommon SEQUENCE {
	
	
	

	    initialUplinkBWP SEQUENCE {
	BWP-UplinkCommon
	
	

	      genericParameters
	Set according to ULBWP.0.1
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



16.5.4.2.5	Test requirement
Same as the test requirements given in clause 6.5.8.1.5 with followings exceptions:
-	Table 6.5.8.1.5-1 is replaced by Table 16.5.4.2.5-1.
Table 16.5.4.2.5-1: NR Cell specific test parameters
	Parameter
	Unit
	Cell 1

	Frequency Range
	
	FR1

	Duplex mode
	Config 1
	
	FDD

	
	Config 2,3
	
	TDD

	
	Config 4
	
	HD-FDD

	TDD configuration
	Config 1,4
	
	Not Applicable

	
	Config 2
	
	TDDConf.1.1

	
	Config 3
	
	TDDConf.2.1

	BWchannel
	Config 1,2,4
	
	10 MHz: NRB,c = 52

	
	Config 3
	
	20 MHz: NRB,c = 51

	Active DL BWP ID
	
	0

	Initial DL BWP Configuration (BWP-1)
	
	DLBWP.0.12

	Initial UL BWP Configuration (BWP-1)
	
	ULBWP.0.12

	Initial Condition
	Active DL CBW Configuration (CBW-1)
	
	DLCBW.1.1

	
	Active UL CBW Configuration (CBW-1)
	
	ULCBW.1.1

	Final Condition
	Active DL CBW Configuration (CBW-2)
	
	DLCBW.1.2

	
	Active UL CBW Configuration (CBW-2)
	
	ULCBW.1.2

	PDSCH Reference measurement channel
	Config 1,4
	
	SR.1.1 FDD

	
	Config 2
	
	SR.1.1 TDD

	
	Config 3
	
	SR.2.1 TDD

	RMSI CORESET parameters
	Config 1,4
	
	CR.1.1 FDD  

	
	Config 2
	
	CR.1.1 TDD

	
	Config 3
	
	CR.2.1 TDD

	Dedicated CORESET parameters
	Config 1,4
	
	CCR.1.1 FDD

	
	Config 2
	
	CCR.1.1 TDD

	
	Config 3
	
	CCR.2.1 TDD

	OCNG Patterns
	
	OP.1

	SSB Configuration
	Config 1,2,4
	
	SSB.1 FR1

	
	Config 3
	
	SSB.1 RedCap FR1

	SMTC Configuration
	
	SMTC.1 RedCap FR1

	TRS Configuration
	Config 1,4
	
	TRS.1.1 FDD

	
	Config 2
	
	TRS.1.1 TDD

	
	Config 3
	
	TRS.1.2 TDD

	Antenna Configuration
	
	1x2 low

	Propagation Condition
	
	AWGN

	EPRE ratio of PSS to SSS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	

	EPRE ratio of OCNG DMRS to SSS(Note 1)
	
	

	EPRE ratio of OCNG to OCNG DMRS(Note 1)
	
	

	NocNote 2
	Config 1,2,4
	dBm/SCS
	-104

	
	Config 3
	
	-101

	SS-RSRP Note 3
	Config 1,2,4
	dBm/SCS
	-87

	
	Config 3
	
	-84

	Ês/Iot
	dB
	17

	Ês/Noc
	dB
	17

	IoNote3
	Config 1,2,4
	dBm/9.36MHz
	-58.96

	
	Config 3
	dBm/18.36MHz
	-56.04

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for Noc to be fulfilled.
Note 3:	SS-RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	For unpaired spectrum, a DL BWP is linked with an UL BWP. DLBWP.0.1 is linked with ULBWP.0.1; DLBWP.1.1 is linked with ULBWP.1.1; as defined in clause 12 of TS 38.213 [3].


16.6	Measurement procedures for RedCap
16.6.1	Intra-frequency measurements for RedCap
16.6.1.0	Minimum conformance requirements
16.6.1.0.1	General
A measurement is defined as a SSB based intra-frequency measurement provided the centre frequency of the reference SSB of the serving cell and the centre frequency of the SSB of the neighbour cell are the same, and the subcarrier spacing of the two SSBs are also the same. The reference SSB is the SSB defined in BWP-specific servingCellMO under BWP-DownlinkDedicated of active DL BWP. If the field is absent, the reference SSB is the SSB defined in servingCellMO under ServingCellConfig.
The UE shall be able to identify new intra-frequency cells and perform SS-RSRP, SS-RSRQ, and SS-SINR measurements of identified intra-frequency cells if carrier frequency information is provided by PCell, even if no explicit neighbour list with physical layer cell identities is provided.
The UE can perform intra-frequency SSB based measurements without measurement gaps if
-	the SSB is completely contained in the active BWP of the UE, or
-	the active downlink BWP is initial BWP [3].
For intra-frequency SSB based measurements without measurement gaps, UE may cause scheduling restriction as specified in 38.133 [6] clause 9.2B.5.3.
SSB based measurements are configured along with one or two measurement timing configuration(s) (SMTC(s)) which provides periodicity, duration and offset information on a window of up to 5ms where the measurements are to be performed. For intra-frequency connected mode measurements, up to two measurement window periodicities may be configured. A single measurement window offset and measurement duration are configured per intra-frequency measurement object.
When measurement gaps are needed, the UE is not expected to detect SSB which start earlier than the gap starting time + switching time, nor detect SSB which end later than the gap end – switching time. Switching time is 0.5ms for frequency range FR1.
The requirements in this clause apply, provided:
-	The cell being identified or measured is detectable.
An intra-frequency cell shall be considered detectable when for each relevant SSB:
-	For 2Rx RedCap:
-	SS-RSRP related side conditions given in 38.133 [6] clauses 10.1.2 and 10.1.3 for FR1 and FR2, respectively, for a corresponding Band,
-	SS-RSRQ related side conditions given in 38.133 [6] clauses 10.1.7 and 10.1.8 for FR1 and FR2, respectively, for a corresponding Band,
-	SS-SINR related side conditions given in 38.133 [6] clauses 10.1.12 and 10.1.13 for FR1 and FR2, respectively, for a corresponding Band,
-	SSB_RP and SSB Ês/Iot according to Annex B.2.2 for a corresponding Band.
-	For 1Rx RedCap:
-	SS-RSRP related side conditions given in clauses [x.y.z] and [x.y.z] for FR1 and FR2, respectively, for a corresponding Band,
-	SS-RSRQ related side conditions given in clauses [x.y.z] and [x.y.z] for FR1 and FR2, respectively, for a corresponding Band,
-	SS-SINR related side conditions given in clauses [x.y.z] and [x.y.z] for FR1 and FR2, respectively, for a corresponding Band,
-	SSB_RP and SSB Ês/Iot according to Annex [x.y.z] for a corresponding Band.
For 2Rx RedCap: The requirements in 38.133 [6] clause 9.2.4.3 shall apply.
For 1Rx RedCap: Reported RSRP, RSRQ, and RS-SINR measurements contained in event triggered measurement reports shall meet the requirements in 38.133 [6] clauses 10.1.2.1 (RSRP for FR1), 10.1.7.1 (RSRQ for FR1), 10.1.12.1 (RS-SINR for FR1).
The UE shall not send any event triggered measurement reports as long as no reporting criteria are fulfilled.
The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is: 2 x TTIDCCH. This measurement reporting delay excludes a delay which caused by no UL resources being available for UE to send the measurement report on.
The event triggered measurement reporting delay, measured without L3 filtering shall be less than Tidentify intra with index_RedCap or T identify intra without index_RedCap defined in clause 16.6.1.0.2 or clause 16.6.1.0.3. When L3 filtering is used an additional delay can be expected. 
A cell is detectable only if at least one SSBs measured from the Cell being configured remains detectable during the time period Tidentify_intra_without_index_RedCap or Tidentify_intra_with_index_RedCap as defined in clause 16.6.1.0.2 or clause 16.6.1.0.3. If a cell which has been detectable at least for the time period Tidentify intra without index_RedCap or Tidentify intra with index_RedCap defined in clause 16.6.1.0.2 or clause 16.6.1.0.3 becomes undetectable for a period ≤ 5 seconds and then the cell becomes detectable again with the same spatial reception parameter and triggers an event, the event triggered measurement reporting delay shall be less than TSSB_measurement_period_intra_RedCap provided the timing to that cell has not changed more than  3200/ Tc while the measurement gap has not been available and L3 filtering has not been used, where µ is the SCS configuration as defined in clause 4.2 of TS 38.211 [3]. When L3 filtering is used, an additional delay can be expected.
The normative reference for this requirement is TS 38.133 [6] clauses 9.2B.1 and 9.2B.4.3. 
16.6.1.0.2	Minimum conformance requirements for event-triggered measurement without gap
The UE shall be able to identify a new detectable intra-frequency cell within Tidentify_intra_without_index_RedCap if the UE is not indicated to report SSB based RRM measurement result with the associated SSB index(reportQuantityRsIndexes or maxNrofRSIndexesToReport is not configured), or the UE is indicated that the neighbour cell is synchronous with the serving cell (deriveSSB-IndexFromCell is enabled). Otherwise UE shall be able to identify a new detectable intra frequency cell within Tidentify_intra_with_index_RedCap. The UE shall be able to identify a new detectable intra frequency SS block of an already detected cell within Tidentify_intra_without_index_RedCap. It is assumed that deriveSSB-IndexFromCell is always enabled for FR1 TDD.
	Tidentify_intra_without_index_RedCap = (TPSS/SSS_sync_intra_RedCap + T SSB_measurement_period_intra_RedCap) ms
	Tidentify_intra_with_index_RedCap = (TPSS/SSS_sync_intra_RedCap + T SSB_measurement_period_intra_RedCap + TSSB_time_index_intra_RedCap) ms
Where:
	TPSS/SSS_sync_intra_RedCap: it is the time period used in PSS/SSS detection given in Table 16.6.1.0.2-1 for 2RX RedCap and Table 16.6.1.0.2-2 for 1Rx RedCap.
	TSSB_time_index_intra_RedCap: it is the time period used to acquire the index of the SSB being measured given in Table 16.6.1.0.2-3 for 2RX RedCap and Table 16.6.1.0.2-4 for 1RX RedCap.
	T SSB_measurement_period_intra_RedCap: equal to a measurement period of SSB based measurement given in Table 16.6.1.0.2-5 for 2RX RedCap and Table 16.6.1.0.2-6 for 1RX RedCap.
	CSSFintra_RedCap: it is a carrier specific scaling factor and is determined according to CSSFoutside_gap_RedCap,i in 38.133 [6] clause 9.1A.5.1 for measurement conducted outside measurement gaps, i.e. when intra-frequency SMTC is fully non overlapping or partially overlapping with measurement gaps.
	When intra-frequency SMTC is fully non overlapping with measurement gaps, Kp=1.
Table 16.6.1.0.2-1: Time period for PSS/SSS detection, (Frequency range FR1) for 2Rx RedCap UE
	DRX cycle
	TPSS/SSS_sync_intra_RedCap

	No DRX
	max( 600ms, ceil( 5 x Kp) x SMTC period )Note 1 x CSSFintra_RedCap

	DRX cycle≤ 320ms
	max( 600ms, ceil(5 x Kp) x max(SMTC period,DRX cycle)) x CSSFintra_RedCap

	DRX cycle>320ms
	ceil(5 x Kp) x DRX cycle x CSSFintra_RedCap

	NOTE 1:	If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified



Table 16.6.1.0.2-2: Time period for PSS/SSS detection, (Frequency range FR1) for 1Rx RedCap UE
	DRX cycle
	TPSS/SSS_sync_intra_RedCap

	No DRX
	max( 600ms, ceil( 7 x Kp) x SMTC period )Note 1 x CSSFintra_RedCap

	DRX cycle≤ 320ms
	max( 600ms, ceil(7 x Kp) x max(SMTC period,DRX cycle)) x CSSFintra_RedCap

	DRX cycle>320ms
	ceil(7 x Kp) x DRX cycle x CSSFintra_RedCap

	NOTE 1:	If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified



Table 16.6.1.0.2-3: Time period for time index detection (FR1) for 2Rx RedCap UE
	DRX cycle
	TSSB_time_index_intra_RedCap

	No DRX
	max(120ms, ceil( 3 x Kp ) x SMTC period)Note 1 x CSSFintra_RedCap

	DRX cycle≤ 320ms
	max(120ms, ceil (3 x Kp) x max(SMTC period,DRX cycle)) x CSSFintra_RedCap

	DRX cycle>320ms
	Ceil(3 x Kp) x DRX cycle x CSSFintra_RedCap

	NOTE 1:	If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified



Table 16.6.1.0.2-4: Time period for time index detection (FR1) for 1Rx RedCap UE
	DRX cycle
	TSSB_time_index_intra_RedCap

	No DRX
	max(160ms, ceil( [6] x Kp ) x SMTC period)Note 1 x CSSFintra_RedCap

	DRX cycle≤ 320ms
	max(160ms, ceil ([6] x Kp) x max(SMTC period,DRX cycle)) x CSSFintra_RedCap

	DRX cycle>320ms
	Ceil([6] x Kp) x DRX cycle x CSSFintra_RedCap

	NOTE 1:	If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified



Table 16.6.1.0.2-5: Measurement period for intra-frequency measurements without gaps (FR1) for 2Rx RedCap UE
	DRX cycle
	T SSB_measurement_period_intra_RedCap  

	No DRX
	max(200ms, ceil( 5 x Kp) x SMTC period)Note 1 x CSSFintra_RedCap

	DRX cycle≤ 320ms
	max(200ms, ceil(1.5x 5 x Kp) x max(SMTC period,DRX cycle)) x CSSFintra_RedCap

	DRX cycle>320ms
	ceil( 5 x Kp ) x DRX cycle x CSSFintra_RedCap

	NOTE 1:	If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified



Table 16.6.1.0.2-6: Measurement period for intra-frequency measurements without gaps (FR1) for 1Rx RedCap UE
	DRX cycle
	T SSB_measurement_period_intra_RedCap  

	No DRX
	max([200]ms, ceil( [5] x Kp) x SMTC period)Note 1 x CSSFintra_RedCap

	DRX cycle≤ 320ms
	max([200]ms, ceil(1.5x [5] x Kp) x max(SMTC period,DRX cycle)) x CSSFintra_RedCap

	DRX cycle>320ms
	ceil( [5] x Kp ) x DRX cycle x CSSFintra_RedCap

	NOTE 1:	If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified



When the UE performs intra-frequency measurements in a TDD band, the following restrictions apply due to SS-RSRP or SS-SINR measurement 
-	The UE is not expected to transmit PUCCH/PUSCH/SRS on SSB symbols to be measured, and on 1 data symbol before each consecutive SSB symbols to be measured and 1 data symbol after each consecutive SSB symbols to be measured within SMTC window duration. If the high layer in TS 38.331 [2] signalling of smtc2 is configured, the SMTC periodicity follows smtc2; Otherwise SMTC periodicity follows smtc1.
When the UE performs intra-frequency measurements in a TDD band, the following restrictions apply due to SS-RSRQ measurement 
-	The UE is not expected to transmit PUCCH/PUSCH/SRS on SSB symbols to be measured, RSSI measurement symbols, and on 1 data symbol before each consecutive SSB to be measured/RSSI symbols and 1 data symbol after each consecutive SSB to be measured/RSSI symbols within SMTC window duration. If the high layer signalling of smtc2 is configured in TS 38.331 [2], the SMTC periodicity follows smtc2; Otherwise the SMTC periodicity follows smtc1.
When the UE performs intra-frequency measurements in a HD-FDD band, the following restrictions apply due to SS-RSRP or SS-SINR measurement 
-	The UE is not expected to transmit PUCCH/PUSCH/SRS on SSB symbols to be measured, and on 1 data symbol before each consecutive SSB symbols to be measured and 1 data symbol after each consecutive SSB symbols to be measured within SMTC window duration. If the high layer in TS 38.331 [2] signalling of smtc2 is configured, the SMTC periodicity follows smtc2; Otherwise SMTC periodicity follows smtc1.
When the UE performs intra-frequency measurements in a HD-FDD band, the following restrictions apply due to SS-RSRQ measurement 
-	The UE is not expected to transmit PUCCH/PUSCH/SRS on SSB symbols to be measured, RSSI measurement symbols, and on 1 data symbol before each consecutive SSB to be measured/RSSI symbols and 1 data symbol after each consecutive SSB to be measured/RSSI symbols within SMTC window duration. If the high layer signalling of smtc2 is configured in TS 38.331 [2], the SMTC periodicity follows smtc2; Otherwise the SMTC periodicity follows smtc1.
The normative reference for this requirement is TS 38.133 [6] clauses 9.2B.5.
16.6.1.0.3	Minimum conformance requirements for event-triggered measurement with gap
The UE shall be able to identify a new detectable intra frequency cell within Tidentify_intra_without_index_RedCap if UE is not indicated to report SSB based RRM measurement result with the associated SSB index (reportQuantityRsIndexes or maxNrofRSIndexesToReport is not configured), or the UE has been indicated that the neighbour cell is synchronous with the serving cell (deriveSSB-IndexFromCell is enabled). Otherwise UE shall be able to identify a new detectable intra frequency cell within Tidentify_intra_with_index_RedCap. The UE shall be able to identify a new detectable intra frequency SS block of an already detected cell within Tidentify_intra_without_index_RedCap. It is assumed that deriveSSB-IndexFromCell is always enabled for FR1 TDD.
	Tidentify_intra_without_index_RedCap = TPSS/SSS_sync_intra_RedCap + T SSB_measurement_period_intra_RedCap  ms
	Tidentify_intra_with_index_RedCap = TPSS/SSS_sync_intra_RedCap + T SSB_measurement_period_intra_RedCap + TSSB_time_index_intra_RedCap ms
Where:
	TPSS/SSS_sync_intra_RedCap: it is the time period used in PSS/SSS detection given in Table 16.6.1.0.3-1 for 2RX RedCap or Table 16.6.1.0.3-2 for 1RX RedCap. 
	TSSB_time_index_intra_RedCap: it is the time period used to acquire the index of the SSB being measured given in Table 16.6.1.0.3-3 for 2RX RedCap or Table 16.6.1.0.3-4 for 1RX RedCap. 
	T SSB_measurement_period_intra_RedCap: equal to a measurement period of SSB based measurement given in Table 16.6.1.0.3-5 for 2RX RedCap or Table 16.6.1.0.3-6 for 1RX RedCap.
	CSSFintra_RedCap: it is a carrier specific scaling factor and is determined according to CSSFwithin_gap_RedCap,i in 38.133 [6] clause 9.1A.5.2 for measurement conducted within measurement gaps.
Table 16.6.1.0.3-1: Time period for PSS/SSS detection (FR1) for 2Rx RedCap UE
	DRX cycle
	TPSS/SSS_sync_intra_RedCap

	No DRX
	max(600ms, 5 x max(MGRP, SMTC period)) x CSSFintra_RedCap

	DRX cycle≤ 320ms
	max(600ms, 5 x max(MGRP, SMTC period,DRX cycle)) x CSSFintra_RedCap

	DRX cycle>320ms
	5 x max(MGRP, DRX cycle) x CSSFintra_RedCap



Table 16.6.1.0.3-2: Time period for PSS/SSS detection (FR1) for 1Rx RedCap UE
	DRX cycle
	TPSS/SSS_sync_intra_RedCap

	No DRX
	max(600 ms, 7 x max(MGRP, SMTC period)) x CSSFintra_RedCap

	DRX cycle≤ 320ms
	max(600 ms, 7 x max(MGRP, SMTC period,DRX cycle)) x CSSFintra_RedCap

	DRX cycle>320ms
	7 x max(MGRP, DRX cycle) x CSSFintra_RedCap



Table 16.6.1.0.3-3: Time period for time index detection (Frequency range FR1) for 2Rx RedCap UE
	DRX cycle
	TSSB_time_index_intra_RedCap

	No DRX
	max(120ms, 3 x max(MGRP, SMTC period)) x CSSFintra_RedCap

	DRX cycle≤ 320ms
	max(120ms, 3 x max(MGRP, SMTC period,DRX cycle) x CSSFintra_RedCap)

	DRX cycle>320ms
	3 x max(MGRP, DRX cycle) x CSSFintra_RedCap



Table 16.6.1.0.3-4: Time period for time index detection (Frequency range FR1) for 1Rx RedCap UE
	DRX cycle
	TSSB_time_index_intra_RedCap

	No DRX
	max(160ms, [6] x max(MGRP, SMTC period)) x CSSFintra_RedCap

	DRX cycle≤ 320ms
	max(160ms, [6] x max(MGRP, SMTC period,DRX cycle) x CSSFintra_RedCap)

	DRX cycle>320ms
	[6] x max(MGRP, DRX cycle) x CSSFintra_RedCap



Table 16.6.1.0.3-5: Measurement period for intra-frequency measurements with gaps (FR1) for 2Rx RedCap UE
	DRX cycle
	T SSB_measurement_period_intra_RedCap  

	No DRX
	max(200ms, 5 x max(MGRP, SMTC period)) x CSSFintra_RedCap

	DRX cycle≤ 320ms
	max(200ms, ceil(1.5x 5) x max(MGRP, SMTC period,DRX cycle)) x CSSFintra_RedCap

	DRX cycle>320ms
	5 x max(MGRP, DRX cycle) x CSSFintra_RedCap



Table 16.6.1.0.3-6: Measurement period for intra-frequency measurements with gaps (FR1) for 1Rx RedCap UE
	DRX cycle
	T SSB_measurement_period_intra_RedCap  

	No DRX
	max([200] ms, [5] x max(MGRP, SMTC period)) x CSSFintra_RedCap

	DRX cycle≤ 320ms
	max([200] ms, ceil(1.5x [5]) x max(MGRP, SMTC period,DRX cycle)) x CSSFintra_RedCap

	DRX cycle>320ms
	[5] x max(MGRP, DRX cycle) x CSSFintra_RedCap



The normative reference for this requirement is TS 38.133 [6] clauses 9.2B.6.
16.6.1.1	NR SA FR1 Event triggered reporting tests without gap under non-DRX for 1 Rx UE
16.6.1.1.1	Test purpose 
To verify that the UE makes correct reporting of an event. This test will partly verify the intra-frequency cell search requirements in 38.133 [6] clauses 9.2B.5.1 and 9.2B.5.2.
16.6.1.1.2	Test applicability
This test applies to all types of NR RedCap UE with 1 Rx from Release 17 onwards.
16.6.1.1.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.6.1.0.1 and 16.6.1.0.3.
The normative reference for this requirement is TS 38.133 [6] clause A.16.6.1.1.
16.6.1.1.4	Test description
Two cells are deployed in the test, which are FR1 PCell (NR Cell 1) and a FR1 neighbour cell (NR Cell 2) on the same frequency as the PCell. The general and cell specific test parameters for PCell and neighbour cell are given in Table 16.6.1.1.4.1-3 and Table 16.6.1.1.5-1, respectively. In the measurement configuration a measurement object is configured for the frequency of the PCell, and it indicates to the UE that event-triggered reporting with Event A3 is used.
16.6.1.1.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 16.6.1.1.4.1-1.
Table 16.6.1.1.4.1-1: Supported test configurations
	Configuration
	Description

	16.6.1.1-1
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.6.1.1-2
	15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.6.1.1-3
	30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.6.1.1-4
	15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations.



Configure the test requirement and the DUT according to the parameters in Table 16.6.1.1.4.1-2.
Table 16.6.1.1.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.6.1.1.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	
	



1. The test parameters for PCell and neighbour cell are given in Table 16.6.1.1.4.1-3 below.
2. Message contents are defined in clause 16.6.1.1.4.3.
3. There is one carrier and two cells specified in the test. NR Cell 1 is the cell used for connection setup with the power level set according to Annex C.1.1 and C.1.2 for this test.
Table 16.6.1.1.4.1-3: General test parameters
	Parameter
	Unit
	Value
	Comment

	Active cell
	
	Cell 1
	

	Neighbour cell
	
	Cell 2
	Cell to be identified.

	RF Channel Number
	
	1: Cell 1 and Cell 2
	

	CD-SSB configuration
	Config 1,2,4
	
	SSB.1 FR1
	

	
	Config 3
	
	SSB.1 RedCap FR1
	

	NCD-SSB configuration
	Config 1,2,4
	
	SSB.6 RedCap FR1 Note 1
	

	
	Config 3
	
	SSB.7 RedCap FR1 Note 1
	

	SMTC configuration for NCD-SSB
	Config 1,4
	
	SMTC.4 RedCap
	

	
	Config 2,3
	
	SMTC.2 RedCap
	

	A3-Offset
	dB
	-4.5
	

	CP length
	
	Normal
	

	Hysteresis
	dB
	0
	

	Time To Trigger
	s
	0
	

	Filter coefficient
	
	0
	L3 filtering is not used

	DRX
	
	N/A
	OFF

	Time offset between serving and neighbour cells
	Config 1,4
	ms
	3
	Asynchronous cells. The timing of Cell 2 is 3 ms later than the timing of Cell 1.

	
	Config 2,3
	s
	3
	Synchronous cells

	T1
	s
	5
	

	T2
	s
	5
	

	Note 1: NCD-SSB is configured within dedicated RedCap DL BWP.



16.6.1.1.4.2	Test procedure
The test consists of two successive time periods with time duration of T1 and T2 respectively. During time duration T1, the UE shall not have any timing information of NR Cell 2.
1. Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On and Test Mode On according to TS 38.508-1 [14] clause 4.5 on Cell 1 and RedCap-specific dedicated BWP is the activated BWP. The SS transmits NCD-SSB on Cell 1 with an absolute frequency (in ARFCN value) of 

where,
-	 is the absolute frequency of CD-SSB (in ARFCN value) specified in 38.508-1 [14] clause 7.2.3.1;
-	 is the absolute frequency of Point A (in ARFCN value) specified in 38.508-1 [14] clause 7.2.3.1;
-	 is the granularity of the global frequency raster (in kHz) specified in 38.101-1 [2] clause 5.4.2.1;-	 is the subcarrier spacing of SSB (in kHz);
-	, is the number of subcarriers in an RB;
-	, is the number of subcarriers in an SSB.
2. Set the parameters according to T1 in Table 16.6.1.1.5-1.
3. Set NR Cell 2 physical cell identity = (current NR cell 2 physical cell identity + 13) mod 1008 for current iteration of the test procedure loop.
4. SS shall transmit an RRCReconfiguration message to configure Event A3 triggered reporting.
5. The UE shall transmit an RRCReconfigurationComplete message. T1 starts upon the SS receives the RRCReconfigurationComplete message.
6. When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 16.6.1.1.5-1. T2 starts. The SS also transmits NCD-SSB on Cell 2 with an absolute frequency of  calculated above.
7. The SS increases the number of successful tests by one if the UE transmits a MeasurementReport message triggered by event A3 satisfying the overall delay requirement specified in clause 16.6.1.1.5, otherwise the SS increases the number of failure tests by one.
8. After the SS receive the MeasurementReport message in step 7) or when T2 expires, the SS shall:
-	transmit RRCRelease message to release the RRC connection which includes the release of the established radio bearers as well as all radio resources
or
-	switch the UE off.
9. Depending on the choice in step 8, the SS shall,
-	transmit in NR Cell 1 a Paging message including matched ng-5G-S-TMSI for the UE if an RRCRelease has been sent in step 8. If the paging fails, switches off and on the UE,
or
-	switch on the UE if the UE is switched off in step 8.
10. Repeat step 1-9 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
16.6.1.1.4.3	Message contents
Message contents are according to TS 38.508-1 [14] clause 7.3 with the following exceptions:
Table 16.6.1.1.4.3-1: Common Exception messages
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1
Table H.3.1-2
Table H.3.1-4 with A3-offset = -4.5dB
Table H.3.1-5
Table H.3.1-7 with Condition INTRA-FREQ
Table H.3.1-8 with Condition SSB RLM



Table 16.6.1.1.4.3-2: MeasObjectNR (step 4, test procedure)
	Derivation Path: Table H.3.1-3 with condition INTRA-FREQ MO

	Information Element
	Value/remark
	Comment
	Condition

	MeasObjectNR ::= SEQUENCE {
	
	
	

	  ssbFrequency
	ARFCN-ValueNR of NCD-SSB 
	
	

	  smtc1
	SSB-MTC specified in 38.508-1 [14] Table 7.3.1-3 with condition SMTC.2 RedCap
	SMTC.2 RedCap
	Config 1,4

	
	SSB-MTC specified in 38.508-1 [14] Table 7.3.1-3 with condition SMTC.4 RedCap
	SMTC.4 RedCap
	Config 2,3

	}
	
	
	



[bookmark: _Hlk124327002]Table 16.6.1.1.4.3-3: ServingCellConfig (step 1, test procedure)
	Derivation Path: TS 38.508-1 [14] Table 4.6.3-167 with condition MEAS

	Information Element
	Value/remark
	Comment
	Condition

	ServingCellConfig ::= SEQUENCE {
	
	
	

	  downlinkBWP-ToAddModList SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Downlink { 
	1 entry
	
	

	    BWP-Downlink[1]
	BWP-Downlink
	entry 1
Table 16.6.1.1.4.3-4
	

	  }
	
	
	

	  firstActiveDownlinkBWP-Id
	1
	Activate the RedCap-specific dedicated DL BWP
	

	  uplinkConfig SEQUENCE {
	
	
	

	    initialUplinkBWP
	Not present
	
	

	    uplinkBWP-ToAddModList SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Uplink {
	1 entry
	
	

	      BWP-Uplink[1]
	BWP-Uplink
	entry 1
Table 16.6.1.1.4.3-5
	

	    }
	
	
	

	    firstActiveUplinkBWP-Id
	1
	Activate the RedCap-specific dedicated UL BWP
	

	    pusch-ServingCellConfig
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	  servingCellMO
	Not present
	
	

	}
	
	
	



Table 16.6.1.1.4.3-4: BWP-Downlink (Table 16.6.1.1.4.3-3)
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-9

	Information Element
	Value/remark
	Comment
	Condition

	BWP-Downlink ::= SEQUENCE {
	
	
	

	  bwp-Id
	1
	
	

	  bwp-Common SEQUENCE {
	
	
	

	    genericParameters SEQUENCE {
	
	
	

	      locationAndBandwidth
	The RIV corresponds to DLBWP.1.3 RedCap
	
	

	    }
	
	
	

	  }
	
	
	

	  bwp-Dedicated SEQUENCE {
	
	
	

	    nonCellDefiningSSB-r17 SEQUENCE {
	
	
	

	      absoluteFrequencySSB-r17
	ARFCN-ValueNR of NCD-SSB
	
	

	      ssb-Periodicity-r17
	ms80
	
	

	      ssb-TimeOffset-r17
	Not presentms5
	
	

	    }
	
	
	

	    servingCellMO-r17
	1
	MeasObjectId associated to NCD-SSB
	

	  }
	
	
	

	}
	
	
	



Table 16.6.1.1.4.3-5: BWP-Uplink (Table 16.6.1.1.4.3-3)
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-13

	Information Element
	Value/remark
	Comment
	Condition

	BWP-Uplink ::= SEQUENCE {
	
	
	

	  bwp-Id
	1
	
	

	  bwp-Common SEQUENCE {
	BWP-UplinkCommon
	
	

	    genericParameters SEQUENCE {
	
	
	

	      locationAndBandwidth
	The RIV corresponds to ULBWP.1.3 RedCap
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



16.6.1.1.5	Test requirement
Table 16.6.1.1.4.1-3 and Table 16.6.1.1.5-1 define the primary level settings including test tolerances.
Table 16.6.1.1.5-1: NR Cell specific test parameters for SA intra-frequency event triggered reporting tests without gap under non-DRX
	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T1
	T2

	TDD configuration
	Config 1,4
	
	N/A
	N/A

	
	Config 2
	
	TDDConf.1.1
	TDDConf.1.1

	
	Config 3
	
	TDDConf.2.1
	TDDConf.2.1

	PDSCH RMC configuration
	Config 1,4
	
	SR.1.1 FDD
	N/A

	
	Config 2
	
	SR.1.1 TDD
	

	
	Config 3
	
	SR.2.1 TDD
	

	RMSI CORESET RMC configuration
	Config 1,4
	
	CR.1.1 FDD
	N/A

	
	Config 2
	
	CR.1.1 TDD
	

	
	Config 3
	
	CR.2.1 TDD
	

	Dedicated CORESET RMC configuration
	Config 1,4
	
	CCR.1.1 FDD
	N/A

	
	Config 2
	
	CCR.1.1 TDD
	

	
	Config 3
	
	CCR.2.1 TDD
	

	OCNG Patterns
	
	OP.1
	OP.1

	TRS Configuration
	Config 1,4
	
	TRS.1.1 FDD
	N/A

	
	Config 2
	
	TRS.1.1 TDD
	

	
	Config 3
	
	TRS.1.2 TDD
	

	Initial DL BWP configuration
	
	DLBWP.0.1
	DLBWP.0.1

	Initial UL BWP configuration
	
	ULBWP.0.1
	ULBWP.0.1

	Active DL BWP configuration
	
	DLBWP.1.3 RedCap 
	DLBWP.1.3 RedCap 

	Active UL BWP configuration
	
	ULBWP.1.3 RedCap 
	ULBWP.1.3 RedCap 

	RLM-RS
	
	SSB
	SSB

	Noc Note 2
	Config 1,2,4
	dBm/SCS
	-98

	
	Config 3
	
	-95

	Noc Note 2
	dBm/15 KHz
	-98

	Ȇs/Iot
	dB
	4
	-1.46
	-Infinity
	-1.46

	Ȇs/Noc
	dB
	4
	4
	-Infinity
	4

	SS-RSRP Note 3
	Config 1,2,4
	dBm/SCS
	-94
	-94
	-Infinity
	-94

	
	Config 3
	
	-91
	-91
	-Infinity
	-91

	Io
	Config 1,2,4
	dBm/9.36 MHz
	-64.60
	-62.25
	-64.60
	-62.25

	
	Config 3
	dBm/18.36 MHz
	-61.68
	-59.34
	-61.68
	-59.34

	Propagation Condition 
	
	AWGN

	Antenna Configuration
	
	1x1

	Note 1: The resources for uplink transmission are assigned to the UE prior to the start of time period T2.
Note 2: Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for Noc to be fulfilled.
Note 3: SS-RSRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



The overall delay is measured from the beginning of time period T2 to the time that the SS receives the first MeasurementReport message triggered by event A3. It is allowed to be up to 2xTTIDCCH higher than the measurement reporting delay specified in 38.133[6] clause 9.2B.4 due to the TTI insertion uncertainty of the measurement report in DCCH. 
[bookmark: _Hlk124323962][bookmark: _Hlk124323810]Then the overall delay shall be no larger than: Tidentify_intra_without_index + 2xTTIDCCH, where
-	Tidentify_intra_without_index = 1000 ms, is the time for intra-frequency cell identification specified in 38.133 [6] clause 9.2B.5.1,
-	TTIDCCH = 1 ms.
Which gives a total of 1002 ms.
The UE is not required to read the neighbour cell SSB index in this test.
For the test to pass, the total number of successful tests shall be more than 90% of the cases with a confidence level of 95%.
16.6.1.2	NR SA FR1 Event triggered reporting tests without gap under non-DRX for 2 Rx UE
16.6.1.2.1	Test purpose 
To verify that the UE makes correct reporting of an event. This test will partly verify the intra-frequency cell search requirements in 38.133 [6] clauses 9.2B.5.1 and 9.2B.5.2.
16.6.1.2.2	Test applicability
This test applies to all types of NR RedCap UE with 2 Rx from Release 17 onwards.
16.6.1.2.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.6.1.0.1 and 16.6.1.0.3.
The normative reference for this requirement is TS 38.133 [6] clause A.16.6.1.2.
16.6.1.2.4	Test description
Two cells are deployed in the test, which are FR1 PCell (NR Cell 1) and a FR1 neighbour cell (NR Cell 2) on the same frequency as the PCell. The general and cell specific test parameters for PCell and neighbour cell are given in Table 16.6.1.2.4.1-3 and Table 16.6.1.2.5-1, respectively. In the measurement configuration a measurement object is configured for the frequency of the PCell, and it indicates to the UE that event-triggered reporting with Event A3 is used.
16.6.1.2.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 16.6.1.2.4.1-1.
Table 16.6.1.2.4.1-1: Supported test configurations
	Configuration
	Description

	16.6.1.2-1
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.6.1.2-2
	15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.6.1.2-3
	30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.6.1.2-4
	15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations.



Configure the test requirement and the DUT according to the parameters in Table 16.6.1.2.4.1-2.
Table 16.6.1.2.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.6.1.2.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2

	Connection Diagram
	TE Part
	A.3.1.8.2
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	
	



1. The test parameters for PCell and neighbour cell are given in Table 16.6.1.2.4.1-3 below.
2. Message contents are defined in clause 16.6.1.2.4.3.
3. There is one carrier and two cells specified in the test. NR Cell 1 is the cell used for connection setup with the power level set according to Annex C.1.1 and C.1.2 for this test.
Table 16.6.1.2.4.1-3: General test parameters
	Parameter
	Unit
	Value
	Comment

	Active cell
	
	Cell 1
	

	Neighbour cell
	
	Cell 2
	Cell to be identified.

	RF Channel Number
	
	1: Cell 1 and Cell 2
	

	CD-SSB configuration
	Config 1,2,4
	
	SSB.1 FR1
	

	
	Config 3
	
	SSB.1 RedCap FR1
	

	NCD-SSB configuration
	Config 1,2,4
	
	SSB.6 RedCap FR1 Note 1
	

	
	Config 3
	
	SSB.7 RedCap FR1 Note 1
	

	SMTC configuration for NCD-SSB
	Config 1,4
	
	SMTC.4 RedCap
	

	
	Config 2,3
	
	SMTC.2 RedCap
	

	A3-Offset
	dB
	-4.5
	

	CP length
	
	Normal
	

	Hysteresis
	dB
	0
	

	Time To Trigger
	s
	0
	

	Filter coefficient
	
	0
	L3 filtering is not used

	DRX
	
	N/A
	OFF

	Time offset between serving and neighbour cells
	Config 1,4
	ms
	3
	Asynchronous cells. The timing of Cell 2 is 3 ms later than the timing of Cell 1.

	
	Config 2,3
	s
	3
	Synchronous cells

	T1
	s
	5
	

	T2
	s
	5
	

	Note 1: NCD-SSB is configured within dedicated RedCap DL BWP.



16.6.1.2.4.2	Test procedure
The test consists of two successive time periods with time duration of T1 and T2 respectively. During time duration T1, the UE shall not have any timing information of NR Cell 2.
1. Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On and Test Mode On according to TS 38.508-1 [14] clause 4.5 on Cell 1 and RedCap-specific dedicated BWP is the activated BWP. The SS transmits NCD-SSB on Cell 1 with an absolute frequency (in ARFCN value) of 

where,
-	 is the absolute frequency of CD-SSB (in ARFCN value) specified in 38.508-1 [14] clause 7.2.3.1;
-	 is the absolute frequency of Point A (in ARFCN value) specified in 38.508-1 [14] clause 7.2.3.1;
-	 is the granularity of the global frequency raster (in kHz) specified in 38.101-1 [2] clause 5.4.2.1;-	 is the subcarrier spacing of SSB (in kHz);
-	, is the number of subcarriers in an RB;
-	, is the number of subcarriers in an SSB.
2. Set the parameters according to T1 in Table 16.6.1.2.5-1. 
3. Set NR Cell 2 physical cell identity = (current NR cell 2 physical cell identity + 13) mod 1008 for current iteration of the test procedure loop.
4. SS shall transmit an RRCReconfiguration message to configure Event A3 triggered reporting.
5. The UE shall transmit an RRCReconfigurationComplete message. T1 starts upon the SS receives the RRCReconfigurationComplete message.
6. When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 16.6.1.2.5-1. T2 starts. The SS also transmits NCD-SSB on Cell 2 with an absolute frequency of  calculated above.
7. The SS increases the number of successful tests by one if the UE transmits a MeasurementReport message triggered by event A3 satisfying the overall delay requirement specified in clause 16.6.1.2.5, otherwise the SS increases the number of failure tests by one.
8. After the SS receive the MeasurementReport message in step 7) or when T2 expires, the SS shall:
-	transmit RRCRelease message to release the RRC connection which includes the release of the established radio bearers as well as all radio resources
or
-	switch the UE off.
9. Depending on the choice in step 8, the SS shall,
-	transmit in NR Cell 1 a Paging message including matched ng-5G-S-TMSI for the UE if an RRCRelease has been sent in step 8. If the paging fails, switches off and on the UE,
or
-	switch on the UE if the UE is switched off in step 8.
10. Repeat step 1-9 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
16.6.1.2.4.3	Message contents
Message contents are according to TS 38.508-1 [14] clause 7.3 with the following exceptions:
Table 16.6.1.2.4.3-1: Common Exception messages
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1
Table H.3.1-2
Table H.3.1-4 with A3-offset = -4.5dB
Table H.3.1-5
Table H.3.1-7 with Condition INTRA-FREQ
Table H.3.1-8 with Condition SSB RLM



Table 16.6.1.2.4.3-2: MeasObjectNR (step 4, test procedure)
	Derivation Path: Table H.3.1-3 with condition INTRA-FREQ MO

	Information Element
	Value/remark
	Comment
	Condition

	MeasObjectNR ::= SEQUENCE {
	
	
	

	  ssbFrequency
	ARFCN-ValueNR of NCD-SSB 
	
	

	  smtc1
	SSB-MTC specified in 38.508-1 [14] Table 7.3.1-3 with condition SMTC.2 RedCap
	SMTC.2 RedCap
	Config 2,3

	
	SSB-MTC specified in 38.508-1 [14] Table 7.3.1-3 with condition SMTC.4 RedCap
	SMTC.4 RedCap
	Config 1,4

	}
	
	
	



Table 16.6.1.2.4.3-3: ServingCellConfig (step 1, test procedure)
	Derivation Path: TS 38.508-1 [14] Table 4.6.3-167 with condition MEAS

	Information Element
	Value/remark
	Comment
	Condition

	ServingCellConfig ::= SEQUENCE {
	
	
	

	  downlinkBWP-ToAddModList SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Downlink { 
	1 entry
	
	

	    BWP-Downlink[1]
	BWP-Downlink
	entry 1
Table 16.6.1.2.4.3-4
	

	  }
	
	
	

	  firstActiveDownlinkBWP-Id
	1
	Activate the RedCap-specific dedicated DL BWP
	

	  uplinkConfig SEQUENCE {
	
	
	

	    initialUplinkBWP
	Not present
	
	

	    uplinkBWP-ToAddModList SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Uplink {
	1 entry
	
	

	      BWP-Uplink[1]
	BWP-Uplink
	entry 1
Table 16.6.1.2.4.3-5
	

	    }
	
	
	

	    firstActiveUplinkBWP-Id
	1
	Activate the RedCap-specific dedicated UL BWP
	

	    pusch-ServingCellConfig
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	  servingCellMO
	Not present
	
	

	}
	
	
	



Table 16.6.1.2.4.3-4: BWP-Downlink (Table 16.6.1.2.4.3-3)
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-9

	Information Element
	Value/remark
	Comment
	Condition

	BWP-Downlink ::= SEQUENCE {
	
	
	

	  bwp-Id
	1
	
	

	  bwp-Common SEQUENCE {
	
	
	

	    genericParameters SEQUENCE {
	
	
	

	      locationAndBandwidth
	The RIV corresponds to DLBWP.1.3 RedCap
	
	

	    }
	
	
	

	  }
	
	
	

	  bwp-Dedicated SEQUENCE {
	
	
	

	    nonCellDefiningSSB-r17 SEQUENCE {
	
	
	

	      absoluteFrequencySSB-r17
	ARFCN-ValueNR of NCD-SSB
	
	

	      ssb-Periodicity-r17
	ms80
	
	

	      ssb-TimeOffset-r17
	Not presentms5
	
	

	    }
	
	
	

	    servingCellMO-r17
	1
	MeasObjectId associated with NCD-SSB
	

	  }
	
	
	

	}
	
	
	



Table 16.6.1.2.4.3-5: BWP-Uplink (Table 16.6.1.2.4.3-3)
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-13

	Information Element
	Value/remark
	Comment
	Condition

	BWP-Uplink ::= SEQUENCE {
	
	
	

	  bwp-Id
	1
	
	

	  bwp-Common SEQUENCE {
	BWP-UplinkCommon
	
	

	    genericParameters SEQUENCE {
	
	
	

	      locationAndBandwidth
	The RIV corresponds to ULBWP.1.3 RedCap
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



16.6.1.2.5	Test requirement
Table 16.6.1.2.4.1-3 and Table 16.6.1.2.5-1 define the primary level settings including test tolerances.
Table 16.6.1.2.5-1: NR Cell specific test parameters for SA intra-frequency event triggered reporting tests without gap under non-DRX
	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T1
	T2

	TDD configuration
	Config 1,4
	
	N/A
	N/A

	
	Config 2
	
	TDDConf.1.1
	TDDConf.1.1

	
	Config 3
	
	TDDConf.2.1
	TDDConf.2.1

	PDSCH RMC configuration
	Config 1,4
	
	SR.1.1 FDD
	N/A

	
	Config 2
	
	SR.1.1 TDD
	

	
	Config 3
	
	SR.2.1 TDD
	

	RMSI CORESET RMC configuration
	Config 1,4
	
	CR.1.1 FDD
	N/A

	
	Config 2
	
	CR.1.1 TDD
	

	
	Config 3
	
	CR.2.1 TDD
	

	Dedicated CORESET RMC configuration
	Config 1,4
	
	CCR.1.1 FDD
	N/A

	
	Config 2
	
	CCR.1.1 TDD
	

	
	Config 3
	
	CCR.2.1 TDD
	

	OCNG Patterns
	
	OP.1
	OP.1

	TRS Configuration
	Config 1,4
	
	TRS.1.1 FDD
	N/A

	
	Config 2
	
	TRS.1.1 TDD
	

	
	Config 3
	
	TRS.1.2 TDD
	

	Initial DL BWP configuration
	
	DLBWP.0.1
	DLBWP.0.1

	Initial UL BWP configuration
	
	ULBWP.0.1
	ULBWP.0.1

	Active DL BWP configuration
	
	DLBWP.1.3 RedCap 
	DLBWP.1.3 RedCap 

	Active UL BWP configuration
	
	ULBWP.1.3 RedCap 
	ULBWP.1.3 RedCap 

	RLM-RS
	
	SSB
	SSB

	Noc Note 2
	Config 1,2,4
	dBm/SCS
	-98

	
	Config 3
	
	-95

	Noc Note 2
	dBm/15 KHz
	-98

	Ȇs/Iot
	dB
	4
	-1.46
	-Infinity
	-1.46

	Ȇs/Noc
	dB
	4
	4
	-Infinity
	4

	SS-RSRP Note 3
	Config 1,2,4
	dBm/SCS
	-94
	-94
	-Infinity
	-94

	
	Config 3
	
	-91
	-91
	-Infinity
	-91

	Io
	Config 1,2,4
	dBm/9.36 MHz
	-64.60
	-62.25
	-64.60
	-62.25

	
	Config 3
	dBm/18.36 MHz
	-61.68
	-59.34
	-61.68
	-59.34

	Propagation Condition 
	
	AWGN

	Note 1: The resources for uplink transmission are assigned to the UE prior to the start of time period T2.
Note 2: Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for Noc to be fulfilled.
Note 3: SS-RSRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



The overall delay is measured from the beginning of time period T2 to the time that the SS receives the first MeasurementReport message triggered by event A3. It is allowed to be up to 2xTTIDCCH higher than the measurement reporting delay specified in 38.133[6] clause 9.2B.4 due to the TTI insertion uncertainty of the measurement report in DCCH. 
Then the overall delay shall be shall be no larger than: Tidentify_intra_without_index + 2xTTIDCCH, where
-	Tidentify_intra_without_index = 1000 ms, is the time for intra-frequency cell identification specified in 38.133 [6] clause 9.2B.5.1,
-	TTIDCCH = 1 ms.
Which gives a total of 1002 ms.
The UE is not required to read the neighbour cell SSB index in this test.
For the test to pass, the total number of successful tests shall be more than 90% of the cases with a confidence level of 95%.
16.6.1.3	NR SA FR1 Event triggered reporting tests without gap under DRX for 1 Rx UE
16.6.1.3.1	Test purpose
To verify that the UE makes correct reporting of an event. This test will partly verify the intra-frequency cell identification and measurement period requirements in 38.133 [6] clauses 9.2B.5.1 and 9.2B.5.2.
16.6.1.3.2	Test applicability
This test applies to all types of NR RedCap UE with 1Rx from release 17 onwards and supporting long DRX cycle.
16.6.1.3.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.6.1.0.1 and 16.6.1.0.2.
The normative reference for this requirement is TS 38.133 [6] clause A.16.6.1.3.
16.6.1.3.4	Test description
16.6.1.3.4.1	Initial conditions
Same as the initial conditions given in clause 6.6.1.2.4.1 with following exceptions:
-	Table 6.6.1.2.4.1-1 is replaced by Table 16.6.1.3.4.1-1.
-	Table 6.6.1.2.4.1-2 is replaced by Table 16.6.1.3.4.1-2.
-	Table 6.6.1.2.4.1-3 is replaced by Table 16.6.1.3.4.1-3.
Table 16.6.1.3.4.1-1: Supported test configurations
	Configuration
	Description

	16.6.1.3-1
	15 kHz SSB SCS, 10MHz bandwidth, FDD duplex mode

	16.6.1.3-2
	15 kHz SSB SCS, 10MHz bandwidth, TDD duplex mode

	16.6.1.3-3
	30 kHz SSB SCS, 20MHz bandwidth, TDD duplex mode

	16.6.1.3-4
	15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note: The UE is only required to be tested in one of the supported test configurations.



Table 16.6.1.3.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.6.1.3.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	
	



Table 16.6.1.3.4.1-3: General test parameters for SA intra-frequency event triggered reporting tests without gap for FR1 under DRX
	Parameter
	Unit
	Test configuration
	Value
	Comment

	
	
	
	Test 1
	Test 2
	

	Active cell
	
	1,2,3,4
	Cell 1
	

	Neighbour cell
	
	1,2,3,4
	Cell 2
	Cell to be identified.

	RF Channel Number
	
	1,2,3,4
	1: Cell 1 and Cell 2
	

	SSB configuration
	
	1,2,4
	SSB.1 FR1
	

	
	
	3
	SSB.1 RedCap FR1
	

	SMTC configuration
	
	1,4
	SMTC.2
	

	
	
	2,3
	SMTC.1
	

	A3-Offset
	dB
	1,2,3,4
	-4.5
	

	CP length
	
	1,2,3,4
	Normal
	

	Hysteresis
	dB
	1,2,3,4
	0
	

	Time To Trigger
	s
	1,2,3,4
	0
	

	Filter coefficient
	
	1,2,3,4
	0
	L3 filtering is not used

	DRX
	ms
	1,2,3,4
	DRX.1
	DRX.7
	

	Time offset between serving and neighbour cells
	
	1,4
	3 ms
	Asynchronous cells.
The timing of Cell 2 is 3ms later than the timing of Cell 1

	
	
	2,3
	3 us
	Synchronous cells

	T1
	s
	1,2,3,4
	5
	

	T2
	s
	1,2,3,4
	5
	10
	



16.6.1.3.4.2	Test procedure
Same as the test procedure given in 6.6.1.2.4.2 with following exceptions:
-	Step 6 in 6.6.1.2.4.2 is replaced by following step.
6. UE shall transmit a MeasurementReport message triggered by Event A3. If the overall delays measured from the beginning of time period T2 is less than 922 ms for Test 1 or less than 7682 ms for Test 2 then the number of successful tests is increased by one. If the UE fails to report the event within the overall delays measured requirement then the number of failure tests is increased by one.
16.6.1.3.4.3	Message contents
Same as the message contents given in 6.6.1.2.4.3.
16.6.1.3.5	Test requirement
Same as the test requirement given in 6.6.1.2.5 with following exceptions:
-	Table 6.6.1.2.5-1 is replaced by Table 16.6.1.3.5-1.
-	The overall delay measured is expressed as:
Overall delays measured = TPSS/SSS_sync_intra_RedCap + T SSB_measurement_period_intra_RedCap + TTI insertion uncertainty
-	TPSS/SSS_sync_intra_RedCap = 600 ms for Test 1, and TPSS/SSS_sync_intra_RedCap = 4480 ms for Test 2;
-	T SSB_measurement_period_intra_RedCap= 320 ms for Test 1, and TPSS/SSS_sync_intra_RedCap = 3200 ms for Test 2
-	TTI insertion uncertainty = 2 ms
As a result, the overall delay measured for Test 1 and Test 2 shall be less than a total of 922 ms and 7682ms respectively.
Table 16.6.1.3.5-1: NR Cell specific test parameters
	Parameter
	Unit
	Test config 
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T1
	T2

	TDD configuration
	
	1,4
	N/A
	N/A

	
	
	2
	TDDConf.1.1
	TDDConf.1.1

	
	
	3
	TDDConf.2.1
	TDDConf.2.1

	PDSCH RMC configuration
	
	1,4
	SR.1.1 FDD
	N/A

	
	
	2
	SR.1.1 TDD
	

	
	
	3
	SR.2.1 TDD
	

	RMSI CORESET RMC configuration
	
	1,4
	CR.1.1 FDD
	N/A

	
	
	2
	CR.1.1 TDD
	

	
	
	3
	CR.2.1 TDD
	

	Dedicated CORESET RMC configuration
	
	1,4
	CCR.1.1 FDD
	N/A

	
	
	2
	CCR.1.1 TDD
	

	
	
	3
	CCR.2.1 TDD
	

	OCNG Patterns
	
	1,2,3,4
	OP.1
	OP.1

	TRS Configuration
	
	1,4
	TRS.1.1 FDD
	N/A

	
	
	2
	TRS.1.1 TDD
	

	
	
	3
	TRS.1.2 TDD
	

	Initial BWP configuration
	
	1,2,3,4
	DLBWP.0.1 ULBWP.0.1
	DLBWP.0.1 ULBWP.0.1

	Active DL BWP configuration
	
	1,2,3,4
	DLBWP.1.1
	DLBWP.1.1

	Active UL BWP configuration
	
	1,2,3,4
	ULBWP.1.1
	ULBWP.1.1

	RLM-RS
	
	1,2,3,4
	SSB
	SSB

	[image: ] Note 2
	dBm/SCS
	1,2,4
	-98

	
	
	3
	-95

	[image: ] Note 2
	dBm/15 KHz
	1,2,3,4
	-98

	[image: ]
	dB
	1,2,3,4
	4
	-1.46
	-Infinity
	-1.46

	[image: ]
	dB
	1,2,3,4
	4
	4
	-Infinity
	4

	SS-RSRP Note 3
	dBm/SCS
	1,2,4
	-94
	-94
	-Infinity
	-94

	
	
	3
	-91
	-91
	-Infinity
	-91

	Io
	dBm/
9.36 MHz
	1,2,4
	-64.60
	-62.25
	Specified in Cell 1 columns

	
	dBm/
18.36 MHz
	3
	-61.68
	-59.34
	

	Propagation Condition
	
	1,2,3,4
	AWGN

	Note 1: The resources for uplink transmission are assigned to the UE prior to the start of time period T2.
Note 2: Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for [image: ] to be fulfilled.
Note 3: SS-RSRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



16.6.1.4	NR SA FR1 Event triggered reporting tests without gap under DRX for 2 Rx UE
16.6.1.4.1	Test purpose 
To verify that the UE makes correct reporting of an event. This test will partly verify the intra-frequency cell identification and measurement period requirements in 38.133 [6] clauses 9.2B.5.1 and 9.2B.5.2.
16.6.1.4.2	Test applicability
This test applies to all types of NR RedCap UE with 2Rx from release 17 onwards and supporting long DRX cycle.
16.6.1.4.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.6.1.0.1 and 16.6.1.0.2.
The normative reference for this requirement is TS 38.133 [6] clause A.16.6.1.4.
16.6.1.4.4	Test description
16.6.1.4.4.1	Initial conditions
Same as the initial conditions given in clause 6.6.1.2.4.1 with following exceptions:
-	Table 6.6.1.2.4.1-1 is replaced by Table 16.6.1.4.4.1-1.
-	Table 6.6.1.2.4.1-2 is replaced by Table 16.6.1.4.4.1-2.
-	Table 6.6.1.2.4.1-3 is replaced by Table 16.6.1.4.4.1-3.
Table 16.6.1.4.4.1-1: Supported test configurations
	Configuration
	Description

	16.6.1.4-1
	15 kHz SSB SCS, 10MHz bandwidth, FDD duplex mode

	16.6.1.4-2
	15 kHz SSB SCS, 10MHz bandwidth, TDD duplex mode

	16.6.1.4-3
	30 kHz SSB SCS, 20MHz bandwidth, TDD duplex mode

	16.6.1.4-4
	15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note: The UE is only required to be tested in one of the supported test configurations.



Table 16.6.1.4.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.6.1.4.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.2
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	- Without LTE link
	



Table 16.6.1.4.4.1-3: General test parameters for SA intra-frequency event triggered reporting tests without gap for FR1 under DRX
	Parameter
	Unit
	Test configuration
	Value
	Comment

	
	
	
	Test 1
	Test 2
	

	Active cell
	
	1,2,3,4
	Cell 1
	

	Neighbour cell
	
	1,2,3,4
	Cell 2
	Cell to be identified.

	RF Channel Number
	
	1,2,3,4
	1: Cell 1 and Cell 2
	

	SSB configuration
	
	1,2,4
	SSB.1 FR1
	

	
	
	3
	SSB.1 RedCap FR1
	

	SMTC configuration
	
	1,4
	SMTC.2
	

	
	
	2,3
	SMTC.1
	

	A3-Offset
	dB
	1,2,3,4
	-4.5
	

	CP length
	
	1,2,3,4
	Normal
	

	Hysteresis
	dB
	1,2,3,4
	0
	

	Time To Trigger
	s
	1,2,3,4
	0
	

	Filter coefficient
	
	1,2,3,4
	0
	L3 filtering is not used

	DRX
	ms
	1,2,3,4
	DRX.1
	DRX.7
	

	Time offset between serving and neighbour cells
	
	1,4
	3 ms
	Asynchronous cells.
The timing of Cell 2 is 3ms later than the timing of Cell 1

	
	
	2,3
	3 us
	Synchronous cells

	T1
	s
	1,2,3,4
	5
	

	T2
	s
	1,2,3,4
	5
	10
	



16.6.1.4.4.2	Test procedure
Same as the test procedure given in 6.6.1.2.4.2.
16.6.1.4.4.3	Message contents
Same as the message contents given in 6.6.1.2.4.3.
16.6.1.4.5	Test requirement
Same as the test requirement given in 6.6.1.2.5 with following exceptions:
-	Table 6.6.1.2.5-1 is replaced by Table 16.6.1.4.5-1.
-	The overall delay measured is expressed as:
Overall delays measured = TPSS/SSS_sync_intra_RedCap + T SSB_measurement_period_intra_RedCap + TTI insertion uncertainty
-	TPSS/SSS_sync_intra_RedCap = 600 ms for Test 1, and TPSS/SSS_sync_intra_RedCap = 3200 ms for Test 2;
-	T SSB_measurement_period_intra_RedCap= 320 ms for Test 1, and TPSS/SSS_sync_intra_RedCap = 3200 ms for Test 2
-	TTI insertion uncertainty = 2 ms
As a result, the overall delay measured for Test 1 and Test 2 shall be less than a total of 922 ms and 6402 ms respectively.
Table 16.6.1.4.5-1: NR Cell specific test parameters
	Parameter
	Unit
	Test config 
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T1
	T2

	TDD configuration
	
	1,4
	N/A
	N/A

	
	
	2
	TDDConf.1.1
	TDDConf.1.1

	
	
	3
	TDDConf.2.1
	TDDConf.2.1

	PDSCH RMC configuration
	
	1,4
	SR.1.1 FDD
	N/A

	
	
	2
	SR.1.1 TDD
	

	
	
	3
	SR.2.1 TDD
	

	RMSI CORESET RMC configuration
	
	1,4
	CR.1.1 FDD
	N/A

	
	
	2
	CR.1.1 TDD
	

	
	
	3
	CR.2.1 TDD
	

	Dedicated CORESET RMC configuration
	
	1,4
	CCR.1.1 FDD
	N/A

	
	
	2
	CCR.1.1 TDD
	

	
	
	3
	CCR.2.1 TDD
	

	OCNG Patterns
	
	1,2,3,4
	OP.1
	OP.1

	TRS Configuration
	
	1,4
	TRS.1.1 FDD
	N/A

	
	
	2
	TRS.1.1 TDD
	

	
	
	3
	TRS.1.2 TDD
	

	Initial BWP configuration
	
	1,2,3,4
	DLBWP.0.1 ULBWP.0.1
	DLBWP.0.1 ULBWP.0.1

	Active DL BWP configuration
	
	1,2,3,4
	DLBWP.1.1
	DLBWP.1.1

	Active UL BWP configuration
	
	1,2,3,4
	ULBWP.1.1
	ULBWP.1.1

	RLM-RS
	
	1,2,3,4
	SSB
	SSB

	[image: ] Note 2
	dBm/SCS
	1,2,4
	-98

	
	
	3
	-95

	[image: ] Note 2
	dBm/15 KHz
	1,2,3,4
	-98

	[image: ]
	dB
	1,2,3,4
	4
	-1.46
	-Infinity
	-1.46

	[image: ]
	dB
	1,2,3,4
	4
	4
	-Infinity
	4

	SS-RSRP Note 3
	dBm/SCS
	1,2,4
	-94
	-94
	-Infinity
	-94

	
	
	3
	-91
	-91
	-Infinity
	-91

	Io
	dBm/
9.36 MHz
	1,2,4
	-64.60
	-62.25
	Specified in Cell 1 columns

	
	dBm/
18.36 MHz
	3
	-61.68
	-59.34
	

	Propagation Condition
	
	1,2,3,4
	AWGN

	Note 1: The resources for uplink transmission are assigned to the UE prior to the start of time period T2.
Note 2: Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for [image: ] to be fulfilled.
Note 3: SS-RSRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



16.6.1.5	NR SA FR1 Event triggered reporting tests with per-UE gaps under non-DRX for 1 Rx UE
16.6.1.5.1	Test purpose
To verify that the UE makes correct reporting of an event. This test will partly verify the intra-frequency cell search requirements in 38.133 [6] clause 9.2B.6.1 and 9.2B.6.2.
16.6.1.5.2	Test applicability
This test applies to all types of NR RedCap UE with 1 Rx from Release 17 onwards supporting CSI-RS based RLM and BWP operation without bandwidth restriction.
16.6.1.5.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.6.1.0.1 and 16.6.1.0.3.
The normative reference for this requirement is TS 38.133 [6] clause A.16.6.1.5.
16.6.1.5.4	Test description
16.6.1.5.4.1	Initial conditions
Same as the initial conditions given in clause 6.6.1.3.4.1 with following exceptions:
-	Table 6.6.1.3.4.1-1 is replaced by Table 16.6.1.5.4.1-1.
-	Table 6.6.1.3.4.1-2 is replaced by Table 16.6.1.5.4.1-2.
-	Table 6.6.1.3.4.1-3 is replaced by Table 16.6.1.5.4.1-3.
Table 16.6.1.5.4.1-1: Supported test configurations
	Configuration
	Description

	16.6.1.5-1
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.6.1.5-2
	15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.6.1.5-3
	30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.6.1.5-4
	15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note:	The UE is only required to pass in one of the supported test configurations in FR1



Table 16.6.1.5.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.6.1.5.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	
	



Table 16.6.1.5.4.1-3: General test parameters
	Parameter
	Unit
	Test config.
	Value
	Comment

	Active cell
	
	1,2,3,4
	Cell 1
	

	Neighbour cell
	
	1,2,3,4
	Cell 2
	Cell to be identified.

	RF Channel Number
	
	1,2,3,4
	1: Cell 1 and Cell 2
	

	Measurement gap type
	
	1,2,3,4
	Per-UE gaps
	

	Measurement gap repetition periodicity
	ms
	1,2,3,4
	40
	

	Measurement gap length
	ms
	1,2,3,4
	6
	

	Measurement gap offset
	ms
	1,2,3,4
	39
	

	SSB configuration
	
	1,2,4
	SSB.1 FR1
	

	
	
	3
	SSB.1 RedCap FR1
	

	SMTC configuration
	
	1,4
	SMTC.2
	

	
	
	2,3
	SMTC.1
	

	CSI-RS parameters
	
	1,4
	CSI-RS.1.2 FDD resource #0
	

	
	
	2
	CSI-RS.1.2 TDD resource #0
	

	
	
	3
	CSI-RS.2.2 TDD resource #0
	

	A3-Offset
	dB
	1,2,3,4
	-4.5
	

	CP length
	
	1,2,3,4
	Normal
	

	Hysteresis
	dB
	1,2,3,4
	0
	

	Time To Trigger
	s
	1,2,3,4
	0
	

	Filter coefficient
	
	1,2,3,4
	0
	L3 filtering is not used

	DRX
	ms
	1,2,3,4
	N/A
	OFF

	Time offset between serving and neighbour cells
	
	1,4
	3 ms
	Asynchronous cells.
The timing of Cell 2 is 3ms later than the timing of Cell 1.

	
	
	2,3
	3 s
	Synchronous cells

	T1
	s
	1, 2, 3
	5
	

	T2
	s
	1, 2, 3
	5
	



16.6.1.5.4.2	Test procedure
Same as the test procedure given in clause 6.6.1.3.4.2.
16.6.1.5.4.3	Message contents
Same as the message contents given in clause 6.6.1.3.4.3 with the following exception:
-	For test configuration 16.6.1.5-1 and 16.6.1.5-4,
-	Table H.3.1-3 is used with condition INTRA-FREQ MO.
-	Table 7.3.1-3 specified in 38.508-1 [14] is used with condition SMTC.2.
-	For test configuration 16.6.1.5-2 and 16.6.1.5-3,
-	Table H.3.1-3 is used with condition INTRA-FREQ MO and Synchronous cells.
-	Table 7.3.1-3 specified in 38.508-1 [14] is used with condition SMTC.1.
16.6.1.5.5	Test requirement
Same as the test requirements given in clause 6.6.1.3.5 with following exceptions:
-	Table 6.6.1.3.5-1 is replaced by Table 16.6.1.5.5-1.
Table 16.6.1.5.5-1: Cell specific test parameters
	Parameter
	Unit
	Test config. 
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T1
	T2

	TDD configuration
	
	1,4
	N/A
	N/A

	
	
	2
	TDDConf.1.1
	TDDConf.1.1

	
	
	3
	TDDConf.2.1
	TDDConf.2.1

	PDSCH RMC configuration
	
	1,4
	SR.1.1 FDD
	N/A

	
	
	2
	SR.1.1 TDD
	

	
	
	3
	SR.2.1 TDD
	

	RMSI CORESET RMC configuration
	
	1,4
	CR.1.1 FDD
	N/A

	
	
	2
	CR.1.1 TDD
	

	
	
	3
	CR.2.1 TDD
	

	Dedicated CORESET RMC configuration
	
	1,4
	CCR.1.2 FDD
	N/A

	
	
	2
	CCR.1.2 TDD
	

	
	
	3
	CCR.2.3 TDD
	

	OCNG Patterns
	
	1,2,3,4
	OP.1
	OP.1

	TRS Configuration
	
	1,4
	TRS.1.1 FDD
	N/A

	
	
	2
	TRS.1.1 TDD
	

	
	
	3
	TRS.1.2 TDD
	

	Initial BWP configuration
	
	1,2,3,4
	DLBWP.0.1 ULBWP.0.1
	DLBWP.0.1 ULBWP.0.1

	Active DL BWP configuration
	
	1,2,3,4
	DLBWP.1.2 RedCap
	DLBWP.1.1

	Active UL BWP configuration
	
	1,2,3,4
	ULBWP.1.2 RedCap
	ULBWP.1.1

	RLM-RS
	
	1,2,3,4
	CSI-RS
	SSB

	[image: ] Note 2
	dBm/SCS
	1,2,4
	-98

	
	
	3
	-95

	[image: ] Note 2
	dBm/15 KHz
	1,2,3,4
	-98

	[image: ]
	dB
	1,2,3,4
	4
	-1.46
	-Infinity
	-1.46

	[image: ]
	dB
	1,2,3,4
	4
	4
	-Infinity
	4

	SS-RSRP Note 3
	dBm/SCS
	1,2,4
	-94
	-94
	-Infinity
	-94

	
	
	3
	-91
	-91
	-Infinity
	-91

	Io
	dBm/9.36 MHz
	1,2,4
	-64.60
	-62.25
	-64.60
	-62.25

	
	dBm/18.36 MHz
	3
	-61.68
	-59.34
	-61.68
	-59.34

	Propagation Condition
	
	1,2,3,4
	AWGN

	Note 1: The resources for uplink transmission are assigned to the UE prior to the start of time period T2.
Note 2: Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for [image: ] to be fulfilled.
Note 3: SS-RSRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



16.6.1.6	NR SA FR1 Event triggered reporting tests with per-UE gaps under non-DRX for 2 Rx UE
16.6.1.6.1	Test purpose
To verify that the UE makes correct reporting of an event. This test will partly verify the intra-frequency cell search requirements in 38.133 [6] clause 9.2B.6.1 and 9.2B.6.2.
16.6.1.6.2	Test applicability
This test applies to all types of NR RedCap UE with 2 Rx from Release 17 onwards supporting CSI-RS based RLM and BWP operation without bandwidth restriction.
16.6.1.6.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.6.1.0.1 and 16.6.1.0.3.
The normative reference for this requirement is TS 38.133 [6] clause A.16.6.1.6.
16.6.1.6.4	Test description
16.6.1.6.4.1	Initial conditions
Same as the initial conditions given in clause 6.6.1.3.4.1 with following exceptions:
-	Table 6.6.1.3.4.1-1 is replaced by Table 16.6.1.6.4.1-1.
-	Table 6.6.1.3.4.1-2 is replaced by Table 16.6.1.6.4.1-2.
-	Table 6.6.1.3.4.1-3 is replaced by Table 16.6.1.6.4.1-3.
Table 16.6.1.6.4.1-1: Supported test configurations
	Configuration
	Description

	16.6.1.6-1
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.6.1.6-2
	15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.6.1.6-3
	30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.6.1.6-4
	15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note:	The UE is only required to pass in one of the supported test configurations in FR1



Table 16.6.1.6.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.6.1.6.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2

	Connection Diagram
	TE Part
	A.3.1.8.2
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.2
	

	Exceptions to connection diagram
	
	



Table 16.6.1.6.4.1-3: General test parameters
	Parameter
	Unit
	Test config
	Value
	Comment

	Active cell
	
	1,2,3,4
	Cell 1
	

	Neighbour cell
	
	1,2,3,4
	Cell 2
	Cell to be identified.

	RF Channel Number
	
	1,2,3,4
	1: Cell 1 and Cell 2
	

	Measurement gap type
	
	1,2,3,4
	Per-UE gaps
	

	Measurement gap repetition periodicity
	ms
	1,2,3,4
	40
	

	Measurement gap length
	ms
	1,2,3,4
	6
	

	Measurement gap offset
	ms
	1,2,3,4
	39
	

	SSB configuration
	
	1,2,4
	SSB.1 FR1
	

	
	
	3
	SSB.1 RedCap FR1
	

	SMTC configuration
	
	1,4
	SMTC.2
	

	
	
	2,3
	SMTC.1
	

	CSI-RS parameters
	
	1,4
	CSI-RS.1.2 FDD resource #0
	

	
	
	2
	CSI-RS.1.2 TDD resource #0
	

	
	
	3
	CSI-RS.2.2 TDD resource #0
	

	A3-Offset
	dB
	1,2,3,4
	-4.5
	

	CP length
	
	1,2,3,4
	Normal
	

	Hysteresis
	dB
	1,2,3,4
	0
	

	Time To Trigger
	s
	1,2,3,4
	0
	

	Filter coefficient
	
	1,2,3,4
	0
	L3 filtering is not used

	DRX
	ms
	1,2,3,4
	N/A
	OFF

	Time offset between serving and neighbour cells
	
	1,4
	3 ms
	Asynchronous cells.
The timing of Cell 2 is 3ms later than the timing of Cell 1.

	
	
	2,3
	3 s
	Synchronous cells

	T1
	s
	1, 2, 3
	5
	

	T2
	s
	1, 2, 3
	5
	



16.6.1.6.4.2	Test procedure
Same as the test procedure given in clause 6.6.1.3.4.2.
16.6.1.6.4.3	Message contents
Same as the message contents given in clause 6.6.1.3.4.3 with the following exception:
-	For test configuration 16.6.1.6-1 and 16.6.1.6-4,
-	Table H.3.1-3 is used with condition INTRA-FREQ MO.
-	Table 7.3.1-3 specified in 38.508-1 [14] is used with condition SMTC.2.
-	For test configuration 16.6.1.6-2 and 16.6.1.6-3,
-	Table H.3.1-3 is used with condition INTRA-FREQ MO and Synchronous cells.
-	Table 7.3.1-3 specified in 38.508-1 [14] is used with condition SMTC.1.
16.6.1.6.5	Test requirement
Same as the test requirements given in clause 6.6.1.3.5 with following exceptions:
-	Table 6.6.1.3.5-1 is replaced by Table 16.6.1.6.5-1.
Table 16.6.1.6.5-1: Cell specific test parameters
	Parameter
	Unit
	Test config. 
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T1
	T2

	TDD configuration
	
	1,4
	N/A
	N/A

	
	
	2
	TDDConf.1.1
	TDDConf.1.1

	
	
	3
	TDDConf.2.1
	TDDConf.2.1

	PDSCH RMC configuration
	
	1,4
	SR.1.1 FDD
	N/A

	
	
	2
	SR.1.1 TDD
	

	
	
	3
	SR.2.1 TDD
	

	RMSI CORESET RMC configuration
	
	1,4
	CR.1.1 FDD
	N/A

	
	
	2
	CR.1.1 TDD
	

	
	
	3
	CR.2.1 TDD
	

	Dedicated CORESET RMC configuration
	
	1,4
	CCR.1.2 FDD
	N/A

	
	
	2
	CCR.1.2 TDD
	

	
	
	3
	CCR.2.3 TDD
	

	OCNG Patterns
	
	1,2,3,4
	OP.1
	OP.1

	TRS Configuration
	
	1,4
	TRS.1.1 FDD
	N/A

	
	
	2
	TRS.1.1 TDD
	

	
	
	3
	TRS.1.2 TDD
	

	Initial BWP configuration
	
	1,2,3,4
	DLBWP.0.1 ULBWP.0.1
	DLBWP.0.1 ULBWP.0.1

	Active DL BWP configuration
	
	1,2,3,4
	DLBWP.1.2 RedCap
	DLBWP.1.1

	Active UL BWP configuration
	
	1,2,3,4
	ULBWP.1.2 RedCap
	ULBWP.1.1

	RLM-RS
	
	1,2,3,4
	CSI-RS
	SSB

	[image: ] Note 2
	dBm/SCS
	1,2,4
	-98

	
	
	3
	-95

	[image: ] Note 2
	dBm/15 KHz
	1,2,3,4
	-98

	[image: ]
	dB
	1,2,3,4
	4
	-1.46
	-Infinity
	-1.46

	[image: ]
	dB
	1,2,3,4
	4
	4
	-Infinity
	4

	SS-RSRP Note 3
	dBm/SCS
	1,2,4
	-94
	-94
	-Infinity
	-94

	
	
	3
	-91
	-91
	-Infinity
	-91

	Io
	dBm/9.36 MHz
	1,2,4
	-64.60
	-62.25
	-64.60
	-62.25

	
	dBm/18.36 MHz
	3
	-61.68
	-59.34
	-61.68
	-59.34

	Propagation Condition
	
	1,2,3,4
	AWGN

	Note 1: The resources for uplink transmission are assigned to the UE prior to the start of time period T2.
Note 2: Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for [image: ] to be fulfilled.
Note 3: SS-RSRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



16.6.1.7	NR SA FR1 Event triggered reporting tests with per-UE gaps under DRX for 1 Rx UE
16.6.1.7.1	Test purpose 
To verify that the UE makes correct reporting of an event. This test will partly verify the intra-frequency cell identification and measurement period requirements in 38.133 [6] clauses 9.2B.6.1 and 9.2B.6.2.
16.6.1.7.2	Test applicability
This test applies to all types of NR RedCap UE with 1Rx from release 17 onwards and supporting CSI-RS-based RLM, BWP operation without bandwidth restriction and long DRX cycle.
16.6.1.7.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.6.1.0.1 and 16.6.1.0.3.
The normative reference for this requirement is TS 38.133 [6] clause A.16.6.1.7.
16.6.1.7.4	Test description
16.6.1.7.4.1	Initial conditions
Same as the initial conditions given in clause 6.6.1.4.4.1 with following exceptions:
-	Table 6.6.1.4.4.1-1 is replaced by Table 16.6.1.7.4.1-1.
-	Table 6.6.1.4.4.1-2 is replaced by Table 16.6.1.7.4.1-2.
-	Table 6.6.1.4.4.1-3 is replaced by Table 16.6.1.7.4.1-3.
Table 16.6.1.7.4.1-1: Supported test configurations
	Configuration
	Description

	16.6.1.7-1
	15 kHz SSB SCS, 10MHz bandwidth, FDD duplex mode

	16.6.1.7-2
	15 kHz SSB SCS, 10MHz bandwidth, TDD duplex mode

	16.6.1.7-3
	30 kHz SSB SCS, 20MHz bandwidth, TDD duplex mode

	16.6.1.7-4
	15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note: The UE is only required to be tested in one of the supported test configurations.



Table 16.6.1.7.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.6.1.7.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	
	



Table 16.6.1.7.4.1-3: General test parameters
	Parameter
	Unit
	Test configuration
	Value
	Comment

	
	
	
	Test 1
	Test 2
	

	Active cell
	
	1,2,3,4
	Cell 1
	

	Neighbour cell
	
	1,2,3,4
	Cell 2
	Cell to be identified.

	RF Channel Number
	
	1,2,3,4
	1: Cell 1 and Cell 2
	

	Measurement gap type
	
	1,2,3,4,
	Per-UE gaps
	

	Measurement gap repetition periodicity
	ms
	1,2,3,4
	40
	

	Measurement gap length
	ms
	1,2,3,4
	6
	

	Measurement gap offset
	ms
	1,2,3,4
	39
	

	SSB configuration
	
	1,2,4
	SSB.1 FR1
	

	
	
	3
	SSB.1 RedCap FR1
	

	SMTC configuration
	
	1,4
	SMTC.2
	

	
	
	2,3
	SMTC.1
	

	CSI-RS parameters
	
	1, 4
	CSI-RS.1.2 FDD resource #0
	

	
	
	2
	CSI-RS.1.2 TDD resource #0
	

	
	
	3
	CSI-RS.2.2 TDD resource #0
	

	A3-Offset
	dB
	1,2,3,4
	-4.5
	

	CP length
	
	1,2,3,4
	Normal
	

	Hysteresis
	dB
	1,2,3,4
	0
	

	Time To Trigger
	s
	1,2,3,4
	0
	

	Filter coefficient
	
	1,2,3,4
	0
	L3 filtering is not used

	DRX
	ms
	1,2,3,4
	DRX.1
	DRX.7
	

	Time offset between serving and neighbour cells
	
	1,4
	3 ms
	Asynchronous cells.
The timing of Cell 2 is 3ms later than the timing of Cell 1

	
	
	2,3
	3 us
	Synchronous cells

	T1
	s
	1,2,3,4
	5
	

	T2
	s
	1,2,3,4
	5
	10
	



16.6.1.7.4.2	Test procedure
Same as the test procedure given in 6.6.1.4.4.2 with following exceptions:
-	Step 6 in 6.6.1.4.4.2 is replaced by following step.
6. UE shall transmit a MeasurementReport message triggered by Event A3. If the overall delays measured from the beginning of time period T2 is less than 922 ms for Test 1 or less than 7682 ms for Test 2 then the number of successful tests is increased by one. If the UE fails to report the event within the overall delays measured requirement then the number of failure tests is increased by one.
16.6.1.7.4.3	Message contents
Same as the message contents given in 6.6.1.4.4.3.
16.6.1.7.5	Test requirement
Same as the test requirement given in 6.6.1.4.5 with following exceptions:
-	Table 6.6.1.4.5-1 is replaced by Table 16.6.1.7.5-1.
-	The overall delay measured is expressed as:
Overall delays measured = TPSS/SSS_sync_intra_RedCap + T SSB_measurement_period_intra_RedCap + TTI insertion uncertainty
-	TPSS/SSS_sync_intra_RedCap = 600 ms for Test 1, and TPSS/SSS_sync_intra_RedCap = 4480 ms for Test 2;
-	T SSB_measurement_period_intra_RedCap= 320 ms for Test 1, and TPSS/SSS_sync_intra_RedCap = 3200 ms for Test 2
-	TTI insertion uncertainty = 2 ms
As a result, the overall delay measured for Test 1 and Test 2 shall be less than a total of 922 ms and 7682ms respectively.
Table 16.6.1.7.5-1: NR Cell specific test parameters
	Parameter
	Unit
	Test config 
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T1
	T2

	TDD configuration
	
	1,4
	N/A
	N/A

	
	
	2
	TDDConf.1.1
	TDDConf.1.1

	
	
	3
	TDDConf.2.1
	TDDConf.2.1

	PDSCH RMC configuration
	
	1,4
	SR.1.1 FDD
	N/A

	
	
	2
	SR.1.1 TDD
	

	
	
	3
	SR.2.1 TDD
	

	RMSI CORESET RMC configuration
	
	1,4
	CR.1.1 FDD
	N/A

	
	
	2
	CR.1.1 TDD
	

	
	
	3
	CR.2.1 TDD
	

	Dedicated CORESET RMC configuration
	
	1,4
	CCR.1.1 FDD
	N/A

	
	
	2
	CCR.1.1 TDD
	

	
	
	3
	CCR.2.3 TDD
	

	OCNG Patterns
	
	1,2,3,4
	OP.1
	OP.1

	TRS Configuration
	
	1,4
	TRS.1.1 FDD
	N/A

	
	
	2
	TRS.1.1 TDD
	

	
	
	3
	TRS.1.2 TDD
	

	Initial BWP configuration
	
	1,2,3,4
	DLBWP.0.1 ULBWP.0.1
	DLBWP.0.1 ULBWP.0.1

	Active DL BWP configuration
	
	1,2,3,4
	DLBWP.1.1 RedCap
	DLBWP.1.1

	Active UL BWP configuration
	
	1,2,3,4
	ULBWP.1.1 RedCap
	ULBWP.1.1

	RLM-RS
	
	1,2,3,4
	CSI-RS
	SSB

	[image: ] Note 2
	dBm/SCS
	1,2,4
	-98

	
	
	3
	-95

	[image: ] Note 2
	dBm/15 KHz
	1,2,3,4
	-98

	[image: ]
	dB
	1,2,3,4
	4
	-1.46
	-Infinity
	-1.46

	[image: ]
	dB
	1,2,3,4
	4
	4
	-Infinity
	4

	SS-RSRP Note 3
	dBm/SCS
	1,2,4
	-94
	-94
	-Infinity
	-94

	
	
	3
	-91
	-91
	-Infinity
	-91

	Io
	dBm/
9.36 MHz
	1,2,4
	-64.60
	-62.25
	Specified in Cell 1 columns

	
	dBm/
18.36 MHz
	3
	-61.68
	-59.34
	

	Propagation Condition
	
	1,2,3,4
	AWGN

	Note 1: The resources for uplink transmission are assigned to the UE prior to the start of time period T2.
Note 2: Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for [image: ] to be fulfilled.
Note 3: SS-RSRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



16.6.1.8	NR SA FR1 Event triggered reporting tests with per-UE gaps under DRX for 2 Rx UE
16.6.1.8.1	Test purpose 
To verify that the UE makes correct reporting of an event. This test will partly verify the intra-frequency cell identification and measurement period requirements in 38.133 [6] clauses 9.2B.6.1 and 9.2B.6.2.
16.6.1.8.2	Test applicability
This test applies to all types of NR RedCap UE with 2Rx from release 17 onwards and supporting CSI-RS-based RLM, BWP operation without bandwidth restriction and long DRX cycle.
16.6.1.8.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.6.1.0.1 and 16.6.1.0.3.
The normative reference for this requirement is TS 38.133 [6] clause A.16.6.1.8.
16.6.1.8.4	Test description
16.6.1.8.4.1	Initial conditions
Same as the initial conditions given in clause 6.6.1.4.4.1 with following exceptions:
-	Table 6.6.1.4.4.1-1 is replaced by Table 16.6.1.8.4.1-1.
-	Table 6.6.1.4.4.1-2 is replaced by Table 16.6.1.8.4.1-2.
-	Table 6.6.1.4.4.1-3 is replaced by Table 16.6.1.8.4.1-3.
Table 16.6.1.8.4.1-1: Supported test configurations
	Configuration
	Description

	16.6.1.8-1
	15 kHz SSB SCS, 10MHz bandwidth, FDD duplex mode

	16.6.1.8-2
	15 kHz SSB SCS, 10MHz bandwidth, TDD duplex mode

	16.6.1.8-3
	30 kHz SSB SCS, 20MHz bandwidth, TDD duplex mode

	16.6.1.8-4
	15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note: The UE is only required to be tested in one of the supported test configurations.



Table 16.6.1.8.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.6.1.8.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.2
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	- Without LTE link
	



Table 16.6.1.8.4.1-3: General test parameters
	Parameter
	Unit
	Test configuration
	Value
	Comment

	
	
	
	Test 1
	Test 2
	

	Active cell
	
	1,2,3,4
	Cell 1
	

	Neighbour cell
	
	1,2,3,4
	Cell 2
	Cell to be identified.

	RF Channel Number
	
	1,2,3,4
	1: Cell 1 and Cell 2
	

	Measurement gap type
	
	1,2,3,4,
	Per-UE gaps
	

	Measurement gap repetition periodicity
	ms
	1,2,3,4
	40
	

	Measurement gap length
	ms
	1,2,3,4
	6
	

	Measurement gap offset
	ms
	1,2,3,4
	39
	

	SSB configuration
	
	1,2,4
	SSB.1 FR1
	

	
	
	3
	SSB.1 RedCap FR1
	

	SMTC configuration
	
	1,4
	SMTC.2
	

	
	
	2,3
	SMTC.1
	

	CSI-RS parameters
	
	1, 4
	CSI-RS.1.2 FDD resource #0
	

	
	
	2
	CSI-RS.1.2 TDD resource #0
	

	
	
	3
	CSI-RS.2.2 TDD resource #0
	

	A3-Offset
	dB
	1,2,3,4
	-4.5
	

	CP length
	
	1,2,3,4
	Normal
	

	Hysteresis
	dB
	1,2,3,4
	0
	

	Time To Trigger
	s
	1,2,3,4
	0
	

	Filter coefficient
	
	1,2,3,4
	0
	L3 filtering is not used

	DRX
	ms
	1,2,3,4
	DRX.1
	DRX.7
	

	Time offset between serving and neighbour cells
	
	1,4
	3 ms
	Asynchronous cells.
The timing of Cell 2 is 3ms later than the timing of Cell 1

	
	
	2,3
	3 us
	Synchronous cells

	T1
	s
	1,2,3,4
	5
	

	T2
	s
	1,2,3,4
	5
	10
	



16.6.1.8.4.2	Test procedure
Same as the test procedure given in 6.6.1.4.4.2.
16.6.1.8.4.3	Message contents
Same as the message contents given in 6.6.1.4.4.3.
16.6.1.8.5	Test requirement
Same as the test requirement given in 6.6.1.4.5 with following exceptions:
-	Table 6.6.1.4.5-1 is replaced by Table 16.6.1.8.5-1.
-	The overall delay measured is expressed as:
Overall delays measured = TPSS/SSS_sync_intra_RedCap + T SSB_measurement_period_intra_RedCap + TTI insertion uncertainty
-	TPSS/SSS_sync_intra_RedCap = 600 ms for Test 1, and TPSS/SSS_sync_intra_RedCap = 3200 ms for Test 2;
-	T SSB_measurement_period_intra_RedCap= 320 ms for Test 1, and TPSS/SSS_sync_intra_RedCap = 3200 ms for Test 2
-	TTI insertion uncertainty = 2 ms
As a result, the overall delay measured for Test 1 and Test 2 shall be less than a total of 922 ms and 6402 ms respectively.
Table 16.6.1.8.5-1: NR Cell specific test parameters
	Parameter
	Unit
	Test config 
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T1
	T2

	TDD configuration
	
	1,4
	N/A
	N/A

	
	
	2
	TDDConf.1.1
	TDDConf.1.1

	
	
	3
	TDDConf.2.1
	TDDConf.2.1

	PDSCH RMC configuration
	
	1,4
	SR.1.1 FDD
	N/A

	
	
	2
	SR.1.1 TDD
	

	
	
	3
	SR.2.1 TDD
	

	RMSI CORESET RMC configuration
	
	1,4
	CR.1.1 FDD
	N/A

	
	
	2
	CR.1.1 TDD
	

	
	
	3
	CR.2.1 TDD
	

	Dedicated CORESET RMC configuration
	
	1,4
	CCR.1.2 FDD
	N/A

	
	
	2
	CCR.1.2 TDD
	

	
	
	3
	CCR.2.3 TDD
	

	OCNG Patterns
	
	1,2,3,4
	OP.1
	OP.1

	TRS Configuration
	
	1,4
	TRS.1.1 FDD
	N/A

	
	
	2
	TRS.1.1 TDD
	

	
	
	3
	TRS.1.2 TDD
	

	Initial BWP configuration
	
	1,2,3,4
	DLBWP.0.1 ULBWP.0.1
	DLBWP.0.1 ULBWP.0.1

	Active DL BWP configuration
	
	1,2,3,4
	DLBWP.1.2 RedCap
	DLBWP.1.1

	Active UL BWP configuration
	
	1,2,3,4
	ULBWP.1.2 RedCap
	ULBWP.1.1

	RLM-RS
	
	1,2,3,4
	CSI-RS
	SSB

	[image: ] Note 2
	dBm/SCS
	1,2,4
	-98

	
	
	3
	-95

	[image: ] Note 2
	dBm/15 KHz
	1,2,3,4
	-98

	[image: ]
	dB
	1,2,3,4
	4
	-1.46
	-Infinity
	-1.46

	[image: ]
	dB
	1,2,3,4
	4
	4
	-Infinity
	4

	SS-RSRP Note 3
	dBm/SCS
	1,2,4
	-94
	-94
	-Infinity
	-94

	
	
	3
	-91
	-91
	-Infinity
	-91

	Io
	dBm/
9.36 MHz
	1,2,4
	-64.60
	-62.25
	Specified in Cell 1 columns

	
	dBm/
18.36 MHz
	3
	-61.68
	-59.34
	

	Propagation Condition
	
	1,2,3,4
	AWGN

	Note 1: The resources for uplink transmission are assigned to the UE prior to the start of time period T2.
Note 2: Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for [image: ] to be fulfilled.
Note 3: SS-RSRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



16.6.1.9	NR SA FR1 Event triggered reporting tests without gap under non-DRX with SSB index reading for 1 Rx UE
16.6.1.9.1	Test purpose 
To verify that the UE makes correct reporting of an event. This test will partly verify the intra-frequency cell search requirements in 38.133 [6] clauses 9.2B.5.1 and 9.2B.5.2.
16.6.1.9.2	Test applicability
This test applies to all types of NR RedCap UE with 1 Rx from Release 17 onwards.
16.6.1.9.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.6.1.0.1 and 16.6.1.0.3.
The normative reference for this requirement is TS 38.133 [6] clause A.16.6.1.9.
16.6.1.9.4	Test description
Two cells are deployed in the test, which are FR1 PCell (NR Cell 1) and a FR1 neighbour cell (NR Cell 2) on the same frequency as the PCell. The general and cell specific test parameters for FDD PCell and neighbour cell are given in Table 16.6.1.9.4.1-3 and Table 16.6.1.9.5-1, respectively. In the measurement configuration a measurement object is configured for the frequency of the PCell, and it indicates to the UE that event-triggered reporting with Event A3 is used.
16.6.1.9.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 16.6.1.9.4.1-1.
Table 16.6.1.9.4.1-1: Supported test configurations
	Configuration
	Description

	16.6.1.9-1
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.6.1.9-2
	15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations.



Configure the test requirement and the DUT according to the parameters in Table 16.6.1.9.4.1-2.
Table 16.6.1.9.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.6.1.9.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	
	



1. The test parameters for PCell and neighbour cell are given in Table 16.6.1.9.4.1-3 below.
2. Message contents are defined in clause 16.6.1.9.4.3.
3. There is one carrier and two cells specified in the test. NR Cell 1 is the cell used for connection setup with the power level set according to Annex C.1.1 and C.1.2 for this test.
Table 16.6.1.9.4.1-3: General test parameters
	Parameter
	Unit
	Value
	Comment

	Active cell
	
	Cell 1
	

	Neighbour cell
	
	Cell 2
	Cell to be identified.

	RF Channel Number
	
	1: Cell 1 and Cell 2
	

	CD-SSB configuration
	
	SSB.1 FR1
	

	NCD-SSB configuration
	
	SSB.6 RedCap FR1 Note 1
	

	SMTC configuration for CD-SSB
	
	SMTC.2
	

	SMTC configuration for NCD-SSB
	
	SMTC.4 RedCap
	

	A3-Offset
	dB
	-4.5
	

	CP length
	
	Normal
	

	Hysteresis
	dB
	0
	

	Time To Trigger
	s
	0
	

	Filter coefficient
	
	0
	L3 filtering is not used

	DRX
	
	N/A
	OFF

	Time offset between serving and neighbour cells
	ms
	3
	Asynchronous cells. The timing of Cell 2 is 3 ms later than the timing of Cell 1.

	T1
	s
	5
	

	T2
	s
	5
	

	Note 1: NCD-SSB is configured within dedicated RedCap DL BWP.



16.6.1.9.4.2	Test procedure
The test consists of two successive time periods with time duration of T1 and T2 respectively. During time duration T1, the UE shall not have any timing information of NR Cell 2.
1. Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On and Test Mode On according to TS 38.508-1 [14] clause 4.5 on Cell 1 and RedCap-specific dedicated BWP is the activated BWP. The SS transmits NCD-SSB on Cell 1 with an absolute frequency (in ARFCN value) of 

where,
-	 is the absolute frequency of CD-SSB (in ARFCN value) specified in 38.508-1 [14] clause 7.2.3.1;
-	 is the absolute frequency of Point A (in ARFCN value) specified in 38.508-1 [14] clause 7.2.3.1;
-	 is the granularity of the global frequency raster (in kHz) specified in 38.101-1 [2] clause 5.4.2.1;-	 is the subcarrier spacing of SSB (in kHz);
-	, is the number of subcarriers in an RB;
-	, is the number of subcarriers in an SSB.
2. Set the parameters according to T1 in Table 16.6.1.9.5-1. 
3. Set NR Cell 2 physical cell identity = (current NR cell 2 physical cell identity + 13) mod 1008 for current iteration of the test procedure loop.
4. SS shall transmit an RRCReconfiguration message to configure Event A3 triggered reporting.
5. The UE shall transmit an RRCReconfigurationComplete message. T1 starts upon the SS receives the RRCReconfigurationComplete message.
6. When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 16.6.1.9.5-1. T2 starts. The SS also transmits NCD-SSB on Cell 2 with an absolute frequency of  calculated above.
7. The SS increases the number of successful tests by one if the UE transmits a MeasurementReport message triggered by event A3 satisfying the overall delay requirement specified in clause 16.6.1.9.5, otherwise the SS increases the number of failure tests by one.
8. After the SS receive the MeasurementReport message in step 7) or when T2 expires, the SS shall:
-	transmit RRCRelease message to release the RRC connection which includes the release of the established radio bearers as well as all radio resources
or
-	switch the UE off.
9. Depending on the choice in step 8, the SS shall,
-	transmit in NR Cell 1 a Paging message including matched ng-5G-S-TMSI for the UE if an RRCRelease has been sent in step 8. If the paging fails, switches off and on the UE,
or
-	switch on the UE if the UE is switched off in step 8.
10. Repeat step 1-9 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
16.6.1.9.4.3	Message contents
Message contents are according to TS 38.508-1 [14] clause 7.3 with the following exceptions:
Table 16.6.1.9.4.3-1: Common Exception messages
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1
Table H.3.1-2
Table H.3.1-4 with condition SSB Index and A3-offset = -4.5dB
Table H.3.1-5
Table H.3.1-7 with Condition INTRA-FREQ and SSB Index
Table H.3.1-8 with Condition SSB RLM



Table 16.6.1.9.4.3-2: MeasObjectNR (step 4, test procedure)
	Derivation Path: Table H.3.1-3 with condition INTRA-FREQ MO

	Information Element
	Value/remark
	Comment
	Condition

	MeasObjectNR ::= SEQUENCE {
	
	
	

	  ssbFrequency
	ARFCN-ValueNR of NCD-SSB 
	
	

	  smtc1
	SSB-MTC specified in 38.508-1 [14] Table 7.3.1-3 with condition SMTC.4 RedCap
	SMTC.4 RedCap
	

	}
	
	
	



Table 16.6.1.9.4.3-3: ServingCellConfig (step 1, test procedure)
	Derivation Path: TS 38.508-1 [14] Table 4.6.3-167 with condition MEAS

	Information Element
	Value/remark
	Comment
	Condition

	ServingCellConfig ::= SEQUENCE {
	
	
	

	  downlinkBWP-ToAddModList SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Downlink { 
	1 entry
	
	

	    BWP-Downlink[1]
	BWP-Downlink
	entry 1
Table 16.6.1.9.4.3-4
	

	  }
	
	
	

	  firstActiveDownlinkBWP-Id
	1
	Activate the RedCap-specific dedicated DL BWP
	

	  uplinkConfig SEQUENCE {
	
	
	

	    initialUplinkBWP
	Not present
	
	

	    uplinkBWP-ToAddModList SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Uplink {
	1 entry
	
	

	      BWP-Uplink[1]
	BWP-Uplink
	entry 1
Table 16.6.1.9.4.3-5
	

	    }
	
	
	

	    firstActiveUplinkBWP-Id
	1
	Activate the RedCap-specific dedicated UL BWP
	

	    pusch-ServingCellConfig
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	  servingCellMO
	Not present
	
	

	}
	
	
	



Table 16.6.1.9.4.3-4: BWP-Downlink (Table 16.6.1.9.4.3-3)
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-9

	Information Element
	Value/remark
	Comment
	Condition

	BWP-Downlink ::= SEQUENCE {
	
	
	

	  bwp-Id
	1
	
	

	  bwp-Common SEQUENCE {
	
	
	

	    genericParameters SEQUENCE {
	
	
	

	      locationAndBandwidth
	The RIV corresponds to DLBWP.1.3 RedCap
	
	

	    }
	
	
	

	  }
	
	
	

	  bwp-Dedicated SEQUENCE {
	
	
	

	    nonCellDefiningSSB-r17 SEQUENCE {
	
	
	

	      absoluteFrequencySSB-r17
	ARFCN-ValueNR of NCD-SSB
	
	

	      ssb-Periodicity-r17
	ms80
	
	

	      ssb-TimeOffset-r17
	Not presentms5
	
	

	    }
	
	
	

	    servingCellMO-r17
	1
	MeasObjectID associated with NCD-SSB
	

	  }
	
	
	

	}
	
	
	



Table 16.6.1.9.4.3-5: BWP-Uplink (Table 16.6.1.9.4.3-3)
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-13

	Information Element
	Value/remark
	Comment
	Condition

	BWP-Uplink ::= SEQUENCE {
	
	
	

	  bwp-Id
	1
	
	

	  bwp-Common SEQUENCE {
	BWP-UplinkCommon
	
	

	    genericParameters SEQUENCE {
	
	
	

	      locationAndBandwidth
	The RIV corresponds to ULBWP.1.3 RedCap
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



16.6.1.9.5	Test requirement
Table 16.6.1.9.4.1-3 and Table 16.6.1.9.5-1 define the primary level settings including test tolerances.
Table 16.6.1.9.5-1: NR Cell specific test parameters for SA intra-frequency event triggered reporting tests without gap under non-DRX
	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T1
	T2

	TDD configuration
	
	N/A
	N/A

	PDSCH RMC configuration
	
	SR.1.1 FDD
	N/A

	RMSI CORESET RMC configuration
	
	CR.1.1 FDD
	N/A

	Dedicated CORESET RMC configuration
	
	CCR.1.1 FDD
	N/A

	OCNG Patterns
	
	OP.1
	OP.1

	TRS Configuration
	
	TRS.1.1 FDD
	N/A

	Initial DL BWP configuration
	
	DLBWP.0.1
	DLBWP.0.1

	Initial UL BWP configuration
	
	ULBWP.0.1
	ULBWP.0.1

	Active DL BWP configuration
	
	DLBWP.1.3 RedCap Note 4 
	DLBWP.1.3 RedCap Note 4

	Active UL BWP configuration
	
	ULBWP.1.3 RedCap Note 5
	ULBWP.1.3 RedCap Note 5

	RLM-RS
	
	SSB
	SSB

	Noc Note 2
	dBm/SCS
	-98

	Noc Note 2
	dBm/15 KHz
	-98

	Ȇs/Iot
	dB
	4
	-1.46
	-Infinity
	-1.46

	Ȇs/Noc
	dB
	4
	4
	-Infinity
	4

	SS-RSRP Note 3
	dBm/SCS
	-94
	-94
	-Infinity
	-94

	Io
	dBm/9.36 MHz
	-64.60
	-62.25
	-64.60
	-62.25

	Propagation Condition 
	
	AWGN

	Antenna Configuration
	
	1x1

	Note 1:	The resources for uplink transmission are assigned to the UE prior to the start of time period T2.
Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for Noc to be fulfilled.
Note 3:	SS-RSRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	The starting PRB index for dedicated DL BWP1 corresponding to CD-SSB PRB index; the starting PRB index for dedicated DL BWP2 corresponding to NCD-SSB PRB index.
Note 5:	The starting PRB index for dedicated UL BWP1 is the same as the starting PRB index for dedicated DL BWP1; the starting PRB index for dedicated UL BWP2 is the same as the starting PRB index for dedicated DL BWP2.



The overall delay is measured from the beginning of time period T2 to the time that the SS receives the first MeasurementReport message triggered by event A3. It is allowed to be up to 2xTTIDCCH higher than the measurement reporting delay specified in 38.133[6] clause 9.2B.4 due to the TTI insertion uncertainty of the measurement report in DCCH. 
Then the overall delay shall be shall be no larger than: Tidentify_intra_with_index + 2xTTIDCCH, where
-	Tidentify_intra_with_index = 1480 ms, is the time for intra-frequency cell identification specified in 38.133 [6] clause 9.2B.5.1,
-	TTIDCCH = 1 ms.
Which gives a total of 1482 ms.
The UE is required to read the neighbour cell SSB index and report the acquired SSB index in this test.
For the test to pass, the total number of successful tests shall be more than 90% of the cases with a confidence level of 95%.
16.6.1.10	NR SA FR1 Event triggered reporting tests without gap under non-DRX with SSB index reading for 2 Rx UE
16.6.1.10.1	Test purpose
To verify that the UE makes correct reporting of an event. This test will partly verify the intra-frequency cell search requirements in 38.133 [6] clauses 9.2B.5.1 and 9.2B.5.2.
16.6.1.10.2	Test applicability
This test applies to all types of NR RedCap UE with 2 Rx from Release 17 onwards.
16.6.1.10.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.6.1.0.1 and 16.6.1.0.3.
The normative reference for this requirement is TS 38.133 [6] clause A.16.6.1.10.
16.6.1.10.4	Test description
Two cells are deployed in the test, which are FR1 PCell (NR Cell 1) and a FR1 neighbour cell (NR Cell 2) on the same frequency as the PCell. The general and cell specific test parameters for FDD PCell and neighbour cell are given in Table 16.6.1.10.4.1-3 and Table 16.6.1.10.5-1, respectively. In the measurement configuration a measurement object is configured for the frequency of the PCell, and it indicates to the UE that event-triggered reporting with Event A3 is used.
16.6.1.10.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 16.6.1.10.4.1-1.
Table 16.6.1.10.4.1-1: Supported test configurations
	Configuration
	Description

	16.6.1.10-1
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.6.1.10-2
	15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations.



Configure the test requirement and the DUT according to the parameters in Table 16.6.1.10.4.1-2.
Table 16.6.1.10.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.6.1.10.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2

	Connection Diagram
	TE Part
	A.3.1.8.2
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	
	



1. The test parameters for PCell and neighbour cell are given in Table 16.6.1.10.4.1-3 below.
2. Message contents are defined in clause 16.6.1.10.4.3.
3. There is one carrier and two cells specified in the test. NR Cell 1 is the cell used for connection setup with the power level set according to Annex C.1.1 and C.1.2 for this test.
Table 16.6.1.10.4.1-3: General test parameters
	Parameter
	Unit
	Value
	Comment

	Active cell
	
	Cell 1
	

	Neighbour cell
	
	Cell 2
	Cell to be identified.

	RF Channel Number
	
	1: Cell 1 and Cell 2
	

	CD-SSB configuration
	
	SSB.1 FR1
	

	NCD-SSB configuration
	
	SSB.6 RedCap FR1 Note 1
	

	SMTC configuration for CD-SSB
	
	SMTC.2 RedCap
	

	SMTC configuration for NCD-SSB
	
	SMTC.4 RedCap
	

	A3-Offset
	dB
	-4.5
	

	CP length
	
	Normal
	

	Hysteresis
	dB
	0
	

	Time To Trigger
	s
	0
	

	Filter coefficient
	
	0
	L3 filtering is not used

	DRX
	
	N/A
	OFF

	Time offset between serving and neighbour cells
	ms
	3
	Asynchronous cells. The timing of Cell 2 is 3 ms later than the timing of Cell 1.

	T1
	s
	5
	

	T2
	s
	5
	

	Note 1: NCD-SSB is configured within dedicated RedCap DL BWP.



16.6.1.10.4.2	Test procedure
The test consists of two successive time periods with time duration of T1 and T2 respectively. During time duration T1, the UE shall not have any timing information of NR Cell 2.
1. Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On and Test Mode On according to TS 38.508-1 [14] clause 4.5 on Cell 1 and RedCap-specific dedicated BWP is the activated BWP. The SS transmits NCD-SSB on Cell 1 with an absolute frequency (in ARFCN value) of 

where,
-	 is the absolute frequency of CD-SSB (in ARFCN value) specified in 38.508-1 [14] clause 7.2.3.1;
-	 is the absolute frequency of Point A (in ARFCN value) specified in 38.508-1 [14] clause 7.2.3.1;
-	 is the granularity of the global frequency raster (in kHz) specified in 38.101-1 [2] clause 5.4.2.1;-	 is the subcarrier spacing of SSB (in kHz);
-	, is the number of subcarriers in an RB;
-	, is the number of subcarriers in an SSB.
2. Set the parameters according to T1 in Table 16.6.1.10.5-1. 
3. Set NR Cell 2 physical cell identity = (current NR cell 2 physical cell identity + 13) mod 1008 for current iteration of the test procedure loop.
4. SS shall transmit an RRCReconfiguration message to configure Event A3 triggered reporting.
5. The UE shall transmit an RRCReconfigurationComplete message. T1 starts upon the SS receives the RRCReconfigurationComplete message.
6. When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 16.6.1.10.5-1. T2 starts. The SS also transmits NCD-SSB on Cell 2 with an absolute frequency of  calculated above.
7. The SS increases the number of successful tests by one if the UE transmits a MeasurementReport message triggered by event A3 satisfying the overall delay requirement specified in clause 16.6.1.10.5, otherwise the SS increases the number of failure tests by one.
8. After the SS receive the MeasurementReport message in step 7) or when T2 expires, the SS shall:
-	transmit RRCRelease message to release the RRC connection which includes the release of the established radio bearers as well as all radio resources
or
-	switch the UE off.
9. Depending on the choice in step 8, the SS shall,
-	transmit in NR Cell 1 a Paging message including matched ng-5G-S-TMSI for the UE if an RRCRelease has been sent in step 8. If the paging fails, switches off and on the UE,
or
-	switch on the UE if the UE is switched off in step 8.
10. Repeat step 1-9 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
16.6.1.10.4.3	Message contents
Message contents are according to TS 38.508-1 [14] clause 7.3 with the following exceptions:
Table 16.6.1.10.4.3-1: Common Exception messages
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1
Table H.3.1-2
Table H.3.1-4 with condition SSB Index and A3-offset = -4.5dB
Table H.3.1-5
Table H.3.1-7 with Condition INTRA-FREQ and SSB Index
Table H.3.1-8 with Condition SSB RLM



Table 16.6.1.10.4.3-2: MeasObjectNR (step 4, test procedure)
	Derivation Path: Table H.3.1-3 with condition INTRA-FREQ MO

	Information Element
	Value/remark
	Comment
	Condition

	MeasObjectNR ::= SEQUENCE {
	
	
	

	  ssbFrequency
	ARFCN-ValueNR of NCD-SSB 
	
	

	  smtc1
	SSB-MTC specified in 38.508-1 [14] Table 7.3.1-3 with condition SMTC.4 RedCap
	SMTC.4 RedCap
	

	}
	
	
	



Table 16.6.1.10.4.3-3: ServingCellConfig (step 1, test procedure)
	Derivation Path: TS 38.508-1 [14] Table 4.6.3-167 with condition MEAS

	Information Element
	Value/remark
	Comment
	Condition

	ServingCellConfig ::= SEQUENCE {
	
	
	

	  downlinkBWP-ToAddModList SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Downlink { 
	1 entry
	
	

	    BWP-Downlink[1]
	BWP-Downlink
	entry 1
Table 16.6.1.10.4.3-4
	

	  }
	
	
	

	  firstActiveDownlinkBWP-Id
	1
	Activate the RedCap-specific dedicated DL BWP
	

	  uplinkConfig SEQUENCE {
	
	
	

	    initialUplinkBWP
	Not present
	
	

	    uplinkBWP-ToAddModList SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Uplink {
	1 entry
	
	

	      BWP-Uplink[1]
	BWP-Uplink
	entry 1
Table 16.6.1.10.4.3-5
	

	    }
	
	
	

	    firstActiveUplinkBWP-Id
	1
	Activate the RedCap-specific dedicated UL BWP
	

	    pusch-ServingCellConfig
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	  servingCellMO
	Not present
	
	

	}
	
	
	



Table 16.6.1.10.4.3-4: BWP-Downlink (Table 16.6.1.10.4.3-3)
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-9

	Information Element
	Value/remark
	Comment
	Condition

	BWP-Downlink ::= SEQUENCE {
	
	
	

	  bwp-Id
	1
	
	

	  bwp-Common SEQUENCE {
	
	
	

	    genericParameters SEQUENCE {
	
	
	

	      locationAndBandwidth
	The RIV corresponds to DLBWP.1.3 RedCap
	
	

	    }
	
	
	

	  }
	
	
	

	  bwp-Dedicated SEQUENCE {
	
	
	

	    nonCellDefiningSSB-r17 SEQUENCE {
	
	
	

	      absoluteFrequencySSB-r17
	ARFCN-ValueNR of NCD-SSB
	
	

	      ssb-Periodicity-r17
	ms80
	
	

	      ssb-TimeOffset-r17
	Not presentms5
	
	

	    }
	
	
	

	    servingCellMO-r17
	1
	MeasObjectId associated with NCD-SSB
	

	  }
	
	
	

	}
	
	
	



Table 16.6.1.10.4.3-5: BWP-Uplink (Table 16.6.1.10.4.3-3)
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-13

	Information Element
	Value/remark
	Comment
	Condition

	BWP-Uplink ::= SEQUENCE {
	
	
	

	  bwp-Id
	1
	
	

	  bwp-Common SEQUENCE {
	BWP-UplinkCommon
	
	

	    genericParameters SEQUENCE {
	
	
	

	      locationAndBandwidth
	The RIV corresponds to ULBWP.1.3 RedCap
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



16.6.1.10.5	Test requirement
Table 16.6.1.10.4.1-3 and Table 16.6.1.10.5-1 define the primary level settings including test tolerances.
Table 16.6.1.10.5-1: NR Cell specific test parameters for SA intra-frequency event triggered reporting tests without gap under non-DRX
	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T1
	T2

	TDD configuration
	
	N/A
	N/A

	PDSCH RMC configuration
	
	SR.1.1 FDD
	N/A

	RMSI CORESET RMC configuration
	
	CR.1.1 FDD
	N/A

	Dedicated CORESET RMC configuration
	
	CCR.1.1 FDD
	N/A

	OCNG Patterns
	
	OP.1
	OP.1

	TRS Configuration
	
	TRS.1.1 FDD
	N/A

	Initial DL BWP configuration
	
	DLBWP.0.1
	DLBWP.0.1

	Initial UL BWP configuration
	
	ULBWP.0.1
	ULBWP.0.1

	Active DL BWP configuration
	
	DLBWP.1.3 RedCap Note 4 
	DLBWP.1.3 RedCap Note 4

	Active UL BWP configuration
	
	ULBWP.1.3 RedCap Note 5
	ULBWP.1.3 RedCap Note 5

	RLM-RS
	
	SSB
	SSB

	Noc Note 2
	dBm/SCS
	-98

	Noc Note 2
	dBm/15 KHz
	-98

	Ȇs/Iot
	dB
	4
	-1.46
	-Infinity
	-1.46

	Ȇs/Noc
	dB
	4
	4
	-Infinity
	4

	SS-RSRP Note 3
	dBm/SCS
	-94
	-94
	-Infinity
	-94

	Io
	dBm/9.36 MHz
	-64.60
	-62.25
	-64.60
	-62.25

	Propagation Condition
	
	AWGN

	Note 1:	The resources for uplink transmission are assigned to the UE prior to the start of time period T2.
Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for Noc to be fulfilled.
Note 3:	SS-RSRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	The starting PRB index for dedicated DL BWP1 corresponding to CD-SSB PRB index; the starting PRB index for dedicated DL BWP2 corresponding to NCD-SSB PRB index;
Note 5:	The starting PRB index for dedicated UL BWP1 is the same as the starting PRB index for dedicated DL BWP1; the starting PRB index for dedicated UL BWP2 is the same as the starting PRB index for dedicated DL BWP2.



The overall delay is measured from the beginning of time period T2 to the time that the SS receives the first MeasurementReport message triggered by event A3. It is allowed to be up to 2xTTIDCCH higher than the measurement reporting delay specified in 38.133[6] clause 9.2B.4 due to the TTI insertion uncertainty of the measurement report in DCCH. 
Then the overall delay shall be shall be no larger than: Tidentify_intra_with_index + 2xTTIDCCH, where
-	Tidentify_intra_with_index = 1240 ms, is the time for intra-frequency cell identification specified in 38.133 [6] clause 9.2B.5.1,
-	TTIDCCH = 1 ms.
Which gives a total of 1242 ms.
The UE is required to read the neighbour cell SSB index and report the acquired SSB index in this test.
For the test to pass, the total number of successful tests shall be more than 90% of the cases with a confidence level of 95%.
16.6.1.11	NR SA FR1 Event triggered reporting tests with per-UE gaps under non-DRX with SSB index reading for 1 Rx UE
16.6.1.11.1	Test purpose 
To verify that the UE makes correct reporting of an event. This test will partly verify the intra-frequency cell identification and measurement period requirements in 38.133 [6] clauses 9.2B.6.1 and 9.2B.6.2.
16.6.1.11.2	Test applicability
This test applies to all types of NR RedCap UE with 1Rx from release 17 onwards and supporting CSI-RS-based RLM and BWP operation without bandwidth restriction.
16.6.1.11.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.6.1.0.1 and 16.6.1.0.3.
The normative reference for this requirement is TS 38.133 [6] clause A.16.6.1.11.
16.6.1.11.4	Test description
16.6.1.11.4.1	Initial conditions
Same as the initial conditions given in clause 6.6.1.6.4.1 with following exceptions:
-	Table 6.6.1.6.4.1-1 is replaced by Table 16.6.1.11.4.1-1.
-	Table 6.6.1.6.4.1-2 is replaced by Table 16.6.1.11.4.1-2.
-	Table 6.6.1.6.4.1-3 is replaced by Table 16.6.1.11.4.1-3.
Table 16.6.1.11.4.1-1: Supported test configurations
	Configuration
	Description

	16.6.1.11-1
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.6.1.11-2
	15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note: The UE is only required to be tested in one of the supported test configurations.



Table 16.6.1.11.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.6.1.11.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	
	



Table 16.6.1.11.4.1-3: General test parameters
	Parameter
	Unit
	Test config
	Value
	Comment

	Active cell
	
	1,2
	Cell 1
	

	Neighbour cell
	
	1,2
	Cell 2
	Cell to be identified.

	RF Channel Number
	
	1,2
	1: Cell 1 and Cell 2
	

	Measurement gap type
	
	1,2
	Per-UE gaps
	

	Measurement gap repetition periodicity
	ms
	1,2
	40
	

	Measurement gap length
	ms
	1,2
	6
	

	Measurement gap offset
	ms
	1,2
	39
	

	CD-SSB configuration
	
	1,2
	SSB.1 FR1
	

	SMTC configuration for CD-SSB
	
	1,2
	SMTC.2
	

	A3-Offset
	dB
	1,2
	-4.5
	

	CP length
	
	1,2
	Normal
	

	Hysteresis
	dB
	1,2
	0
	

	Time To Trigger
	s
	1,2
	0
	

	Filter coefficient
	
	1,2
	0
	L3 filtering is not used

	DRX
	
	1,2
	N/A
	OFF

	Time offset between serving and neighbour cells
	
	1,2
	3 ms
	Asynchronous cells.
The timing of Cell 2 is 3ms later than the timing of Cell 1

	T1
	s
	1,2
	5
	

	T2
	s
	1,2
	5
	



16.6.1.11.4.2	Test procedure
Same as the test procedure given in 6.6.1.6.4.2 with following exceptions:
-	Step 6 in 6.6.1.6.4.2 is replaced by following step.
6. UE shall transmit a MeasurementReport message triggered by Event A3. If the overall delays measured from the beginning of time period T2 is less than 1042 ms then the number of successful tests is increased by one. If the UE fails to report the event within the overall delays measured requirement then the number of failure tests is increased by one.
16.6.1.11.4.3	Message contents
Same as the message contents given in 6.6.1.6.4.3.
16.6.1.11.5	Test requirement
Same as the test requirement given in 6.6.1.6.5 with following exceptions:
-	Table 6.6.1.6.5-1 is replaced by Table 16.6.1.11.5-1.
-	The overall delay measured is expressed as:
Overall delays measured = TPSS/SSS_sync_intra_RedCap + T SSB_measurement_period_intra_RedCap + TSSB_time_index_intra_RedCap + TTI insertion uncertainty
-	TPSS/SSS_sync_intra_RedCap = 600 ms
-	T SSB_measurement_period_intra_RedCap= 200 ms
-	TSSB_time_index_intra_RedCap = 240 ms
-	TTI insertion uncertainty = 2 ms
As a result, the overall delay measured shall be less than a total of 1042 ms.
Table 16.6.1.11.5-1: NR Cell specific test parameters
	Parameter
	Unit
	Test config 
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T1
	T2

	TDD configuration
	
	1,2
	N/A
	N/A

	PDSCH RMC configuration
	
	1,2
	SR.1.1 FDD
	N/A

	RMSI CORESET RMC configuration
	
	1,2
	CR.1.1 FDD
	N/A

	Dedicated CORESET RMC configuration
	
	1,2
	CCR.1.2 FDD
	N/A

	OCNG Patterns
	
	1,2
	OP.1
	OP.1

	TRS Configuration
	
	1,2
	TRS.1.1 FDD
	N/A

	Initial BWP configuration
	
	1,2
	DLBWP.0.1 ULBWP.0.1
	DLBWP.0.1 ULBWP.0.1

	Active DL BWP2 configuration
	
	1,2
	DLBWP.1.2 RedCap
	DLBWP.1.1

	Active UL BWP2 configuration
	
	1,2
	ULBWP.1.2 RedCap
	ULBWP.1.1

	RLM-RS
	
	1,2
	CSI-RS
	SSB

	[image: ] Note 2
	dBm/SCS
	1,2
	-98

	[image: ] Note 2
	dBm/15 KHz
	1,2
	-98

	[image: ]
	dB
	1,2
	4
	-1.46
	-Infinity
	-1.46

	[image: ]
	dB
	1,2
	4
	4
	-Infinity
	4

	SS-RSRP Note 3
	dBm/SCS
	1,2
	-94
	-94
	-Infinity
	-94

	Io
	dBm/
9.36 MHz
	1,2
	-64.60
	-62.25
	Specified in Cell 1 columns

	Propagation Condition
	
	1,2
	AWGN

	Note 1: The resources for uplink transmission are assigned to the UE prior to the start of time period T2.
Note 2: Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for [image: ] to be fulfilled.
Note 3: SS-RSRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



16.6.1.12	NR SA FR1 Event triggered reporting tests with per-UE gaps under non-DRX with SSB index reading for 2Rx UE
16.6.1.12.1	Test purpose 
To verify that the UE makes correct reporting of an event. This test will partly verify the intra-frequency cell identification and measurement period requirements in 38.133 [6] clauses 9.2B.6.1 and 9.2B.6.2.
16.6.1.12.2	Test applicability
This test applies to all types of NR RedCap UE with 2Rx from release 17 onwards and supporting CSI-RS-based RLM and BWP operation without bandwidth restriction.
16.6.1.12.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.6.1.0.1 and 16.6.1.0.3.
The normative reference for this requirement is TS 38.133 [6] clause A.16.6.1.12.
16.6.1.12.4	Test description
16.6.1.12.4.1	Initial conditions
Same as the initial conditions given in clause 6.6.1.6.4.1 with following exceptions:
-	Table 6.6.1.6.4.1-1 is replaced by Table 16.6.1.12.4.1-1.
-	Table 6.6.1.6.4.1-2 is replaced by Table 16.6.1.12.4.1-2.
-	Table 6.6.1.6.4.1-3 is replaced by Table 16.6.1.12.4.1-3.
Table 16.6.1.12.4.1-1: Supported test configurations
	Configuration
	Description

	16.6.1.12-1
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.6.1.12-2
	15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note: The UE is only required to be tested in one of the supported test configurations.



Table 16.6.1.12.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, table E.4-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.6.1.12.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.2
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	- Without LTE link
	



Table 16.6.1.12.4.1-3: General test parameters
	Parameter
	Unit
	Test config
	Value
	Comment

	Active cell
	
	1,2
	Cell 1
	

	Neighbour cell
	
	1,2
	Cell 2
	Cell to be identified.

	RF Channel Number
	
	1,2
	1: Cell 1 and Cell 2
	

	Measurement gap type
	
	1,2
	Per-UE gaps
	

	Measurement gap repetition periodicity
	ms
	1,2
	40
	

	Measurement gap length
	ms
	1,2
	6
	

	Measurement gap offset
	ms
	1,2
	39
	

	SSB configuration
	
	1,2
	SSB.1 FR1
	

	SMTC configuration
	
	1,2
	SMTC.2
	

	CSI-RS parameters
	
	1, 2
	CSI-RS.1.2 FDD resource #0
	

	A3-Offset
	dB
	1,2
	-4.5
	

	CP length
	
	1,2
	Normal
	

	Hysteresis
	dB
	1,2
	0
	

	Time To Trigger
	s
	1,2
	0
	

	Filter coefficient
	
	1,2
	0
	L3 filtering is not used

	DRX
	
	1,2
	N/A
	OFF

	Time offset between serving and neighbour cells
	
	1,2
	3 ms
	Asynchronous cells.
The timing of Cell 2 is 3ms later than the timing of Cell 1

	T1
	s
	1,2
	5
	

	T2
	s
	1,2
	5
	



16.6.1.12.4.2	Test procedure
Same as the test procedure given in 6.6.1.6.4.2.
16.6.1.12.4.3	Message contents
Same as the message contents given in 6.6.1.6.4.3.
Table 16.6.1.12.4.3-1: ServingCellConfig
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-167

	Information Element
	Value/remark
	Comment
	Condition

	ServingCellConfig ::= SEQUENCE {
	
	
	

	  downlinkBWP-ToAddModList SEQUENCE (SIZE (1..maxNrofBWPs)) OF SEQUENCE {
	
	
	

	    BWP-Downlink[1]
	BWP-Downlink with condition BWP-Id1
	DLBWP.1.2 RedCap configuration
	

	  }
	
	
	

	  firstActiveDownlinkBWP-Id
	1
	Active DL BWP-ID (BWP2)
	BWP-Id1

	  defaultDownlinkBWP-Id
	0
	Initial BWP (BWP1)
	

	  uplinkConfig SEQUENCE {
	
	
	

	    uplinkBWP-ToAddModList SEQUENCE (SIZE (1..maxNrofBWPs)) OF SEQUENCE {
	
	
	

	      BWP-Uplink[1]
	BWP-Uplink with condition BWP-Id1
	ULBWP.1.2 RedCap configuration
	

	    }
	
	
	

	    firstActiveUplinkBWP-Id
	1
	Active UL BWP-ID (BWP2)
	BWP-Id1

	  }
	
	
	

	}
	
	
	



16.6.1.12.5	Test requirement
Same as the test requirement given in 6.6.1.6.5 with following exceptions:
-	Table 6.6.1.6.5-1 is replaced by Table 16.6.1.12.5-1.
-	The overall delay measured is expressed as:
Overall delays measured = TPSS/SSS_sync_intra_RedCap + T SSB_measurement_period_intra_RedCap + TSSB_time_index_intra_RedCap + TTI insertion uncertainty
-	TPSS/SSS_sync_intra_RedCap = 600 ms
-	T SSB_measurement_period_intra_RedCap= 200 ms
-	TSSB_time_index_intra_RedCap = 120 ms
-	TTI insertion uncertainty = 2 ms
As a result, the overall delay measured shall be less than a total of 922 ms.
Table 16.6.1.12.5-1: NR Cell specific test parameters
	Parameter
	Unit
	Test config 
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T1
	T2

	TDD configuration
	
	1,2
	N/A
	N/A

	PDSCH RMC configuration
	
	1,2
	SR.1.1 FDD
	N/A

	RMSI CORESET RMC configuration
	
	1,2
	CR.1.1 FDD
	N/A

	Dedicated CORESET RMC configuration
	
	1,2
	CCR.1.2 FDD
	N/A

	OCNG Patterns
	
	1,2
	OP.1
	OP.1

	TRS Configuration
	
	1,2
	TRS.1.1 FDD
	N/A

	Initial BWP configuration
	
	1,2
	DLBWP.0.1 ULBWP.0.1
	DLBWP.0.1 ULBWP.0.1

	Active DL BWP configuration
	
	1,2
	DLBWP.1.2
RedCap
	DLBWP.1.1

	Active UL BWP configuration
	
	1,2
	ULBWP.1.2
RedCap
	ULBWP.1.1

	RLM-RS
	
	1,2
	CSI-RS
	SSB

	[image: ] Note 2
	dBm/SCS
	1,2
	-98

	[image: ] Note 2
	dBm/15 KHz
	1,2
	-98

	[image: ]
	dB
	1,2
	4
	-1.46
	-Infinity
	-1.46

	[image: ]
	dB
	1,2
	4
	4
	-Infinity
	4

	SS-RSRP Note 3
	dBm/SCS
	1,2
	-94
	-94
	-Infinity
	-94

	Io
	dBm/
9.36 MHz
	1,2
	-64.60
	-62.25
	Specified in Cell 1 columns

	Propagation Condition
	
	1,2
	AWGN

	Note 1: The resources for uplink transmission are assigned to the UE prior to the start of time period T2.
Note 2: Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for [image: ] to be fulfilled.
Note 3: SS-RSRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
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16.6.2	Inter-frequency measurements for RedCap
16.6.2.0	Minimum conformance requirements
16.6.2.0.1	Minimum conformance requirements for inter-frequency event-triggered measurement with measurement gaps
When measurement gaps are provided, or the UE supports capability of conducting such measurements without gaps, the UE shall be able to identify a new detectable inter frequency cell within Tidentify_inter_without_index_RedCap if UE is not indicated to report SSB based RRM measurement result with the associated SSB index (reportQuantityRsIndexes or maxNrofRSIndexesToReport is not configured). Otherwise UE shall be able to identify a new detectable inter frequency cell within Tidentify_inter_with_index_RedCap. The UE shall be able to identify a new detectable inter frequency SS block of an already detected cell within Tidentify_inter_without_index_RedCap.
Tidentify_inter_without_index_RedCap = (TPSS/SSS_sync_inter_RedCap + T SSB_measurement_period_inter_RedCap) ms
Tidentify_inter_with_index_RedCap = (TPSS/SSS_sync_inter_RedCap + T SSB_measurement_period_inter_RedCap + TSSB_time_index_inter_RedCap) ms
Where:
	TPSS/SSS_sync_inter_RedCap: it is the time period used in PSS/SSS detection given in Table 16.6.2.0.1-1 and Table 16.6.2.0.1-2.
	TSSB_time_index_inter_RedCap: it is the time period used to acquire the index of the SSB being measured given in Table 16.6.2.0.1-3 and Table 16.6.2.0.1-4.
	TSSB_measurement_period_inter_RedCap: equal to a measurement period of SSB based measurement given in Table 16.6.2.0.1-5 and Table 16.6.2.0.1-6.
Editor’s note: which power class to be used for RedCap depends on the RF session outcome.
	CSSFinter_RedCap: it is a carrier specific scaling factor and is determined according to CSSFwithin_gap_RedCap,i in clause 9.1A.5.2 for measurement conducted within measurement gaps.
Table 16.6.2.0.1-1: Time period for PSS/SSS detection (Frequency range FR1) for 2Rx RedCap UE
	Condition NOTE1
	TPSS/SSS_sync_inter_RedCap

	No DRX
	 Max(600ms, 8  Max(MGRP, SMTC period))  CSSFinter_RedCap

	DRX cycle ≤ 320ms
	Max(600ms, Ceil(8*1.5)  Max(MGRP, SMTC period, DRX cycle))  CSSFinter_RedCap

	DRX cycle > 320ms 
	8  DRX cycle  CSSFinter_RedCap

	NOTE 1:	DRX or non DRX requirements apply according to the conditions described in clause 3.6.1



Table 16.6.2.0.1-2: Time period for PSS/SSS detection (Frequency range FR1) for 1Rx RedCap UE
	Condition NOTE1
	TPSS/SSS_sync_inter_RedCap

	No DRX
	 Max(600ms, 10  Max(MGRP, SMTC period))  CSSFinter_RedCap

	DRX cycle ≤ 320ms
	Max(600ms, Ceil(10 *1.5)  Max(MGRP, SMTC period, DRX cycle))  CSSFinter_RedCap

	DRX cycle > 320ms 
	10  DRX cycle  CSSFinter_RedCap

	NOTE 1:	DRX or non DRX requirements apply according to the conditions described in clause 3.6.1



Table 16.6.2.0.1-3: Time period for time index detection (Frequency range FR1) for 2Rx RedCap UE
	Condition NOTE1
	TSSB_time_index_inter_RedCap

	No DRX
	Max(120ms, 3  Max(MGRP, SMTC period))  CSSFinter_RedCap

	DRX cycle ≤ 320ms
	Max(120ms, Ceil(3  1.5)  Max(MGRP, SMTC period, DRX cycle))  CSSFinter_RedCap

	DRX cycle > 320ms
	3  DRX cycle  CSSFinter_RedCap

	NOTE 1:	DRX or non DRX requirements apply according to the conditions described in clause 3.6.1



Table 16.6.2.0.1-4: Time period for time index detection (Frequency range FR1) for 1Rx RedCap UE
	Condition NOTE1
	TSSB_time_index_inter_RedCap

	No DRX
	Max(160ms, 6  Max(MGRP, SMTC period))  CSSFinter_RedCap

	DRX cycle ≤ 320ms
	Max(160ms, Ceil(6  1.5)  Max(MGRP, SMTC period, DRX cycle))  CSSFinter_RedCap

	DRX cycle > 320ms
	6  DRX cycle  CSSFinter_RedCap

	NOTE 1:	DRX or non DRX requirements apply according to the conditions described in clause 3.6.1



When measurement gaps are provided for inter frequency measurements, the RedCap UE physical layer shall be capable of reporting SS-RSRP, SS-RSRQ and SS-SINR measurements to higher layers with measurement accuracy as specified in TS 38.133 [6] clauses 10.1A.4, 10.1A.5, 10.1A.8, 10.1A.9, 10.1A.12 and 10.1A.13, respectively,  as shown in table 16.6.2.0.1-5 for 2Rx RedCap and in table 16.6.2.0.1-6 for 1Rx RedCap, respectively.
Table 16.6.2.0.1-5: Measurement period for inter-frequency measurements with gaps (Frequency FR1) for 2Rx RedCap UE
	Condition NOTE1
	T SSB_measurement_period_inter_RedCap

	No DRX
	Max(200ms, 8  Max(MGRP, SMTC period))  CSSFinter_RedCap

	DRX cycle ≤ 320ms
	Max(200ms, Ceil(8  1.5)  Max(MGRP, SMTC period, DRX cycle))  CSSFinter_RedCap

	DRX cycle > 320ms
	8  DRX cycle  CSSFinter_RedCap

	NOTE 1:	DRX or non DRX requirements apply according to the conditions described in clause 3.6.1



Table 16.6.2.0.1-6: Measurement period for inter-frequency measurements with gaps (Frequency FR1) for 1Rx RedCap UE
	Condition NOTE1
	T SSB_measurement_period_inter_RedCap

	No DRX
	Max(400ms, 8  Max(MGRP, SMTC period))  CSSFinter_RedCap

	DRX cycle ≤ 320ms
	Max(400ms, ceil(1.5  8)  Max(MGRP, SMTC period, DRX cycle))  CSSFinter_RedCap

	DRX cycle > 320ms
	8  DRX cycle  CSSFinter_RedCap

	NOTE 1:	DRX or non DRX requirements apply according to the conditions described in clause 3.6.1



For 2 Rx RedCap UE: Reported SS-RSRP, SS-RSRQ, and SS-SINR measurements contained in event triggered measurement reports shall meet the requirements in TS 38.133 [6] clauses 10.1.4.1, 10.1.5.1, 10.1.9.1, 10.1.10.1, 10.1.14.1 and 10.1.15.1, respectively.
For 1 Rx RedCap UE: Reported SS-RSRP, SS-RSRQ, and SS-SINR measurements contained in event triggered measurement reports shall meet the requirements in clauses10.1A.4.1, 10.1A.8.1 and 10.1A.12.1, respectively.
The UE shall not send any event triggered measurement reports, as long as no reporting criteria are fulfilled.
The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is: 2 × TTIDCCH. This measurement reporting delay excludes a delay which caused by no UL resources for UE to send the measurement report.
The event triggered measurement reporting delay, measured without L3 filtering shall be within Tidentify_inter_without_index_ RedCap if UE is not indicated to report SSB based RRM measurement result with the associated SSB index. Otherwise UE shall be able to identify a new detectable inter frequency cell within Tidentify_inter_with_index_ RedCap. Both Tidentify_inter_without_index_ RedCap and Tidentify_inter_with_index_ RedCap are defined in TS 38.133 [6] in clause 9.3B.4. When L3 filtering is used an additional delay can be expected. 
A cell is detectable only if at least one SSBs measured from the Cell being configured remains detectable during the time period Tidentify_intra_without_index_ RedCap or Tidentify_intra_with_index_ RedCap as defined in TS 38.133 [6] in clause 9.2B.5.1 or clause 9.2B.6.2. If a cell which has been detectable at least for the time period Tidentify intra without index_ RedCap or Tidentify intra with index_ RedCap defined in TS 38.133 [6] in clause 9.2B.5.1 or clause 9.2B.6.2 becomes undetectable for a period ≤ 5 seconds and then the cell becomes detectable again with the same spatial reception parameter and triggers an event, the event triggered measurement reporting delay shall be less than TSSB_measurement_period_intra_ RedCap provided the timing to that cell has not changed more than  3200/ Tc while the measurement gap has not been available and L3 filtering has not been used, where µ is the SCS configuration as defined in clause 4.2 of TS 38.211 [3]. When L3 filtering is used, an additional delay can be expected. 
16.6.2.0.2	Minimum conformance requirements for inter-frequency event-triggered measurements without measurement gaps
If UE supports interFrequencyMeas-NoGap-r16 and the flag interFrequencyConfig-NoGap-r16 is configured by the Network, UE shall be able to identify a new detectable inter frequency cell within Tidentify_inter_without_index_RedCap if UE is not indicated to report SSB based RRM measurement result with the associated SSB index (reportQuantityRsIndexes or maxNrofRSIndexesToReport is not configured). Otherwise UE shall be able to identify a new detectable inter frequency cell within Tidentify_inter_with_index_RedCap. The UE shall be able to identify a new detectable inter frequency SS block of an already detected cell within Tidentify_inter_without_index_RedCap. It is assumed that when UE performs inter-frequency measurements without measurement gaps in a TDD bands on FR1 and FR2, the following conditions are met:
-	SFN and frame boundary across serving cell and inter-frequency neighbor cells is aligned, and
-	the timing of SSBs across serving cell and inter-frequency neighbor cells are aligned
Tidentify_inter_without_index_RedCap = (TPSS/SSS_sync_inter_RedCap + T SSB_measurement_period_inter_RedCap) ms
Tidentify_inter_with_index_RedCap = (TPSS/SSS_sync_inter_RedCap + T SSB_measurement_period_inter_RedCap + TSSB_time_index_inter_RedCap) ms
Where:
	TPSS/SSS_sync_inter_RedCap: it is the time period used in PSS/SSS detection given in table 16.6.2.0.2-1, table 16.6.2.0.2-2.
	TSSB_time_index_inter_RedCap: it is the time period used to acquire the index of the SSB being measured given in table 16.6.2.0.2-3 and table 16.6.2.0.2-4.
	T SSB_measurement_period_inter_RedCap: equal to a measurement period of SSB based measurement given in table 16.6.2.0.2-5, table 16.6.2.0.2-6.
	CSSFinter_RedCap: it is a carrier specific scaling factor and is determined according to CSSFoutside_gap_RedCap,i in clause 9.1A.5.1 for measurement conducted outside measurement gaps, i.e. when interfrequency SMTC is fully non overlapping or partially overlapping with measurement gaps or according to CSSFwithin_gap_RedCap,i in clause 9.1A.5.2 for measurement conducted within measurement gaps, i.e. when interfrequency SMTC is fully overlapping with measurement gaps.
	Mpss/sss_sync_inter_RedCap: For a UE supporting FR2 power class 1 or 5, Mpss/sss_sync_inter_RedCap = 40 samples. For a UE supporting FR2 power class 2, Mpss/sss_sync_inter_RedCap = 24 samples. For a UE supporting FR2 power class 3, Mpss/sss_sync_inter_RedCap = 24 samples. For a UE supporting FR2 power class 4, Mpss/sss_sync_RedCap = 24 samples. For a UE supporting FR2 power class 7, Mpss/sss_sync_inter_RedCap = 24 samples. 
	MSSB_index_inter_RedCap: For a UE supporting power class 1 or 5, MSSB_index_inter_RedCap = 40 samples. For a vehicle mounted UE supporting power class 2, Mpss/sss_sync_inter_RedCap = 24 samples. For a UE supporting power class 3, MSSB_index_inter_RedCap = 24 samples. For a UE supporting power class 4, Mmeas_period_inter_RedCap = 24 samples. For a UE supporting power class 7, MSSB_index_inter_RedCap = 24 samples.
	Mmeas_period_inter_RedCap: For a UE supporting FR2 power class 1 or 5, Mmeas_period_inter_RedCap =40 samples. For a vehicle mounted UE supporting FR2 power class 2, Mpss/sss_sync_inter_RedCap =24 samples. For a UE supporting FR2 power class 3, Mmeas_period_inter_RedCap =24 samples. For a UE supporting FR2 power class 4, Mmeas_period_inter_RedCap = 24 samples. For a UE supporting FR2 power class 7, Mmeas_period_inter_RedCap =24 samples. 
	When interfrequency SMTC is fully non overlapping with measurement gaps or interfrequency SMTC is fully overlapping with MGs, Kp=1.
	When interfrequency SMTC is partially overlapping with measurement gaps, Kp =  1/(1- (SMTC period /MGRP)), where SMTC period < MGRP.
For FR2,
	Klayer1_measurement =1, 
-	if all of the reference signals configured for RLM, BFD, CBD or L1-RSRP for beam reporting on any FR2 serving frequency in the same band outside measurement gap are not fully overlapped by inter-frequency SMTC occasions, or
-	if all of the reference signal configured for RLM, BFD, CBD or L1-RSRP for beam reporting on any FR2 serving frequency in the same band outside measurement gap and fully-overlapped by inter-frequency SMTC occasions are not overlapped with any of the SSB symbols and the RSSI symbols, and 1 symbol before each consecutive SSB symbols and the RSSI symbols, and 1 symbol after each consecutive SSB symbols and the RSSI symbols, given that SSB-ToMeasure and SS-RSSI-Measurement are configured, where SSB symbols are indicated by SSB-ToMeasure and RSSI symbols are indicated by SS-RSSI-Measurement;
	Klayer1_measurement=1.5, otherwise.
	If the above-mentioned reference signal configured for L1-RSRP measurement is aperiodic CSI-RS resource, longer cell identification delay would be expected.
Table 16.6.2.0.2-1: Time period for PSS/SSS detection (FR1) for 2Rx RedCap UE
	DRX cycle
	TPSS/SSS_sync_inter_RedCap

	No DRX
	max( 600ms, ceil( 5 x Kp) x SMTC period )Note 1 x CSSFinter_RedCap

	DRX cycle≤ 320ms
	max( 600ms, ceil(1.5x 5 x Kp) x max(SMTC period,DRX cycle)) x CSSFinter_RedCap

	DRX cycle>320ms
	ceil(5 x Kp) x DRX cycle x CSSFinter_RedCap

	NOTE 1:	If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified



Table 16.6.2.0.2-2: Time period for PSS/SSS detection (FR1) for 1Rx RedCap UE
	DRX cycle
	TPSS/SSS_sync_inter_RedCap

	No DRX
	max( 600ms, ceil( 7 x Kp) x SMTC period )Note 1 x CSSFinter_RedCap

	DRX cycle≤ 320ms
	max( 600ms, ceil(1.5x 7 x Kp) x max(SMTC period,DRX cycle)) x CSSFinter_RedCap

	DRX cycle>320ms
	ceil(7 x Kp) x DRX cycle x CSSFinter_RedCap

	NOTE 1:	If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified



Table 16.6.2.0.2-3: Time period for time index detection (FR1) for 2Rx RedCap UE
	DRX cycle
	TSSB_time_index_inter_RedCap

	No DRX
	max(120ms, ceil( 3 x Kp ) x SMTC period)Note 1 x CSSFinter_RedCap

	DRX cycle≤ 320ms
	max(120ms, ceil (1.5 x 3 x Kp) x max(SMTC period,DRX cycle)) x CSSFinter_RedCap

	DRX cycle>320ms
	Ceil(3 x Kp) x DRX cycle x CSSFinter_RedCap

	NOTE 1:	If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified



Table 16.6.2.0.2-4: Time period for time index detection (FR1) for 1Rx RedCap UE
	DRX cycle
	TSSB_time_index_inter_RedCap

	No DRX
	max(160ms, ceil( 6 x Kp ) x SMTC period)Note 1 x CSSFinter_RedCap

	DRX cycle≤ 320ms
	max(160ms, ceil (1.5 x 6 x Kp) x max(SMTC period,DRX cycle)) x CSSFinter_RedCap

	DRX cycle>320ms
	Ceil(6 x Kp) x DRX cycle x CSSFinter_RedCap

	NOTE 1:	If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified



The RedCap UE physical layer shall be capable of reporting SS-RSRP, SS-RSRQ and SS-SINR measurements to higher layers with measurement accuracy as specified in clauses 10.1A.4, 10.1A.5, 10.1A.8, 10.1A.9, 10.1A.12 and 10.1A.13, respectively, as shown in table 16.6.2.0.2-5, for 2Rx RedCap and table 16.6.2.0.2-5 for 1Rx RedCap, if UE supports inter-frequency measurement without measurement gaps:
Table 16.6.2.0.2-5: Measurement period for inter-frequency measurements without gaps ((FR1) for 2Rx RedCap UE
	DRX cycle
	T SSB_measurement_period_inter

	No DRX
	max(200ms, ceil( 5 x Kp) x SMTC period)Note 1 x CSSFinter_RedCap

	DRX cycle≤ 320ms
	max(200ms, ceil(1.5x 5 x Kp) x max(SMTC period,DRX cycle)) x CSSFinter_RedCap

	DRX cycle>320ms
	ceil( 5 x Kp ) x DRX cycle x CSSFinter_RedCap

	NOTE 1:	If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified



Table 16.6.2.0.2-6: Measurement period for inter-frequency measurements without gaps ((FR1) for 1Rx RedCap UE
	DRX cycle
	T SSB_measurement_period_inter  

	No DRX
	max(200ms, ceil( 5 x Kp) x SMTC period)Note 1 x CSSFinter_RedCap

	DRX cycle≤ 320ms
	max(200ms, ceil(1.5x 5 x Kp) x max(SMTC period,DRX cycle)) x CSSFinter_RedCap

	DRX cycle>320ms
	ceil( 5 x Kp ) x DRX cycle x CSSFinter_RedCap

	NOTE 1:	If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified



16.6.2.1	NR SA FR1-FR1 Event triggered reporting tests for FR1 without SSB time index detection when DRX is used for 1 Rx UE
16.6.2.1.1	Test purpose 
To verify that the UE makes correct reporting of an event. This test will partly verify the inter-frequency cell search requirements in 38.133 [6] clause 9.3B.4.
16.6.2.1.2	Test applicability
This test applies to all types of NR RedCap UE with 1 Rx from Release 17 onwards.
16.6.2.1.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.6.2.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.16.6.2.1.
16.6.2.1.4	Test description
Two cells are deployed in the test, which are FR1 PCell (NR Cell 1) and a FR1 neighbour cell (NR Cell 2) on the different frequency as the PCell. The general and cell specific test parameters for PCell and neighbour cell are given in Table 16.6.2.1.4.1-3 and Table 16.6.2.1.5-1, respectively. In the measurement configuration a measurement object is configured for the frequency of the neighbour cell, and it indicates to the UE that event-triggered reporting with Event A3 is used.
16.6.2.1.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 16.6.2.1.4.1-1.
Table 16.6.2.1.4.1-1: Supported test configurations
	Configuration
	Description

	16.6.2.1-1
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.6.2.1-2
	15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.6.2.1-3
	30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.6.2.1-4
	15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note 1:	The UE is only required to be tested in one of the supported test configurations.
Note 2:	target NR cell has the same SCS, BW and duplex mode as NR serving cell



Configure the test requirement and the DUT according to the parameters in Table 16.6.2.1.4.1-2.
Table 16.6.2.1.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.6.2.1.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	
	



1. The test parameters for PCell and neighbour cell are given in Table 16.6.2.1.4.1-3 below.
2. Message contents are defined in clause 16.6.2.1.4.3.
3. There  two cells on two carriers specified in the test. NR Cell 1 is the cell used for connection setup with the power level set according to Annex C.1.1 and C.1.2 for this test.
Table 16.6.2.1.4.1-3: General test parameters for SA inter-frequency event triggered reporting for FR1 without SSB time index detection
	Parameter
	Unit
	Test configuration
	Value
	Comment

	
	
	
	Test 1
	Test 2
	

	NR RF Channel Number
	
	Config 1,2,3,4
	1, 2
	Two FR1 NR carrier frequencies is used.

	Active cell
	
	Config 1,2,3,4
	NR cell 1 (Pcell)
	NR Cell 1 is on NR RF channel number 1.

	Neighbour cell
	
	Config 1,2,3,4
	NR cell2
	NR cell 2 is on NR RF channel number 2.

	Gap Pattern Id
	
	Config 1,2,3,4
	0
	As specified in 38.133 [6] clause 9.1.2-1.

	Measurement gap offset
	
	Config 1,2,3,4
	9
	

	A3-Offset
	dB
	Config 1,2,3,4
	-6
	

	Hysteresis
	dB
	Config 1,2,3,4
	0
	

	CP length
	
	Config 1,2,3,4
	Normal
	

	TimeToTrigger
	s
	Config 1,2,3,4
	0
	

	Filter coefficient
	
	Config 1,2,3,4
	0
	L3 filtering is not used

	DRX
	
	Config 1,2,3,4
	DRX.1
	DRX. 7
	As specified in clause A.5

	Time offset between serving and neighbour cells
	
	Config 1,4
	3ms
	Asynchronous cells.
The timing of Cell 2 is 3ms later than the timing of Cell 1.

	
	
	Config 2,3
	3s
	Synchronous cells.

	T1
	s
	Config 1,2,3,4
	5
	

	T2
	s
	Config 1,2,3,4
	1.1
	12
	



Table 16.6.2.1.4.1-4: DRX-Configuration for SA inter-frequency event triggered reporting without SSB time index detection
	Field
	Test1&3
	Test2&4
	Comment

	
	Value
	Value
	

	drx-onDurationTimer
	ms1
	ms1
	As specified in clause 6.3.2 in TS 38.331 [2]

	drx-InactivityTimer
	ms1
	ms1
	

	drx-RetransmissionTimerDL
	sl1
	sl1
	

	drx-RetransmissionTimerUL
	sl1
	sl1
	

	drx-LongCycleStartOffset
	ms40
	Ms640
	

	shortDRX
	disable
	disable
	



Table 16.6.2.1.4.1-5: TimeAlignmentTimer -Configuration SA inter-frequency event triggered reporting without SSB time index detection
	Field
	Value
	Comment

	TimeAlignmentTimer
	ms500
	As specified in clause 6.3.2 in TS 38.331 [2]



16.6.2.1.4.2	Test procedure
Same as the test procedure given in clause 6.6.2.2.4.2 with following exceptions:
-	Step 6 in test procedure in clause 6.6.2.2.4.2 is replaced by following steps.
6. UE shall transmit a MeasurementReport message triggered by Event A3. If the overall delays measured from the beginning of time period T2 is less than 1080 ms for Test 1, 11520 ms for Test 2, 1520 then the number of successful tests is increased by one. If the UE fails to report the event within the overall delays measured requirement, then the number of failure tests is increased by one.
16.6.2.1.4.3	Message contents
Same as the message contents given in clause 6.6.2.2.4.3.
16.6.2.1.5	Test requirement
Table 16.6.2.1.4.1-3 and Table 16.6.2.1.5-1 define the primary level settings including test tolerances.
Table 16.6.2.1.5-1: Cell specific test parameters for SA inter-frequency event triggered reporting for FR1 without SSB time index detection
	Parameter
	Unit
	Test configuration
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T1
	T2

	NR RF Channel Number
	
	Config 1,2,3,4
	1
	2

	Duplex mode
	
	Config 1
	FDD

	
	
	Config 2,3
	TDD

	
	
	Config 4
	HD-FDD

	TDD configuration
	
	Config 1
	Not Applicable

	
	
	Config 2
	TDDConf.1.1

	
	
	Config 3
	TDDConf.2.1

	BWchannel
	MHz
	Config 1,2,4
	10: NRB,c = 52

	
	
	Config 3
	20: NRB,c = 51

	BWP BW
	MHz
	Config 1,2,4
	10: NRB,c = 52

	
	
	Config 3
	20: NRB,c = 51

	BWP configuration
	Initial DL BWP
	
	Config 1, 2, 3,4
	DLBWP.0.1
	NA

	
	Initial UL BWP
	
	Config 1, 2, 3,4
	ULBWP.0.1
	NA

	
	Dedicated DL BWP
	
	Config 1, 2, 3,4
	DLBWP.1.1
	NA

	
	Dedicated UL BWP
	
	Config 1, 2, 3,4
	ULBWP.1.1
	NA

	TRS configuration
	
	Config 1,4
	TRS.1.1 FDD
	NA

	
	
	Config 2
	TRS.1.1 TDD
	NA

	
	
	Config 3
	TRS.1.2 TDD
	NA

	OCNG Patterns defined in A.2
	
	Config 1,2,3,4
	OP.1
	OP.1

	PDSCH Reference measurement channel
	
	Config 1,4
	SR.1.1 FDD
	NA

	
	
	Config 2
	SR.1.1 TDD
	NA

	
	
	Config 3
	SR2.1 TDD
	NA

	RMSI CORESET Reference Channel
	
	Config 1,4
	CR.1.1 FDD
	NA

	
	
	Config 2
	CR.1.1 TDD
	NA

	
	
	Config 3
	CR.2.1 TDD
	NA

	Dedicated CORESET Reference Channel
	
	Config 1,4
	CCR.1.1 FDD
	NA

	
	
	Config 2
	CCR.1.1 TDD
	NA

	
	
	Config 3
	CCR.2.1 TDD
	NA

	SSB parameters
	
	Config 1,4
	SSB.1 FR1
	SSB.5 FR1SSB.1 FR1

	
	
	Config 2
	SSB.1 RedCap FR1
	SSB.5 FR1SSB.1 35 RedCap FR1

	
	
	Config 3
	SSB.1 RedCap FR1
	SSB.3 RedCap FR1SSB.1 3 RedCap FR1

	SMTC configuration defined in A.4A
	
	Config 1,4
	SMTC.21 RedCap
	SMTC.51 RedCap

	
	
	Config 2, 3
	SMTC.1 RedCap
	 SMTC.41 RedCap

	PDSCH/PDCCH subcarrier spacing
	kHz
	Config 1,2,4
	15

	
	
	Config 3
	30

	EPRE ratio of PSS to SSS
	
	Config 1,2,3,4
	0
	0

	EPRE ratio of PBCH DMRS to SSS
	
	
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	
	
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	
	
	

	EPRE ratio of OCNG DMRS to SSS(Note 1)
	
	
	
	

	EPRE ratio of OCNG to OCNG DMRS (Note 1)
	
	
	
	

	
Note2
	dBm/15kHz
	Config 1,2,3,4
	-98
	-98

	
Note2
	dBm/SCS
	Config 1,2,4
	-98
	-98

	
	
	Config 3
	-95
	-95

	SSB_RP Note 3
	dBm/SCS
	Config 1,2,4
	-94
	-94
	-Infinity
	-91

	
	
	Config 3
	-91
	-91
	-Infinity
	-88

	

	dB
	Config 1,2,3,4
	4
	4
	-Infinity
	7

	

	dB
	Config 1,2,3,4
	4
	4
	-Infinity
	7

	IoNote3
	dBm/9.36MHz
	Config 1,2,4
	-64.59
	-64.59
	-70.05
	-62.2

	
	dBm/38.16MHz
	Config 3
	-61.66
	-61.66
	-67.11
	-59.32

	Propagation Condition 
	
	Config 1,2,3,4
	AWGN
	AWGN

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	SSB_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	SS-RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.



In test 1, the UE shall send one Event A3 triggered measurement report, with a measurement reporting delay less than 1080 ms from the beginning of time period T2. The UE shall not send event triggered measurement reports, as long as the reporting criteria are not fulfilled. The rate of correct events observed during repeated tests shall be at least 90% with the confidence level of 95%.
In test 2, the UE shall send one Event A3 triggered measurement report, with a measurement reporting delay less than 11520 ms from the beginning of time period T2. The UE shall not send event triggered measurement reports, as long as the reporting criteria are not fulfilled. The rate of correct events observed during repeated tests shall be at least 90% with the confidence level of 95%.
In test 1 and 2 UE is not required to report SSB time index.
NOTE:	The actual overall delays measured in the test may be up to 2xTTIDCCH higher than the measurement reporting delays above because of TTI insertion uncertainty of the measurement report in DCCH.
16.6.2.2	NR SA FR1-FR1 Event triggered reporting tests for FR1 without SSB time index detection when DRX is used for 2 Rx UE
16.6.2.2.1	Test purpose 
To verify that the UE makes correct reporting of an event. This test will partly verify the inter-frequency cell search requirements in 38.133 [6] clause 9.3B.4.
16.6.2.2.2	Test applicability
This test applies to all types of NR RedCap UE with 2 Rx from Release 17 onwards.
16.6.2.2.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.6.2.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.16.6.2.2.
16.6.2.2.4	Test description
Two cells are deployed in the test, which are FR1 PCell (NR Cell 1) and a FR1 neighbour cell (NR Cell 2) on the different frequency as the PCell. The general and cell specific test parameters for PCell and neighbour cell are given in Table 16.6.2.2.4.1-3 and Table 16.6.2.2.5-1, respectively. In the measurement configuration a measurement object is configured for the frequency of the neighbour cell, and it indicates to the UE that event-triggered reporting with Event A3 is used.
16.6.2.2.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 16.6.2.2.4.1-1.
Table 16.6.2.2.4.1-1: Supported test configurations
	Configuration
	Description

	16.6.2.2-1
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.6.2.2-2
	15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.6.2.2-3
	30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.6.2.2-4
	15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note 1:	The UE is only required to be tested in one of the supported test configurations.
Note 2:	target NR cell has the same SCS, BW and duplex mode as NR serving cell



Configure the test requirement and the DUT according to the parameters in Table 16.6.2.2.4.1-2.
Table 16.6.2.2.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.6.2.2.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2

	Connection Diagram
	TE Part
	A.3.1.8.2
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	
	



1. The test parameters for PCell and neighbour cell are given in Table 16.6.2.2.4.1-3 below.
2. Message contents are defined in clause 16.6.2.2.4.3.
3. There  two cells on two carriers specified in the test. NR Cell 1 is the cell used for connection setup with the power level set according to Annex C.1.1 and C.1.2 for this test.
Table 16.6.2.2.4.1-3: General test parameters for SA inter-frequency event triggered reporting for FR1 without SSB time index detection
	Parameter
	Unit
	Test configuration
	Value
	Comment

	
	
	
	Test 1
	Test 2
	

	NR RF Channel Number
	
	Config 1,2,3,4
	1, 2
	Two FR1 NR carrier frequencies are used.

	Active cell
	
	Config 1,2,3,4
	NR cell 1 (Pcell)
	NR Cell 1 is on NR RF channel number 1.

	Neighbour cell
	
	Config 1,2,3,4
	NR cell2
	NR cell 2 is on NR RF channel number 2.

	Gap Pattern Id
	
	Config 1,2,3,4
	0
	As specified in 38.133 [6] clause 9.1.2-1.

	Measurement gap offset
	
	Config 1,2,3,4
	9
	

	A3-Offset
	dB
	Config 1,2,3,4
	-6
	

	Hysteresis
	dB
	Config 1,2,3,4
	0
	

	CP length
	
	Config 1,2,3,4
	Normal
	

	TimeToTrigger
	s
	Config 1,2,3,4
	0
	

	Filter coefficient
	
	Config 1,2,3,4
	0
	L3 filtering is not used

	DRX
	
	Config 1,2,3,4
	DRX.1
	DRX. 7
	As specified in clause A.5

	Time offset between serving and neighbour cells
	
	Config 1,4
	3ms
	Asynchronous cells.
The timing of Cell 2 is 3ms later than the timing of Cell 1.

	
	
	Config 2,3
	3s
	Synchronous cells.

	T1
	s
	Config 1,2,3,4
	5
	

	T2
	s
	Config 1,2,3,4
	1.1
	11
	



Table 16.6.2.2.4.1-4: DRX-Configuration for SA inter-frequency event triggered reporting without SSB time index detection
	Field
	Test1&3
	Test2&4
	Comment

	
	Value
	Value
	

	drx-onDurationTimer
	ms1
	ms1
	As specified in clause 6.3.2 in TS 38.331 [2]

	drx-InactivityTimer
	ms1
	ms1
	

	drx-RetransmissionTimerDL
	sl1
	sl1
	

	drx-RetransmissionTimerUL
	sl1
	sl1
	

	drx-LongCycleStartOffset
	ms40
	Ms640
	

	shortDRX
	disable
	disable
	



Table 16.6.2.2.4.1-5: TimeAlignmentTimer -Configuration SA inter-frequency event triggered reporting without SSB time index detection
	Field
	Value
	Comment

	TimeAlignmentTimer
	ms500
	As specified in clause 6.3.2 in TS 38.331 [2]



16.6.2.2.4.2	Test procedure
Same as the test procedure given in clause 6.6.2.2.4.2 with following exceptions:
-	Step 6 in test procedure in clause 6.6.2.2.4.2 is replaced by following steps.
6. UE shall transmit a MeasurementReport message triggered by Event A3. If the overall delays measured from the beginning of time period T2 is less than 1080 ms for Test 1, 10240 ms for Test 2, 1080 ms for Test 3 and 10240 ms for Test 4 then the number of successful tests is increased by one. If the UE fails to report the event within the overall delays measured requirement, then the number of failure tests is increased by one.
16.6.2.2.4.3	Message contents
Same as the message contents given in clause 6.6.2.2.4.3.
16.6.2.2.5	Test requirement
Table 16.6.2.2.4.1-3 and Table 16.6.2.2.5-1 define the primary level settings including test tolerances.
Table 16.6.2.2.5-1: Cell specific test parameters for SA inter-frequency event triggered reporting for FR1 without SSB time index detection
	Parameter
	Unit
	Test configuration
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T1
	T2

	NR RF Channel Number
	
	Config 1,2,3,4
	1
	2

	Duplex mode
	
	Config 1
	FDD

	
	
	Config 2,3
	TDD

	
	
	Config 4
	HD-FDD

	TDD configuration
	
	Config 1
	Not Applicable

	
	
	Config 2
	TDDConf.1.1

	
	
	Config 3
	TDDConf.2.1

	BWchannel
	MHz
	Config 1,2,4
	10: NRB,c = 52

	
	
	Config 3
	20: NRB,c = 51

	BWP BW
	MHz
	Config 1,2,4
	10: NRB,c = 52

	
	
	Config 3
	20: NRB,c = 51

	BWP configuration
	Initial DL BWP
	
	Config 1, 2, 3,4
	DLBWP.0.1
	NA

	
	Initial UL BWP
	
	Config 1, 2, 3,4
	ULBWP.0.1
	NA

	
	Dedicated DL BWP
	
	
	DLBWP.1.1
	NA

	
	Dedicated UL BWP
	
	
	ULBWP.1.1
	NA

	TRS configuration
	
	Config 1,4
	TRS.1.1 FDD
	NA

	
	
	Config 2
	TRS.1.1 TDD
	NA

	
	
	Config 3
	TRS.1.2 TDD
	NA

	OCNG Patterns defined in A.2 
	
	Config 1,2,3,4
	OP.1
	OP.1

	PDSCH Reference measurement channel
	
	Config 1,4
	SR.1.1 FDD
	NA

	
	
	Config 2
	SR.1.1 TDD
	NA

	
	
	Config 3
	SR2.1 TDD
	NA

	RMSI CORESET Reference Channel
	
	Config 1,4
	CR.1.1 FDD
	NA

	
	
	Config 2
	CR.1.1 TDD
	NA

	
	
	Config 3
	CR.2.1 TDD
	NA

	Dedicated CORESET Reference Channel
	
	Config 1,4
	CCR.1.1 FDD
	NA

	
	
	Config 2
	CCR.1.1 TDD
	NA

	
	
	Config 3
	CCR.2.1 TDD
	NA

	SSB parameters
	
	Config 1,4
	SSB.1 FR1
	SSB.5 FR1

	
	
	Config 2
	SSB.1 FR1
	SSB.5 FR1

	
	
	Config 3
	SSB.1 RedCap FR1
	SSB.3 RedCap FR1

	SMTC configuration defined in A.4A
	
	Config 1,4
	SMTC.2
	SMTC.5

	
	
	Config 2, 3
	SMTC.1 
	SMTC.4

	PDSCH/PDCCH subcarrier spacing
	kHz
	Config 1,2,4
	15

	
	
	Config 3
	30

	EPRE ratio of PSS to SSS
	
	Config 1,2,3,4
	0
	0

	EPRE ratio of PBCH DMRS to SSS
	
	
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	
	
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	
	
	

	EPRE ratio of OCNG DMRS to SSS(Note 1)
	
	
	
	

	EPRE ratio of OCNG to OCNG DMRS (Note 1)
	
	
	
	

	
Note2
	dBm/15kHz
	Config 1,2,3
	-98
	-98

	
Note2
	dBm/SCS
	Config 1,2
	-98
	-98

	
	
	Config 3
	-95
	-95

	SSB_RP Note 3
	dBm/SCS
	Config 1,2
	-94
	-94
	-Infinity
	-91

	
	
	Config 3
	-91
	-91
	-Infinity
	-88

	

	dB
	Config 1,2,3,4,5,6
	4
	4
	-Infinity
	7

	

	dB
	Config 1,2,3
	4
	4
	-Infinity
	7

	IoNote3
	dBm/9.36MHz
	Config 1,2
	-64.59
	-64.59
	-70.05
	-62.2

	
	dBm/38.16MHz
	Config 3
	-58.49
	-58.49
	-63.94
	-56.15

	Propagation Condition 
	
	Config 1,2,3
	AWGN
	AWGN

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	SSB_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	SS-RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.



In test 1, the UE shall send one Event A3 triggered measurement report, with a measurement reporting delay less than 1080 ms from the beginning of time period T2. The UE shall not send event triggered measurement reports, as long as the reporting criteria are not fulfilled. The rate of correct events observed during repeated tests shall be at least 90% with the confidence level of 95%.
In test 2, the UE shall send one Event A3 triggered measurement report, with a measurement reporting delay less than 10240 ms from the beginning of time period T2. The UE shall not send event triggered measurement reports, as long as the reporting criteria are not fulfilled. The rate of correct events observed during repeated tests shall be at least 90% with the confidence level of 95%.
In test 1 and 2 UE is not required to report SSB time index.
NOTE:	The actual overall delays measured in the test may be up to 2xTTIDCCH higher than the measurement reporting delays above because of TTI insertion uncertainty of the measurement report in DCCH.
16.6.2.3	NR SA FR1-FR1 Event triggered reporting tests for FR1 without SSB time index detection when DRX is not used for 1 Rx UE
[bookmark: _Hlk141956200]16.6.2.3.1	Test purpose 
To verify that the UE makes correct reporting of an event. This test will partly verify the inter-frequency cell search requirements in 38.133 [6] clause 9.3B.4.
16.6.2.3.2	Test applicability
This test applies to all types of NR RedCap UE with 1 Rx from Release 17 onwards.
16.6.2.3.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.6.2.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.16.6.2.3.
16.6.2.3.4	Test description
Two cells are deployed in the test, which are FR1 PCell (NR Cell 1) and a FR1 neighbour cell (NR Cell 2) on the different frequency as the PCell. The general and cell specific test parameters for PCell and neighbour cell are given in Table 16.6.2.3.4.1-3 and Table 16.6.2.3.5-1, respectively. In the measurement configuration a measurement object is configured for the frequency of the neighbour cell, and it indicates to the UE that event-triggered reporting with Event A3 is used.
16.6.2.3.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 16.6.2.3.4.1-1.
Table 16.6.2.3.4.1-1: Supported test configurations
	Configuration
	Description

	16.6.2.3-1
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.6.2.3-2
	15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.6.2.3-3
	30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.6.2.3-4
	15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note 1:	The UE is only required to be tested in one of the supported test configurations.
Note 2:	target NR cell has the same SCS, BW and duplex mode as NR serving cell



Configure the test requirement and the DUT according to the parameters in Table 16.6.2.3.4.1-2.
Table 16.6.2.3.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.6.2.3.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	
	



Table 16.6.2.3.4.1-3: General test parameters for SA inter-frequency event triggered reporting for FR1 without SSB time index detection
	Parameter
	Unit
	Test configuration
	Value
	Comment

	
	
	
	Test 1
	Test 2
	

	Parameter
	Unit
	Test configuration
	Value
	Comment

	NR RF Channel Number
	
	Config 1,2,3,4
	1, 2
	Two FR1 NR carrier frequencies is used.


	Active cell
	
	Config 1,2,3,4
	NR cell 1 (Pcell)
	NR Cell 1 is on NR RF channel number 1.

	Neighbour cell
	
	Config 1,2,3,4
	NR cell2
	NR cell 2 is on NR RF channel number 2.

	Gap Pattern Id
	
	Config 1,2,3,4
	0
	As specified in clause 38.133 [6] 9.1.2-1.

	Measurement gap offset
	
	Config 1,2,3,4
	9
	

	SMTC-SSB parameters
	
	Config 1,2,4
	SSB.1 FR1
	As specified in clause A.3.10.1

	
	
	
	
	

	
	
	Config 3
	SSB.1 RedCap FR1
	As specified in clause A.3.10.1

	A3-Offset
	dB
	Config 1,2,3,4
	-6
	

	Hysteresis
	dB
	Config 1,2,3,4
	0
	

	CP length
	
	Config 1,2,3,4
	Normal
	

	TimeToTrigger
	s
	Config 1,2,3,4
	0
	

	Filter coefficient
	
	Config 1,2,3,4
	0
	L3 filtering is not used

	DRX
	
	Config 1,2,3,4
	OFF
	DRX is not used

	Time offset between serving and neighbour cells
	
	Config 1,4
	3ms
	Asynchronous cells.
The timing of Cell 2 is 3ms later than the timing of Cell 1.

	
	
	Config 2,3
	3s
	Synchronous cells.

	T1
	s
	Config 1,2,3,4
	5
	

	T2
	s
	Config 1,2,3,4
	1.1
	



16.6.2.3.4.2	Test procedure
Same as the test procedure given in clause 6.6.2.2.4.2 with following exceptions:
-	Step 6 in test procedure in clause 6.6.2.2.4.2 is replaced by following steps.
6. UE shall transmit a MeasurementReport message triggered by Event A3. If the overall delays measured from the beginning of time period T2 is less than 920 ms then the number of successful tests is increased by one. If the UE fails to report the event within the overall delays measured requirement, then the number of failure tests is increased by one.
16.6.2.3.4.3	Message contents
Same as the message contents given in clause 6.6.2.1.4.3.
16.6.2.3.5	Test requirement
Table 16.6.2.3.4.1-3 and Table 16.6.2.3.5-1 define the primary level settings including test tolerances.
Table 16.6.2.3.5-1: Cell specific test parameters for SA inter-frequency event triggered reporting for FR1 without SSB time index detection
	Parameter
	Unit
	Test configuration
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T1
	T2

	NR RF Channel Number
	
	Config 1,2,3,4
	1
	2

	Duplex mode
	
	Config 1
	FDD

	
	
	Config 2,3
	TDD

	
	
	Config 4
	HD-FDD

	TDD configuration
	
	Config 1,4
	Not Applicable

	
	
	Config 2
	TDDConf.1.1

	
	
	Config 3
	TDDConf.2.1

	BWchannel
	MHz
	Config 1,2,4
	10: NRB,c = 52

	
	
	Config 3
	20: NRB,c = 51

	BWP BW
	MHz
	Config 1,2,4
	10: NRB,c = 52

	
	
	Config 3
	20: NRB,c = 51

	BWP configuration
	Initial DL BWP
	
	Config 1, 2, 3, 4
	DLBWP.0.1
	NA

	
	Initial UL BWP
	
	
	ULBWP.0.1
	NA

	
	Dedicated DL BWP
	
	
	DLBWP.1.1
	NA

	
	Dedicated UL BWP
	
	
	ULBWP.1.1
	NA

	TRS configuration
	
	Config 1,4
	TRS.1.1 FDD
	NA

	
	
	Config 2
	TRS.1.1 TDD
	NA

	
	
	Config 3
	TRS.1.2 TDD
	NA

	OCNG Patterns defined in A.2 
	
	Config 1,2,3,4
	OP.1
	OP.1

	PDSCH Reference measurement channel
	
	Config 1,4
	SR.1.1 FDD
	

	
	
	Config 2
	SR.1.1 TDD
	

	
	
	Config 3
	SR2.1 TDD
	

	RMSI CORESET Reference Channel
	
	Config 1,4
	CR.1.1 FDD
	

	
	
	Config 2
	CR.1.1 TDD
	

	
	
	Config 3
	CR2.1 TDD
	

	Dedicated CORESET Reference Channel
	
	Config 1,4
	CCR.1.1 FDD  
	

	
	
	Config 2
	CCR.1.1 TDD
	

	
	
	Config 3
	CCR.2.1 TDD
	

	SSB parameters
	
	Config 1,2,4
	SSB.1 FR1
	SSB.5 FR1

	
	
	Config 3
	SSB.1 RedCap FR1
	SSB.3 RedCap FR1

	SMTC configuration defined in A.4A
	
	Config 1,4
	SMTC.2
	SMTC.5

	
	
	Config 2, 3
	SMTC.1
	SMTC.4

	PDSCH/PDCCH subcarrier spacing
	kHz
	Config 1,2,4
	15

	
	
	Config 3
	30

	EPRE ratio of PSS to SSS
	
	Config 1,2,3,4
	0
	0

	EPRE ratio of PBCH DMRS to SSS
	
	
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	
	
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	
	
	

	EPRE ratio of OCNG DMRS to SSS(Note 1)
	
	
	
	

	EPRE ratio of OCNG to OCNG DMRS (Note 1)
	
	
	
	

	
Note2
	dBm/15kHz
	
	-98
	-98

	
Note2
	dBm/SCS
	Config 1,2,4
	-98
	-98

	
	
	Config 3
	-95
	-95

	SS-RSRP Note 3
	dBm/SCS
	Config 1,2,4
	-94
	-94
	-Infinity
	-91

	
	
	Config 3
	-91
	-91
	-Infinity
	-88

	

	dB
	Config 1,2,3,4
	4
	4
	-Infinity
	7

	

	dB
	Config 1,2,3,4
	4
	4
	-Infinity
	7

	IoNote3
	dBm/9.36MHz
	Config 1,2,4
	-64.59
	-64.59
	-70.05
	-62.26

	
	dBm/18.72 MHz
	Config 3
	-61.68
	-61.68
	-67.13
	-59.34

	Propagation Condition
	
	Config 1,2,3,4
	AWGN
	AWGN

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	SS-RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	SS-RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.



The UE shall send one Event A3 triggered measurement report, with a measurement reporting delay less than 1000 ms from the beginning of time period T2. The UE shall not send event triggered measurement reports, as long as the reporting criteria are not fulfilled. The rate of correct events observed during repeated tests shall be at least 90% with the confidence level of 95%.
The UE is not required to report SSB time index.
NOTE:	The actual overall delays measured in the test may be up to 2xTTIDCCH higher than the measurement reporting delays above because of TTI insertion uncertainty of the measurement report in DCCH.
16.6.2.4	NR SA FR1-FR1 Event triggered reporting tests for FR1 without SSB time index detection when DRX is not used for 2 Rx UE
16.6.2.4.1	Test purpose 
To verify that the UE makes correct reporting of an event. This test will partly verify the inter-frequency cell search requirements in 38.133 [6] clause 9.3B.4.
16.6.2.4.2	Test applicability
This test applies to all types of NR RedCap UE with 2 Rx from Release 17 onwards.
16.6.2.4.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.6.2.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.16.6.2.4.
16.6.2.4.4	Test description
Two cells are deployed in the test, which are FR1 PCell (NR Cell 1) and a FR1 neighbour cell (NR Cell 2) on the different frequency as the PCell. The general and cell specific test parameters for PCell and neighbour cell are given in Table 16.6.2.4.4.1-3 and Table 16.6.2.4.5-1, respectively. In the measurement configuration a measurement object is configured for the frequency of the neighbour cell, and it indicates to the UE that event-triggered reporting with Event A3 is used.
16.6.2.4.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 16.6.2.4.4.1-1.
Table 16.6.2.4.4.1-1: Supported test configurations
	Configuration
	Description

	16.6.2.4-1
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.6.2.4-2
	15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.6.2.4-3
	30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.6.2.4-4
	15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note 1:	The UE is only required to be tested in one of the supported test configurations.
Note 2:	target NR cell has the same SCS, BW and duplex mode as NR serving cell



Configure the test requirement and the DUT according to the parameters in Table 16.6.2.4.4.1-2.
Table 16.6.2.4.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.6.2.4.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2

	Connection Diagram
	TE Part
	A.3.1.8.2
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	
	



Table 16.6.2.4.4.1-3: General test parameters for SA inter-frequency event triggered reporting for FR1 without SSB time index detection
	Parameter
	Unit
	Test configuration
	Value
	Comment

	NR RF Channel Number
	
	Config 1,2,3,4
	1, 2
	Two FR1 NR carrier frequencies is used.

	Active cell
	
	Config 1,2,3,4
	NR cell 1 (Pcell)
	NR Cell 1 is on NR RF channel number 1.

	Neighbour cell
	
	Config 1,2,3,4
	NR cell2
	NR cell 2 is on NR RF channel number 2.

	Gap Pattern Id
	
	Config 1,2,3,4
	0
	As specified in 38.133 [6] clause 9.1.2-1.

	Measurement gap offset
	
	Config 1,2,3,4
	9
	

	SMTC-SSB parameters
	
	Config 1,2,4
	SSB.1 FR1
	As specified in clause A.3.10.1

	
	
	
	
	

	
	
	Config 3
	SSB.1 RedCap FR1
	As specified in clause A.3.10.1

	A3-Offset
	dB
	Config 1,2,3,4
	-6
	

	Hysteresis
	dB
	Config 1,2,3,4
	0
	

	CP length
	
	Config 1,2,3,4
	Normal
	

	TimeToTrigger
	s
	Config 1,2,3,4
	0
	

	Filter coefficient
	
	Config 1,2,3,4
	0
	L3 filtering is not used

	DRX
	
	Config 1,2,3,4
	OFF
	DRX is not used

	Time offset between serving and neighbour cells
	
	Config 1,4
	3ms
	Asynchronous cells.
The timing of Cell 2 is 3ms later than the timing of Cell 1.

	
	
	Config 2,3
	3s
	Synchronous cells.

	T1
	s
	Config 1,2,3,4
	5
	

	T2
	s
	Config 1,2,3,4
	1
	



16.6.2.4.4.2	Test procedure
Same as the test procedure given in clause 6.6.2.2.4.2 with following exceptions:
-	Step 6 in test procedure in clause 6.6.2.2.4.2 is replaced by following steps.
6. UE shall transmit a MeasurementReport message triggered by Event A3. If the overall delays measured from the beginning of time period T2 is less than 920 ms Test 2 then the number of successful tests is increased by one. If the UE fails to report the event within the overall delays measured requirement, then the number of failure tests is increased by one.
16.6.2.4.4.3	Message contents
Same as the message contents given in clause 6.6.2.1.4.3.
16.6.2.4.5	Test requirement
Table 16.6.2.4.4.1-3 and Table 16.6.2.4.5-1 define the primary level settings including test tolerances.
Table 16.6.2.4.5-1: Cell specific test parameters for SA inter-frequency event triggered reporting for FR1 without SSB time index detection
	Parameter
	Unit
	Test configuration
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T1
	T2

	NR RF Channel Number
	
	Config 1,2,3,4
	1
	2

	Duplex mode
	
	Config 1
	FDD

	
	
	Config 2,3
	TDD

	
	
	Config 4
	HD-FDD

	TDD configuration
	
	Config 1,4
	Not Applicable

	
	
	Config 2
	TDDConf.1.1

	
	
	Config 3
	TDDConf.2.1

	BWchannel
	MHz
	Config 1,2,4
	10: NRB,c = 52

	
	
	Config 3
	20: NRB,c = 51

	BWP BW
	MHz
	Config 1,2,4
	10: NRB,c = 52

	
	
	Config 3
	20: NRB,c = 51

	BWP configuration
	Initial DL BWP
	
	Config 1, 2, 3, 4
	DLBWP.0.1
	NA

	
	Initial UL BWP
	
	
	ULBWP.0.1
	NA

	
	Dedicated DL BWP
	
	
	DLBWP.1.1
	NA

	
	Dedicated UL BWP
	
	
	ULBWP.1.1
	NA

	TRS configuration
	
	Config 1,4
	TRS.1.1 FDD
	NA

	
	
	Config 2
	TRS.1.1 TDD
	NA

	
	
	Config 3
	TRS.1.2 TDD
	NA

	OCNG Patterns defined in A.2 
	
	Config 1,2,3,4
	OP.1
	OP.1

	PDSCH Reference measurement channel
	
	Config 1,4
	SR.1.1 FDD
	NA

	
	
	Config 2
	SR.1.1 TDD
	NA

	
	
	Config 3
	SR2.1 TDD
	NA

	RMSI CORESET Reference Channel
	
	Config 1,4
	CR.1.1 FDD
	NA

	
	
	Config 2
	CR.1.1 TDD
	NA

	
	
	Config 3
	CR2.1 TDD
	NA

	Dedicated CORESET Reference Channel
	
	Config 1,4
	CCR.1.1 FDD  
	NA

	
	
	Config 2
	CCR.1.1 TDD
	NA

	
	
	Config 3
	CCR.2.1 TDD
	NA

	SSB parameters
	
	Config 1,2,4
	SSB.1 FR1
	SSB.5 FR1

	
	
	Config 3
	SSB.1 RedCap FR1
	SSB.3 RedCap FR1

	SMTC configuration defined in A.4A
	
	Config 1,4
	SMTC.2
	SMTC.5

	
	
	Config 2, 3
	SMTC.1
	SMTC.4

	PDSCH/PDCCH subcarrier spacing
	kHz
	Config 1,2,4
	15

	
	
	Config 3
	30

	EPRE ratio of PSS to SSS
	
	Config 1,2,3,4
	0
	0

	EPRE ratio of PBCH DMRS to SSS
	
	
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	
	
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	
	
	

	EPRE ratio of OCNG DMRS to SSS(Note 1)
	
	
	
	

	EPRE ratio of OCNG to OCNG DMRS (Note 1)
	
	
	
	

	
Note2
	dBm/15kHz
	
	-98
	-98

	
Note2
	dBm/SCS
	Config 1,2,4
	-98
	-98

	
	
	Config 3
	-95
	-95

	SSB_RP Note 3
	dBm/SCS
	Config 1,2,4
	-94
	-94
	-Infinity
	-91

	
	
	Config 3
	-91
	-91
	-Infinity
	-88

	

	dB
	Config 1,2,3,4
	4
	4
	-Infinity
	7

	

	dB
	Config 1,2,3,4
	4
	4
	-Infinity
	7

	IoNote3
	dBm/9.36MHz
	Config 1,2,4
	-64.59
	-64.59
	-70.05
	-62.26

	
	dBm/18.72 MHz
	Config 3
	-61.68
	-61.68
	-67.13
	-59.34

	Propagation Condition
	
	Config 1,2,3,4
	AWGN
	AWGN

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	SSBRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	SS-RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.



The UE shall send one Event A3 triggered measurement report, with a measurement reporting delay less than 920 ms from the beginning of time period T2. The UE shall not send event triggered measurement reports, as long as the reporting criteria are not fulfilled. The rate of correct events observed during repeated tests shall be at least 90% with a confidence level of 95%.
The UE is not required to report SSB time index.
NOTE:	The actual overall delays measured in the test may be up to 2xTTIDCCH higher than the measurement reporting delays above because of TTI insertion uncertainty of the measurement report in DCCH.
16.6.2.5	NR SA FR1-FR1 Event triggered reporting tests for FR1 with SSB time index detection when DRX is not used for 1 Rx UE
16.6.2.5.1	Test purpose
To verify that the UE makes correct reporting of an event. This test will partly verify the inter-frequency cell search requirements in 38.133 [6] clause 9.3B.4.
16.6.2.5.2	Test applicability
This test applies to all types of NR RedCap UE with 1 Rx from Release 17 onwards.
16.6.2.5.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.6.2.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.16.6.2.5.
16.6.2.5.4	Test description
Two cells are deployed in the test, which are FR1 PCell (NR Cell 1) and a FR1 neighbour cell (NR Cell 2) on the different frequency as the PCell. The general and cell specific test parameters for PCell and neighbour cell are given in Table 16.6.2.5.4.1-3 and Table 16.6.2.5.5-1, respectively. In the measurement configuration a measurement object is configured for the frequency of the neighbour cell, and it indicates to the UE that event-triggered reporting with Event A3 is used.
16.6.2.5.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 16.6.2.5.4.1-1.
Table 16.6.2.5.4.1-1: Supported test configurations
	Configuration
	Description

	16.6.2.5-1
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.6.2.5-2
	15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.6.2.5-3
	30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.6.2.5-4
	15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note 1:	The UE is only required to be tested in one of the supported test configurations.
Note 2:	target NR cell has the same SCS, BW and duplex mode as NR serving cell



Configure the test requirement and the DUT according to the parameters in Table 16.6.2.5.4.1-2.
Table 16.6.2.5.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.6.2.5.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	
	



Table 16.6.2.5.4.1-3: General test parameters for SA inter-frequency event triggered reporting for FR1 without SSB time index detection
	Parameter
	Unit
	Test configuration
	Value
	Comment

	NR RF Channel Number
	
	Config 1,2,3,4
	1, 2
	Two FR1 NR carrier frequencies are used.

	Active cell
	
	Config 1,2,3,4
	NR cell 1 (Pcell)
	NR Cell 1 is on NR RF channel number 1.

	Neighbour cell
	
	Config 1,2,3,4
	NR cell2
	NR cell 2 is on NR RF channel number 2.

	Gap Pattern Id
	
	Config 1,2,3,4
	0
	As specified in clause 9.1.2-1.

	Measurement gap offset
	
	Config 1,2,3,4
	9
	

	SMTC-SSB parameters
	
	Config 1,2,4
	SSB.1 FR1
	As specified in clause A.3.10.1

	
	
	
	
	

	
	
	Config 3
	SSB.1 RedCap FR1
	As specified in clause A.3.10.1

	A3-Offset
	dB
	Config 1,2,3,4
	-6
	

	Hysteresis
	dB
	Config 1,2,3,4
	0
	

	CP length
	
	Config 1,2,3,4
	Normal
	

	TimeToTrigger
	s
	Config 1,2,3,4
	0
	

	Filter coefficient
	
	Config 1,2,3,4
	0
	L3 filtering is not used

	DRX
	
	Config 1,2,3,4
	OFF
	DRX is not used

	Time offset between serving and neighbour cells
	
	Config 1,4
	3ms
	Asynchronous cells.
The timing of Cell 2 is 3ms later than the timing of Cell 1.

	
	
	Config 2,3
	3s
	Synchronous cells.

	T1
	s
	Config 1,2,3,4
	5
	

	T2
	s
	Config 1,2,3,4
	1
	



16.6.2.5.4.2	Test procedure
Same as the test procedure given in clause 6.6.2.2.4.2 with following exceptions:
-	Step 6 in test procedure in clause 6.6.2.2.4.2 is replaced by following steps.
6. UE shall transmit a MeasurementReport message triggered by Event A3. If the overall delays measured from the beginning of time period T2 is less than 920 mss then the number of successful tests is increased by one. If the UE fails to report the event within the overall delays measured requirement, then the number of failure tests is increased by one.
16.6.2.5.4.3	Message contents
Same as the message contents given in clause 6.6.2.1.4.3.
16.6.2.5.5	Test requirement
Table 16.6.2.5.4.1-3 and Table 16.6.2.5.5-1 define the primary level settings including test tolerances.
Table 16.6.2.5.5-1: Cell specific test parameters for SA inter-frequency event triggered reporting for FR1 without SSB time index detection
	Parameter
	Unit
	Test configuration
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T1
	T2

	NR RF Channel Number
	
	Config 1,2,3,4
	1
	2

	Duplex mode
	
	Config 1
	FDD

	
	
	Config 2,3
	TDD

	
	
	Config 4
	HD-FDD

	TDD configuration
	
	Config 1,4
	Not Applicable

	
	
	Config 2
	TDDConf.1.1

	
	
	Config 3
	TDDConf.2.1

	BWchannel
	MHz
	Config 1,2,4
	10: NRB,c = 52

	
	
	Config 3
	20: NRB,c = 51

	BWP BW
	MHz
	Config 1,2,4
	10: NRB,c = 52

	
	
	Config 3
	20: NRB,c = 51

	BWP configuration
	Initial DL BWP
	
	Config 1, 2, 3, 4
	DLBWP.0.1
	NA

	
	Initial UL BWP
	
	
	ULBWP.0.1
	NA

	
	Dedicated DL BWP
	
	
	DLBWP.1.1
	NA

	
	Dedicated UL BWP
	
	
	ULBWP.1.1
	NA

	TRS configuration
	
	Config 1,4
	TRS.1.1 FDD
	NA

	
	
	Config 2
	TRS.1.1 TDD
	NA

	
	
	Config 3
	TRS.1.2 TDD
	NA

	OCNG Patterns defined in A.2
	
	Config 1,2,3,4
	OP.1
	OP.1

	PDSCH Reference measurement channel
	
	Config 1,4
	SR.1.1 FDD
	

	
	
	Config 2
	SR.1.1 TDD
	

	
	
	Config 3
	SR2.1 TDD
	

	RMSI CORESET Reference Channel
	
	Config 1,4
	CR.1.1 FDD
	

	
	
	Config 2
	CR.1.1 TDD
	

	
	
	Config 3
	CR2.1 TDD
	

	Dedicated CORESET Reference Channel
	
	Config 1,4
	CCR.1.1 FDD  
	

	
	
	Config 2
	CCR.1.1 TDD
	

	
	
	Config 3
	CCR.2.1 TDD
	

	SSB parameters
	
	Config 1,2,4
	SSB.1 FR1
	SSB.5 FR1

	
	
	Config 3
	SSB.1 RedCap FR1
	SSB.3 RedCap FR1

	SMTC configuration defined in A.4A
	
	Config 1,4
	SMTC.2
	SMTC.5

	
	
	Config 2, 3
	SMTC.1
	SMTC.4

	PDSCH/PDCCH subcarrier spacing
	kHz
	Config 1,2,4
	15

	
	
	Config 3
	30

	EPRE ratio of PSS to SSS
	
	Config 1,2,3,4
	0
	0

	EPRE ratio of PBCH DMRS to SSS
	
	
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	
	
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	
	
	

	EPRE ratio of OCNG DMRS to SSS(Note 1)
	
	
	
	

	EPRE ratio of OCNG to OCNG DMRS (Note 1)
	
	
	
	

	
Note2
	dBm/15kHz
	
	-98
	-98

	
Note2
	dBm/SCS
	Config 1,2,4
	-98
	-98

	
	
	Config 3
	-95
	-95

	SS-RSRP Note 3
	dBm/SCS
	Config 1,2,4
	-94
	-94
	-Infinity
	-91

	
	
	Config 3
	-91
	-91
	-Infinity
	-88

	

	dB
	Config 1,2,3,4
	4
	4
	-Infinity
	7

	

	dB
	Config 1,2,3,4
	4
	4
	-Infinity
	7

	IoNote3
	dBm/9.36MHz
	Config 1,2,4
	-64.59
	-64.59
	-70.05
	-62.26

	
	dBm/18.72 MHz
	Config 3
	-61.68
	-61.68
	-67.13
	-59.34

	Propagation Condition
	
	Config 1,2,3,4
	AWGN
	AWGN

	Antenna Configuration
	
	Config 1,2,3,4
	1x1
	1x1

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	SS-RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	SS-RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.



The UE shall send one Event A3 triggered measurement report, with a measurement reporting delay less than 920 ms from the beginning of time period T2. The UE shall not send event triggered measurement reports, as long as the reporting criteria are not fulfilled. The rate of correct events observed during repeated tests shall be at least 90% with the confidence level of 95%.
UE is not required to report SSB time index.
NOTE:	The actual overall delays measured in the test may be up to 2xTTIDCCH higher than the measurement reporting delays above because of TTI insertion uncertainty of the measurement report in DCCH.
16.6.2.6	NR SA FR1-FR1 Event triggered reporting tests for FR1 with SSB time index detection when DRX is not used for 2 Rx UE
16.6.2.6.1	Test purpose
To verify that the UE makes correct reporting of an event. This test will partly verify the inter-frequency cell search requirements in 38.133 [6] clause 9.3B.4.
16.6.2.6.2	Test applicability
This test applies to all types of NR RedCap UE with 1 Rx from Release 17 onwards.
16.6.2.6.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.6.2.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.16.6.2.6.
16.6.2.6.4	Test description
Two cells are deployed in the test, which are FR1 PCell (NR Cell 1) and a FR1 neighbour cell (NR Cell 2) on the different frequency as the PCell. The general and cell specific test parameters for PCell and neighbour cell are given in Table 16.6.2.6.4.1-3 and Table 16.6.2.6.5-1, respectively. In the measurement configuration a measurement object is configured for the frequency of the neighbour cell, and it indicates to the UE that event-triggered reporting with Event A3 is used.
16.6.2.6.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 16.6.2.6.4.1-1.
Table 16.6.2.6.4.1-1: Supported test configurations
	Configuration
	Description

	16.6.2.6-1
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.6.2.6-2
	15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.6.2.6-3
	30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.6.2.6-4
	15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note 1:	The UE is only required to be tested in one of the supported test configurations.
Note 2:	target NR cell has the same SCS, BW and duplex mode as NR serving cell



Configure the test requirement and the DUT according to the parameters in Table 16.6.2.6.4.1-2.
Table 16.6.2.6.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.6.2.6.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	
	



Table 16.6.2.6.4.1-3: General test parameters for SA inter-frequency event triggered reporting for FR1 without SSB time index detection
	Parameter
	Unit
	Test configuration
	Value
	Comment

	NR RF Channel Number
	
	Config 1,2,3,4
	1, 2
	Two FR1 NR carrier frequencies are used.

	Active cell
	
	Config 1,2,3,4
	NR cell 1 (Pcell)
	NR Cell 1 is on NR RF channel number 1.

	Neighbour cell
	
	Config 1,2,3,4
	NR cell2
	NR cell 2 is on NR RF channel number 2.

	Gap Pattern Id
	
	Config 1,2,3,4
	0
	As specified in clause 9.1.2-1.

	Measurement gap offset
	
	Config 1,2,3,4
	9
	

	SMTC-SSB parameters
	
	Config 1,2,4
	SSB.1 FR1
	As specified in clause A.3.10.1

	
	
	
	
	

	
	
	Config 3
	SSB.1 RedCap FR1
	As specified in clause A.3.10.1

	A3-Offset
	dB
	Config 1,2,3,4
	-6
	

	Hysteresis
	dB
	Config 1,2,3,4
	0
	

	CP length
	
	Config 1,2,3,4
	Normal
	

	TimeToTrigger
	s
	Config 1,2,3,4
	0
	

	Filter coefficient
	
	Config 1,2,3,4
	0
	L3 filtering is not used

	DRX
	
	Config 1,2,3,4
	OFF
	DRX is not used

	Time offset between serving and neighbour cells
	
	Config 1,4
	3ms
	Asynchronous cells.
The timing of Cell 2 is 3ms later than the timing of Cell 1.

	
	
	Config 2,3
	3s
	Synchronous cells.

	T1
	s
	Config 1,2,3,4
	5
	

	T2
	s
	Config 1,2,3,4
	1
	



16.6.2.6.4.2	Test procedure
Same as the test procedure given in clause 6.6.2.2.4.2 with following exceptions:
-	Step 6 in test procedure in clause 6.6.2.2.4.2 is replaced by following steps.
6. UE shall transmit a MeasurementReport message triggered by Event A3. If the overall delays measured from the beginning of time period T2 is less than 920 ms then the number of successful tests is increased by one. If the UE fails to report the event within the overall delays measured requirement, then the number of failure tests is increased by one.
16.6.2.6.4.3	Message contents
Same as the message contents given in clause 6.6.2.1.4.3.
16.6.2.6.5	Test requirement
Table 16.6.2.6.4.1-3 and Table 16.6.2.6.5-1 define the primary level settings including test tolerances.
Table 16.6.2.6.5-1: Cell specific test parameters for SA inter-frequency event triggered reporting for FR1 without SSB time index detection
	Parameter
	Unit
	Test configuration
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T1
	T2

	NR RF Channel Number
	
	Config 1,2,3,4
	1
	2

	Duplex mode
	
	Config 1
	FDD

	
	
	Config 2,3
	TDD

	
	
	Config 4
	HD-FDD

	TDD configuration
	
	Config 1,4
	Not Applicable

	
	
	Config 2
	TDDConf.1.1

	
	
	Config 3
	TDDConf.2.1

	BWchannel
	MHz
	Config 1,2,4
	10: NRB,c = 52

	
	
	Config 3
	20: NRB,c = 51

	BWP BW
	MHz
	Config 1,2,4
	10: NRB,c = 52

	
	
	Config 3
	20: NRB,c = 51

	BWP configuration
	Initial DL BWP
	
	Config 1, 2, 3, 4
	DLBWP.0.1
	NA

	
	Initial UL BWP
	
	
	ULBWP.0.1
	NA

	
	Dedicated DL BWP
	
	
	DLBWP.1.1
	NA

	
	Dedicated UL BWP
	
	
	ULBWP.1.1
	NA

	TRS configuration
	
	Config 1,4
	TRS.1.1 FDD
	NA

	
	
	Config 2
	TRS.1.1 TDD
	NA

	
	
	Config 3
	TRS.1.2 TDD
	NA

	OCNG Patterns defined in A.2
	
	Config 1,2,3,4
	OP.1
	OP.1

	PDSCH Reference measurement channel
	
	Config 1,4
	SR.1.1 FDD
	

	
	
	Config 2
	SR.1.1 TDD
	

	
	
	Config 3
	SR2.1 TDD
	

	RMSI CORESET Reference Channel
	
	Config 1,4
	CR.1.1 FDD
	

	
	
	Config 2
	CR.1.1 TDD
	

	
	
	Config 3
	CR2.1 TDD
	

	Dedicated CORESET Reference Channel
	
	Config 1,4
	CCR.1.1 FDD  
	

	
	
	Config 2
	CCR.1.1 TDD
	

	
	
	Config 3
	CCR.2.1 TDD
	

	SSB parameters
	
	Config 1,2,4
	SSB.1 FR1
	SSB.5 FR1

	
	
	Config 3
	SSB.1 RedCap FR1
	SSB.3 RedCap FR1

	SMTC configuration defined in A.4A
	
	Config 1,4
	SMTC.2
	SMTC.5

	
	
	Config 2, 3
	SMTC.1
	SMTC.4

	PDSCH/PDCCH subcarrier spacing
	kHz
	Config 1,2,4
	15

	
	
	Config 3
	30

	EPRE ratio of PSS to SSS
	
	Config 1,2,3,4
	0
	0

	EPRE ratio of PBCH DMRS to SSS
	
	
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	
	
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	
	
	

	EPRE ratio of OCNG DMRS to SSS(Note 1)
	
	
	
	

	EPRE ratio of OCNG to OCNG DMRS (Note 1)
	
	
	
	

	
Note2
	dBm/15kHz
	Config 1,2,3,4
	-98
	-98

	
Note2
	dBm/SCS
	Config 1,2,4
	-98
	-98

	
	
	Config 3
	-95
	-95

	SSB_RP Note 3
	dBm/SCS
	Config 1,2,4
	-94
	-94
	-Infinity
	-91

	
	
	Config 3
	-91
	-91
	-Infinity
	-88

	

	dB
	Config 1,2,3,4
	4
	4
	-Infinity
	7

	

	dB
	Config 1,2,3,4
	4
	4
	-Infinity
	7

	IoNote3
	dBm/9.36MHz
	Config 1,2,4
	-64.59
	-64.59
	-70.05
	-62.26

	
	dBm/18. 36 MHz
	Config 3
	-61.68
	-61.68
	-67.13
	-59.34

	Propagation Condition
	
	Config 1,2,3,4
	AWGN
	AWGN

	Antenna Configuration
	
	Config 1,2,3,4
	1x2
	1x2

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	SSB_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	SS-RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.



The UE shall send one Event A3 triggered measurement report, with a measurement reporting delay less than 920 ms from the beginning of time period T2. The UE shall not send event triggered measurement reports, as long as the reporting criteria are not fulfilled. The rate of correct events observed during repeated tests shall be at least 90% with the confidence level of 95%.
UE is not required to report SSB time index.
NOTE:	The actual overall delays measured in the test may be up to 2xTTIDCCH higher than the measurement reporting delays above because of TTI insertion uncertainty of the measurement report in DCCH.
16.6.2.7	NR SA FR1-FR1 Event triggered reporting tests for FR1 with SSB time index detection when DRX is used for 1 Rx UE
16.6.2.7.1	Test purpose 
To verify that the UE makes correct reporting of an event. This test will partly verify the inter-frequency cell search requirements in 38.133 [6] clause 9.3B.4.
16.6.2.7.2	Test applicability
This test applies to all types of NR RedCap UE with 1 Rx from Release 17 onwards.
16.6.2.7.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.6.2.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.16.6.2.7.
16.6.2.7.4	Test description
Two cells are deployed in the test, which are FR1 PCell (NR Cell 1) and a FR1 neighbour cell (NR Cell 2) on the different frequency as the PCell. The general and cell specific test parameters for PCell and neighbour cell are given in Table 16.6.2.7.4.1-3 and Table 16.6.2.7.5-1, respectively. In the measurement configuration a measurement object is configured for the frequency of the neighbour cell, and it indicates to the UE that event-triggered reporting with Event A3 is used.
16.6.2.7.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 16.6.2.7.4.1-1.
Table 16.6.2.7.4.1-1: Supported test configurations
	Configuration
	Description

	16.6.2.7-1
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.6.2.7-2
	15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.6.2.7-3
	30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.6.2.7-4
	15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note 1:	The UE is only required to be tested in one of the supported test configurations.
Note 2:	target NR cell has the same SCS, BW and duplex mode as NR serving cell



Configure the test requirement and the DUT according to the parameters in Table 16.6.2.7.4.1-2.
Table 16.6.2.7.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.6.2.7.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	
	



Table 16.6.2.7.4.1-3: General test parameters for SA inter-frequency event triggered reporting for FR1 without SSB time index detection
	Parameter
	Unit
	Test configuration
	Value
	Comment

	
	
	
	Test 1
	Test 2
	

	NR RF Channel Number
	
	Config 1,2,3,4
	1, 2
	Two FR1 NR carrier frequencies are used.

	Active cell
	
	Config 1,2,3,4
	NR cell 1 (Pcell)
	NR Cell 1 is on NR RF channel number 1.

	Neighbour cell
	
	Config 1,2,3,4
	NR cell2
	NR cell 2 is on NR RF channel number 2.

	Gap Pattern Id
	
	Config 1,2,3,4
	0
	As specified in 38.133 [6] clause 9.1A.2-1.

	Measurement gap offset
	
	Config 1,2,3,4
	9
	

	A3-Offset
	dB
	Config 1,2,3,4
	-6
	

	Hysteresis
	dB
	Config 1,2,3,4
	0
	

	CP length
	
	Config 1,2,3,4
	Normal
	

	TimeToTrigger
	s
	Config 1,2,3,4
	0
	

	Filter coefficient
	
	Config 1,2,3,4
	0
	L3 filtering is not used

	DRX
	
	Config 1,2,3,4
	DRX.1
	DRX. 7
	As specified in clause A.5

	Time offset between serving and neighbour cells
	
	Config 1,4
	3 ms
	Asynchronous cells.
The timing of Cell 2 is 3ms later than the timing of Cell 1.

	
	
	Config 2,3
	3 s
	Synchronous cells.

	T1
	s
	Config 1,2,3,4
	5
	

	T2
	s
	Config 1,2,3,4
	1.5
	16
	



16.6.2.7.4.2	Test procedure
Same as the test procedure given in clause 6.6.2.6.4.2 with following exceptions:
-	Step 6 in test procedure in clause 6.6.2.6.4.2 is replaced by following steps.
6. UE shall transmit a MeasurementReport message triggered by Event A3. If the overall delays measured from the beginning of time period T2 is less than 1440 ms for Test 1, 15360 ms for Test 2, , then the number of successful tests is increased by one. If the UE fails to report the event within the overall delays measured requirement then the number of failure tests is increased by one.
16.6.2.7.4.3	Message contents
Same as the message contents given in clause 6.6.2.6.4.3.
16.6.2.7.5	Test requirement
Table 16.6.2.7.4.1-3 and Table 16.6.2.7.5-1 define the primary level settings including test tolerances.
Table 16.6.2.7.5-1: Cell specific test parameters for SA inter-frequency event triggered reporting for FR1 without SSB time index detection
	Parameter
	Unit
	Test configuration
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T1
	T2

	NR RF Channel Number
	
	Config 1,2,3,4
	1
	2

	Duplex mode
	
	Config 1
	FDD

	
	
	Config 2,3
	TDD

	
	
	Config 4
	HD-FDD

	TDD configuration
	
	Config 1,4
	Not Applicable

	
	
	Config 2
	TDDConf.1.1

	
	
	Config 3
	TDDConf.2.1

	BWchannel
	MHz
	Config 1,2,4
	10: NRB,c = 52

	
	
	Config 3
	20: NRB,c = 51

	BWP BW
	MHz
	Config 1,2,4
	10: NRB,c = 52

	
	
	Config 3
	20: NRB,c = 51

	BWP configuration
	Initial DL BWP
	
	Config 1, 2, 3,4
	DLBWP.0.1
	NA

	
	Initial UL BWP
	
	
	ULBWP.0.1
	NA

	
	Dedicated DL BWP
	
	
	DLBWP.1.1
	NA

	
	Dedicated UL BWP
	
	
	ULBWP.1.1
	NA

	TRS configuration
	
	Config 1,4
	TRS.1.1 FDD
	NA

	
	
	Config 2
	TRS.1.1 TDD
	NA

	
	
	Config 3
	TRS.1.2 TDD
	NA

	OCNG Patterns defined in A.2
	
	Config 1,2,3,4
	OP.1
	OP.1

	PDSCH Reference measurement channel
	
	Config 1,4
	SR.1.1 FDD
	NA

	
	
	Config 2
	SR.1.1 TDD
	

	
	
	Config 3
	SR2.1 TDD
	

	RMSI CORESET Reference Channel
	
	Config 1,4
	CR.1.1 FDD
	-

	
	
	Config 2
	CR.1.1 TDD
	

	
	
	Config 3
	CR2.1 TDD
	

	Dedicated CORESET Reference Channel
	
	Config 1,4
	CCR.1.1 FDD  
	-

	
	
	Config 2
	CCR.1.1 TDD
	

	
	
	Config 3
	CCR.2.1 TDD
	

	SSB parameters
	
	Config 1,4
	SSB.1 FR1
	SSB.5 FR1

	
	
	Config 2
	SSB.1 FR1
	SSB.5 FR1

	
	
	Config 3
	SSB.1 RedCap FR1
	SSB.3 RedCap FR1

	SMTC configuration defined in A.4
	
	Config 1,4
	SMTC.2
	SMTC.5

	
	
	Config 2, 3
	SMTC.1
	SMTC.4

	PDSCH/PDCCH subcarrier spacing
	kHz
	Config 1,2,4
	15

	
	
	Config 3
	30

	EPRE ratio of PSS to SSS
	
	Config 1,2,3
	0
	0

	EPRE ratio of PBCH DMRS to SSS
	
	
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	
	
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	
	
	

	EPRE ratio of OCNG DMRS to SSS(Note 1)
	
	
	
	

	EPRE ratio of OCNG to OCNG DMRS (Note 1)
	
	
	
	

	
Note2
	dBm/15kHz
	Config 1,2,3,4
	-98
	-98

	
Note2
	dBm/SCS
	Config 1,2,4
	-98
	-98

	
	
	Config 3
	-95
	-95

	SS-RSRP Note 3
	dBm/SCS
	Config 1,2,4
	-94
	-94
	-Infinity
	-91

	
	
	Config 3
	-91
	-91
	-Infinity
	-88

	Ês/Iot
	dB
	Config 1,2,3,4
	4
	4
	-Infinity
	7

	Ês/Noc
	dB
	Config 1,2,3,4
	4
	4
	-Infinity
	7

	IoNote3
	dBm/9.36MHz
	Config 1,2,4
	-64.59
	-64.59
	-70.05
	-62.26

	
	dBm/18.36MHz
	Config 3
	-61.68
	-61.68
	-67.13
	-59.34

	Propagation Condition 
	
	Config 1,2,3,4
	AWGN
	AWGN

	Antenna Configuration
	
	Config 1,2,3,4
	1x1
	1x1

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	SS-RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	SS-RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.



In test 1 with per-UE gap, the UE shall send one Event A3 triggered measurement report, with a measurement reporting delay less than 1440 ms from the beginning of time period T2. The UE shall not send event triggered measurement reports, as long as the reporting criteria are not fulfilled. The rate of correct events observed during repeated tests shall be at least 90% with the confidence level of 95%.
In test 2 with per-UE gap, the UE shall send one Event A3 triggered measurement report, with a measurement reporting delay less than 15360 ms from the beginning of time period T2. The UE shall not send event triggered measurement reports, as long as the reporting criteria are not fulfilled. The rate of correct events observed during repeated tests shall be at least 90% with the confidence level of 95%.
In test 1 and 2 the UE is required to report SSB time index.
NOTE:	The actual overall delays measured in the test may be up to 2xTTIDCCH higher than the measurement reporting delays above because of TTI insertion uncertainty of the measurement report in DCCH.
16.6.2.8	NR SA FR1-FR1 Event triggered reporting tests for FR1 with SSB time index detection when DRX is used for 2 Rx UE
16.6.2.8.1	Test purpose
To verify that the UE makes correct reporting of an event. This test will partly verify the inter-frequency cell search requirements in 38.133 [6] clause 9.3B.4.
16.6.2.8.2	Test applicability
This test applies to all types of NR RedCap UE with 2 Rx from Release 17 onwards.
16.6.2.8.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.6.2.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.16.6.2.8.
16.6.2.8.4	Test description
Two cells are deployed in the test, which are FR1 PCell (NR Cell 1) and a FR1 neighbour cell (NR Cell 2) on the different frequency as the PCell. The general and cell specific test parameters for PCell and neighbour cell are given in Table 16.6.2.8.4.1-3 and Table 16.6.2.8.5-1, respectively. In the measurement configuration a measurement object is configured for the frequency of the neighbour cell, and it indicates to the UE that event-triggered reporting with Event A3 is used.
16.6.2.8.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 16.6.2.8.4.1-1.
Table 16.6.2.8.4.1-1: Supported test configurations
	Configuration
	Description

	16.6.2.8-1
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.6.2.8-2
	15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.6.2.8-3
	30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.6.2.8-4
	15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note 1:	The UE is only required to be tested in one of the supported test configurations.
Note 2:	target NR cell has the same SCS, BW and duplex mode as NR serving cell



Configure the test requirement and the DUT according to the parameters in Table 16.6.2.8.4.1-2.
Table 16.6.2.8.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.6.2.8.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2

	Connection Diagram
	TE Part
	A.3.1.8.2
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	
	



Table 16.6.2.8.4.1-3: General test parameters for SA inter-frequency event triggered reporting for FR1 without SSB time index detection
	Parameter
	Unit
	Test configuration
	Value
	Comment

	
	
	
	Test 1
	Test 2
	

	NR RF Channel Number
	
	Config 1,2,3,4
	1, 2
	Two FR1 NR carrier frequencies are used.

	Active cell
	
	Config 1,2,3,4
	NR cell 1 (Pcell)
	NR Cell 1 is on NR RF channel number 1.

	Neighbour cell
	
	Config 1,2,3,4
	NR cell2
	NR cell 2 is on NR RF channel number 2.

	Gap Pattern Id
	
	Config 1,2,3,4
	0
	As specified in 38.133 [6] clause 9.1A.2-1.

	Measurement gap offset
	
	Config 1,2,3,4
	9
	

	A3-Offset
	dB
	Config 1,2,3,4
	-6
	

	Hysteresis
	dB
	Config 1,2,3,4
	0
	

	CP length
	
	Config 1,2,3,4
	Normal
	

	TimeToTrigger
	s
	Config 1,2,3,4
	0
	

	Filter coefficient
	
	Config 1,2,3,4
	0
	L3 filtering is not used

	DRX
	
	Config 1,2,3,4
	DRX.1
	DRX. 7
	As specified in clause A.5

	Time offset between serving and neighbour cells
	
	Config 1,4
	3 ms
	Asynchronous cells.
The timing of Cell 2 is 3ms later than the timing of Cell 1.

	
	
	Config 2,3
	3 s
	Synchronous cells.

	T1
	s
	Config 1,2,3,4
	5
	

	T2
	s
	Config 1,2,3,4
	1.3
	13.5
	



16.6.2.8.4.2	Test procedure
Same as the test procedure given in clause 6.6.2.6.4.2 with following exceptions:
-	Step 6 in test procedure in clause 6.6.2.6.4.2 is replaced by following steps.
6. UE shall transmit a MeasurementReport message triggered by Event A3. If the overall delays measured from the beginning of time period T2 is less than 1260ms for Test 1, 12160ms for Test 2, , then the number of successful tests is increased by one. If the UE fails to report the event within the overall delays measured requirement, then the number of failure tests is increased by one.
16.6.2.8.4.3	Message contents
Same as the message contents given in clause 6.6.2.6.4.3.
16.6.2.8.5	Test requirement
Table 16.6.2.8.4.1-3 and Table 16.6.2.8.5-1 define the primary level settings including test tolerances.
Table 16.6.2.8.5-1: Cell specific test parameters for SA inter-frequency event triggered reporting for FR1 without SSB time index detection
	Parameter
	Unit
	Test configuration
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T1
	T2

	NR RF Channel Number
	
	Config 1,2,3,4
	1
	2

	Duplex mode
	
	Config 1
	FDD

	
	
	Config 2,3
	TDD

	
	
	Config 4
	HD-FDD

	TDD configuration
	
	Config 1,4
	Not Applicable

	
	
	Config 2
	TDDConf.1.1

	
	
	Config 3
	TDDConf.2.1

	BWchannel
	MHz
	Config 1,2,4
	10: NRB,c = 52

	
	
	Config 3
	20: NRB,c = 51

	BWP BW
	MHz
	Config 1,2,4
	10: NRB,c = 52

	
	
	Config 3
	20: NRB,c = 51

	BWP configuration
	Initial DL BWP
	
	Config 1, 2, 3,4
	DLBWP.0.1
	NA

	
	Initial UL BWP
	
	
	ULBWP.0.1
	NA

	
	Dedicated DL BWP
	
	
	DLBWP.1.1
	NA

	
	Dedicated UL BWP
	
	
	ULBWP.1.1
	NA

	TRS configuration
	
	Config 1,4
	TRS.1.1 FDD
	NA

	
	
	Config 2
	TRS.1.1 TDD
	NA

	
	
	Config 3
	TRS.1.2 TDD
	NA

	OCNG Patterns defined in A.2
	
	Config 1,2,3,4
	OP.1
	OP.1

	PDSCH Reference measurement channel
	
	Config 1,4
	SR.1.1 FDD
	NA

	
	
	Config 2
	SR.1.1 TDD
	

	
	
	Config 3
	SR2.1 TDD
	

	RMSI CORESET Reference Channel
	
	Config 1,4
	CR.1.1 FDD
	-

	
	
	Config 2
	CR.1.1 TDD
	

	
	
	Config 3
	CR2.1 TDD
	

	Dedicated CORESET Reference Channel
	
	Config 1,4
	CCR.1.1 FDD  
	-

	
	
	Config 2
	CCR.1.1 TDD
	

	
	
	Config 3
	CCR.2.1 TDD
	

	SSB parameters
	
	Config 1,4
	SSB.1 FR1
	SSB.5 FR1

	
	
	Config 2
	SSB.1 FR1
	SSB.5 FR1

	
	
	Config 3
	SSB.1 RedCap FR1
	SSB.3 RedCap FR1

	SMTC configuration defined in A.4
	
	Config 1,4
	SMTC.2
	SMTC.5

	
	
	Config 2, 3
	SMTC.1
	SMTC.4

	PDSCH/PDCCH subcarrier spacing
	kHz
	Config 1,2,4
	15

	
	
	Config 3
	30

	EPRE ratio of PSS to SSS
	
	Config 1,2,3
	0
	0

	EPRE ratio of PBCH DMRS to SSS
	
	
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	
	
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	
	
	

	EPRE ratio of OCNG DMRS to SSS (Note 1)
	
	
	
	

	EPRE ratio of OCNG to OCNG DMRS (Note 1)
	
	
	
	

	
Note2
	dBm/15kHz
	Config 1,2,3,4
	-98
	-98

	
Note2
	dBm/SCS
	Config 1,2,4
	-98
	-98

	
	
	Config 3
	-95
	-95

	SS-RSRP Note 3
	dBm/SCS
	Config 1,2,4
	-94
	-94
	-Infinity
	-91

	
	
	Config 3
	-91
	-91
	-Infinity
	-88

	Ês/Iot
	dB
	Config 1,2,3,4
	4
	4
	-Infinity
	7

	Ês/Noc
	dB
	Config 1,2,3,4
	4
	4
	-Infinity
	7

	IoNote3
	dBm/9.36MHz
	Config 1,2,4
	-64.59
	-64.59
	-70.05
	-62.26

	
	dBm/18.36MHz
	Config 3
	-61.68
	-61.68
	-67.13
	-59.34

	Propagation Condition 
	
	Config 1,2,3,4
	AWGN
	AWGN

	Antenna Configuration
	
	Config 1,2,3,4
	1x2
	1x2

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	SS-RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	SS-RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.



In test 1, the UE shall send one Event A3 triggered measurement report, with a measurement reporting delay less than 1260 ms from the beginning of time period T2. The UE shall not send event triggered measurement reports, as long as the reporting criteria are not fulfilled. The rate of correct events observed during repeated tests shall be at least 90% with the confidence level of 95%.
In test 2, the UE shall send one Event A3 triggered measurement report, with a measurement reporting delay less than 12160 ms from the beginning of time period T2. The UE shall not send event triggered measurement reports, as long as the reporting criteria are not fulfilled. The rate of correct events observed during repeated tests shall be at least 90% with the confidence level of 95%.
In test 1 and 2 the UE is required to report SSB time index.
NOTE:	The actual overall delays measured in the test may be up to 2xTTIDCCH higher than the measurement reporting delays above because of TTI insertion uncertainty of the measurement report in DCCH.
16.6.2.9	NR SA FR1-FR1 Event triggered reporting tests with additional mandatory gap pattern for 1 Rx UE
16.6.2.9.1	Test purpose 
To verify that the UE makes correct reporting of an event when mandatory gap pattern with 3ms MGL is configured. This test will partly verify the inter-frequency cell search requirements in 38.133 [6] clause 9.3B.4.
16.6.2.9.2	Test applicability
This test applies to all types of NR RedCap UE with 1 Rx from Release 17 onwards supporting Gap Pattern 3.
16.6.2.9.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.6.2.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.16.6.2.9.
16.6.2.9.4	Test description
Two cells are deployed in the test, which are FR1 PCell (NR Cell 1) and a FR1 neighbour cell (NR Cell 2) on the different frequency as the PCell. The general and cell specific test parameters for PCell and neighbour cell are given in Table 16.6.2.9.4.1-3 and Table 16.6.2.9.5-1, respectively. In the measurement configuration a measurement object is configured for the frequency of the neighbour cell, and it indicates to the UE that event-triggered reporting with Event A3 is used.
16.6.2.9.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 16.6.2.9.4.1-1.
Table 16.6.2.9.4.1-1: Supported test configurations
	Configuration
	Description

	16.6.2.9-1
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.6.2.9-2
	15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.6.2.9-3
	30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.6.2.9-4
	15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note 1:	The UE is only required to be tested in one of the supported test configurations.
Note 2:	target NR cell has the same SCS, BW and duplex mode as NR serving cell



Configure the test requirement and the DUT according to the parameters in Table 16.6.2.9.4.1-2.
Table 16.6.2.9.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.6.2.9.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	
	



Table 16.6.2.9.4.1-3: General test parameters for SA inter-frequency event triggered reporting for FR1 without SSB time index detection
	Parameter
	Unit
	Test configuration
	Value
	Comment

	
	
	
	Test 1
	

	NR RF Channel Number
	
	Config 1,2,3, 4
	1, 2
	Two FR1 NR carrier frequencies is used.

	Active cell
	
	Config 1,2,3, 4
	NR cell 1 (Pcell)
	NR Cell 1 is on NR RF channel number 1.

	Neighbour cell
	
	Config 1,2,3, 4
	NR cell2
	NR cell 2 is on NR RF channel number 2.

	Gap Pattern Id
	
	Config 1,2,3, 4
	3
	As specified in 38.133 [6] clause 9.1.2-1.

	Measurement gap offset
	
	Config 1,2,3, 4
	129
	

	
	
	Config 2,3
	9
	

	A3-Offset
	dB
	Config 1,2,3
	-6
	

	Hysteresis
	dB
	Config 1,2,3
	0
	

	CP length
	
	Config 1,2,3
	Normal
	

	TimeToTrigger
	s
	Config 1,2,3
	0
	

	Filter coefficient
	
	Config 1,2,3
	0
	L3 filtering is not used

	DRX
	
	Config 1,2,3
	OFF
	DRX is not used

	Time offset between serving and neighbour cells
	
	Config 1
	3ms
	Asynchronous cells.
The timing of Cell 2 is 3ms later than the timing of Cell 1.

	
	
	Config 2,3
	3s
	Synchronous cells.

	T1
	s
	Config 1,2,3
	5
	

	T2
	s
	Config 1,2,3
	1.5
	1
	



16.6.2.9.4.2	Test procedure
Same as the test procedure given in clause 6.6.2.9.4.2 with following exceptions:
-	Step 6 in test procedure in clause 6.6.2.9.4.2 is replaced by following steps.
6. UE shall transmit a MeasurementReport message triggered by Event A3. If the overall delays measured from the beginning of time period T2 is less than 1440 ms then the number of successful tests is increased by one. If the UE fails to report the event within the overall delays measured requirement, then the number of failure tests is increased by one.
16.6.2.9.4.3	Message contents
Same as the message contents given in clause 6.6.2.9.4.3 with the following exceptions:.
Table 16.6.2.9.4.3-1: Common Exception messages SA inter frequency event triggered reporting with additional mandatory gap pattern
	Default Message Contents

	Specific message contents exceptions for Test Configuration 16.6.2.9-1 
	Table H.3.1-6 with Conditions gapUE, Pattern #3 and gap offset = 12


	Specific message contents exceptions for Test Configuration 16.6.2.9-2 
	Table H.3.1-6 with Conditions gapUE, Pattern #3 and gap offset = 9


	Specific message contents exceptions for Test Configuration 16.6.2.9-3 
	Table H.3.1-6 with Conditions gapUE, Pattern #3 and gap offset = 9


	Specific message contents exceptions for Test Configuration 16.6.2.9-4
	Table H.3.1-6 with Conditions gapUE, Pattern #3 and gap offset = 12




16.6.2.9.5	Test requirement
Table 16.6.2.9.4.1-3 and Table 16.6.2.9.5-1 define the primary level settings including test tolerances.
Table 16.6.2.9.5-1: Cell specific test parameters for SA inter-frequency event triggered reporting for FR1 without SSB time index detection
	Parameter
	Unit
	Test configuration
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T1
	T2

	NR RF Channel Number
	
	Config 1,2,3,4
	1
	2

	Duplex mode
	
	Config 1
	FDD

	
	
	Config 2,3
	TDD

	
	
	Config 4
	HD-FDD

	TDD configuration
	
	Config 1,4
	Not Applicable

	
	
	Config 2
	TDDConf.1.1

	
	
	Config 3
	TDDConf.2.1

	BWchannel
	MHz
	Config 1,2,4
	10: NRB,c = 52

	
	
	Config 3
	20: NRB,c = 51

	BWP BW
	MHz
	Config 1,2,4
	10: NRB,c = 52

	
	
	Config 3
	20: NRB,c = 51

	BWP configuration
	Initial DL BWP
	
	Config 1, 2, 3,4
	DLBWP.0.1
	NA

	
	Initial UL BWP
	
	
	ULBWP.0.1
	NA

	
	Dedicated DL BWP
	
	
	DLBWP.1.1
	NA

	
	Dedicated UL BWP
	
	
	ULBWP.1.1
	NA

	TRS configuration
	
	Config 1,4
	TRS.1.1 FDD
	NA

	
	
	Config 2
	TRS.1.1 TDD
	NA

	
	
	Config 3
	TRS.1.2 TDD
	NA

	OCNG Patterns defined in A.2
	
	Config 1,2,3,4
	OP.1
	OP.1

	PDSCH Reference measurement channel
	
	Config 1,4
	SR.1.1 FDD
	NA

	
	
	Config 2
	SR.1.1 TDD
	

	
	
	Config 3
	SR2.1 TDD
	

	RMSI CORESET Reference Channel
	
	Config 1,4
	CR.1.1 FDD
	-

	
	
	Config 2
	CR.1.1 TDD
	

	
	
	Config 3
	CR2.1 TDD
	

	Dedicated CORESET Reference Channel
	
	Config 1,4
	CCR.1.1 FDD  
	-

	
	
	Config 2
	CCR.1.1 TDD
	

	
	
	Config 3
	CCR.2.1 TDD
	

	SSB parameters
	
	Config 1,4
	SSB.1 FR1
	SSB.5 FR1

	
	
	Config 2
	SSB.1 FR1
	SSB.5 FR1

	
	
	Config 3
	SSB.1 RedCap FR1
	SSB.3 RedCap FR1

	SMTC configuration defined in A.4
	
	Config 1,4
	SMTC.2
	SMTC.95

	
	
	Config 2, 3
	SMTC.1
	SMTC.4

	PDSCH/PDCCH subcarrier spacing
	kHz
	Config 1,2,4
	15

	
	
	Config 3
	30

	EPRE ratio of PSS to SSS
	
	Config 1,2,3
	0
	0

	EPRE ratio of PBCH DMRS to SSS
	
	
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	
	
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	
	
	

	EPRE ratio of OCNG DMRS to SSS(Note 1)
	
	
	
	

	EPRE ratio of OCNG to OCNG DMRS (Note 1)
	
	
	
	

	
Note2
	dBm/15kHz
	
	-98
	-98

	
Note2
	dBm/SCS
	Config 1,2,4
	-98
	-98

	
	
	Config 3
	-95
	-95

	SS-RSRP Note 3
	dBm/SCS
	Config 1,2,4
	-94
	-94
	-Infinity
	-91

	
	
	Config 3
	-91
	-91
	-Infinity
	-88

	Ês/Iot
	dB
	Config 1,2,3,4
	4
	4
	-Infinity
	7

	Ês/Noc
	dB
	Config 1,2,3,4
	4
	4
	-Infinity
	7

	IoNote3
	dBm/9.36MHz
	Config 1,2,4
	-64.59
	-64.59
	-70.05
	-62.26

	
	dBm/18.36MHz
	Config 3
	-61.66
	-61.66
	-67.11
	-59.32

	Propagation Condition 
	
	Config 1,2,3,4
	AWGN
	AWGN

	Antenna Configuration
	
	Config 1,2,3,4
	1x2
	1x2

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	SS-RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	SS-RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.



The UE shall send one Event A3 triggered measurement report, with a measurement reporting delay less than 1440 ms from the beginning of time period T2. The UE shall not send event triggered measurement reports, as long as the reporting criteria are not fulfilled. The rate of correct events observed during repeated tests shall be at least 90% with the confidence level of 95%.
The UE is not required to report SSB time index.
NOTE:	The actual overall delays measured in the test may be up to 2xTTIDCCH higher than the measurement reporting delays above because of TTI insertion uncertainty of the measurement report in DCCH.
16.6.2.10	NR SA FR1-FR1 Event triggered reporting tests with additional mandatory gap pattern for 2 Rx UE
16.6.2.10.1	Test purpose 
To verify that the UE makes correct reporting of an event when mandatory gap pattern with 3ms MGL is configured. 
16.6.2.10.2	Test applicability
This test applies to all types of NR RedCap UE with 2 Rx from Release 17 onwards supporting Gap Pattern 3.
16.6.2.10.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.6.2.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.16.6.2.10.
16.6.2.10.4	Test description
Two cells are deployed in the test, which are FR1 PCell (NR Cell 1) and a FR1 neighbour cell (NR Cell 2) on the different frequency as the PCell. The general and cell specific test parameters for PCell and neighbour cell are given in Table 16.6.2.10.4.1-3 and Table 16.6.2.10.5-1, respectively. In the measurement configuration a measurement object is configured for the frequency of the  neighbour cell, and it indicates to the UE that event-triggered reporting with Event A3 is used.
16.6.2.10.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 16.6.2.10.4.1-1.
Table 16.6.2.10.4.1-1: Supported test configurations
	Configuration
	Description

	16.6.2.10-1
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.6.2.10-2
	15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.6.2.10-3
	30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.6.2.10-4
	15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note 1:	The UE is only required to be tested in one of the supported test configurations.
Note 2:	target NR cell has the same SCS, BW and duplex mode as NR serving cell



Configure the test requirement and the DUT according to the parameters in Table 16.6.2.10.4.1-2.
Table 16.6.2.10.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.6.2.10.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2

	Connection Diagram
	TE Part
	A.3.1.8.2
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	
	



Table 16.6.2.10.4.1-3: General test parameters for SA inter-frequency event triggered reporting for FR1 without SSB time index detection
	Parameter
	Unit
	Test configuration
	Value
	Comment

	
	
	
	Test 1
	

	NR RF Channel Number
	
	Config 1,2,3, 4
	1, 2
	Two FR1 NR carrier frequencies is used.

	Active cell
	
	Config 1,2,3, 4
	NR cell 1 (Pcell)
	NR Cell 1 is on NR RF channel number 1.

	Neighbour cell
	
	Config 1,2,3, 4
	NR cell2
	NR cell 2 is on NR RF channel number 2.

	Gap Pattern Id
	
	Config 1,2,3, 4
	3
	As specified in 38.133 [6] clause 9.1.2-1.

	Measurement gap offset
	
	Config 1,2,3, 4
	129
	

	
	
	Config 2,3
	9
	

	SMTC-SSB parameters
	
	Config 1, 4
	SSB.1 FR1
	As specified in clause A.3.10.1

	
	
	Config 2
	SSB.1 FR1
	As specified in clause A.3.10.1

	
	
	Config 3
	SSB.1 RedCap FR1
	As specified in clause A.3.10.1

	A3-Offset
	dB
	Config 1,2,3
	-6
	

	Hysteresis
	dB
	Config 1,2,3
	0
	

	CP length
	
	Config 1,2,3
	Normal
	

	TimeToTrigger
	s
	Config 1,2,3
	0
	

	Filter coefficient
	
	Config 1,2,3
	0
	L3 filtering is not used

	DRX
	
	Config 1,2,3
	OFF
	DRX is not used

	Time offset between serving and neighbour cells
	
	Config 1
	3ms
	Asynchronous cells.
The timing of Cell 2 is 3ms later than the timing of Cell 1.

	
	
	Config 2,3
	3s
	Synchronous cells.

	T1
	s
	Config 1,2,3
	5
	

	T2
	s
	Config 1,2,3
	1.5
	



16.6.2.10.4.2	Test procedure
Same as the test procedure given in clause 6.6.2.9.4.2 with following exceptions:
-	Step 6 in test procedure in clause 6.6.2.9.4.2 is replaced by following step.
6. UE shall transmit a MeasurementReport message triggered by Event A3. If the overall delays measured from the beginning of time period T2 is less than 1280 ms for Test 1 then the number of successful tests is increased by one. If the UE fails to report the event within the overall delays measured requirement, then the number of failure tests is increased by one.
16.6.2.10.4.3	Message contents
Same as the message contents given in clause 6.6.2.9.4.3 with the following exception:.
Table 16.6.2.10.4.3-1: Common Exception messages SA inter frequency event triggered reporting with additional mandatory gap pattern
	Default Message Contents

	Specific message contents exceptions for Test Configuration 16.6.2.10-1 
	Table H.3.1-6 with Conditions gapUE, Pattern #3 and gap offset = 12


	Specific message contents exceptions for Test Configuration 16.6.2.10-2 
	Table H.3.1-6 with Conditions gapUE, Pattern #3 and gap offset = 9


	Specific message contents exceptions for Test Configuration 16.6.2.10-3 
	Table H.3.1-6 with Conditions gapUE, Pattern #3 and gap offset = 9


	Specific message contents exceptions for Test Configuration 16.6.2.10-4
	Table H.3.1-6 with Conditions gapUE, Pattern #3 and gap offset = 12




16.6.2.10.5	Test requirement
Table 16.6.2.10.4.1-3 and Table 16.6.2.10.5-1 define the primary level settings including test tolerances.
Table 16.6.2.10.5-1: Cell specific test parameters for SA inter-frequency event triggered reporting for FR1 without SSB time index detection
	Parameter
	Unit
	Test configuration
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T1
	T2

	NR RF Channel Number
	
	Config 1,2,3,4
	1
	2

	Duplex mode
	
	Config 1
	FDD

	
	
	Config 2,3
	TDD

	
	
	Config 4
	HD-FDD

	TDD configuration
	
	Config 1,4
	Not Applicable

	
	
	Config 2
	TDDConf.1.1

	
	
	Config 3
	TDDConf.2.1

	BWchannel
	MHz
	Config 1,2,4
	10: NRB,c = 52

	
	
	Config 3
	20: NRB,c = 51

	BWP BW
	MHz
	Config 1,2,4
	10: NRB,c = 52

	
	
	Config 3
	20: NRB,c = 51

	BWP configuration
	Initial DL BWP
	
	Config 1, 2, 3,4
	DLBWP.0.1
	NA

	
	Initial UL BWP
	
	
	ULBWP.0.1
	NA

	
	Dedicated DL BWP
	
	
	DLBWP.1.1
	NA

	
	Dedicated UL BWP
	
	
	ULBWP.1.1
	NA

	TRS configuration
	
	Config 1,4
	TRS.1.1 FDD
	NA

	
	
	Config 2
	TRS.1.1 TDD
	NA

	
	
	Config 3
	TRS.1.2 TDD
	NA

	OCNG Patterns defined in A.2
	
	Config 1,2,3,4
	OP.1
	OP.1

	PDSCH Reference measurement channel
	
	Config 1,4
	SR.1.1 FDD
	NA

	
	
	Config 2
	SR.1.1 TDD
	

	
	
	Config 3
	SR2.1 TDD
	

	RMSI CORESET Reference Channel
	
	Config 1,4
	CR.1.1 FDD
	-

	
	
	Config 2
	CR.1.1 TDD
	

	
	
	Config 3
	CR2.1 TDD
	

	Dedicated CORESET Reference Channel
	
	Config 1,4
	CCR.1.1 FDD  
	-

	
	
	Config 2
	CCR.1.1 TDD
	

	
	
	Config 3
	CCR.2.1 TDD
	

	SSB parameters
	
	Config 1,4
	SSB.1 FR1
	SSB.5 FR1

	
	
	Config 2
	SSB.1 FR1
	SSB.5 FR1

	
	
	Config 3
	SSB.1 RedCap FR1
	SSB.3 RedCap FR1

	SMTC configuration defined in A.4
	
	Config 1,4
	SMTC.2
	SMTC.95

	
	
	Config 2, 3
	SMTC.1
	SMTC.4

	PDSCH/PDCCH subcarrier spacing
	kHz
	Config 1,2,4
	15

	
	
	Config 3
	30

	EPRE ratio of PSS to SSS
	
	Config 1,2,3
	0
	0

	EPRE ratio of PBCH DMRS to SSS
	
	
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	
	
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	
	
	

	EPRE ratio of OCNG DMRS to SSS(Note 1)
	
	
	
	

	EPRE ratio of OCNG to OCNG DMRS (Note 1)
	
	
	
	

	
Note2
	dBm/15kHz
	
	-98
	-98

	
Note2
	dBm/SCS
	Config 1,2,4
	-98
	-98

	
	
	Config 3
	-95
	-95

	SS-RSRP Note 3
	dBm/SCS
	Config 1,2,4
	-94
	-94
	-Infinity
	-91

	
	
	Config 3
	-91
	-91
	-Infinity
	-88

	Ês/Iot
	dB
	Config 1,2,3,4
	4
	4
	-Infinity
	7

	Ês/Noc
	dB
	Config 1,2,3,4
	4
	4
	-Infinity
	7

	IoNote3
	dBm/9.36MHz
	Config 1,2,4
	-64.59
	-64.59
	-70.05
	-62.26

	
	dBm/18.36MHz
	Config 3
	-61.66
	-61.66
	-67.11
	-59.32

	Propagation Condition 
	
	Config 1,2,3,4
	AWGN
	AWGN

	Antenna Configuration
	
	Config 1,2,3,4
	1x2
	1x2

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	SS-RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	SS-RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.



The UE shall send one Event A3 triggered measurement report, with a measurement reporting delay less than 1280 ms from the beginning of time period T2. The UE shall not send event triggered measurement reports, as long as the reporting criteria are not fulfilled. The rate of correct events observed during repeated tests shall be at least 90% with the confidence level of 95%.
The UE is not required to report SSB time index.
NOTE:	The actual overall delays measured in the test may be up to 2xTTIDCCH higher than the measurement reporting delays above because of TTI insertion uncertainty of the measurement report in DCCH.
16.6.2.11	NR SA FR1-FR1 Event triggered reporting tests for FR1 when DRX is used for 1 Rx UE
16.6.2.11.1	Test purpose 
To verify that the UE makes correct reporting of an event. This test will partly verify the inter-frequency NR cell search without measurement gap requirements in 38.133 [6] clause 9.3B.7.
16.6.2.11.2	Test applicability
This test applies to all types of NR RedCap UE with 1 Rx which supports interFrequencyMeas-Nogap-r16 from Release 17 onwards and long DRX cycle.
16.6.2.11.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.6.2.0.2.
The normative reference for this requirement is TS 38.133 [6] clause A.16.6.2.11.
16.6.2.11.4	Test description
Two cells are deployed in the test, which are FR1 PCell (NR Cell 1) and a FR1 neighbour cell (NR Cell 2) on the different frequency as the PCell. The general and cell specific test parameters for PCell and neighbour cell are given in Table 16.6.2.11.4.1-3 and Table 16.6.2.11.5-1, respectively. In the measurement configuration a measurement object is configured for the frequency of the neighbour cell, and it indicates to the UE that event-triggered reporting with Event A3 is used.
16.6.2.11.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 16.6.2.11.4.1-1.
Table 16.6.2.11.4.1-1: Supported test configurations
	Configuration
	Description

	16.6.2.11-1
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.6.2.11-2
	15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.6.2.11-3
	30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.6.2.11-4
	15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note 1:	The UE is only required to be tested in one of the supported test configurations.
Note 2:	target NR cell has the same SCS, BW and duplex mode as NR serving cell



Configure the test requirement and the DUT according to the parameters in Table 16.6.2.11.4.1-2.
Table 16.6.2.11.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.6.2.11.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	
	



Table 16.6.2.11.4.1-3: General test parameters for SA inter-frequency event triggered reporting for FR1
	Parameter
	Unit
	Test configuration
	Value
	Comment

	NR RF Channel Number
	
	Config 1,2,3, 4
	1, 2
	Two FR1 NR carrier frequencies is used.

	Active cell
	
	Config 1,2,3, 4
	NR cell 1 (Pcell)
	NR Cell 1 is on NR RF channel number 1.

	Neighbour cell
	
	Config 1,2,3, 4
	NR cell2
	NR cell 2 is on NR RF channel number 2.

	A3-Offset
	dB
	Config 1,2,3, 4
	-6
	

	Hysteresis
	dB
	Config 1,2,3, 4
	0
	

	CP length
	
	Config 1,2,3, 4
	Normal
	

	TimeToTrigger
	s
	Config 1,2,3, 4
	0
	

	Filter coefficient
	
	Config 1,2,3, 4
	0
	L3 filtering is not used

	DRX
	
	Config 1,2,3, 4
	DRX.1
	As specified in clause A.5

	Time offset between serving and neighbour cells
	
	Config 1, 4 
	3ms
	Asynchronous cells.
The timing of Cell 2 is 3ms later than the timing of Cell 1.

	
	
	Config 2,3
	3s
	Synchronous cells.

	T1
	s
	Config 1,2,3, 4
	5
	

	T2
	s
	Config 1,2,3, 4
	1.5
	



Table 16.6.2.11.4.1-5: TimeAlignmentTimer -Configuration SA inter-frequency event triggered reporting
	Field
	Value
	Comment

	TimeAlignmentTimer
	ms500
	As specified in clause 6.3.2 in TS 38.331 [2]



16.6.2.11.4.2	Test procedure
Same as the test procedure given in clause 6.6.2.10.4.2 with following exceptions:
-	Step 6 in test procedure in clause 6.6.2.10.4.2 is replaced by following steps.
6. UE shall transmit a MeasurementReport message triggered by Event A3. If the overall delays measured from the beginning of time period T2 is less than 1320 ms for Test Configuration 1 and 4 and 900 ms for Test Configuration 2 and 3 then the number of successful tests is increased by one. If the UE fails to report the event within the overall delays measured requirement, then the number of failure tests is increased by one.
16.6.2.11.4.3	Message contents
Same as the message contents given in clause 6.6.2.10.4.3.
16.6.2.11.5	Test requirement
Table 16.6.2.11.4.1-3 and Table 16.6.2.11.5-1 define the primary level settings including test tolerances.
Table 16.6.2.11.5-1: Cell specific test parameters for SA inter-frequency event triggered reporting for FR1
	Parameter
	Unit
	Test configuration
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T1
	T2

	NR RF Channel Number
	
	Config 1,2,3,4
	1
	2

	Duplex mode
	
	Config 1,4
	FDD

	
	
	Config 2,3
	TDD

	TDD configuration
	
	Config 1,4
	Not Applicable

	
	
	Config 2
	TDDConf.1.1

	
	
	Config 3
	TDDConf.2.1

	BWchannel
	MHz
	Config 1,2,4
	10: NRB,c = 52

	
	
	Config 3
	20: NRB,c = 51 

	BWP BW
	MHz
	Config 1,2
	10: NRB,c = 52

	
	
	Config 3
	20: NRB,c = 51 

	BWP configuration
	Initial DL BWP
	
	Config 1, 2, 3, 4 
	DLBWP.0.1
	NA

	
	Initial UL BWP
	
	Config 1, 2, 3, 4
	ULBWP.0.1
	NA

	
	Dedicated DL BWP
	
	
	DLBWP.1.1
	NA

	
	Dedicated UL BWP
	
	
	ULBWP.1.1
	NA

	TRS configuration
	
	Config 1
	TRS.1.1 FDD
	NA

	
	
	Config 2
	TRS.1.1 TDD
	NA

	
	
	Config 3
	TRS.1.2 TDD
	NA

	OCNG Patterns defined in A.3.2.1.1 (OP.1) 
	
	Config 1,2,3,4
	OP.1 
	OP.1

	PDSCH Reference measurement channel
	
	Config 1,4
	SR.1.1 FDD 
	NA

	
	
	Config 2
	SR.1.1 TDD
	NA

	
	
	Config 3
	SR2.1 TDD
	NA

	CORESET Reference Channel
	
	Config 1,4
	CR.1.1 FDD  
	NA

	
	
	Config 2
	CR.1.1 TDD
	NA

	
	
	Config 3
	CR2.1 TDD
	NA

	SSB parameters
	
	Config 1,4
	SSB.1 FR1
	SSB.1 FR1

	
	
	Config 2
	SSB.1 FR1
	SSB.1 FR1

	
	
	Config 3
	SSB.1 RedCap FR1
	SSB.13 RedCap FR1

	SMTC configuration defined in A.3.11
	
	Config 1,4
	SMTC.2
	SMTC.2

	
	
	Config 2, 3
	SMTC.1
	SMTC.1

	PDSCH/PDCCH subcarrier spacing
	kHz
	Config 1,2, 4
	15

	
	
	Config 3
	30

	EPRE ratio of PSS to SSS
	
	Config 1,2,3,4
	0
	0

	EPRE ratio of PBCH DMRS to SSS
	
	
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	
	
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	
	
	

	EPRE ratio of OCNG DMRS to SSS (Note 1)
	
	
	
	

	EPRE ratio of OCNG to OCNG DMRS (Note 1)
	
	
	
	

	
Note2
	dBm/15kHz
	Config 1,2,3,4
	-98
	-98

	
Note2
	dBm/SCS
	Config 1,2,4
	-98
	-98

	
	
	Config 3
	-95
	-95

	SS-RSRP Note 3
	dBm/SCS
	Config 1,2,4
	-94
	-94
	-Infinity
	-91

	
	
	Config 3
	-91
	-91
	-Infinity
	-88

	

	dB
	Config 1,2,3,4
	4
	4
	-Infinity
	7

	

	dB
	Config 1,2,3,4
	4
	4
	-Infinity
	7

	IoNote3
	dBm/9.36MHz
	Config 1,2,4
	-64.59
	-64.59
	-70.05
	-62.2

	
	dBm/38.16MHz
	Config 3
	-61.66
	-61.66
	-67.11
	-59.32

	Propagation Condition 
	
	Config 1,2,3
	AWGN
	AWGN

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	SS-RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	SS-RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.



In test config 1 and 4, UE is required to report SSB time index. The UE shall send one Event A3 triggered measurement report, with a measurement reporting delay less than 1320 ms from the beginning of time period T2. The UE shall not send event triggered measurement reports, as long as the reporting criteria are not fulfilled. The rate of correct events observed during repeated tests shall be at least 90% with the confidence level of 95%..
In test config 2 and 3, UE is not required to report SSB time index. The UE shall send one Event A3 triggered measurement report, with a measurement reporting delay less than 900 ms from the beginning of time period T2. The UE shall not send event triggered measurement reports, as long as the reporting criteria are not fulfilled. The rate of correct events observed during repeated tests shall be at least 90% with the confidence level of 95%.
NOTE:	The actual overall delays measured in the test may be up to 2xTTIDCCH higher than the measurement reporting delays above because of TTI insertion uncertainty of the measurement report in DCCH.
16.6.2.12	NR SA FR1-FR1 Event triggered reporting tests for FR1 when DRX is used for 2 Rx UE
16.6.2.12.1	Test purpose
To verify that the UE makes correct reporting of an event. This test will partly verify the inter-frequency NR cell search without measurement gap requirements in 38.133 [6] clause 9.3B.7.
16.6.2.12.2	Test applicability
This test applies to all types of NR RedCap UE with 2 Rx which supports interFrequencyMeas-Nogap-r16 from Release 17 onwards and long DRX cycle.
16.6.2.12.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.6.2.0.2.
The normative reference for this requirement is TS 38.133 [6] clause A.16.6.2.12.
16.6.2.12.4	Test description
Two cells are deployed in the test, which are FR1 PCell (NR Cell 1) and a FR1 neighbour cell (NR Cell 2) on the different frequency as the PCell. The general and cell specific test parameters for PCell and neighbour cell are given in Table 16.6.2.12.4.1-3 and Table 16.6.2.12.5-1, respectively. In the measurement configuration a measurement object is configured for the frequency of the  neighbour cell, and it indicates to the UE that event-triggered reporting with Event A3 is used.
16.6.2.12.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 16.6.2.12.4.1-1.
Table 16.6.2.12.4.1-1: Supported test configurations
	Configuration
	Description

	16.6.2.12-1
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.6.2.12-2
	15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.6.2.12-3
	30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.6.2.12-4
	15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note 1:	The UE is only required to be tested in one of the supported test configurations.
Note 2:	target NR cell has the same SCS, BW and duplex mode as NR serving cell



Configure the test requirement and the DUT according to the parameters in Table 16.6.2.12.4.1-2.
Table 16.6.2.12.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.6.2.12.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2

	Connection Diagram
	TE Part
	A.3.1.8.2
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	
	



Table 16.6.2.12.4.1-3: General test parameters for SA inter-frequency event triggered reporting for FR1 without SSB time index detection
	Parameter
	Unit
	Test configuration
	Value
	Comment

	NR RF Channel Number
	
	Config 1,2,3, 4
	1, 2
	Two FR1 NR carrier frequencies are used.

	Active cell
	
	Config 1,2,3, 4
	NR cell 1 (Pcell)
	NR Cell 1 is on NR RF channel number 1.

	Neighbour cell
	
	Config 1,2,3, 4
	NR cell2
	NR cell 2 is on NR RF channel number 2.

	A3-Offset
	dB
	Config 1,2,3, 4
	-6
	

	Hysteresis
	dB
	Config 1,2,3, 4
	0
	

	CP length
	
	Config 1,2,3, 4
	Normal
	

	TimeToTrigger
	s
	Config 1,2,3, 4
	0
	

	Filter coefficient
	
	Config 1,2,3, 4
	0
	L3 filtering is not used

	DRX
	
	Config 1,2,3, 4
	DRX.1
	As specified in clause A.3.3

	Time offset between serving and neighbour cells
	
	Config 1, 4 
	3ms
	Asynchronous cells.
The timing of Cell 2 is 3ms later than the timing of Cell 1.

	
	
	Config 2,3
	3s
	Synchronous cells.

	T1
	s
	Config 1,2,3, 4
	5
	

	T2
	s
	Config 1,2,3, 4
	1.5
	



Table 16.6.2.12.4.1-5: TimeAlignmentTimer -Configuration SA inter-frequency event triggered reporting without SSB time index detection
	Field
	Value
	Comment

	TimeAlignmentTimer
	ms500
	As specified in clause 6.3.2 in TS 38.331 [2]



16.6.2.12.4.2	Test procedure
Same as the test procedure given in clause 6.6.2.10.4.2 with following exceptions:
-	Step 6 in test procedure in clause 6.6.2.10.4.2 is replaced by following step.
6. UE shall transmit a MeasurementReport message triggered by Event A3. If the overall delays measured from the beginning of time period T2 is less than 1080 ms for Test Configuration 1 and 4 and 900 ms for Test Configuration 2 and 3then the number of successful tests is increased by one. If the UE fails to report the event within the overall delays measured requirement, then the number of failure tests is increased by one.
16.6.2.12.4.3	Message contents
Same as the message contents given in clause 6.6.2.10.4.3.
16.6.2.12.5	Test requirement
Table 16.6.2.12.4.1-3 and Table 16.6.2.12.5-1 define the primary level settings including test tolerances.
Table 16.6.2.12.5-1: Cell specific test parameters for SA inter-frequency event triggered reporting for FR1 without SSB time index detection
	Parameter
	Unit
	Test configuration
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T1
	T2

	NR RF Channel Number
	
	Config 1,2,3,4
	1
	2

	Duplex mode
	
	Config 1,4
	FDD

	
	
	Config 2,3
	TDD

	TDD configuration
	
	Config 1,4
	Not Applicable

	
	
	Config 2
	TDDConf.1.1

	
	
	Config 3
	TDDConf.2.1

	BWchannel
	MHz
	Config 1,2,4
	10: NRB,c = 52

	
	
	Config 3
	20: NRB,c = 51 

	BWP BW
	MHz
	Config 1,2
	10: NRB,c = 52

	
	
	Config 3
	20: NRB,c = 51 

	BWP configuration
	Initial DL BWP
	
	Config 1, 2, 3, 4 
	DLBWP.0.1
	NA

	
	Initial UL BWP
	
	Config 1, 2, 3, 4
	ULBWP.0.1
	NA

	
	Dedicated DL BWP
	
	
	DLBWP.1.1
	NA

	
	Dedicated UL BWP
	
	
	ULBWP.1.1
	NA

	TRS configuration
	
	Config 1
	TRS.1.1 FDD
	NA

	
	
	Config 2
	TRS.1.1 TDD
	NA

	
	
	Config 3
	TRS.1.2 TDD
	NA

	OCNG Patterns defined in A.3.2.1.1 (OP.1) 
	
	Config 1,2,3,4
	OP.1 
	OP.1

	PDSCH Reference measurement channel
	
	Config 1,4
	SR.1.1 FDD 
	NA

	
	
	Config 2
	SR.1.1 TDD
	NA

	
	
	Config 3
	SR2.1 TDD
	NA

	CORESET Reference Channel
	
	Config 1,4
	CR.1.1 FDD  
	NA

	
	
	Config 2
	CR.1.1 TDD
	NA

	
	
	Config 3
	CR2.1 TDD
	NA

	SSB parameters
	
	Config 1,4
	SSB.1 FR1
	SSB.1 FR1

	
	
	Config 2
	SSB.1 FR1
	SSB.1 FR1

	
	
	Config 3
	SSB.1 RedCap FR1
	SSB.13 RedCap FR1

	SMTC configuration defined in A.3.11
	
	Config 1,4
	SMTC.2
	SMTC.2

	
	
	Config 2, 3
	SMTC.1
	SMTC.1

	PDSCH/PDCCH subcarrier spacing
	kHz
	Config 1,2, 4
	15

	
	
	Config 3
	30

	EPRE ratio of PSS to SSS
	
	Config 1,2,3,4
	0
	0

	EPRE ratio of PBCH DMRS to SSS
	
	
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	
	
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	
	
	

	EPRE ratio of OCNG DMRS to SSS (Note 1)
	
	
	
	

	EPRE ratio of OCNG to OCNG DMRS (Note 1)
	
	
	
	

	
Note2
	dBm/15kHz
	Config 1,2,3,4
	-98
	-98

	
Note2
	dBm/SCS
	Config 1,2,4
	-98
	-98

	
	
	Config 3
	-95
	-95

	SS-RSRP Note 3
	dBm/SCS
	Config 1,2,4
	-94
	-94
	-Infinity
	-91

	
	
	Config 3
	-91
	-91
	-Infinity
	-88

	

	dB
	Config 1,2,3,4,5,6
	4
	4
	-Infinity
	7

	

	dB
	Config 1,2,3,4
	4
	4
	-Infinity
	7

	IoNote3
	dBm/9.36MHz
	Config 1,2,4
	-64.59
	-64.59
	-70.05
	-62.2

	
	dBm/18.36MHz
	Config 3
	-61.66
	-61.66
	-67.11
	-59.32

	Propagation Condition 
	
	Config 1,2,3
	AWGN
	AWGN

	Note 1:	OCNG shall be used such that both cells are fully allocated, and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	SS-RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	SS-RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.



In test config 1 and 4, UE is required to report SSB time index. The UE shall send one Event A3 triggered measurement report, with a measurement reporting delay less than 1080 ms from the beginning of time period T2. The UE shall not send event triggered measurement reports, as long as the reporting criteria are not fulfilled. The rate of correct events observed during repeated tests shall be at least 90% with the confidence level of 95%.
In test config 2 and 3, UE is not required to report SSB time index. The UE shall send one Event A3 triggered measurement report, with a measurement reporting delay less than 900 ms from the beginning of time period T2. The UE shall not send event triggered measurement reports, as long as the reporting criteria are not fulfilled. The rate of correct events observed during repeated tests shall be at least 90% with the confidence level of 95%.
NOTE:	The actual overall delays measured in the test may be up to 2xTTIDCCH higher than the measurement reporting delays above because of TTI insertion uncertainty of the measurement report in DCCH.
16.6.3	Inter-RAT measurements for RedCap
16.6.3.0	Minimum conformance requirements
TBD
16.6.3.0.1	Minimum conformance requirements for inter-RAT event triggered reporting to E-UTRAN FDD
The requirements are applicable for NR−E-UTRAN FDD RSRP, RSRQ, and RS-SINR measurements.
In the requirements, an E-UTRAN FDD cell is considered to be detectable when:
-	For 2 Rx RedCap UE:
-	RSRP related conditions in the accuracy requirements in TS 38.133 [6] clause 10.2.2 are fulfilled for a corresponding Band, together with the corresponding side conditions in Annex B.2.3 and Annex B.3.3 of TS 36.133 [23],
-	RSRQ related conditions in the accuracy requirements in TS 38.133 [6] clause 10.2.3 are fulfilled for a corresponding Band, together with the corresponding side conditions in Annex B.2.3 and Annex B.3.3 of TS 36.133 [23],
-	RS-SINR related conditions in the accuracy requirements in TS 38.133 [6] clause 10.2.5 are fulfilled for a corresponding Band, together with the corresponding side conditions in Annex B.2.3 and Annex B.3.19 of TS 36.133 [23].
-	For 1 Rx RedCap UE:
-	RSRP related conditions in the accuracy requirements in TS 38.133 [6] clause 10.2A.2 are fulfilled for a corresponding Band, together with the corresponding side conditions in Annex B.2.3 and Annex B.3.3 of TS 36.133 [23],
-	RSRQ related conditions in the accuracy requirements in TS 38.133 [6] clause 10.2A.2 are fulfilled for a corresponding Band, together with the corresponding side conditions in Annex B.2.3 and Annex B.3.3 of TS 36.133 [23],
[bookmark: _CR6_6_3_0_1_1]16.6.3.0.1.1	Requirements when no DRX is used
When the UE requires measurement gaps to identify and measure inter-RAT cells and an appropriate measurement gap pattern is scheduled, the UE shall be able to identify a new detectable FDD cell within TIdentify_RedCap, E-UTRAN FDD according to the following expression:
	,
where:
	TBasicIdentify = 480 ms,
	TInter1_RedCap is defined in TS 38.133 [6] clause 9.4A.1,
	CSSFinterRAT_RedCap = CSSFwithin_gap_RedCap,i is the scaling factor for the measured inter-RAT E-UTRA carrier i which is calculated as specified in TS 38.133 [6] clause 9.1A.5.2.
Identification of a cell shall include detection of the cell and additionally performing a single measurement with measurement period of TMeasure_RedCap, E-UTRAN FDD defined in Table 16.6.3.0.1.1-1 and Table 16.6.3.0.1.1-2 for 2 Rx RedCap UE and 1 Rx RedCap UE, respectively.
Table 16.6.3.0.1.1-1: Measurement period and measurement bandwidth for 2Rx RedCap UE
	Configuration
	Physical Layer Measurement period: TMeasure_RedCap, E-UTRAN FDD [ms] 
	Measurement bandwidth [RB]

	0
	480 x CSSFinterRAT_RedCap
	6

	1 (Note 1)
	240 x CSSFinterRAT_RedCap
	50

	NOTE 1:	This configuration is optional.



Table 16.6.3.0.1.1-2: Measurement period and measurement bandwidth for 1Rx RedCap UE
	Configuration
	Physical Layer Measurement period: TMeasure_RedCap, E-UTRAN FDD [ms] 
	Measurement bandwidth [RB]

	0
	960 x CSSFinterRAT_RedCap
	6

	1 (Note 1)
	480 x CSSFinterRAT_RedCap
	50

	NOTE 1:	This configuration is optional.



The UE shall be capable of identifying and performing NR – E-UTRAN FDD RSRP, RSRQ, and RS-SINR measurements of at least 4 identified E-UTRAN FDD cells per E-UTRA FDD carrier frequency layer during each layer 1 measurement period, for up to 7 E-UTRA FDD carrier frequency layers.
If higher layer filtering is used, an additional cell identification delay can be expected.
For 2 Rx RedCap UE:
	The NR – E-UTRAN FDD RSRP measurement accuracy for all measured cells shall be as specified in TS 38.133 [6] clause 10.2.2. The NR – E-UTRAN FDD RSRQ measurement accuracy for all measured cells shall be as specified in TS 38.133 [6] clause 10.2.3. The NR – E-UTRAN FDD RS-SINR measurement accuracy for all measured cells shall be as specified in TS 38.133 [6] clause 10.2.5.
For 1 Rx RedCap UE:
	The NR – E-UTRAN FDD RSRP measurement accuracy for all measured cells shall be as specified in TS 38.133 [6] clause 10.2A.2. The NR – E-UTRAN FDD RSRQ measurement accuracy for all measured cells shall be as specified in TS 38.133 [6] clause 10.2A.3.
16.6.3.0.1.2	Requirements when DRX is used
When DRX is in use and measurement gaps are configured, the UE shall be able to identify a new detectable E-UTRAN FDD cell within TIdentify_RedCap, E-UTRAN FDD specified in Table 16.6.3.0.1-1. 
Table 16.6.3.0.1.2-1: Requirement to identify a newly detectable E-UTRAN FDD cell
	DRX cycle length (s)
	TIdentify_RedCap, E-UTRAN FDD (s) (DRX cycles)

	
	Gap period = 40 ms, 20 ms
	Gap period = 80 ms

	≤0.16
	Non-DRX requirements in clause 9.4A.2.2 apply
	Non-DRX requirements in clause 9.4A.2.2 apply

	0.256
	5.12* CSSFinterRAT_RedCap (20*CSSFinterRAT_RedCap)
	7.68* CSSFinterRAT_RedCap (30*CSSFinterRAT_RedCap)

	0.32
	6.4* CSSFinterRAT_RedCap (20*CSSFinterRAT_RedCap)
	7.68* CSSFinterRAT_RedCap (24*CSSFinterRAT_RedCap)

	0.32< DRX-cycle ≤10.24
	Note1 (20*CSSFinterRAT_RedCap)
	Note1 (20*CSSFinterRAT_RedCap)

	NOTE 1:	The time depends on the DRX cycle length.
NOTE 2:	CSSFinterRAT_RedCap is as defined in clause 9.4A.2.2.



When DRX is in use, the UE shall be capable of performing NR – E-UTRAN FDD RSRP, RSRQ, and RS-SINR measurements of at least 4 identified E-UTRAN FDD cells per E-UTRA FDD frequency layer during each layer 1 measurement period, for up to 7 E-UTRA FDD carrier frequency layers, and the UE physical layer shall be capable of reporting NR – E-UTRAN FDD RSRP, RSRQ, and RS-SINR measurements to higher layers with the measurement period Tmeasure_RedCap, E-UTRAN FDD specified in Table 16.6.3.0.1-2 and Table 16.6.3.0.1-3.
Table 16.6.3.0.1.2-2: Requirement to measure E-UTRAN FDD cells for 2Rx RedCap UE
	DRX cycle length (s)
	Tmeasure_RedCap, E-UTRAN FDD (s) (DRX cycles) 

	≤0.08
	Non-DRX requirements in clause 9.4A.2.2 apply

	0.08< DRX-cycle ≤10.24
	Note1 (5* CSSFinterRAT_RedCap)

	NOTE 1:	The time depends on the DRX cycle length.
NOTE 2:	CSSFinterRAT_RedCap is as defined in clause 9.4A.2.2.



Table 16.6.3.0.1.2-3: Requirement to measure E-UTRAN FDD cells for 1Rx RedCap UE
	DRX cycle length (s)
	Tmeasure_RedCap, E-UTRAN FDD (s) (DRX cycles) 

	≤0.08
	Non-DRX requirements in clause 9.4A.2.2 apply

	0.08< DRX-cycle ≤10.24
	Note1 (10* CSSFinterRAT_RedCap)

	NOTE 1:	The time depends on the DRX cycle length.
NOTE 2:	CSSFinterRAT_RedCap is as defined in clause 9.4A.2.2.



If higher layer filtering is used, an additional cell identification delay can be expected.
For 2 Rx RedCap UE: 
	The NR – E-UTRAN FDD RSRP measurement accuracy for all measured cells shall be as specified in TS 38.133 [6] clause 10.2.2. The NR – E-UTRAN FDD RSRQ measurement accuracy for all measured cells shall be as specified in clause 10.2.3. The NR – E-UTRAN FDD RS-SINR measurement accuracy for all measured cells shall be as specified in TS 38.133 [6] clause 10.2.5.
For 1 Rx RedCap UE: 
	The NR – E-UTRAN FDD RSRP measurement accuracy for all measured cells shall be as specified in TS 38.133 [6] clause 10.2A.2. The NR – E-UTRAN FDD RSRQ measurement accuracy for all measured cells shall be as specified in TS 38.133 [6] clause 10.2A.3.
16.6.3.0.1.3	Measurement reporting requirements for Event-Triggered Reporting
For 2 Rx RedCap UE: The reported NR – E-UTRAN FDD RSRP, RSRQ, and RS-SINR measurements contained in event-triggered measurement reports shall meet the requirements in TS 38.133 [6] clauses 10.2.2, 10.2.3, and 10.2.5, respectively.
For 1 Rx RedCap UE: The reported NR – E-UTRAN FDD RSRP and RSRQ measurements contained in event-triggered measurement reports shall meet the requirements in TS 38.133 [6] clauses 10.2A.2 and 10.2A.3, respectively.
The UE shall not send any event-triggered measurement reports as long as no reporting criteria are fulfilled.
The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is: 2 x TTIDCCH where TTIDCCH is the duration of subframe or slot or subslot when the measurement report is transmitted on the PUSCH with subframe or slot or subslot duration. This measurement reporting delay excludes a delay which caused by no UL resources for UE to send the measurement report.
The event triggered measurement reporting delay, measured without L3 filtering shall be less than T Identify_RedCap, E-UTRAN FDD defined in clauses 16.6.3.0.1.1 and 16.6.3.0.1.2 without DRX and with DRX, respectively. When L3 filtering is used, an additional delay can be expected.
If a cell which has been detectable at least for the time period TIdentify_RedCap, E-UTRAN FDD becomes undetectable for a period ≤ 5 seconds and then the cell becomes detectable again and triggers an event as per TS 38.331 [13], the event triggered measurement reporting delay shall be less than TMeasure_RedCap, E-UTRAN FDD provided the timing to that cell has not changed more than  50 Ts while measurement gap has not been available and the L3 filter has not been used.
16.6.3.0.2	Minimum conformance requirements for inter-RAT event triggered reporting to E-UTRAN TDD
The requirements are applicable for NR−E-UTRAN TDD RSRP, RSRQ, and RS-SINR measurements.
In the requirements, an E-UTRAN TDD cell is considered to be detectable when:
-	For 2 Rx RedCap UE:
-	RSRP related conditions in the accuracy requirements in TS 38.133 [6] clause 10.2.2 are fulfilled for a corresponding Band, together with the corresponding side conditions in Annex B.2.3 and Annex B.3.3 of TS 36.133 [23],
-	RSRQ related conditions in the accuracy requirements in TS 38.133 [6] clause 10.2.3 are fulfilled for a corresponding Band, together with the corresponding side conditions in Annex B.2.3 and Annex B.3.3 of TS 36.133 [23],
	RS-SINR related conditions in the accuracy requirements in TS 38.133 [6] clause 10.2.5 are fulfilled for a corresponding Band, together with the corresponding side conditions in Annex B.2.3 and Annex B.3.19 of TS 36.133 [23].
-	For 1 Rx RedCap UE:
-	RSRP related conditions in the accuracy requirements in TS 38.133 [6] clause 10.2A.2 are fulfilled for a corresponding Band, together with the corresponding side conditions in Annex B.2.3 and Annex B.3.3 of TS 36.133 [23],
-	RSRQ related conditions in the accuracy requirements in TS 38.133 [6] clause 10.2A.3 are fulfilled for a corresponding Band, together with the corresponding side conditions in Annex B.2.3 and Annex B.3.3 of TS 36.133 [23],
16.6.3.0.2.1	Requirements when no DRX is used
When the UE requires measurement gaps to identify and measure inter-RAT cells and an appropriate measurement gap pattern is scheduled, the UE shall be able to identify a new detectable TDD cell within TIdentify_RedCap, E-UTRAN TDD according to the following expression:
-	When configuration 0 or configuration 1 in Table 16.6.3.0.2.1-1 is applied,
	 ,
-	When configuration 2 or configuration 3 in Table 16.6.3.0.2.1-1 is applied,
	,
where:
	TBasicIdentify = 480 ms,
	TInter1_RedCap is defined in TS 38.133 [6] clause 9.4A.1,
	CSSFinterRAT_RedCap = CSSFwithin_gap_RedCap,i is the scaling factor for the measured inter-RAT E-UTRA carrier i which is calculated as specified in TS 38.133 [6] clause 9.1A.5.2.
Identification of a cell shall include detection of the cell and additionally performing a single measurement with measurement period of TMeasure_RedCap, E-UTRAN TDD defined in Table 16.6.3.0.2.1-1 and Table 16.6.3.0.2.1-2 for 2 Rx RedCap UE and 1 Rx RedCap UE, respectively.
Table 16.6.3.0.2.1-1: TMeasure_RedCap, E-UTRAN TDD for different configurations for 2Rx RedCap UE
	Configuration
	Measurement bandwidth (RB)
	Number of UL/DL sub-frames per half frame (5 ms)
	DwPTS

	TMeasure_RedCap, E-UTRAN TDD (ms)

	
	
	DL
	UL
	Normal CP
	Extended CP
	

	0
	6
	2
	2
	[image: ]
	[image: ]
	480 x CSSFinterRAT_RedCap

	1 (Note 1)
	50
	2
	2
	[image: ]
	[image: ]
	240 x CSSFinterRAT_RedCap

	2
	6
	1
	3
	[image: ]
	[image: ]
	720 x CSSFinterRAT_RedCap

	3 (Note 1)
	50
	1
	3
	[image: ]
	[image: ]
	480 x CSSFinterRAT_RedCap

	NOTE 1:	This configuration is optional.



Table 16.6.3.0.2.1-2: TMeasure_RedCap, E-UTRAN TDD for different configurations for 1Rx RedCap UE
	Configuration
	Measurement bandwidth (RB)
	Number of UL/DL sub-frames per half frame (5 ms)
	DwPTS

	TMeasure_RedCap, E-UTRAN TDD (ms)

	
	
	DL
	UL
	Normal CP
	Extended CP
	

	0
	6
	2
	2
	[image: ]
	[image: ]
	960 x CSSFinterRAT_RedCap

	1 (Note 1)
	50
	2
	2
	[image: ]
	[image: ]
	480 x CSSFinterRAT_RedCap

	2
	6
	1
	3
	[image: ]
	[image: ]
	1440 x CSSFinterRAT_RedCap

	3 (Note 1)
	50
	1
	3
	[image: ]
	[image: ]
	960 x CSSFinterRAT_RedCap

	NOTE 1:	This configuration is optional.



The UE shall be capable of identifying and performing NR – E-UTRAN TDD RSRP, RSRQ, and RS-SINR measurements of at least 4 identified E-UTRAN TDD cells per E-UTRA TDD carrier frequency layer during each layer 1 measurement period, for up to 7 E-UTRA TDD carrier frequency layers.
If higher layer filtering is used, an additional cell identification delay can be expected.
For 2 Rx RedCap UE:
-	The NR – E-UTRAN TDD RSRP measurement accuracy for all measured cells shall be as specified in TS 38.133 [6] clause 10.2.2. The NR – E-UTRAN TDD RSRQ measurement accuracy for all measured cells shall be as specified in TS 38.133 [6] clause 10.2.3. The NR – E-UTRAN TDD RS-SINR measurement accuracy for all measured cells shall be as specified in TS 38.133 [6] clause 10.2.5.
For 1 Rx RedCap UE:
-	The NR – E-UTRAN TDD RSRP measurement accuracy for all measured cells shall be as specified in TS 38.133 [6] clause 10.2A.2. The NR – E-UTRAN TDD RSRQ measurement accuracy for all measured cells shall be as specified in TS 38.133 [6] clause 10.2A.3.
16.6.3.0.2.2	Requirements when DRX is used
When DRX is in use and measurement gaps are configured, the UE shall be able to identify a new detectable E-UTRAN TDD cell within TIdentify_RedCap, E-UTRAN TDD specified in Table 16.6.3.0.2.2-1. 
Table 16.6.3.0.2.2-1: Requirement to identify a newly detectable E-UTRAN TDD cell
	DRX cycle length (s)
	TIdentify_RedCap, E-UTRAN TDD (s) (DRX cycles)

	
	Gap period = 40 ms, 20 ms
	Gap period = 80 ms

	≤0.16
	Non-DRX requirements in clause 9.4A.3.2 apply
	Non-DRX requirements in clause 9.4A.3.2 apply

	0.256
	5.12* CSSFinterRAT_RedCap (20*CSSFinterRAT_RedCap)
	7.68* CSSFinterRAT_RedCap (30*CSSFinterRAT_RedCap)

	0.32
	6.4* CSSFinterRAT_RedCap (20*CSSFinterRAT_RedCap)
	7.68* CSSFinterRAT_RedCap (24*CSSFinterRAT_RedCap)

	0.32< DRX-cycle ≤10.24
	Note1 (20*CSSFinterRAT_RedCap)
	Note1 (20*CSSFinterRAT_RedCap)

	NOTE 1:	The time depends on the DRX cycle length.
NOTE 2:	 CSSFinterRAT_RedCap is as defined in clause 9.4A.3.2.



When DRX is in use, the UE shall be capable of performing NR – E-UTRAN TDD RSRP, RSRQ, and RS-SINR measurements of at least 4 identified E-UTRAN TDD cells per E-UTRA TDD frequency layer during each layer 1 measurement period, for up to 7 E-UTRA TDD carrier frequency layers, and the UE physical layer shall be capable of reporting NR – E-UTRAN TDD RSRP, RSRQ, and RS-SINR measurements to higher layers with the measurement period Tmeasure_RedCap, E-UTRAN TDD specified in Table 16.6.3.0.2.2-2 and Table 16.6.3.0.2.2-3 for 2 Rx RedCap UE and 1 Rx RedCap UE, respectively.
Table 16.6.3.0.2.2-2: Requirement to measure E-UTRAN TDD cells for 2Rx RedCap UE
	DRX cycle length (s)
	Tmeasure_RedCap, E-UTRAN TDD (s) (DRX cycles)

	≤0.08
	Non-DRX Requirements in clause 9.4A.3.2 apply

	0.128
	For configuration 2 Note3, non-DRX requirements in clause 9.4A.3.2 apply,
Otherwise: Note1 (5*CSSFinterRAT_RedCap)

	0.128<DRX-cycle≤10.24
	Note1 (5*CSSFinterRAT_RedCap)

	NOTE 1:	The time depends on the DRX cycle length.
NOTE 2:	CSSFinterRAT_RedCap is as defined in clause 9.4A.3.2.
NOTE 3:	See Table 16.6.3.0.2.1-1.



Table 16.6.3.0.2.2-3: Requirement to measure E-UTRAN TDD cells for 1Rx RedCap UE
	DRX cycle length (s)
	Tmeasure_RedCap, E-UTRAN TDD (s) (DRX cycles)

	≤0.08
	Non-DRX Requirements in clause 9.4A.3.2 apply

	0.128
	For configuration 2 Note3, non-DRX requirements in clause 9.4A.3.2 apply,
Otherwise: Note1 (5*CSSFinterRAT_RedCap)

	0.128<DRX-cycle≤10.24
	Note1 (10*CSSFinterRAT_RedCap)

	NOTE 1:	The time depends on the DRX cycle length.
NOTE 2:	CSSFinterRAT_RedCap is as defined in clause 9.4A.3.2.
NOTE 3:	See Table [9.4A.3.2-1].



If higher layer filtering is used, an additional cell identification delay can be expected.
For 2 Rx RedCap UE:
-	The NR – E-UTRAN TDD RSRP measurement accuracy for all measured cells shall be as specified in TS 38.133 [6] clause 10.2.2. The NR – E-UTRAN TDD RSRQ measurement accuracy for all measured cells shall be as specified in TS 38.133 [6] clause 10.2.3. The NR – E-UTRAN TDD RS-SINR measurement accuracy for all measured cells shall be as specified in TS 38.133 [6] clause 10.2.5.
For 1 Rx RedCap UE:
-	The NR – E-UTRAN TDD RSRP measurement accuracy for all measured cells shall be as specified in TS 38.133 [6] clause 10.2A.2. The NR – E-UTRAN TDD RSRQ measurement accuracy for all measured cells shall be as specified in TS 38.133 [6] clause 10.2A.3.
16.6.3.0.2.3	Measurement reporting requirements for Event-Triggered Reporting
For 2 Rx RedCap UE: The reported NR – E-UTRAN TDD RSRP, RSRQ, and RS-SINR measurements contained in event-triggered measurement reports shall meet the requirements in TS 38.133 [6] clauses 10.2.2, 10.2.3, and 10.2.5, respectively.
For 1 Rx RedCap UE: The reported NR – E-UTRAN TDD RSRP and RSRQ measurements contained in event-triggered measurement reports shall meet the requirements in TS 38.133 [6] clauses 10.2A.2 and 10.2A.3, respectively.
The UE shall not send any event-triggered measurement reports as long as no reporting criteria are fulfilled.
The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is: 2 x TTIDCCH where TTIDCCH is the duration of subframe or slot or subslot when the measurement report is transmitted on the PUSCH with subframe or slot or subslot duration. This measurement reporting delay excludes a delay which caused by no UL resources for UE to send the measurement report.
The event triggered measurement reporting delay, measured without L3 filtering shall be less than T Identify_RedCap, E-UTRAN TDD defined in clauses 16.6.3.0.2.1 and 16.6.3.0.2.2 without DRX and with DRX, respectively. When L3 filtering is used, an additional delay can be expected.
If a cell which has been detectable at least for the time period TIdentify_RedCap, E-UTRAN TDD becomes undetectable for a period ≤ 5 seconds and then the cell becomes detectable again and triggers an event as per TS 38.331 [13], the event triggered measurement reporting delay shall be less than TMeasure_RedCap, E-UTRAN TDD provided the timing to that cell has not changed more than  50 Ts while measurement gap has not been available and the L3 filter has not been used.

[bookmark: _Hlk157506752]16.6.3.1	NR - E-UTRA event-triggered reporting in non-DRX in FR1 for 1 Rx UE
16.6.3.1.1	Test purpose 
To verify that the UE makes correct reporting of an event. This test will partly verify the NR - E-UTRAN inter-RAT cell search requirements in 38.133 [6] clauses 9.4A.2 and 9.4A.3.
16.6.3.1.2	Test applicability
This test applies to all types of NR RedCap UE with 1 Rx from Release 17 onwards.
16.6.3.1.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.6.3.0.1 and 16.6.3.0.2.
The normative reference for this requirement is TS 38.133 [6] clause A.16.6.3.1.
16.6.3.1.4	Test description
Two cells are deployed in the test, Cell 1 is the NR PCell and Cell 2 is an inter-RAT E-UTRAN neighbour cell. The general and cell specific test parameters for PCell and neighbour cell are given in Table 16.6.3.1.4.1-3, Table 16.6.3.1.5-1 and Table 16.6.3.1.5-2, respectively. In the measurement configuration a measurement object is configured for the frequency of the PCell, and it indicates to the UE that event-triggered reporting with Event B2 is used.
16.6.3.1.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 16.6.3.1.4.1-1.
Table 16.6.3.1.4.1-1: Supported test configurations
	Configuration
	Description

	16.6.3.1-1
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode, LTE FDD

	16.6.3.1-2
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode, LTE FDD

	16.6.3.1-3
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode, LTE FDD

	16.6.3.1-4
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode, LTE TDD

	16.6.3.1-5
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode, LTE TDD

	16.6.3.1-6
	NR 30kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode, LTE TDD

	Note:	The UE is only required to be tested in one of the supported test configurations.



Configure the test requirement and the DUT according to the parameters in Table 16.6.3.1.4.1-2.
Table 16.6.3.1.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.6.3.1.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	
	



1. The test parameters for PCell and neighbour cell are given in Table 16.6.3.1.4.1-3 below.
2. Message contents are defined in clause 16.6.3.1.4.3.
3. There are two carriers and two cells specified in the test. NR Cell 1 is the cell used for connection setup with the power level set according to Annex C.1.1 and C.1.2 for this test.
Table 16.6.3.1.4.1-3: General test parameters
	Parameter
	Unit
	Value
	Comment

	NR RF Channel Number
	
	1
	1 NR carrier frequency is used in the test

	LTE RF Channel Number
	
	1
	1 LTE carrier frequency is used in the test

	Channel Bandwidth
	MHz
	As specified in Tables 16.6.3.1.5-1 and 16.6.3.1.5-12
	

	Active cell
	
	Cell 1
	Cell 1 is on RF channel number 1

	Neighbour cell
	
	Cell 2
	Cell 2 is on RF channel number 1

	Gap Pattern Id
	
	0
	As specified in TS 38.133 [6] Table 9.1.2-1. Per-UE gap pattern.

	NR measurement quantity
	
	SS-RSRP
	Measurement quantity for Cell 1

	Inter-RAT E-UTRAN measurement quantity
	
	RSRP
	Measurement quantity for Cell 2

	b2-Threshold1
	dBm
	Note 1
	SS-RSRP threshold for SS-RSRP measurement on cell1 for event B2

	b2-Threshold2EUTRA
	dBm
	-95
	E-UTRAN RSRP threshold for SS-RSRP measurement on cell1 for event B2

	Hysteresis
	dB
	0
	

	TimeToTrigger
	s
	0
	

	Filter coefficient
	
	0
	L3 filtering is not used

	DRX
	
	OFF
	OFF

	T1
	s
	5
	

	T2
	s
	3
	

	Note 1:	Values are defined in Table 16.6.3.1.5-1



16.6.3.1.4.2	Test procedure
Same as the test procedure given in 6.6.3.1.4.2 with following exceptions:
-	Step 6 in 6.6.3.1.4.2 is replaced by following step.
6. UE shall transmit a MeasurementReport message triggered by Event B2. If the measurement reporting delay from the beginning of time period T2 is less than 960ms the number of successful tests is increased by one. If the UE fails to report the event within the measurement reporting delay requirement then the number of failure tests is increased by one.
16.6.3.1.4.3	Message contents
Same as the message contents given in 6.6.3.1.4.3 with the following exception.
	Use condition SMTC.1 RedCap FR1 instead of SMTC.1.
16.6.3.1.5	Test requirement
Tables 16.6.3.1.4.1-3, 16.6.3.1.5-1 and 16.6.3.1.5-2 define the primary level settings including test tolerances.
Table 16.6.3.1.5-1: NR PCell specific test parameters for SA inter-RAT E-UTRA event triggered reporting in non-DRX with PCell in FR1
	Parameter
	Unit
	Configuration
	Cell 1

	
	
	
	T1
	T2

	RF channel number
	
	1, 2, 3, 4, 5, 6
	1

	Duplex mode
	
	1, 3
	FDD

	
	
	2, 4, 5, 6
	TDD

	TDD Configuration
	SCS=15 KHz
	
	2, 5
	TDDConf.1.1

	
	SCS=30 KHz
	
	3, 6
	TDDConf.2.1

	BWchannel
	MHz
	1, 4
	10: NRB,c = 52 (FDD)

	
	
	2, 5
	10: NRB,c = 52(TDD)

	
	
	3, 6
	20: NRB,c = 51 (TDD)

	PDSCH reference measurement channel
	
	1, 4
	SR.1.1 FDD

	
	
	2, 5
	SR.1.1 TDD

	
	
	3, 6
	SR.2.1 TDD

	RMSI CORSET reference channel
	
	1, 4
	CR.1.1 FDD

	
	
	2, 5
	CR.1.1 TDD

	
	
	3, 6
	CR.2.1 TDD

	Dedicated CORSET reference channel
	
	1, 4
	CCR.1.1 FDD

	
	
	2, 5
	CCR.1.1 TDD

	
	
	3, 6
	CCR.2.1 TDD

	BWP configurations
	Initial DL BWP
	
	1, 2, 3, 4, 5, 6
	DLBWP.0.1

	
	Dedicated DL BWP
	
	1, 2, 3, 4, 5, 6
	DLBWP.1.1

	
	Initial UL BWP
	
	1, 2, 3, 4, 5, 6
	ULBWP.0.1

	
	Dedicated UL BWP
	
	1, 2, 3, 4, 5, 6
	ULBWP.1.1

	OCNG patternNote1
	
	1, 2, 3, 4, 5, 6
	OP.1

	SMTC configuration
	
	1, 2, 3, 4, 5, 6
	SMTC.1 RedCap FR1

	SSB configuration
	
	1, 2, 4, 5
	SSB.1 FR1

	
	
	3, 6
	SSB.1 RedCap FR1

	CSI-RS for tracking
	
	1, 4
	TRS.1.1 FDD

	
	
	2, 5
	TRS.1.1 TDD

	
	
	3, 6
	TRS.1.2 TDD

	b2-Threshold1
	dBm
	1, 2, 4, 5
	-96

	
	
	3, 6
	-93

	EPRE ratio of PSS to SSS
	dB
	1, 2, 3, 4, 5, 6
	0

	EPRE ratio of PBCH_DMRS to SSS
	
	
	

	EPRE ratio of PBCH to PBCH_DMRS
	
	
	

	EPRE ratio of PDCCH_DMRS to SSS
	
	
	

	EPRE ratio of PDCCH to PDCCH_DMRS
	
	
	

	EPRE ratio of PDSCH_DMRS to SSS
	
	
	

	EPRE ratio of PDSCH to PDSCH_DMRS
	
	
	

	EPRE ratio of OCNG DMRS to SSS
	
	
	

	EPRE ratio of OCNG to OCNG DMRS
	
	
	

	NocNote2
	dBm/15 KHz
	1, 2, 3, 4, 5, 6
	-104

	NocNote2
	dBm/SCS
	1, 2, 4, 5
	-104

	
	
	3, 6
	-101

	Ês/Noc
	dB
	1, 2, 3, 4, 5, 6
	18.65
	-2.65

	Ês/IotNote3
	dB
	1, 2, 3, 4, 5, 6
	18.65
	-2.65

	SS-RSRPNote3
	dBm/SCS
	1, 2, 4, 5
	-85.35
	-106.65

	
	
	3, 6
	-82.35
	-103.65

	SSB_RPNote3
	dBm/SCS
	1, 2, 4, 5
	-85.35
	-106.65

	
	
	3, 6
	-82.35
	-103.65

	IoNote3
	dBm/9.36 MHz
	1, 2, 4, 5
	-57.34
	-74.16

	
	dBm/38.16 MHz
	3, 6
	-54.41
	-71.24

	Propagation condition
	
	1, 2, 3, 4, 5, 6
	TDL-C 300ns 100Hz

	Antenna Configuration and Correlation Matrix
	
	1, 2, 3, 4, 5, 6
	1x1 Low

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	Ês/Iot, SS-RSRP, SSB_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



Table 16.6.3.1.5-2: E-UTRAN neighbour cell specific test parameters for SA inter-RAT E-UTRAN event triggered reporting in non-DRX with PCell in FR1
	Parameter
	Unit
	Configuration
	Cell 2

	
	
	
	T1
	T2

	RF channel number
	
	1, 2, 3, 4, 5, 6
	1

	Duplex mode
	
	1, 2, 3
	FDD

	
	
	4, 5, 6
	TDD

	TDD special subframe configurationNote1
	
	4, 5, 6
	6

	TDD uplink-downlink configurationNote1
	
	4, 5, 6
	1

	BWchannel
	MHz
	1, 2, 3, 4, 5, 6
	5 MHz: NRB,c = 25
10 MHz: NRB,c = 50
20 MHz: NRB,c = 100

	PDSCH parameters:
DL Reference Measurement ChannelNote2
	
	1, 2, 3
	5 MHz: R.7 FDD
10 MHz: R.3 FDD
20 MHz: R.6 FDD

	
	
	4, 5, 6
	5 MHz: R.4 TDD
10 MHz: R.0 TDD
20 MHz: R.3 TDD

	PCFICH/PDCCH/PHICH parameters:
DL Reference Measurement ChannelNote2
	
	1, 2, 3
	5 MHz: R.11 FDD
10 MHz: R.6 FDD
20 MHz: R.10 FDD

	
	
	4, 5, 6
	5 MHz: R.11 TDD
10 MHz: R.6 TDD
20 MHz: R.10 TDD

	OCNG PatternsNote2
	
	1, 2, 3
	5 MHz: OP.20 FDD
10 MHz: OP.10 FDD
20 MHz: OP.17 FDD

	
	
	4, 5, 6
	5 MHz: OP.9 TDD
10 MHz: OP.1 TDD
20 MHz: OP.7 TDD

	PBCH_RA
	dB
	1, 2, 3, 4, 5, 6
	0

	PBCH_RB
	
	
	

	PSS_RA
	
	
	

	SSS_RA
	
	
	

	PCFICH_RB
	
	
	

	PHICH_RA
	
	
	

	PHICH_RB
	
	
	

	PDCCH_RA
	
	
	

	PDCCH_RB
	
	
	

	PDSCH_RA
	
	
	

	PDSCH_RB
	
	
	

	OCNG_RANote3
	
	
	

	OCNG_RBNote3
	
	
	

	NocNote4
	dBm/15kHz
	1, 2, 3, 4, 5, 6
	-104

	Ês/Noc
	dB
	1, 2, 3, 4, 5, 6
	-Infinity
	19.65

	Ês/IotNote5
	dB
	1, 2, 3, 4, 5, 6
	-Infinity
	19.65

	RSRPNote5
	dBm/15kHz
	1, 2, 3, 4, 5, 6
	-Infinity
	-84.35

	SCH_RPNote5
	dBm/15kHz
	1, 2, 3, 4, 5, 6
	-Infinity
	-84.35

	IoNote5
	dBm/9MHz
	1, 2, 3, 4, 5, 6
	-76.22+10log (NRB,c /50)
	-56.51+10log (NRB,c /50)

	Propagation Condition
	
	1, 2, 3, 4, 5, 6
	ETU70

	Antenna Configuration and Correlation Matrix
	
	1, 2, 3, 4, 5, 6
	1x1 Low

	Note 1:	Special subframe and uplink-downlink configurations are specified in table 4.2-1 in TS 36.211 [23].
Note 2:	DL RMCs and OCNG patterns are specified in clauses A 3.1 and A 3.2 of TS 36.133 [23] respectively.
Note 3:	OCNG shall be used such that all cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 4:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for Noc to be fulfilled.
Note 5:	Ês/Iot, RSRP, SCH_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



The UE shall send one Event B2 triggered measurement report for Cell 2 to the PCell, with a measurement reporting delay less than 0.96s from the start of period T2. The measurement reporting delay is defined as the time from the beginning of time period T2 to the moment when the UE sends the measurement report on PUSCH.
The UE shall not send event-triggered measurement reports as long as the reporting criteria is not fulfilled.
For the test to pass, the total number of successful tests shall be more than 90% of the cases with a confidence level of 95%.
16.6.3.1	NR - E-UTRA event-triggered reporting in non-DRX in FR1 for 1 Rx UE
16.6.3.2	NR - E-UTRA event-triggered reporting in non-DRX in FR1 for 2 Rx UE
16.6.3.2.1	Test purpose 
To verify that the UE makes correct reporting of an event. This test will partly verify the NR - E-UTRAN inter-RAT cell search requirements in 38.133 [6] clauses 9.4A.2 and 9.4A.3.
16.6.3.2.2	Test applicability
This test applies to all types of NR RedCap UE with 2 Rx from Release 17 onwards.
16.6.3.2.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.6.3.0.1 and 16.6.3.0.2.
The normative reference for this requirement is TS 38.133 [6] clause A.16.6.3.2.
16.6.3.2.4	Test description
Two cells are deployed in the test, Cell 1 is the NR PCell and Cell 2 is an inter-RAT E-UTRAN neighbour cell. The general and cell specific test parameters for PCell and neighbour cell are given in Table 16.6.3.2.4.1-3, Table 16.6.3.2.5-1 and Table 16.6.3.2.5-2, respectively. In the measurement configuration a measurement object is configured for the frequency of the PCell, and it indicates to the UE that event-triggered reporting with Event B2 is used.
16.6.3.2.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 16.6.3.2.4.1-1.
Table 16.6.3.2.4.1-1: Supported test configurations
	Configuration
	Description

	16.6.3.2-1
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode, LTE FDD

	16.6.3.2-2
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode, LTE FDD

	16.6.3.2-3
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode, LTE FDD

	16.6.3.2-4
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode, LTE TDD

	16.6.3.2-5
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode, LTE TDD

	16.6.3.2-6
	NR 30kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode, LTE TDD

	Note:	The UE is only required to be tested in one of the supported test configurations.



Configure the test requirement and the DUT according to the parameters in Table 16.6.3.2.4.1-2.
Table 16.6.3.2.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.6.3.2.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2

	Connection Diagram
	TE Part
	A.3.1.6.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.2
	

	Exceptions to connection diagram
	
	



1. The test parameters for PCell and neighbour cell are given in Table 16.6.3.2.4.1-3 below.
2. Message contents are defined in clause 16.6.3.2.4.3.
3. There are two carriers and two cells specified in the test. NR Cell 1 is the cell used for connection setup with the power level set according to Annex C.1.1 and C.1.2 for this test.
Table 16.6.3.2.4.1-3: General test parameters
	Parameter
	Unit
	Value
	Comment

	NR RF Channel Number
	
	1
	1 NR carrier frequency is used in the test

	LTE RF Channel Number
	
	1
	1 LTE carrier frequency is used in the test

	Channel Bandwidth
	MHz
	As specified in Tables 16.6.3.2.5-1 and 16.6.3.2.5-2.
	

	Active cell
	
	Cell 1
	Cell 1 is on RF channel number 1

	Neighbour cell
	
	Cell 2
	Cell 2 is on RF channel number 1

	Gap Pattern Id
	
	0
	As specified in TS 38.133 [6] Table 9.1.2-1. Per-UE gap pattern.

	NR measurement quantity
	
	SS-RSRP
	Measurement quantity for Cell 1

	Inter-RAT E-UTRAN measurement quantity
	
	RSRP
	Measurement quantity for Cell 2

	b2-Threshold1
	dBm
	Note 1
	SS-RSRP threshold for SS-RSRP measurement on cell1 for event B2

	b2-Threshold2EUTRA
	dBm
	-95
	E-UTRAN RSRP threshold for SS-RSRP measurement on cell1 for event B2

	Hysteresis
	dB
	0
	

	TimeToTrigger
	s
	0
	

	Filter coefficient
	
	0
	L3 filtering is not used

	DRX
	
	OFF
	OFF

	T1
	s
	5
	

	T2
	s
	3
	

	Note 1:	Values are defined in Table 16.6.3.2.5-1



16.6.3.2.4.2	Test procedure
Same as the test procedure given in 6.6.3.1.4.2 with following exceptions:
-	Step 6 in 6.6.3.1.4.2 is replaced by following step.
6. UE shall transmit a MeasurementReport message triggered by Event B2. If the measurement reporting delay from the beginning of time period T2 is less than 480 ms the number of successful tests is increased by one. If the UE fails to report the event within the measurement reporting delay requirement then the number of failure tests is increased by one.
16.6.3.2.4.3	Message contents
Same as the message contents given in 6.6.3.1.4.3 with the following exception.
	Use condition SMTC.1 RedCap FR1 instead of SMTC.1.
16.6.3.2.5	Test requirement
Tables 16.6.3.2.4.1-3, 16.6.3.2.5-1 and 16.6.3.2.5-2 define the primary level settings including test tolerances.
Table 16.6.3.2.5-1: NR PCell specific test parameters for SA inter-RAT E-UTRA event triggered reporting in non-DRX with PCell in FR1
	Parameter
	Unit
	Configuration
	Cell 1

	
	
	
	T1
	T2

	RF channel number
	
	1, 2, 3, 4, 5, 6
	1

	Duplex mode
	
	1, 3
	FDD

	
	
	2, 4, 5, 6
	TDD

	TDD Configuration
	SCS=15 KHz
	
	2, 5
	TDDConf.1.1

	
	SCS=30 KHz
	
	3, 6
	TDDConf.2.1

	BWchannel
	MHz
	1, 4
	10: NRB,c = 52 (FDD)

	
	
	2, 5
	10: NRB,c = 52(TDD)

	
	
	3, 6
	20: NRB,c = 51 (TDD)

	PDSCH reference measurement channel
	
	1, 4
	SR.1.1 FDD

	
	
	2, 5
	SR.1.1 TDD

	
	
	3, 6
	SR.2.1 TDD

	RMSI CORSET reference channel
	
	1, 4
	CR.1.1 FDD

	
	
	2, 5
	CR.1.1 TDD

	
	
	3, 6
	CR.2.1 TDD

	Dedicated CORSET reference channel
	
	1, 4
	CCR.1.1 FDD

	
	
	2, 5
	CCR.1.1 TDD

	
	
	3, 6
	CCR.2.1 TDD

	BWP configurations
	Initial DL BWP
	
	1, 2, 3, 4, 5, 6
	DLBWP.0.1

	
	Dedicated DL BWP
	
	1, 2, 3, 4, 5, 6
	DLBWP.1.1

	
	Initial UL BWP
	
	1, 2, 3, 4, 5, 6
	ULBWP.0.1

	
	Dedicated UL BWP
	
	1, 2, 3, 4, 5, 6
	ULBWP.1.1

	OCNG patternNote1
	
	1, 2, 3, 4, 5, 6
	OP.1

	SMTC configuration
	
	1, 2, 3, 4, 5, 6
	SMTC.1 RedCap FR1

	SSB configuration
	
	1, 2, 4, 5
	SSB.1 FR1

	
	
	3, 6
	SSB.1 RedCap FR1

	CSI-RS for tracking
	
	1, 4
	TRS.1.1 FDD

	
	
	2, 5
	TRS.1.1 TDD

	
	
	3, 6
	TRS.1.2 TDD

	b2-Threshold1
	dBm
	1, 2, 4, 5
	-96

	
	
	3, 6
	-93

	EPRE ratio of PSS to SSS
	dB
	1, 2, 3, 4, 5, 6
	0

	EPRE ratio of PBCH_DMRS to SSS
	
	
	

	EPRE ratio of PBCH to PBCH_DMRS
	
	
	

	EPRE ratio of PDCCH_DMRS to SSS
	
	
	

	EPRE ratio of PDCCH to PDCCH_DMRS
	
	
	

	EPRE ratio of PDSCH_DMRS to SSS
	
	
	

	EPRE ratio of PDSCH to PDSCH_DMRS
	
	
	

	EPRE ratio of OCNG DMRS to SSS
	
	
	

	EPRE ratio of OCNG to OCNG DMRS
	
	
	

	NocNote2
	dBm/15 KHz
	1, 2, 3, 4, 5, 6
	-104

	NocNote2
	dBm/SCS
	1, 2, 4, 5
	-104

	
	
	3, 6
	-101

	Ês/Noc
	dB
	1, 2, 3, 4, 5, 6
	17.7
	0

	Ês/IotNote3
	dB
	1, 2, 3, 4, 5, 6
	17.7
	0

	SS-RSRPNote3
	dBm/SCS
	1, 2, 4, 5
	-86.3
	-104

	
	
	3, 6
	-83.3
	-101

	SSB_RPNote3
	dBm/SCS
	1, 2, 4, 5
	-86.3
	-104

	
	
	3, 6
	-83.3
	-101

	IoNote3
	dBm/9.36 MHz
	1, 2, 4, 5
	-58.28
	-73.81

	
	dBm/38.16 MHz
	3, 6
	-55.35
	-70.88

	Propagation condition
	
	1, 2, 3, 4, 5, 6
	TDL-C 300ns 100Hz

	Antenna Configuration and Correlation Matrix
	
	1, 2, 3, 4, 5, 6
	1x2 Low

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	Ês/Iot, SS-RSRP, SSB_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



Table 16.6.3.2.5-2: E-UTRAN neighbour cell specific test parameters for SA inter-RAT E-UTRAN event triggered reporting in non-DRX with PCell in FR1 
	Parameter
	Unit
	Configuration
	Cell 2

	
	
	
	T1
	T2

	RF channel number
	
	1, 2, 3, 4, 5, 6
	1

	Duplex mode
	
	1, 2, 3
	FDD

	
	
	4, 5, 6
	TDD

	TDD special subframe configurationNote1
	
	4, 5, 6
	6

	TDD uplink-downlink configurationNote1
	
	4, 5, 6
	1

	BWchannel
	MHz
	1, 2, 3, 4, 5, 6
	5 MHz: NRB,c = 25
10 MHz: NRB,c = 50
20 MHz: NRB,c = 100

	PDSCH parameters:
DL Reference Measurement ChannelNote2
	
	1, 2, 3
	5 MHz: R.7 FDD
10 MHz: R.3 FDD
20 MHz: R.6 FDD

	
	
	4, 5, 6
	5 MHz: R.4 TDD
10 MHz: R.0 TDD
20 MHz: R.3 TDD

	PCFICH/PDCCH/PHICH parameters:
DL Reference Measurement ChannelNote2
	
	1, 2, 3
	5 MHz: R.11 FDD
10 MHz: R.6 FDD
20 MHz: R.10 FDD

	
	
	4, 5, 6
	5 MHz: R.11 TDD
10 MHz: R.6 TDD
20 MHz: R.10 TDD

	OCNG PatternsNote2
	
	1, 2, 3
	5 MHz: OP.20 FDD
10 MHz: OP.10 FDD
20 MHz: OP.17 FDD

	
	
	4, 5, 6
	5 MHz: OP.9 TDD
10 MHz: OP.1 TDD
20 MHz: OP.7 TDD

	PBCH_RA
	dB
	1, 2, 3, 4, 5, 6
	0

	PBCH_RB
	
	
	

	PSS_RA
	
	
	

	SSS_RA
	
	
	

	PCFICH_RB
	
	
	

	PHICH_RA
	
	
	

	PHICH_RB
	
	
	

	PDCCH_RA
	
	
	

	PDCCH_RB
	
	
	

	PDSCH_RA
	
	
	

	PDSCH_RB
	
	
	

	OCNG_RANote3
	
	
	

	OCNG_RBNote3
	
	
	

	NocNote4
	dBm/15kHz
	1, 2, 3, 4, 5, 6
	-104

	Ês/Noc
	dB
	1, 2, 3, 4, 5, 6
	-Infinity
	18.7

	Ês/IotNote5
	dB
	1, 2, 3, 4, 5, 6
	-Infinity
	18.7

	RSRPNote5
	dBm/15kHz
	1, 2, 3, 4, 5, 6
	-Infinity
	-85.3

	SCH_RPNote5
	dBm/15kHz
	1, 2, 3, 4, 5, 6
	-Infinity
	-85.3

	IoNote5
	dBm/9MHz
	1, 2, 3, 4, 5, 6
	-76.22+10log (NRB,c /50)
	-57.45+10log (NRB,c /50)

	Propagation Condition
	
	1, 2, 3, 4, 5, 6
	ETU70

	Antenna Configuration and Correlation Matrix
	
	1, 2, 3, 4, 5, 6
	1x2 Low

	Note 1:	Special subframe and uplink-downlink configurations are specified in table 4.2-1 in TS 36.211 [23].
Note 2:	DL RMCs and OCNG patterns are specified in clauses A 3.1 and A 3.2 of TS 36.133 [15] respectively.
Note 3:	OCNG shall be used such that all cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 4:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for Noc to be fulfilled.
Note 5:	Ês/Iot, RSRP, SCH_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



The UE The UE shall send one Event B2 triggered measurement report for Cell 2 to the PCell, with a measurement reporting delay less than 0.48s from the start of period T2. The measurement reporting delay is defined as the time from the beginning of time period T2 to the moment when the UE sends the measurement report on PUSCH.
The UE shall not send event-triggered measurement reports as long as the reporting criteria is not fulfilled.
For the test to pass, the total number of successful tests shall be more than 90% of the cases with a confidence level of 95%.
16.6.3.3	NR - E-UTRA event-triggered reporting in DRX in FR1 for 1 Rx UE
16.6.3.3.1	Test purpose 
To verify that the UE makes correct reporting of an event. This test will partly verify the NR - E-UTRAN inter-RAT cell search requirements in 38.133 [6] clauses 9.4A.2 and 9.4A.3.
16.6.3.3.2	Test applicability
This test applies to all types of NR RedCap UE with 2 Rx from Release 17 onwards.
16.6.3.3.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.6.3.0.1 and 16.6.3.0.2.
The normative reference for this requirement is TS 38.133 [6] clause A.16.6.3.3.
16.6.3.3.4	Test description
Two cells are deployed in the test, Cell 1 is the NR PCell and Cell 2 is an inter-RAT E-UTRAN neighbour cell. The general and cell specific test parameters for PCell and neighbour cell are given in Table 16.6.3.3.4.1-3, Table 16.6.3.3.5-1 and Table 16.6.3.3.5-2, respectively. In the measurement configuration a measurement object is configured for the frequency of the PCell, and it indicates to the UE that event-triggered reporting with Event B2 is used.
16.6.3.3.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 16.6.3.3.4.1-1.
Table 16.6.3.3.4.1-1: Supported test configurations
	Configuration
	Description

	16.6.3.3-1
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode, LTE FDD

	16.6.3.3-2
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode, LTE FDD

	16.6.3.3-3
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode, LTE FDD

	16.6.3.3-4
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode, LTE TDD

	16.6.3.3-5
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode, LTE TDD

	16.6.3.3-6
	NR 30kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode, LTE TDD

	Note:	The UE is only required to be tested in one of the supported test configurations.



Configure the test requirement and the DUT according to the parameters in Table 16.6.3.3.4.1-2.
Table 16.6.3.3.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.6.3.3.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	
	



1. The test parameters for PCell and neighbour cell are given in Table 16.6.3.3.4.1-3 below.
2. Message contents are defined in clause 16.6.3.3.4.3.
3. There are two carriers and two cells specified in the test. NR Cell 1 is the cell used for connection setup with the power level set according to Annex C.1.1 and C.1.2 for this test.
Table 16.6.3.3.4.1-3: General test parameters
	Parameter
	Unit
	Value
	Comment

	
	
	Test 1
	Test 2
	

	NR RF Channel Number
	
	1
	1 NR carrier frequency is used in the test

	LTE RF Channel Number
	
	2
	1 LTE carrier frequency is used in the test

	Channel Bandwidth
	MHz
	As specified in Tables 16.6.3.3.5-1 and 16.6.3.3.5-2.
	

	Active cell
	
	Cell 1
	Cell 1 is on RF channel number 1

	Neighbour cell
	
	Cell 2
	Cell 2 is on RF channel number 2

	Gap Pattern Id
	
	0
	As specified in TS 38.133 [6] Table 9.1.2-1. Per-UE gap pattern.

	NR measurement quantity
	
	SS-RSRP
	Measurement quantity for Cell 1

	Inter-RAT E-UTRAN measurement quantity
	
	RSRP
	Measurement quantity for Cell 2

	b2-Threshold1
	dBm
	Note 1
	SS-RSRP threshold for SS-RSRP measurement on cell1 for event B2

	b2-Threshold2EUTRA
	dBm
	-95
	E-UTRAN RSRP threshold for SS-RSRP measurement on cell1 for event B2

	Hysteresis
	dB
	0
	

	TimeToTrigger
	s
	0
	

	Filter coefficient
	
	0
	L3 filtering is not used

	DRX
	
	DRX.1
	DRX.7
	DRX cycle configurations DRX.1 and DRX. 7 are defined in Table A.3.3.1-1 and Table A.3.3.7-1 respectively.

	T1
	s
	5
	

	T2
	s
	3
	10
	

	Note 1:	Values are defined in Table 16.6.3.3.5-1



16.6.3.3.4.2	Test procedure
Same as the test procedure given in 6.6.3.2.4.2 with following exceptions:
-	Step 6 in 6.6.3.2.4.2 is replaced by following step.
6. UE shall transmit a MeasurementReport message triggered by Event B2. If the overall delays measured from the beginning of time period T2 is less than 960 ms for Test 1 or less than 6400 ms for Test 2 then the number of successful tests is increased by one. If the UE fails to report the event within the overall delays measured requirement then the number of failure tests is increased by one.
16.6.3.3.4.3	Message contents
Same as the message contents given in 6.6.3.2.4.3 with the following exception.
	Use condition SMTC.1 RedCap FR1 instead of SMTC.1.
16.6.3.3.5	Test requirement
Tables 16.6.3.3.4.1-3, 16.6.3.3.5-1 and 16.6.3.3.5-2 define the primary level settings including test tolerances.
Table 16.6.3.3.5-1: NR PCell specific test parameters for SA inter-RAT E-UTRA event triggered reporting in DRX with PCell in FR1
	Parameter
	Unit
	Configuration
	Cell 1

	
	
	
	T1
	T2

	RF channel number
	
	1, 2, 3, 4, 5, 6
	1

	Duplex mode
	
	1, 3
	FDD

	
	
	2, 4, 5, 6
	TDD

	TDD Configuration
	SCS=15 KHz
	
	2, 5
	TDDConf.1.1

	
	SCS=30 KHz
	
	3, 6
	TDDConf.2.1

	BWchannel
	MHz
	1, 4
	10: NRB,c = 52 (FDD)

	
	
	2, 5
	10: NRB,c = 52(TDD)

	
	
	3, 6
	20: NRB,c = 51 (TDD)

	PDSCH reference measurement channel
	
	1, 4
	SR.1.1 FDD

	
	
	2, 5
	SR.1.1 TDD

	
	
	3, 6
	SR.2.1 TDD

	RMSI CORSET reference channel
	
	1, 4
	CR.1.1 FDD

	
	
	2, 5
	CR.1.1 TDD

	
	
	3, 6
	CR.2.1 TDD

	Dedicated CORSET reference channel
	
	1, 4
	CCR.1.1 FDD

	
	
	2, 5
	CCR.1.1 TDD

	
	
	3, 6
	CCR.2.1 TDD

	BWP configurations
	Initial DL BWP
	
	1, 2, 3, 4, 5, 6
	DLBWP.0.1

	
	Dedicated DL BWP
	
	1, 2, 3, 4, 5, 6
	DLBWP.1.1

	
	Initial UL BWP
	
	1, 2, 3, 4, 5, 6
	ULBWP.0.1

	
	Dedicated UL BWP
	
	1, 2, 3, 4, 5, 6
	ULBWP.1.1

	OCNG patternNote1
	
	1, 2, 3, 4, 5, 6
	OP.1

	SMTC configuration
	
	1, 2, 3, 4, 5, 6
	SMTC.1 RedCap FR1

	SSB configuration
	
	1, 2, 4, 5
	SSB.1 FR1

	
	
	3, 6
	SSB.1 RedCap FR1

	CSI-RS for tracking
	
	1, 4
	TRS.1.1 FDD

	
	
	2, 5
	TRS.1.1 TDD

	
	
	3, 6
	TRS.1.2 TDD

	b2-Threshold1
	dBm
	1, 2, 4, 5
	-96

	
	
	3, 6
	-93

	EPRE ratio of PSS to SSS
	dB
	1, 2, 3, 4, 5, 6
	0

	EPRE ratio of PBCH_DMRS to SSS
	
	
	

	EPRE ratio of PBCH to PBCH_DMRS
	
	
	

	EPRE ratio of PDCCH_DMRS to SSS
	
	
	

	EPRE ratio of PDCCH to PDCCH_DMRS
	
	
	

	EPRE ratio of PDSCH_DMRS to SSS
	
	
	

	EPRE ratio of PDSCH to PDSCH_DMRS
	
	
	

	EPRE ratio of OCNG DMRS to SSS
	
	
	

	EPRE ratio of OCNG to OCNG DMRS
	
	
	

	NocNote2
	dBm/15 KHz
	1, 2, 3, 4, 5, 6
	-104

	NocNote2
	dBm/SCS
	1, 2, 4, 5
	-104

	
	
	3, 6
	-101

	Ês/Noc
	dB
	1, 2, 3, 4, 5, 6
	18.65
	-2.65

	Ês/IotNote3
	dB
	1, 2, 3, 4, 5, 6
	18.65
	-2.65

	SS-RSRPNote3
	dBm/SCS
	1, 2, 4, 5
	-85.35
	-106.65

	
	
	3, 6
	-82.35
	-103.65

	SSB_RPNote3
	dBm/SCS
	1, 2, 4, 5
	-85.35
	-106.65

	
	
	3, 6
	-82.35
	-103.65

	IoNote3
	dBm/9.36 MHz
	1, 2, 4, 5
	-57.34
	-74.16

	
	dBm/38.16 MHz
	3, 6
	-54.41
	-71.24

	Propagation condition
	
	1, 2, 3, 4, 5, 6
	TDL-C 300ns 100Hz

	Antenna Configuration and Correlation Matrix
	
	1, 2, 3, 4, 5, 6
	1x1 Low

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	Ês/Iot, SS-RSRP, SSB_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



Table 16.6.3.3.5-2: E-UTRAN neighbour cell specific test parameters for SA inter-RAT E-UTRAN event triggered reporting in DRX with PCell in FR1 
	Parameter
	Unit
	Configuration
	Cell 2

	
	
	
	T1
	T2

	RF channel number
	
	1, 2, 3, 4, 5, 6
	2

	Duplex mode
	
	1, 2, 3
	FDD

	
	
	4, 5, 6
	TDD

	TDD special subframe configurationNote1
	
	4, 5, 6
	6

	TDD uplink-downlink configurationNote1
	
	4, 5, 6
	1

	BWchannel
	MHz
	1, 2, 3, 4, 5, 6
	5 MHz: NRB,c = 25
10 MHz: NRB,c = 50
20 MHz: NRB,c = 100

	PDSCH parameters:
DL Reference Measurement ChannelNote2
	
	1, 2, 3
	5 MHz: R.7 FDD
10 MHz: R.3 FDD
20 MHz: R.6 FDD

	
	
	4, 5, 6
	5 MHz: R.4 TDD
10 MHz: R.0 TDD
20 MHz: R.3 TDD

	PCFICH/PDCCH/PHICH parameters:
DL Reference Measurement ChannelNote2
	
	1, 2, 3
	5 MHz: R.11 FDD
10 MHz: R.6 FDD
20 MHz: R.10 FDD

	
	
	4, 5, 6
	5 MHz: R.11 TDD
10 MHz: R.6 TDD
20 MHz: R.10 TDD

	OCNG PatternsNote2
	
	1, 2, 3
	5 MHz: OP.20 FDD
10 MHz: OP.10 FDD
20 MHz: OP.17 FDD

	
	
	4, 5, 6
	5 MHz: OP.9 TDD
10 MHz: OP.1 TDD
20 MHz: OP.7 TDD

	PBCH_RA
	dB
	1, 2, 3, 4, 5, 6
	0

	PBCH_RB
	
	
	

	PSS_RA
	
	
	

	SSS_RA
	
	
	

	PCFICH_RB
	
	
	

	PHICH_RA
	
	
	

	PHICH_RB
	
	
	

	PDCCH_RA
	
	
	

	PDCCH_RB
	
	
	

	PDSCH_RA
	
	
	

	PDSCH_RB
	
	
	

	OCNG_RANote3
	
	
	

	OCNG_RBNote3
	
	
	

	NocNote4
	dBm/15kHz
	1, 2, 3, 4, 5, 6
	-104

	Ês/Noc
	dB
	1, 2, 3, 4, 5, 6
	-Infinity
	19.65

	Ês/IotNote5
	dB
	1, 2, 3, 4, 5, 6
	-Infinity
	19.65

	RSRPNote5
	dBm/15kHz
	1, 2, 3, 4, 5, 6
	-Infinity
	-84.35

	SCH_RPNote5
	dBm/15kHz
	1, 2, 3, 4, 5, 6
	-Infinity
	-84.35

	IoNote5
	dBm/9MHz
	1, 2, 3, 4, 5, 6
	-76.22+10log (NRB,c /50)
	-56.51+10log (NRB,c /50)

	Propagation Condition
	
	1, 2, 3, 4, 5, 6
	ETU70

	Antenna Configuration and Correlation Matrix
	
	1, 2, 3, 4, 5, 6
	1x1 Low

	Note 1:	Special subframe and uplink-downlink configurations are specified in table 4.2-1 in TS 36.211 [23].
Note 2:	DL RMCs and OCNG patterns are specified in clauses A 3.1 and A 3.2 of TS 36.133 [15] respectively.
Note 3:	OCNG shall be used such that all cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 4:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for Noc to be fulfilled.
Note 5:	Ês/Iot, RSRP, SCH_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



In test 1, the UE shall send one Event B2 triggered measurement report for Cell 2 to the PCell, with a measurement reporting delay less than 0.96s from the start of period T2. The measurement reporting delay is defined as the time from the beginning of time period T2 to the moment when the UE sends the measurement report on PUSCH.
In test 2, the UE shall send one Event B2 triggered measurement report for Cell 2 to the PCell, with a measurement reporting delay less than 6.4s from the start of period T2. The measurement reporting delay is defined as the time from the beginning of time period T2 to the moment when the UE sends the measurement report on PUSCH.
The UE shall not send event-triggered measurement reports as long as the reporting criteria is not fulfilled.
For the test to pass, the total number of successful tests shall be more than 90% of the cases with a confidence level of 95%.
16.6.3.4	NR - E-UTRA event-triggered reporting in DRX in FR1 for 2 Rx UE
16.6.3.4.1	Test purpose 
To verify that the UE makes correct reporting of an event. This test will partly verify the NR - E-UTRAN inter-RAT cell search requirements in 38.133 [6] clauses 9.4A.2 and 9.4A.3.
16.6.3.4.2	Test applicability
This test applies to all types of NR RedCap UE with 2 Rx from Release 17 onwards.
16.6.3.4.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.6.3.0.1 and 16.6.3.0.2.
The normative reference for this requirement is TS 38.133 [6] clause A.16.6.3.4.
16.6.3.4.4	Test description
Two cells are deployed in the test, Cell 1 is the NR PCell and Cell 2 is an inter-RAT E-UTRAN neighbour cell. The general and cell specific test parameters for PCell and neighbour cell are given in Table 16.6.3.4.4.1-3, Table 16.6.3.4.5-1 and Table 16.6.3.4.5-2, respectively. In the measurement configuration a measurement object is configured for the frequency of the PCell, and it indicates to the UE that event-triggered reporting with Event B2 is used.
16.6.3.4.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 16.6.3.4.4.1-1.
Table 16.6.3.4.4.1-1: Supported test configurations
	Configuration
	Description

	16.6.3.4-1
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode, LTE FDD

	16.6.3.4-2
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode, LTE FDD

	16.6.3.4-3
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode, LTE FDD

	16.6.3.4-4
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode, LTE TDD

	16.6.3.4-5
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode, LTE TDD

	16.6.3.4-6
	NR 30kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode, LTE TDD

	Note:	The UE is only required to be tested in one of the supported test configurations.



Configure the test requirement and the DUT according to the parameters in Table 16.6.3.4.4.1-2.
Table 16.6.3.4.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.6.3.4.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2

	Connection Diagram
	TE Part
	A.3.1.6.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.2
	

	Exceptions to connection diagram
	
	



1. The test parameters for PCell and neighbour cell are given in Table 16.6.3.4.4.1-3 below.
2. Message contents are defined in clause 16.6.3.4.4.3.
3. There are two carriers and two cells specified in the test. NR Cell 1 is the cell used for connection setup with the power level set according to Annex C.1.1 and C.1.2 for this test.
Table 16.6.3.4.4.1-3: General test parameters
	Parameter
	Unit
	Value
	Comment

	
	
	Test 1
	Test 2
	

	NR RF Channel Number
	
	1
	1 NR carrier frequency is used in the test

	LTE RF Channel Number
	
	1
	1 LTE carrier frequency is used in the test

	Channel Bandwidth
	MHz
	As specified in Tables 16.6.3.4.5-1 and 16.6.3.4.5-2.
	

	Active cell
	
	Cell 1
	Cell 1 is on RF channel number 1

	Neighbour cell
	
	Cell 2
	Cell 2 is on RF channel number 2

	Gap Pattern Id
	
	0
	As specified in 38.133 [6] Clause Table 9.1.2-1. Per-UE gap pattern.

	NR measurement quantity
	
	SS-RSRP
	Measurement quantity for Cell 1

	Inter-RAT E-UTRAN measurement quantity
	
	RSRP
	Measurement quantity for Cell 2

	b2-Threshold1
	dBm
	Note 1
	SS-RSRP threshold for SS-RSRP measurement on cell1 for event B2

	b2-Threshold2EUTRA
	dBm
	-95
	E-UTRAN RSRP threshold for SS-RSRP measurement on cell1 for event B2

	Hysteresis
	dB
	0
	

	TimeToTrigger
	s
	0
	

	Filter coefficient
	
	0
	L3 filtering is not used

	DRX
	
	DRX.1
	DRX.7
	DRX cycle configurations DRX.1 and DRX. 7 are defined in Table A.3.3.1-1 and Table A.3.3.7-1 respectively.

	T1
	s
	5
	

	T2
	s
	3
	5
	

	Note 1:	Values are defined in Table 16.6.3.4.5-1



16.6.3.4.4.2	Test procedure
Same as the test procedure given in 6.6.3.2.4.2 with following exceptions:
-	Step 6 in 6.6.3.2.4.2 is replaced by following step.
6. UE shall transmit a MeasurementReport message triggered by Event B2. If the overall delays measured from the beginning of time period T2 is less than 480 ms for Test 1 or less than 3200 ms for Test 2 then the number of successful tests is increased by one. If the UE fails to report the event within the overall delays measured requirement then the number of failure tests is increased by one.
16.6.3.4.4.3	Message contents
Same as the message contents given in 6.6.3.2.4.3 with the following exception.
	Use condition SMTC.1 RedCap FR1 instead of SMTC.1.
16.6.3.4.5	Test requirement
Tables 16.6.3.4.4.1-3, 16.6.3.4.5-1 and 16.6.3.4.5-2 define the primary level settings including test tolerances.
Table 16.6.3.4.5-1: NR PCell specific test parameters for SA inter-RAT E-UTRA event triggered reporting in non-DRX with PCell in FR1
	Parameter
	Unit
	Configuration
	Cell 1

	
	
	
	T1
	T2

	RF channel number
	
	1, 2, 3, 4, 5, 6
	1

	Duplex mode
	
	1, 3
	FDD

	
	
	2, 4, 5, 6
	TDD

	TDD Configuration
	SCS=15 KHz
	
	2, 5
	TDDConf.1.1

	
	SCS=30 KHz
	
	3, 6
	TDDConf.2.1

	BWchannel
	MHz
	1, 4
	10: NRB,c = 52 (FDD)

	
	
	2, 5
	10: NRB,c = 52(TDD)

	
	
	3, 6
	20: NRB,c = 51 (TDD)

	PDSCH reference measurement channel
	
	1, 4
	SR.1.1 FDD

	
	
	2, 5
	SR.1.1 TDD

	
	
	3, 6
	SR.2.1 TDD

	RMSI CORSET reference channel
	
	1, 4
	CR.1.1 FDD

	
	
	2, 5
	CR.1.1 TDD

	
	
	3, 6
	CR.2.1 TDD

	Dedicated CORSET reference channel
	
	1, 4
	CCR.1.1 FDD

	
	
	2, 5
	CCR.1.1 TDD

	
	
	3, 6
	CCR.2.1 TDD

	BWP configurations
	Initial DL BWP
	
	1, 2, 3, 4, 5, 6
	DLBWP.0.1

	
	Dedicated DL BWP
	
	1, 2, 3, 4, 5, 6
	DLBWP.1.1

	
	Initial UL BWP
	
	1, 2, 3, 4, 5, 6
	ULBWP.0.1

	
	Dedicated UL BWP
	
	1, 2, 3, 4, 5, 6
	ULBWP.1.1

	OCNG patternNote1
	
	1, 2, 3, 4, 5, 6
	OP.1

	SMTC configuration
	
	1, 2, 3, 4, 5, 6
	SMTC.1 RedCap FR1

	SSB configuration
	
	1, 2, 4, 5
	SSB.1 FR1

	
	
	3, 6
	SSB.1 RedCap FR1

	CSI-RS for tracking
	
	1, 4
	TRS.1.1 FDD

	
	
	2, 5
	TRS.1.1 TDD

	
	
	3, 6
	TRS.1.2 TDD

	b2-Threshold1
	dBm
	1, 2, 4, 5
	-96

	
	
	3, 6
	-93

	EPRE ratio of PSS to SSS
	dB
	1, 2, 3, 4, 5, 6
	0

	EPRE ratio of PBCH_DMRS to SSS
	
	
	

	EPRE ratio of PBCH to PBCH_DMRS
	
	
	

	EPRE ratio of PDCCH_DMRS to SSS
	
	
	

	EPRE ratio of PDCCH to PDCCH_DMRS
	
	
	

	EPRE ratio of PDSCH_DMRS to SSS
	
	
	

	EPRE ratio of PDSCH to PDSCH_DMRS
	
	
	

	EPRE ratio of OCNG DMRS to SSS
	
	
	

	EPRE ratio of OCNG to OCNG DMRS
	
	
	

	NocNote2
	dBm/15 KHz
	1, 2, 3, 4, 5, 6
	-104

	NocNote2
	dBm/SCS
	1, 2, 4, 5
	-104

	
	
	3, 6
	-101

	Ês/Noc
	dB
	1, 2, 3, 4, 5, 6
	17.7
	0

	Ês/IotNote3
	dB
	1, 2, 3, 4, 5, 6
	17.7
	0

	SS-RSRPNote3
	dBm/SCS
	1, 2, 4, 5
	-86.3
	-104

	
	
	3, 6
	-83.3
	-101

	SSB_RPNote3
	dBm/SCS
	1, 2, 4, 5
	-86.3
	-104

	
	
	3, 6
	-83.3
	-101

	IoNote3
	dBm/9.36 MHz
	1, 2, 4, 5
	-58.28
	-73.81

	
	dBm/38.16 MHz
	3, 6
	-55.35
	-70.88

	Propagation condition
	
	1, 2, 3, 4, 5, 6
	TDL-C 300ns 100Hz

	Antenna Configuration and Correlation Matrix
	
	1, 2, 3, 4, 5, 6
	1x2 Low

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	Ês/Iot, SS-RSRP, SSB_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



Table 16.6.3.4.5-2: E-UTRAN neighbour cell specific test parameters for SA inter-RAT E-UTRAN event triggered reporting in non-DRX with PCell in FR1 
	Parameter
	Unit
	Configuration
	Cell 2

	
	
	
	T1
	T2

	RF channel number
	
	1, 2, 3, 4, 5, 6
	2

	Duplex mode
	
	1, 2, 3
	FDD

	
	
	4, 5, 6
	TDD

	TDD special subframe configurationNote1
	
	4, 5, 6
	6

	TDD uplink-downlink configurationNote1
	
	4, 5, 6
	1

	BWchannel
	MHz
	1, 2, 3, 4, 5, 6
	5 MHz: NRB,c = 25
10 MHz: NRB,c = 50
20 MHz: NRB,c = 100

	PDSCH parameters:
DL Reference Measurement ChannelNote2
	
	1, 2, 3
	5 MHz: R.7 FDD
10 MHz: R.3 FDD
20 MHz: R.6 FDD

	
	
	4, 5, 6
	5 MHz: R.4 TDD
10 MHz: R.0 TDD
20 MHz: R.3 TDD

	PCFICH/PDCCH/PHICH parameters:
DL Reference Measurement ChannelNote2
	
	1, 2, 3
	5 MHz: R.11 FDD
10 MHz: R.6 FDD
20 MHz: R.10 FDD

	
	
	4, 5, 6
	5 MHz: R.11 TDD
10 MHz: R.6 TDD
20 MHz: R.10 TDD

	OCNG PatternsNote2
	
	1, 2, 3
	5 MHz: OP.20 FDD
10 MHz: OP.10 FDD
20 MHz: OP.17 FDD

	
	
	4, 5, 6
	5 MHz: OP.9 TDD
10 MHz: OP.1 TDD
20 MHz: OP.7 TDD

	PBCH_RA
	dB
	1, 2, 3, 4, 5, 6
	0

	PBCH_RB
	
	
	

	PSS_RA
	
	
	

	SSS_RA
	
	
	

	PCFICH_RB
	
	
	

	PHICH_RA
	
	
	

	PHICH_RB
	
	
	

	PDCCH_RA
	
	
	

	PDCCH_RB
	
	
	

	PDSCH_RA
	
	
	

	PDSCH_RB
	
	
	

	OCNG_RANote3
	
	
	

	OCNG_RBNote3
	
	
	

	NocNote4
	dBm/15kHz
	1, 2, 3, 4, 5, 6
	-104

	Ês/Noc
	dB
	1, 2, 3, 4, 5, 6
	-Infinity
	18.7

	Ês/IotNote5
	dB
	1, 2, 3, 4, 5, 6
	-Infinity
	18.7

	RSRPNote5
	dBm/15kHz
	1, 2, 3, 4, 5, 6
	-Infinity
	-85.3

	SCH_RPNote5
	dBm/15kHz
	1, 2, 3, 4, 5, 6
	-Infinity
	-85.3

	IoNote5
	dBm/9MHz
	1, 2, 3, 4, 5, 6
	-76.22+10log (NRB,c /50)
	-57.45+10log (NRB,c /50)

	Propagation Condition
	
	1, 2, 3, 4, 5, 6
	ETU70

	Antenna Configuration and Correlation Matrix
	
	1, 2, 3, 4, 5, 6
	1x2 Low

	Note 1:	Special subframe and uplink-downlink configurations are specified in table 4.2-1 in TS 36.211 [23].
Note 2:	DL RMCs and OCNG patterns are specified in clauses A 3.1 and A 3.2 of TS 36.133 [15] respectively.
Note 3:	OCNG shall be used such that all cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 4:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for Noc to be fulfilled.
Note 5:	Ês/Iot, RSRP, SCH_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



In test 1, the UE shall send one Event B2 triggered measurement report for Cell 2 to the PCell, with a measurement reporting delay less than 0.48s from the start of period T2. The measurement reporting delay is defined as the time from the beginning of time period T2 to the moment when the UE sends the measurement report on PUSCH.
In test 2, the UE shall send one Event B2 triggered measurement report for Cell 2 to the PCell, with a measurement reporting delay less than 3.2s from the start of period T2. The measurement reporting delay is defined as the time from the beginning of time period T2 to the moment when the UE sends the measurement report on PUSCH.
The UE shall not send event-triggered measurement reports as long as the reporting criteria is not fulfilled.
For the test to pass, the total number of successful tests shall be more than 90% of the cases with a confidence level of 95%.
16.6.4	L1-RSRP measurement for beam reporting for RedCap
[bookmark: _Toc21621464][bookmark: _Toc29297078][bookmark: _Toc36149270][bookmark: _Toc44092848][bookmark: _Toc44093397][bookmark: _Toc44094220][bookmark: _Toc44094499][bookmark: _Toc52295915][bookmark: _Toc59027621][bookmark: _Toc69328115][bookmark: _Toc75989752][bookmark: _Toc75992858][bookmark: _Toc76018635][bookmark: _Toc84513702][bookmark: _Toc84514266]16.6.4.0	Minimum conformance requirements
[bookmark: _Toc21621465][bookmark: _Toc29297079][bookmark: _Toc36149271][bookmark: _Toc44092849][bookmark: _Toc44093398][bookmark: _Toc44094221][bookmark: _Toc44094500][bookmark: _Toc52295916][bookmark: _Toc59027622][bookmark: _Toc69328116][bookmark: _Toc75989753][bookmark: _Toc75992859][bookmark: _Toc76018636][bookmark: _Toc84513703][bookmark: _Toc84514267]16.6.4.0.1	General
When configured by the network, the UE shall be able to perform L1-RSRP measurements of configured CSI-RS, SSB or CSI-RS and SSB resources for L1-RSRP. The measurements shall be performed for PCell, on the resources configured for L1-RSRP measurements within the active BWP.
The UE shall be able to measure all CSI-RS resources and/or SSB resources of the nzp-CSI-RS-ResourceSet and/or csi-SSB-ResourceSet within the CSI-ResourceConfig settings configured for L1-RSRP for the active BWP, provided that the number of resources does not exceed the UE capability indicated by beamManagementSSB-CSI-RS.
The UE shall report the measurement quantity (reportQuantity) and send periodic, semi-persistent or aperiodic reports, according to the reportConfigType according to the CSI reporting configuration(s) (CSI-ReportConfig) for the active BWP. 
The UE shall send L1-RSRP reports only for report configurations configured for the active BWP.
The UE shall report the L1-RSRP value as a 7-bit value in the range [-140, -44] dBm with 1dB step size according to clause TBD for FR1, for 1 Rx RedCap, and 10.1.19 for FR1 and 10.1.20 for FR2 for 2 Rx RedCap, if nrofReportedRS is configured to one. If nrofReportedRS is configured to be larger than one, or if groupBasedBeamReporting is enabled, the UE shall use differential L1-RSRP based reporting as defined in clause TBD for FR1, for 1 Rx RedCap, and 10.1.19 for FR1 and 10.1.20 for FR2 for 2 Rx RedCap. The differential L1-RSRP is quantized to a 4-bit value with 2dB step size. The mapping between the reported L1-RSRP value and the measured quantity is described in TBD for 1 Rx RedCap, and 10.1.6 for 2 Rx RedCap.
For 1 Rx RedCap, reported L1-RSRP measurements contained in periodic L1-RSRP measurement reports shall meet the requirements in clause TBD for FR1.
[bookmark: _Hlk96611692]For 2 Rx RedCap, reported L1-RSRP measurements contained in periodic L1-RSRP measurement reports shall meet the requirements in clauses 10.1.19 for FR1 and 10.1.20 for FR2, respectively.
The UE shall only send periodic L1-RSRP measurement reports for an active BWP.
The UE shall transmit the periodic L1-RSRP reporting on PUCCH over the air interface according to the periodicity defined in clause 5.2.1.4 in TS 38.214 [26].
For 1 Rx RedCap, reported L1-RSRP measurements contained in aperiodic triggered, aperiodic triggered periodic and aperiodic triggered semi-persistent L1-RSRP reports shall meet the requirements in clause TBD.
[bookmark: _Hlk96611933]For 2 Rx Redcap, reported L1-RSRP measurements contained in aperiodic triggered, aperiodic triggered periodic and aperiodic triggered semi-persistent L1-RSRP reports shall meet the requirements in clauses 10.1.19 for FR1 and 10.1.20 for FR2, respectively.
The UE shall only send aperiodic L1-RSRP measurement reports, if a DCI trigger has been received.
After the UE receives CSI request in DCI, the UE shall transmit the aperiodic L1-RSRP reporting on PUSCH over the air interface at the time specified according to clause 6.1.2.1 in TS 38.214 [26].
For FD-FDD and TDD RedCap UEs, there are no scheduling restrictions due to L1-RSRP measurement performed on SSB and CSI-RS configured as RS for L1-RSRP measurement with the same SCS as PDSCH/PDCCH in FR1.
For HD-FDD RedCap UE, scheduling restrictions apply for transmission on PUCCH/PUSCH/SRS during the CBD evaluation period, as CBD evaluation is prioritized over UL transmission. The CBD evaluation period equals the measurement period of TL1-RSRP_Measurement_Period_SSB_RedCap in case L1-RSRP measurement is performed on SSB as defined in clause 16.6.4.0.2, or TL1‑RSRP_Measurement_Period_CSI‑RS_RedCap in case L1-RSRP measurement is performed on CSI-RS and/or SSB as defined in clause 16.6.4.0.3.
For UEs which support simultaneousRxDataSSB-DiffNumerology [14] there are no restrictions on scheduling availability due to L1-RSRP measurement based on SSB as RS for L1-RSRP measurement. For UEs which do not support simultaneousRxDataSSB-DiffNumerology [14] the following restrictions apply due to L1-RSRP measurement based on SSB configured for L1-RSRP measurement.
-	For FD-FDD and TDD RedCap UEs, the UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/CSI-RS for tracking/CSI-RS for CQI on symbols corresponding to the SSB indexes configured for L1-RSRP measurement.
-	For HD-FDD RedCap UE, scheduling restrictions apply for transmission on PUCCH/PUSCH/SRS during the CBD evaluation period, as CBD evaluation is prioritized over UL transmission. The CBD evaluation period equals the measurement period of TL1-RSRP_Measurement_Period_SSB_RedCap in case L1-RSRP measurement is performed on SSB as defined in clause 16.6.4.0.2, or TL1‑RSRP_Measurement_Period_CSI‑RS_RedCap in case L1-RSRP measurement is performed on CSI-RS and/or SSB as defined in clause 16.6.4.0.3.
The normative reference for this requirement is TS 38.133 [6] clause 9.5B.1, 9.5B.3 and 9.5B.6.
[bookmark: _Toc21621466][bookmark: _Toc29297080][bookmark: _Toc36149272][bookmark: _Toc44092850][bookmark: _Toc44093399][bookmark: _Toc44094222][bookmark: _Toc44094501][bookmark: _Toc52295917][bookmark: _Toc59027623][bookmark: _Toc69328117][bookmark: _Toc75989754][bookmark: _Toc75992860][bookmark: _Toc76018637][bookmark: _Toc84513704][bookmark: _Toc84514268]16.6.4.0.2	Minimum conformance requirements for SSB based L1-RSRP measurement for beam reporting
The requirements in this clause apply, provided:
-	The SSB resources configured for L1-RSRP measurements are measurable.
An SSB resource configured for L1-RSRP shall be considered measurable when for each relevant SSB the following conditions are met:
For 1 Rx RedCap:
-	L1-RSRP related side conditions given in 38.133 [6] clauses TBD for FR1, respectively, for a corresponding band,
-	SSB_RP and SSB Ês/Iot according to 38.133 [6] Annex TBD for a corresponding band.
For 2 Rx RedCap:
-	L1-RSRP related side conditions given in 38.133 [6] clauses 10.1.19.1 and 10.1.20.1 for FR1 and FR2, respectively, for a corresponding band,
-	SSB_RP and SSB Ês/Iot according to 38.133 [6] Annex B.2.4.1 for a corresponding band.
The UE shall be capable of performing L1-RSRP measurements based on the configured SSB resource for L1-RSRP computation, and the UE physical layer shall be capable of reporting L1-RSRP measured over the measurement period of TL1-RSRP_Measurement_Period_SSB_RedCap.
The value of TL1-RSRP_Measurement_Period_SSB is defined in Table 16.6.4.0.2-1 for FR1 for 2 Rx RedCap, and Table 16.6.4.0.2-2 for FR1 for 1 Rx RedCap, where 
-	M=1 if higher layer parameter timeRestrictionForChannelMeasurement is configured, and M=3 otherwise.
For FR1,
-	P=, when in the monitored cell there are measurement gaps configured for intra-frequency, inter-frequency or inter-RAT measurements, which are overlapping with some but not all occasions of the SSB; and
-	P=1 when in the monitored cell there are no measurement gaps overlapping with any occasion of the SSB.
Where:
-	TSSB = ssb-periodicityServingCell
Longer evaluation period would be expected if the combination of SSB, SMTC occasion and measurement gap configurations does not meet pervious conditions.
For an FR1 serving cell, longer evaluation period would be expected during the period Tidentify_CGI when the UE is requested to decode an NR CGI.
For an FR1 serving cell, longer L1 RSRP measurement period would be expected during the period Tidentify_CGI,E-UTRAN when the UE is requested to decode an LTE CGI.
Table 16.6.4.0.2-1: Measurement period TL1-RSRP_Measurement_Period_SSB_RedCap (FR1) for 2 Rx RedCap
	Configuration
	TL1-RSRP_Measurement_Period_SSB_RedCap (ms) 

	non-DRX
	max(TReport, ceil(M*P)*TSSB)

	DRX cycle ≤ 320ms
	max(TReport, ceil(1.5*M*P)*max(TDRX,TSSB))

	DRX cycle > 320ms
	ceil(M*P)*TDRX

	Note:	TSSB = ssb-periodicityServingCell is the periodicity of the SSB-Index configured for L1-RSRP measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.



Table 16.6.4.0.2-2: Measurement period TL1-RSRP_Measurement_Period_SSB_RedCap (FR1) for 1 Rx RedCap
	Configuration
	TL1-RSRP_Measurement_Period_SSB_RedCap (ms) 

	non-DRX
	max(TReport, ceil(M*P)*TSSB)

	DRX cycle ≤ 320ms
	max(TReport, ceil(1.5*M*P)*max(TDRX,TSSB))

	DRX cycle > 320ms
	ceil(M*P)*TDRX

	Note:	TSSB = ssb-periodicityServingCell is the periodicity of the SSB-Index configured for L1-RSRP measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.



For FR1, when the SSB for L1-RSRP measurement is in the same OFDM symbol as CSI-RS for RLM, BFD, CBD or L1-RSRP measurement, 
-	If SSB and CSI-RS have same SCS, UE shall be able to measure the SSB for L1-RSRP measurement without any restriction;
-	If SSB and CSI-RS have different SCS,
-	If UE supports simultaneousRxDataSSB-DiffNumerology, UE shall be able to measure the SSB for L1-RSRP measurement without any restriction;
-	If UE does not support simultaneousRxDataSSB-DiffNumerology, UE is required to measure one of but not both SSB for L1-RSRP measurement and CSI-RS. Longer measurement period for SSB based L1-RSRP measurement is expected, and no requirements are defined.
The normative reference for this requirement is TS 38.133 [6] clauses 9.5B.2, 9.5B.4.1 and 9.5B.5.1.
16.6.4.0.3	Minimum conformance requirements for CSI-RS based L1-RSRP measurement for beam reporting
The requirements in this clause apply, provided:
-	The CSI-RS resources configured for L1-RSRP measurements are measurable.
A CSI-RS resource configured for L1-RSRP shall be considered measurable when for each relevant CSI-RS the following conditions are met:
For 1 Rx RedCap:
-	L1-RSRP related side conditions given in 38.133 [6] clauses TBD for FR1, respectively, for a corresponding band,
-	CSI-RS_RP and CSI-RS Ês/Iot according to 38.133 [6] Annex TBD for a corresponding band.
For 2 Rx RedCap:
[bookmark: _Hlk96607796]-	L1-RSRP related side conditions given in 38.133 [6] clauses 10.1.19.2 and 10.1.20.2 for FR1 and FR2, respectively, for a corresponding band,
-	CSI-RS_RP and CSI-RS Ês/Iot according to 38.133 [6] Annex B.2.4.2 for a corresponding band.
Requirements are defined for periodic, semi-persistent and aperiodic resources.
The UE shall be capable of performing L1-RSRP measurements based on the configured CSI-RS resource for L1-RSRP computation, and the UE physical layer shall be capable of reporting L1-RSRP measured over the measurement period of TL1-RSRP_Measurement_Period_CSI-RS_RedCap.
The value of TL1-RSRP_Measurement_Period_CSI-RS_RedCap is defined in Table 16.6.4.0.3-1 for FR1 for 2 Rx RedCap, and in Table 16.6.4.0.3-2 for 1 Rx RedCap, where
-	For periodic CSI-RS resources, M=1 if higher layer parameter timeRestrictionForChannelMeasurement is configured, and M=3 otherwise
-	For aperiodic CSI-RS resources M=1 
-	For periodic CSI-RS resources in a resource set configured with higher layer parameter repetition set to OFF, N=1. The requirements apply if qcl-InfoPeriodicCSI-RS is configured for all the resources in the resource set and for each resource one RS has QCL-TypeD with 
-	SSB for L1-RSRP measurement, or 
-	another CSI-RS in resource set configured with repetition ON.
-	For periodic CSI-RS resources in a resource set configured with higher layer parameter repetition set to ON, N=ceil(maxNumberRxBeam / Nres_per_set), where Nres_per_set is number of resources in the resource set. The requirements apply provided qcl-InfoPeriodicCSI-RS is configured with QCL-TypeD for all resources in the resource set.
[bookmark: _Hlk45633818]-	For aperiodic CSI-RS resources in a resource set configured with higher layer parameter repetition set to OFF, N=1. The requirements apply provided qcl-info is configured for all resources in the resource set and for each resource one RS has QCL-TypeD with 
-	SSB for L1-RSRP measurement, or 
-	another CSI-RS in resource set configured with repetition ON.
-	For aperiodic CSI-RS resources in a resource set configured with higher layer parameter repetition set to ON, N=1. UE is not required to meet the accuracy requirements in 38.133 [6] clause 10.1.19.2 and 10.1.20.2 if number of resources in the resource set is smaller than maxNumberRxBeam. The requirements apply provided qcl-info is configured with QCL-TypeD for all resources in the resource set.
For FR1,
-	P=, when in the monitored cell there are measurement gaps configured for intra-frequency, inter-frequency or inter-RAT measurements, which are overlapping with some but not all occasions of the CSI-RS; and
-	P=1 when in the monitored cell there are no measurement gaps overlapping with any occasion of the CSI-RS.
Where:
	TCSI-RS = the periodicity of CSI-RS configured for L1-RSRP measurement
Longer evaluation period would be expected if the combination of CSI-RS, SMTC occasion and measurement gap configurations does not meet pervious conditions.
For an FR1 serving cell, longer evaluation period would be expected during the period Tidentify_CGI when the UE is requested to decode an NR CGI.
For an FR1 serving cell, longer L1 RSRP measurement period would be expected during the period Tidentify_CGI,E-UTRAN when the UE is requested to decode an LTE CGI.
Table 16.6.4.0.3-1: Measurement period TL1-RSRP_Measurement_Period_CSI-RS_RedCap (FR1) for 2 Rx RedCap
	Configuration
	TL1-RSRP_Measurement_Period_CSI-RS_RedCap (ms) 

	non-DRX
	max(TReport, ceil(M*P)*TCSI-RS)

	DRX cycle ≤ 320ms
	max(TReport, ceil(1.5*M*P)*max(TDRX,TCSI-RS))

	DRX cycle > 320ms
	ceil(M*P)*TDRX

	Note 1:	TCSI-RS is the periodicity of CSI-RS configured for L1-RSRP measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.
Note 2:	the requirements are applicable provided that the CSI-RS resource configured for L1-RSRP measurement is transmitted with Density = 3.



Table 16.6.4.0.3-2: Measurement period TL1-RSRP_Measurement_Period_CSI-RS_RedCap (FR1) for 1 Rx RedCap
	Configuration
	TL1-RSRP_Measurement_Period_CSI-RS_RedCap (ms) 

	non-DRX
	max(TReport, ceil(M*P)*TCSI-RS)

	DRX cycle ≤ 320ms
	max(TReport, ceil(1.5*M*P)*max(TDRX,TCSI-RS))

	DRX cycle > 320ms
	ceil(M*P)*TDRX

	Note 1:	TCSI-RS is the periodicity of CSI-RS configured for L1-RSRP measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.
Note 2:	the requirements are applicable provided that the CSI-RS resource configured for L1-RSRP measurement is transmitted with Density = 3.



For FR1, when the CSI-RS for L1-RSRP measurement is in the same OFDM symbol as SSB for RLM, BFD, CBD or L1-RSRP measurement, UE is not required to receive CSI-RS for L1-RSRP measurement in the PRBs that overlap with an SSB.
For FR1, when the SSB for RLM, BFD, CBD or L1-RSRP measurement is within the active BWP and has same SCS than CSI-RS for L1-RSRP measurement, the UE shall be able to perform CSI-RS measurement without restrictions.
For FR1, when the SSB for RLM, BFD, CBD or L1-RSRP measurement is within the active BWP and has different SCS than CSI-RS for L1-RSRP measurement, the UE shall be able to perform CSI-RS measurement with restrictions according to its capabilities:
-	If the UE supports simultaneousRxDataSSB-DiffNumerology the UE shall be able to perform CSI-RS measurement without restrictions.
-	If the UE does not support simultaneousRxDataSSB-DiffNumerology, UE is required to measure one of but not both CSI-RS for L1-RSRP measurement and SSB. Longer measurement period for CSI-RS based L1-RSRP measurement is expected, and no requirements are defined.
For FR1, when the CSI-RS for L1-RSRP measurement is in the same OFDM symbol as another CSI-RS for RLM, BFD, CBD or L1-RSRP measurement, UE shall be able to measure the CSI-RS for L1-RSRP measurement without any restriction.
The normative reference for this requirement is TS 38.133 [6] clauses 9.5B.2, 9.5B.4.2 and 9.5B.5.2.
16.6.4.1	NR SA FR1 SSB based L1-RSRP measurement when DRX is not used for 1 Rx UE
16.6.4.1.1	Test purpose
To verify that the UE makes correct reporting of L1-RSRP measurement. This test will partly verify the L1-RSRP measurement requirements in 38.133 [6] clause 9.5B.4.1.
16.6.4.1.2	Test applicability
This test applies to all types of NR RedCap UE with 1Rx from release 17 onwards.
16.6.4.1.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.6.4.0.1 and 16.6.4.0.2.
The normative reference for this requirement is TS 38.133 [6] clause A.16.6.4.1.
16.6.4.1.4	Test description
16.6.4.1.4.1	Initial conditions
Same as the initial conditions given in clause 6.6.4.1.4.1 with following exceptions:
-	Table 6.6.4.1.4.1-1 is replaced by Table 16.6.4.1.4.1-1.
-	Table 6.6.4.1.4.1-2 is replaced by Table 16.6.4.1.4.1-3.
-	Table 6.6.4.1.4.1-3 is replaced by Table 16.6.4.1.4.1-2.
Table 16.6.4.1.4.1-1: Supported test configurations
	Config
	Description

	16.6.4.1-1
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.6.4.1-2
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.6.4.1-3
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.6.4.1-4
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations



Table 16.6.4.1.4.1-2: Test Environment parameters
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1 and 4.4.2.

	Channel bandwidth
	As specified by the test configuration selected from Table 4.6.3.1.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	
	



Table 16.6.4.1.4.1-3: General test parameters
	Parameter
	Config
	Unit
	Value

	SSB GSCN
	1~4
	
	freq1

	Duplex mode
	1
	
	FDD

	
	2,3
	
	TDD

	
	4
	
	HD-FDD

	TDD Configuration
	1,4
	
	N/A

	
	2
	
	TDDConf.1.1

	
	3
	
	TDDConf.2.1

	BWchannel
	1,2,4
	MHz
	10: NRB,c = 52

	
	3
	
	20: NRB,c = 51

	PDSCH Reference measurement channel
	1,4
	
	SR.1.1 FDD

	
	2
	
	SR.1.1 TDD

	
	3
	
	SR.2.1 TDD

	RMSI CORESET Reference Channel
	1,4
	
	CR.1.1 FDD

	
	2
	
	CR.1.1 TDD

	
	3
	
	CR.2.1 TDD

	Dedicated CORESET Reference Channel
	1,4
	
	CCR.1.1 FDD

	
	2
	
	CCR.1.1 TDD

	
	3
	
	CCR.2.1 TDD

	SSB configuration
	1,2,4
	
	SSB.3 FR1

	
	3
	
	SSB.2 RedCap FR1

	OCNG Patterns
	1~4
	
	OP.1

	Initial BWP Configuration
	1~4
	
	DLBWP.0.1
ULBWP.0.1

	Dedicated BWP configuration
	1~4
	
	DLBWP.1.1
ULBWP.1.1

	SMTC configuration
	1~4
	
	SMTC.1 RedCap

	TRS Configuration
	1,4
	
	TRS.1.1 FDD

	
	2
	
	TRS.1.1 TDD

	
	3
	
	TRS.1.2 TDD

	DRX configuration
	1~4
	
	Off

	reportConfigType
	1~4
	
	periodic

	reportQuantity
	1~4
	
	ssb-Index-RSRP

	Number of reported RS
	1~4
	
	2

	L1-RSRP reporting period
	1~4
	slot
	80

	T1
	1~4
	s
	5

	T2
	1~4
	s
	1

	EPRE ratio of PSS to SSS
	1~4
	
	

	EPRE ratio of PBCH DMRS to SSS
	
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	dB
	0

	EPRE ratio of PDSCH DMRS to SSS
	
	
	

	EPRE ratio of PDSCH to PDSCH DMRS
	
	
	

	EPRE ratio of OCNG DMRS to SSSNote 1
	
	
	

	EPRE ratio of OCNG to OCNG DMRS Note 1
	
	
	

	Propagation condition
	1~4
	
	AWGN

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.



16.6.4.1.4.2	Test procedure
Same as the test procedure given in clause 6.6.4.1.4.2 with following exceptions:
-	Step 5 in test procedure given in clause 6.6.4.1.4.2 is replaced by following step.
5.	The UE shall start sending valid L1-RSRP reports. The SS shall check following requirements:
- R1:	the UE shall start to transmit valid reports no later than 720 ms for configuration 1, 2, 4 and no later than 680 ms for configuration 3 from the beginning of time period T2. A valid report shall meet the absolute L1-RSRP requirement for SSB#1 (Table 16.6.4.1.5-2 for test configurations 1, 2, 4 and Table 16.6.4.1.5-3 for test configurations 3) and the relative L1-RSRP requirement for SSB#0 in Table 16.6.4.1.5-4. If the first valid report is received earlier than the specified time, the number of passed iterations for R1 is increased by one. Otherwise, the number of failed iterations for R1 is increased by one.
- R2:	the UE shall transmit reports every 80 slots until the end of time period T2. If the reports are received accordingly, the number of passed iterations for R2 is increased by one. Otherwise, the number of failed iterations for R2 is increased by one.
- R3:	The L1-RSRP value of SSB#1 reported by the UE is compared to the expected L1-RSRP value for SSB#1. In all consecutive reports after the first valid value is received, if the resulting value is outside the limits in Table 16.6.4.1.5-2 for test configurations 1, 2, 4 and 5 and in Table 16.6.4.1.5-3 for test configurations 3 and 6 or the UE fails to report the measurement value for SSB#1, the number of failed iterations for R3 is increased by one. Otherwise, the number of passed iterations for R3 is increased by one.
-R4:	The DIFF RSRP value of SSB#0 reported by the UE is compared to the expected DIFF RSRP value. In all consecutive reports after the first valid value is received, if the resulting value is outside the limits in Table 16.6.4.1.5-4 or the UE fails to report the measurement value for SSB#0, the number of failed iterations for R4 is increased by one. Otherwise, the number of passed iterations for R4 is increased by one.
16.6.4.1.4.3	Message contents
Same as the message contents given in clause 6.6.4.1.4.3. 
16.6.4.1.5	Test requirement
Same as the test requirements given in clause 6.6.4.1.5 with following exceptions:
-	Table 6.6.4.1.5-1 is replaced by Table 16.6.4.1.5-1.
-	Table 6.6.4.1.5-2 is replaced by Table 16.6.4.1.5-2.
-	Table 6.6.4.1.5-3 is replaced by Table 16.6.4.1.5-3.
-	Table 6.6.4.1.5-4 is replaced by Table 16.6.4.1.5-4.
Table 16.6.4.1.5-1: SSB specific test parameters
	Parameter
	Config
	Unit
	SSB#0
	SSB#1

	
	
	
	T1
	T2
	T1
	T2

	[image: ]Note2
	1~4
	dBm/15kHz
	-94.65

	[image: ]Note2
	1,2,4
	dBm/SSB SCS
	-94.65

	
	3
	
	-91.65

	[image: ]
	1~4
	dB
	0
	0
	-Infinity
	6.5

	SSB RSRP Note3
	1,2.4
	dBm/SSB SCS
	-94.65
	-94.65
	-Infinity
	-88.15

	
	3
	
	-91.65
	-91.65
	-Infinity
	-85.15

	Io Note3
	1,2.4
	dBm/9.36 MHz
	-63.69
	-63.69
	-66.70
	-59.32

	
	3
	dBm/18.36 MHz
	-60.77
	-60.77
	-63.79
	-56.39

	[image: ]
	1~4
	dB
	0
	0
	-Infinity
	6.5

	Note 1:	The resources for uplink transmission are assigned to the UE prior to the start of time period T2.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	SS-RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



Table 16.6.4.1.5-2: L1-RSRP absolute accuracy requirements for the reported values for test configurations 1 and 2
	Normal Conditions
	T2

	Lowest reported value (SSB#1)
	55

	Highest reported value (SSB#1)
	81



Table 16.6.4.1.5-3: L1-RSRP absolute accuracy requirements for the reported values for test configurations 3
	Normal Conditions
	T2

	Lowest reported value (SSB#1)
	58

	Highest reported value (SSB#1)
	84



Table 16.6.4.1.5-4: L1-RSRP relative accuracy requirements for the reported values for all test configurations
	
	T2

	Lowest DIFF RSRP reported (SSB#0)
	0

	Highest DIFF RSRP reported (SSB#0)
	6



16.6.4.2	NR SA FR1 SSB based L1-RSRP measurement when DRX is not used for 2 Rx UE
16.6.4.2.1	Test purpose
To verify that the UE makes correct reporting of L1-RSRP measurement. This test will partly verify the L1-RSRP measurement requirements in 38.133 [6] clause 9.5B.4.1.
16.6.4.2.2	Test applicability
This test applies to all types of NR RedCap UE with 2Rx from release 17 onwards.
16.6.4.2.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.6.4.0.1 and 16.6.4.0.2.
The normative reference for this requirement is TS 38.133 [6] clause A.16.6.4.2.
16.6.4.2.4	Test description
16.6.4.2.4.1	Initial conditions
Same as the initial conditions given in clause 6.6.4.1.4.1 with following exceptions:
-	Table 6.6.4.1.4.1-1 is replaced by Table 16.6.4.2.4.1-1.
-	Table 6.6.4.1.4.1-2 is replaced by Table 16.6.4.2.4.1-3.
-	Table 6.6.4.1.4.1-3 is replaced by Table 16.6.4.2.4.1-2.
Table 16.6.4.2.4.1-1: Supported test configurations
	Config
	Description

	16.6.4.2-1
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.6.4.2-2
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.6.4.2-3
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.6.4.2-4
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations



Table 16.6.4.2.4.1-2: Test Environment parameters
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.2-1 and TS 38.508-1 [14] clause 4.3.1 and 4.4.2.

	Channel bandwidth
	As specified by the test configuration selected from Table 4.6.3.1.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.7.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	
	



Table 16.6.4.2.4.1-3: General test parameters
	Parameter
	Config
	Unit
	Value

	SSB GSCN
	1~4
	
	freq1

	Duplex mode
	1
	
	FDD

	
	2,3
	
	TDD

	
	4
	
	HD-FDD

	TDD Configuration
	1,4
	
	N/A

	
	2
	
	TDDConf.1.1

	
	3
	
	TDDConf.2.1

	BWchannel
	1,2,4
	MHz
	10: NRB,c = 52

	
	3
	
	20: NRB,c = 51

	PDSCH Reference measurement channel
	1,4
	
	SR.1.1 FDD

	
	2
	
	SR.1.1 TDD

	
	3
	
	SR.2.1 TDD

	RMSI CORESET Reference Channel
	1,4
	
	CR.1.1 FDD

	
	2
	
	CR.1.1 TDD

	
	3
	
	CR.2.1 TDD

	Dedicated CORESET Reference Channel
	1,4
	
	CCR.1.1 FDD

	
	2
	
	CCR.1.1 TDD

	
	3
	
	CCR.2.1 TDD

	SSB configuration
	1,2,4
	
	SSB.3 FR1

	
	3
	
	SSB.2 RedCap FR1

	OCNG Patterns
	1~4
	
	OP.1

	Initial BWP Configuration
	1~4
	
	DLBWP.0.1
ULBWP.0.1

	Dedicated BWP configuration
	1~4
	
	DLBWP.1.1
ULBWP.1.1

	SMTC configuration
	1~4
	
	SMTC.1 RedCap

	TRS Configuration
	1,4
	
	TRS.1.1 FDD

	
	2
	
	TRS.1.1 TDD

	
	3
	
	TRS.1.2 TDD

	DRX configuration
	1~4
	
	Off

	reportConfigType
	1~4
	
	periodic

	reportQuantity
	1~4
	
	ssb-Index-RSRP

	Number of reported RS
	1~4
	
	2

	L1-RSRP reporting period
	1~4
	slot
	80

	T1
	1~4
	s
	5

	T2
	1~4
	s
	1

	EPRE ratio of PSS to SSS
	1~4
	
	

	EPRE ratio of PBCH DMRS to SSS
	
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	dB
	0

	EPRE ratio of PDSCH DMRS to SSS
	
	
	

	EPRE ratio of PDSCH to PDSCH DMRS
	
	
	

	EPRE ratio of OCNG DMRS to SSSNote 1
	
	
	

	EPRE ratio of OCNG to OCNG DMRS Note 1
	
	
	

	Propagation condition
	1~4
	
	AWGN

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.



16.6.4.2.4.2	Test procedure
Same as the test procedure given in clause 6.6.4.1.4.2.
16.6.4.2.4.3	Message contents
Same as the message contents given in clause 6.6.4.1.4.3. 
16.6.4.2.5	Test requirement
Same as the test requirements given in clause 6.6.4.1.5 with following exceptions:
-	Table 6.6.4.1.5-1 is replaced by Table 16.6.4.2.5-1.
Table 16.6.4.2.5-1: SSB specific test parameters
	Parameter
	Config
	Unit
	SSB#0
	SSB#1

	
	
	
	T1
	T2
	T1
	T2

	[image: ]Note2
	1~4
	dBm/15kHz
	-94.65

	[image: ]Note2
	1,2,4
	dBm/SSB SCS
	-94.65

	
	3
	
	-91.65

	[image: ]
	1~4
	dB
	0
	0
	-Infinity
	3.5

	SSB RSRP Note3
	1,2.4
	dBm/SSB SCS
	-94.65
	-94.65
	-Infinity
	-91.15

	
	3
	
	-91.65
	-91.65
	-Infinity
	-88.15

	Io Note3
	1,2.4
	dBm/9.36 MHz
	-63.69
	-63.69
	-66.70
	-61.59

	
	3
	dBm/18.36 MHz
	-60.77
	-60.77
	-63.79
	-58.67

	[image: ]
	1~4
	dB
	0
	0
	-Infinity
	3.5

	Note 1:	The resources for uplink transmission are assigned to the UE prior to the start of time period T2.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	SS-RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	Void



16.6.4.3	NR SA FR1 SSB based L1-RSRP measurement when DRX is used for 1 Rx UE
16.6.4.3.1	Test purpose
To verify that the UE makes correct reporting of L1-RSRP measurement. This test will partly verify the L1-RSRP measurement requirements in 38.133 [6] clause 9.5B.4.1.
16.6.4.3.2	Test applicability
This test applies to all types of NR RedCap UE with 1Rx from release 17 onwards and supporting long DRX cycle.
16.6.4.3.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.6.4.0.1 and 16.6.4.0.2.
The normative reference for this requirement is TS 38.133 [6] clause A.16.6.4.3.
16.6.4.3.4	Test description
16.6.4.3.4.1	Initial conditions
Same as the initial conditions given in clause 6.6.4.2.4.1 with following exceptions:
-	Table 6.6.4.2.4.1-1 is replaced by Table 16.6.4.3.4.1-1.
-	Table 6.6.4.2.4.1-2 is replaced by Table 16.6.4.3.4.1-3.
-	Table 6.6.4.2.4.1-3 is replaced by Table 16.6.4.3.4.1-2.
Table 16.6.4.3.4.1-1: Supported test configurations
	Config
	Description

	16.6.4.3-1
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.6.4.3-2
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.6.4.3-3
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.6.4.3-4
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations



Table 16.6.4.3.4.1-2: Test Environment parameters
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1 and 4.4.2.

	Channel bandwidth
	As specified by the test configuration selected from Table 4.6.3.1.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	
	



Table 16.6.4.3.4.1-3: General test parameters
	Parameter
	Config
	Unit
	Value

	SSB GSCN
	1~4
	
	freq1

	Duplex mode
	1
	
	FDD

	
	2,3
	
	TDD

	
	4
	
	HD-FDD

	TDD Configuration
	1,4
	
	N/A

	
	2
	
	TDDConf.1.1

	
	3
	
	TDDConf.2.1

	BWchannel
	1,2,4
	MHz
	10: NRB,c = 52

	
	3
	
	20: NRB,c = 51

	PDSCH Reference measurement channel
	1,4
	
	SR.1.1 FDD

	
	2
	
	SR.1.1 TDD

	
	3
	
	SR.2.1 TDD

	RMSI CORESET Reference Channel
	1,4
	
	CR.1.1 FDD

	
	2
	
	CR.1.1 TDD

	
	3
	
	CR.2.1 TDD

	Dedicated CORESET Reference Channel
	1,4
	
	CCR.1.1 FDD

	
	2
	
	CCR.1.1 TDD

	
	3
	
	CCR.2.1 TDD

	SSB configuration
	1,2,4
	
	SSB.3 FR1

	
	3
	
	SSB.2 RedCap FR1

	OCNG Patterns
	1~4
	
	OP.1

	Initial BWP Configuration
	1~4
	
	DLBWP.0.1
ULBWP.0.1

	Dedicated BWP configuration
	1~4
	
	DLBWP.1.1
ULBWP.1.1

	SMTC configuration
	1~4
	
	SMTC.1 RedCap

	TRS Configuration
	1,4
	
	TRS.1.1 FDD

	
	2
	
	TRS.1.1 TDD

	
	3
	
	TRS.1.2 TDD

	DRX configuration
	1~4
	
	DRX.3

	reportConfigType
	1~4
	
	periodic

	reportQuantity
	1~4
	
	ssb-Index-RSRP

	Number of reported RS
	1~4
	
	2

	L1-RSRP reporting period
	1~4
	slot
	80

	T1
	1~4
	s
	5

	T2
	1~4
	s
	1

	EPRE ratio of PSS to SSS
	1~4
	
	

	EPRE ratio of PBCH DMRS to SSS
	
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	dB
	0

	EPRE ratio of PDSCH DMRS to SSS
	
	
	

	EPRE ratio of PDSCH to PDSCH DMRS
	
	
	

	EPRE ratio of OCNG DMRS to SSSNote 1
	
	
	

	EPRE ratio of OCNG to OCNG DMRS Note 1
	
	
	

	Propagation condition
	1~4
	
	AWGN

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.



16.6.4.3.4.2	Test procedure
Same as the test procedure given in clause 6.6.4.2.4.2 with following exceptions:
-	Step 5 in test procedure given in clause 6.6.4.2.4.2 is replaced by following step.
5.	The UE shall start sending valid L1-RSRP reports. The SS shall check following requirements:
- R1:	the UE shall start to transmit valid reports no later than 720 ms for configuration 1, 2, 4 and no later than 680 ms for configuration 3 from the beginning of time period T2. A valid report shall meet the absolute L1-RSRP requirement for SSB#1 (Table 16.6.4.3.5-2 for test configurations 1, 2, 4 and Table 16.6.4.3.5-3 for test configurations 3) and the relative L1-RSRP requirement for SSB#0 in Table 16.6.4.3.5-4. If the first valid report is received earlier than the specified time, the number of passed iterations for R1 is increased by one. Otherwise, the number of failed iterations for R1 is increased by one.
- R2:	the UE shall transmit reports every 80 slots until the end of time period T2. If the reports are received accordingly, the number of passed iterations for R2 is increased by one. Otherwise, the number of failed iterations for R2 is increased by one.
- R3:	The L1-RSRP value of SSB#1 reported by the UE is compared to the expected L1-RSRP value for SSB#1. In all consecutive reports after the first valid value is received, if the resulting value is outside the limits in Table 16.6.4.3.5-2 for test configurations 1, 2, 4 and 5 and in Table 16.6.4.3.5-3 for test configurations 3 and 6 or the UE fails to report the measurement value for SSB#1, the number of failed iterations for R3 is increased by one. Otherwise, the number of passed iterations for R3 is increased by one.
-R4:	The DIFF RSRP value of SSB#0 reported by the UE is compared to the expected DIFF RSRP value. In all consecutive reports after the first valid value is received, if the resulting value is outside the limits in Table 16.6.4.3.5-4 or the UE fails to report the measurement value for SSB#0, the number of failed iterations for R4 is increased by one. Otherwise, the number of passed iterations for R4 is increased by one.
16.6.4.3.4.3	Message contents
Same as the message contents given in clause 6.6.4.2.4.3. 
16.6.4.3.5	Test requirement
Same as the test requirements given in clause 6.6.4.2.5 with following exceptions:
-	Table 6.6.4.2.5-1 is replaced by Table 16.6.4.3.5-1.
-	Table 6.6.4.2.5-2 is replaced by Table 16.6.4.3.5-2.
-	Table 6.6.4.2.5-3 is replaced by Table 16.6.4.3.5-3.
-	Table 6.6.4.2.5-4 is replaced by Table 16.6.4.3.5-4.
Table 16.6.4.3.5-1: SSB specific test parameters
	Parameter
	Config
	Unit
	SSB#0
	SSB#1

	
	
	
	T1
	T2
	T1
	T2

	[image: ]Note2
	1~4
	dBm/15kHz
	-94.65

	[image: ]Note2
	1,2,4
	dBm/SSB SCS
	-94.65

	
	3
	
	-91.65

	[image: ]
	1~4
	dB
	0
	0
	-Infinity
	6.5

	SSB RSRP Note3
	1,2.4
	dBm/SSB SCS
	-94.65
	-94.65
	-Infinity
	-88.15

	
	3
	
	-91.65
	-91.65
	-Infinity
	-85.15

	Io Note3
	1,2.4
	dBm/9.36 MHz
	-63.69
	-63.69
	-66.70
	-59.32

	
	3
	dBm/18.36 MHz
	-60.77
	-60.77
	-63.79
	-56.39

	[image: ]
	1~4
	dB
	0
	0
	-Infinity
	6.5

	Note 1:	The resources for uplink transmission are assigned to the UE prior to the start of time period T2.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	SS-RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



Table 16.6.4.3.5-2: L1-RSRP absolute accuracy requirements for the reported values for test configurations 1 and 2
	Normal Conditions
	T2

	Lowest reported value (SSB#1)
	55

	Highest reported value (SSB#1)
	81



Table 16.6.4.3.5-3: L1-RSRP absolute accuracy requirements for the reported values for test configurations 3
	Normal Conditions
	T2

	Lowest reported value (SSB#1)
	58

	Highest reported value (SSB#1)
	84



Table 16.6.4.3.5-4: L1-RSRP relative accuracy requirements for the reported values for all test configurations
	
	T2

	Lowest DIFF RSRP reported (SSB#0)
	0

	Highest DIFF RSRP reported (SSB#0)
	6



16.6.4.4	NR SA FR1 SSB based L1-RSRP measurement when DRX is used for 2 Rx UE
16.6.4.4.1	Test purpose
To verify that the UE makes correct reporting of L1-RSRP measurement. This test will partly verify the L1-RSRP measurement requirements in 38.133 [6] clause 9.5B.4.1.
16.6.4.4.2	Test applicability
This test applies to all types of NR RedCap UE with 2Rx from release 17 onwards and supporting long DRX cycle.
16.6.4.4.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.6.4.0.1 and 16.6.4.0.2.
The normative reference for this requirement is TS 38.133 [6] clause A.16.6.4.4.
16.6.4.4.4	Test description
16.6.4.4.4.1	Initial conditions
Same as the initial conditions given in clause 6.6.4.2.4.1 with following exceptions:
-	Table 6.6.4.2.4.1-1 is replaced by Table 16.6.4.4.4.1-1.
-	Table 6.6.4.2.4.1-2 is replaced by Table 16.6.4.4.4.1-3.
-	Table 6.6.4.2.4.1-3 is replaced by Table 16.6.4.4.4.1-2.
Table 16.6.4.4.4.1-1: Supported test configurations
	Config
	Description

	16.6.4.4-1
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.6.4.4-2
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.6.4.4-3
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.6.4.4-4
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations



Table 16.6.4.4.4.1-2: Test Environment parameters
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.2-1 and TS 38.508-1 [14] clause 4.3.1 and 4.4.2.

	Channel bandwidth
	As specified by the test configuration selected from Table 4.6.3.1.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.7.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	
	



Table 16.6.4.4.4.1-3: General test parameters
	Parameter
	Config
	Unit
	Value

	SSB GSCN
	1~4
	
	freq1

	Duplex mode
	1
	
	FDD

	
	2,3
	
	TDD

	
	4
	
	HD-FDD

	TDD Configuration
	1,4
	
	N/A

	
	2
	
	TDDConf.1.1

	
	3
	
	TDDConf.2.1

	BWchannel
	1,2,4
	MHz
	10: NRB,c = 52

	
	3
	
	20: NRB,c = 51

	PDSCH Reference measurement channel
	1,4
	
	SR.1.1 FDD

	
	2
	
	SR.1.1 TDD

	
	3
	
	SR.2.1 TDD

	RMSI CORESET Reference Channel
	1,4
	
	CR.1.1 FDD

	
	2
	
	CR.1.1 TDD

	
	3
	
	CR.2.1 TDD

	Dedicated CORESET Reference Channel
	1,4
	
	CCR.1.1 FDD

	
	2
	
	CCR.1.1 TDD

	
	3
	
	CCR.2.1 TDD

	SSB configuration
	1,2,4
	
	SSB.3 FR1

	
	3
	
	SSB.2 RedCap FR1

	OCNG Patterns
	1~4
	
	OP.1

	Initial BWP Configuration
	1~4
	
	DLBWP.0.1
ULBWP.0.1

	Dedicated BWP configuration
	1~4
	
	DLBWP.1.1
ULBWP.1.1

	SMTC configuration
	1~4
	
	SMTC.1 RedCap

	TRS Configuration
	1,4
	
	TRS.1.1 FDD

	
	2
	
	TRS.1.1 TDD

	
	3
	
	TRS.1.2 TDD

	DRX configuration
	1~4
	
	DRX.3

	reportConfigType
	1~4
	
	periodic

	reportQuantity
	1~4
	
	ssb-Index-RSRP

	Number of reported RS
	1~4
	
	2

	L1-RSRP reporting period
	1~4
	slot
	80

	T1
	1~4
	s
	5

	T2
	1~4
	s
	1

	EPRE ratio of PSS to SSS
	1~4
	
	

	EPRE ratio of PBCH DMRS to SSS
	
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	dB
	0

	EPRE ratio of PDSCH DMRS to SSS
	
	
	

	EPRE ratio of PDSCH to PDSCH DMRS
	
	
	

	EPRE ratio of OCNG DMRS to SSSNote 1
	
	
	

	EPRE ratio of OCNG to OCNG DMRS Note 1
	
	
	

	Propagation condition
	1~4
	
	AWGN

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.



16.6.4.4.4.2	Test procedure
Same as the test procedure given in clause 6.6.4.2.4.2.
16.6.4.4.4.3	Message contents
Same as the message contents given in clause 6.6.4.2.4.3. 
16.6.4.4.5	Test requirement
Same as the test requirements given in clause 6.6.4.2.5 with following exceptions:
-	Table 6.6.4.2.5-1 is replaced by Table 16.6.4.4.5-1.
Table 16.6.4.4.5-1: SSB specific test parameters
	Parameter
	Config
	Unit
	SSB#0
	SSB#1

	
	
	
	T1
	T2
	T1
	T2

	[image: ]Note2
	1~4
	dBm/15kHz
	-94.65

	[image: ]Note2
	1,2,4
	dBm/SSB SCS
	-94.65

	
	3
	
	-91.65

	[image: ]
	1~4
	dB
	0
	0
	-Infinity
	3.5

	SSB RSRP Note3
	1,2.4
	dBm/SSB SCS
	-94.65
	-94.65
	-Infinity
	-91.15

	
	3
	
	-91.65
	-91.65
	-Infinity
	-88.15

	Io Note3
	1,2.4
	dBm/9.36 MHz
	-63.69
	-63.69
	-66.70
	-61.59

	
	3
	dBm/18.36 MHz
	-60.77
	-60.77
	-63.79
	-58.67

	[image: ]
	1~4
	dB
	0
	0
	-Infinity
	3.5Note 4

	Note 1:	The resources for uplink transmission are assigned to the UE prior to the start of time period T2.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	SS-RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



16.6.4.5	NR SA FR1 CSI-RS based L1-RSRP measurement when DRX is not used for 1 Rx UE
16.6.4.5.1	Test purpose
To verify that the UE makes correct reporting of L1-RSRP measurement. This test will partly verify the L1-RSRP measurement requirements in TS 38.133 [6] clause 9.5B.4.2.
16.6.4.5.2	Test applicability
This test applies to all types of NR RedCap UE with 1 Rx from Release 17 onwards.
16.6.4.5.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.6.4.0.1 and 16.6.4.0.3.
The normative reference for this requirement is TS 38.133 [6] clause A.16.6.4.5.
16.6.4.5.4	Test description
16.6.4.5.4.1	Initial conditions
Same as the initial conditions given in clause 6.6.4.3.4.1 with following exceptions:
-	Table 6.6.4.3.4.1-1 is replaced by Table 16.6.4.5.4.1-1.
-	Table 6.6.4.3.4.1-2 is replaced by Table 16.6.4.5.4.1-2.
-	Table 6.6.4.3.4.1-3 is replaced by Table 16.6.4.5.4.1-3.
Table 16.6.4.5.4.1-1: Supported test configurations
	Configuration
	Description

	16.6.4.5-1
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.6.4.5-2
	15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.6.4.5-3
	30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.6.4.5-4
	15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note:	The UE is only required to pass in one of the supported test configurations in FR1



Table 16.6.4.5.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.6.4.5.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	
	



Table 16.6.4.5.4.1-3: General test parameters
	Parameter
	Unit
	Value

	SSB GSCN
	
	freq1

	Duplex mode
	Config 1
	
	FDD

	
	Config 2,3
	
	TDD

	
	Config 4
	
	HD-FDD

	TDD Configuration
	Config 1,4
	
	N/A

	
	Config 2
	
	TDDConf.1.1

	
	Config 3
	
	TDDConf.2.1

	BWchannel
	Config 1,2,4
	MHz
	10: NRB,c = 52

	
	Config 3
	
	20: NRB,c = 51

	PDSCH Reference measurement channel
	Config 1,4
	
	SR.1.1 FDD

	
	Config 2
	
	SR.1.1 TDD

	
	Config 3
	
	SR.2.1 TDD

	RMSI CORESET Reference Channel
	Config 1,4
	
	CR.1.1 FDD 

	
	Config 2
	
	CR.1.1 TDD

	
	Config 3
	
	CR.2.1 TDD

	Dedicated CORESET Reference Channel
	Config 1,4
	
	CCR.1.1 FDD 

	
	Config 2
	
	CCR.1.1 TDD

	
	Config 3
	
	CCR.2.1 TDD

	SSB configuration
	Config 1,2,4
	
	SSB.3 FR1

	
	Config 3
	
	SSB.2 Redcap FR1

	CSI-RS configuration
	Config 1,4
	
	CSI-RS 1.3 FDD

	
	Config 2
	
	CSI-RS 1.3 TDD

	
	Config 3
	
	CSI-RS 2.3 TDD

	OCNG Patterns
	
	OP.1

	TRS Configuration
	Config 1,4
	
	TRS.1.1 FDD

	
	Config 2
	
	TRS.1.1 TDD

	
	Config 3
	
	TRS.1.2 TDD

	Initial BWP Configuration
	
	DLBWP.0.1
ULBWP.0.1

	Dedicated BWP configuration
	
	DLBWP.1.1
ULBWP.1.1

	SMTC configuration
	
	SMTC.1 RedCap

	DRX configuration
	
	Off

	reportConfigType
	
	aperiodic

	reportQuantity
	
	cri-RSRP

	Number of reported RS
	
	2

	qcl-Info
	
	SSB#0 for resource#0

	
	
	SSB#1 for resource#1

	reportSlotOffsetList
	slots
	8

	T1
	s
	5

	EPRE ratio of PSS to SSS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	

	EPRE ratio of PDSCH DMRS to SSS
	
	

	EPRE ratio of PDSCH to PDSCH DMRS
	
	

	EPRE ratio of OCNG DMRS to SSSNote 1
	
	

	EPRE ratio of OCNG to OCNG DMRS Note 1
	
	

	Propagation condition
	
	AWGN

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.



16.6.4.5.4.2	Test procedure
Same as the test procedure given in clause 6.6.4.3.4.2.
16.6.4.5.4.3	Message contents
Same as the message contents given in clause 6.6.4.3.4.3.
16.6.4.5.5	Test requirement
Same as the test requirements given in clause 6.6.4.3.5 with following exceptions:
-	Table 6.6.4.3.5-1 is replaced by Table 16.6.4.5.5-1.
Table 16.6.4.5.5-1: Cell specific test parameters
	Parameter
	Unit
	CSI-RS#0
	CSI-RS#1

	[image: ]Note1
	dBm/15kHz
	-94.65

	[image: ]Note1
	Config 1,2,4
	dBm/SCS
	-94.65

	
	Config 3
	
	-91.65

	[image: ]
	dB
	0
	3.5

	CSI-RS RSRP Note2
	Config 1,2,4
	dBm/SSB SCS
	-94.65
	-91.15

	
	Config 3
	
	-91.65
	-88.15

	Io Note2
	Config 1,2,4
	dBm/9.36 MHz
	-63.69
	-61.59

	
	Config 3
	dBm/18.36 MHz
	-60.77
	-58.67

	[image: ]
	dB
	0
	3.5

	
Note 1:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 2:	CSI-RS RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



16.6.4.6	NR SA FR1 CSI-RS based L1-RSRP measurement when DRX is not used for 2 Rx UE
16.6.4.6.1	Test purpose
To verify that the UE makes correct reporting of L1-RSRP measurement. This test will partly verify the L1-RSRP measurement requirements in TS 38.133 [6] clause 9.5B.4.2.
16.6.4.6.2	Test applicability
This test applies to all types of NR RedCap UE with 2 Rx from Release 17 onwards.
16.6.4.6.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.6.4.0.1 and 16.6.4.0.3.
The normative reference for this requirement is TS 38.133 [6] clause A.16.6.4.6.
16.6.4.6.4	Test description
16.6.4.6.4.1	Initial conditions
Same as the initial conditions given in clause 6.6.4.3.4.1 with following exceptions:
-	Table 6.6.4.3.4.1-1 is replaced by Table 16.6.4.6.4.1-1.
-	Table 6.6.4.3.4.1-2 is replaced by Table 16.6.4.6.4.1-2.
-	Table 6.6.4.3.4.1-3 is replaced by Table 16.6.4.6.4.1-3.
Table 16.6.4.6.4.1-1: Supported test configurations
	Configuration
	Description

	16.6.4.6-1
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.6.4.6-2
	15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.6.4.6-3
	30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.6.4.6-4
	15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note:	The UE is only required to pass in one of the supported test configurations in FR1



Table 16.6.4.6.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.6.4.6.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2

	Connection Diagram
	TE Part
	A.3.1.8.2
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.2
	

	Exceptions to connection diagram
	
	



Table 16.6.4.6.4.1-3: General test parameters
	Parameter
	Unit
	Value

	SSB GSCN
	
	freq1

	Duplex mode
	Config 1
	
	FDD

	
	Config 2,3
	
	TDD

	
	Config 4
	
	HD-FDD

	TDD Configuration
	Config 1,4
	
	N/A

	
	Config 2
	
	TDDConf.1.1

	
	Config 3
	
	TDDConf.2.1

	BWchannel
	Config 1,2,4
	MHz
	10: NRB,c = 52

	
	Config 3
	
	20: NRB,c = 51

	PDSCH Reference measurement channel
	Config 1,4
	
	SR.1.1 FDD

	
	Config 2
	
	SR.1.1 TDD

	
	Config 3
	
	SR.2.1 TDD

	RMSI CORESET Reference Channel
	Config 1,4
	
	CR.1.1 FDD 

	
	Config 2
	
	CR.1.1 TDD

	
	Config 3
	
	CR.2.1 TDD

	Dedicated CORESET Reference Channel
	Config 1,4
	
	CCR.1.1 FDD 

	
	Config 2
	
	CCR.1.1 TDD

	
	Config 3
	
	CCR.2.1 TDD

	SSB configuration
	Config 1,2,4
	
	SSB.3 FR1

	
	Config 3
	
	SSB.2 Redcap FR1

	CSI-RS configuration
	Config 1,4
	
	CSI-RS 1.3 FDD

	
	Config 2
	
	CSI-RS 1.3 TDD

	
	Config 3
	
	CSI-RS 2.3 TDD

	OCNG Patterns
	
	OP.1

	TRS Configuration
	Config 1,4
	
	TRS.1.1 FDD

	
	Config 2
	
	TRS.1.1 TDD

	
	Config 3
	
	TRS.1.2 TDD

	Initial BWP Configuration
	
	DLBWP.0.1
ULBWP.0.1

	Dedicated BWP configuration
	
	DLBWP.1.1
ULBWP.1.1

	SMTC configuration
	
	SMTC.1 RedCap

	DRX configuration
	
	Off

	reportConfigType
	
	aperiodic

	reportQuantity
	
	cri-RSRP

	Number of reported RS
	
	2

	qcl-Info
	
	SSB#0 for resource#0

	
	
	SSB#1 for resource#1

	reportSlotOffsetList
	slots
	8

	T1
	s
	5

	EPRE ratio of PSS to SSS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	

	EPRE ratio of PDSCH DMRS to SSS
	
	

	EPRE ratio of PDSCH to PDSCH DMRS
	
	

	EPRE ratio of OCNG DMRS to SSSNote 1
	
	

	EPRE ratio of OCNG to OCNG DMRS Note 1
	
	

	Propagation condition
	
	AWGN

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.



16.6.4.6.4.2	Test procedure
Same as the test procedure given in clause 6.6.4.3.4.2.
16.6.4.6.4.3	Message contents
Same as the message contents given in clause 6.6.4.3.4.3.
16.6.4.6.5	Test requirement
Same as the test requirements given in clause 6.6.4.3.5 with following exceptions:
-	Table 6.6.4.3.5-1 is replaced by Table 16.6.4.6.5-1.
Table 16.6.4.6.5-1: Cell specific test parameters
	Parameter
	Unit
	CSI-RS#0
	CSI-RS#1

	[image: ]Note1
	dBm/15kHz
	-94.65

	[image: ]Note1
	Config 1,2,4
	dBm/SCS
	-94.65

	
	Config 3
	
	-91.65

	[image: ]
	dB
	0
	3.5

	CSI-RS RSRP Note2
	Config 1,2,4
	dBm/SSB SCS
	-94.65
	-91.15

	
	Config 3
	
	-91.65
	-88.14

	Io Note2
	Config 1,2,4
	dBm/9.36 MHz
	-63.69
	-61.59

	
	Config 3
	dBm/18.36 MHz
	-60.77
	-58.67

	[image: ]
	dB
	0
	3.5

	
Note 1:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 2:	CSI-RS RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



16.6.4.7	NR SA FR1 CSI-RS based L1-RSRP measurement when DRX is not used for 1 Rx UE
16.6.4.7.1	Test purpose
To verify that the UE makes correct reporting of L1-RSRP measurement. This test will partly verify the L1-RSRP measurement requirements in TS 38.133 [6] clause 9.5B.4.2.
16.6.4.7.2	Test applicability
This test applies to all types of NR RedCap UE with 1 Rx from Release 17 onwards supporting long DRX cycle.
16.6.4.7.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.6.4.0.1 and 16.6.4.0.3.
The normative reference for this requirement is TS 38.133 [6] clause A.16.6.4.7.
16.6.4.7.4	Test description
16.6.4.7.4.1	Initial conditions
Same as the initial conditions given in clause 6.6.4.4.4.1 with following exceptions:
-	Table 6.6.4.4.4.1-1 is replaced by Table 16.6.4.7.4.1-1.
-	Table 6.6.4.4.4.1-2 is replaced by Table 16.6.4.7.4.1-2.
-	Table 6.6.4.4.4.1-3 is replaced by Table 16.6.4.7.4.1-3.
Table 16.6.4.7.4.1-1: Supported test configurations
	Configuration
	Description

	16.6.4.7-1
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.6.4.7-2
	15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.6.4.7-3
	30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.6.4.7-4
	15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note:	The UE is only required to pass in one of the supported test configurations in FR1



Table 16.6.4.7.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.6.4.7.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	
	



Table 16.6.4.7.4.1-3: General test parameters
	Parameter
	Unit
	Value

	SSB GSCN
	
	freq1

	Duplex mode
	Config 1
	
	FDD

	
	Config 2,3
	
	TDD

	
	Config 4
	
	HD-FDD

	TDD Configuration
	Config 1,4
	
	N/A

	
	Config 2
	
	TDDConf.1.1

	
	Config 3
	
	TDDConf.2.1

	BWchannel
	Config 1,2,4
	MHz
	10: NRB,c = 52

	
	Config 3
	
	20: NRB,c = 51

	PDSCH Reference measurement channel
	Config 1,4
	
	SR.1.1 FDD

	
	Config 2
	
	SR.1.1 TDD

	
	Config 3
	
	SR.2.1 TDD

	RMSI CORESET Reference Channel
	Config 1,4
	
	CR.1.1 FDD 

	
	Config 2
	
	CR.1.1 TDD

	
	Config 3
	
	CR.2.1 TDD

	Dedicated CORESET Reference Channel
	Config 1,4
	
	CCR.1.1 FDD 

	
	Config 2
	
	CCR.1.1 TDD

	
	Config 3
	
	CCR.2.1 TDD

	SSB configuration
	Config 1,2,4
	
	SSB.3 FR1

	
	Config 3
	
	SSB.2 Redcap FR1

	CSI-RS configuration
	Config 1,4
	
	CSI-RS 1.3 FDD

	
	Config 2
	
	CSI-RS 1.3 TDD

	
	Config 3
	
	CSI-RS 2.3 TDD

	OCNG Patterns
	
	OP.1

	TRS Configuration
	Config 1,4
	
	TRS.1.1 FDD

	
	Config 2
	
	TRS.1.1 TDD

	
	Config 3
	
	TRS.1.2 TDD

	Initial BWP Configuration
	
	DLBWP.0.1
ULBWP.0.1

	Dedicated BWP configuration
	
	DLBWP.1.1
ULBWP.1.1

	SMTC configuration
	
	SMTC.1 RedCap

	DRX configuration
	
	DRX.3

	reportConfigType
	
	aperiodic

	reportQuantity
	
	cri-RSRP

	Number of reported RS
	
	2

	qcl-Info
	
	SSB#0 for resource#0

	
	
	SSB#1 for resource#1

	reportSlotOffsetList
	slots
	8

	T1
	s
	5

	EPRE ratio of PSS to SSS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	

	EPRE ratio of PDSCH DMRS to SSS
	
	

	EPRE ratio of PDSCH to PDSCH DMRS
	
	

	EPRE ratio of OCNG DMRS to SSSNote 1
	
	

	EPRE ratio of OCNG to OCNG DMRS Note 1
	
	

	Propagation condition
	
	AWGN

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.



16.6.4.7.4.2	Test procedure
Same as the test procedure given in clause 6.6.4.4.4.2.
16.6.4.7.4.3	Message contents
Same as the message contents given in clause 6.6.4.4.4.3.
16.6.4.7.5	Test requirement
Same as the test requirements given in clause 6.6.4.4.5 with following exceptions:
-	Table 6.6.4.4.5-1 is replaced by Table 16.6.4.7.5-1.
Table 16.6.4.7.5-1: Cell specific test parameters
	Parameter
	Unit
	CSI-RS#0
	CSI-RS#1

	[image: ]Note1
	dBm/15kHz
	-94.65

	[image: ]Note1
	Config 1,2,4
	dBm/SCS
	-94.65

	
	Config 3
	
	-91.65

	[image: ]
	dB
	0
	3.5

	CSI-RS RSRP Note2
	Config 1,2,4
	dBm/SSB SCS
	-94.65
	-91.15

	
	Config 3
	
	-91.65
	-88.15

	Io Note2
	Config 1,2,4
	dBm/9.36 MHz
	-63.69
	-61.59

	
	Config 3
	dBm/18.36 MHz
	-60.77
	-58.67

	[image: ]
	dB
	0
	3.5

	
Note 1:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 2:	CSI-RS RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



16.6.4.8	NR SA FR1 CSI-RS based L1-RSRP measurement when DRX is used for 2 Rx UE
16.6.4.8.1	Test purpose
To verify that the UE makes correct reporting of L1-RSRP measurement. This test will partly verify the L1-RSRP measurement requirements in TS 38.133 [6] clause 9.5B.4.2.
16.6.4.8.2	Test applicability
This test applies to all types of NR RedCap UE with 2 Rx from Release 17 onwards supporting long DRX cycle.
16.6.4.8.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.6.4.0.1 and 16.6.4.0.3.
The normative reference for this requirement is TS 38.133 [6] clause A.16.6.4.8.
16.6.4.8.4	Test description
16.6.4.8.4.1	Initial conditions
Same as the initial conditions given in clause 6.6.4.4.4.1 with following exceptions:
-	Table 6.6.4.4.4.1-1 is replaced by Table 16.6.4.8.4.1-1.
-	Table 6.6.4.4.4.1-2 is replaced by Table 16.6.4.8.4.1-2.
-	Table 6.6.4.4.4.1-3 is replaced by Table 16.6.4.8.4.1-3.
Table 16.6.4.8.4.1-1: Supported test configurations
	Configuration
	Description

	16.6.4.8-1
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.6.4.8-2
	15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.6.4.8-3
	30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.6.4.8-4
	15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note:	The UE is only required to pass in one of the supported test configurations in FR1



Table 16.6.4.8.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.6.4.8.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2

	Connection Diagram
	TE Part
	A.3.1.8.2
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.2
	

	Exceptions to connection diagram
	
	



Table 16.6.4.8.4.1-3: General test parameters
	Parameter
	Unit
	Value

	SSB GSCN
	
	freq1

	Duplex mode
	Config 1
	
	FDD

	
	Config 2,3
	
	TDD

	
	Config 4
	
	HD-FDD

	TDD Configuration
	Config 1,4
	
	N/A

	
	Config 2
	
	TDDConf.1.1

	
	Config 3
	
	TDDConf.2.1

	BWchannel
	Config 1,2,4
	MHz
	10: NRB,c = 52

	
	Config 3
	
	20: NRB,c = 51

	PDSCH Reference measurement channel
	Config 1,4
	
	SR.1.1 FDD

	
	Config 2
	
	SR.1.1 TDD

	
	Config 3
	
	SR.2.1 TDD

	RMSI CORESET Reference Channel
	Config 1,4
	
	CR.1.1 FDD 

	
	Config 2
	
	CR.1.1 TDD

	
	Config 3
	
	CR.2.1 TDD

	Dedicated CORESET Reference Channel
	Config 1,4
	
	CCR.1.1 FDD 

	
	Config 2
	
	CCR.1.1 TDD

	
	Config 3
	
	CCR.2.1 TDD

	SSB configuration
	Config 1,2,4
	
	SSB.3 FR1

	
	Config 3
	
	SSB.2 Redcap FR1

	CSI-RS configuration
	Config 1,4
	
	CSI-RS 1.3 FDD

	
	Config 2
	
	CSI-RS 1.3 TDD

	
	Config 3
	
	CSI-RS 2.3 TDD

	OCNG Patterns
	
	OP.1

	TRS Configuration
	Config 1,4
	
	TRS.1.1 FDD

	
	Config 2
	
	TRS.1.1 TDD

	
	Config 3
	
	TRS.1.2 TDD

	Initial BWP Configuration
	
	DLBWP.0.1
ULBWP.0.1

	Dedicated BWP configuration
	
	DLBWP.1.1
ULBWP.1.1

	SMTC configuration
	
	SMTC.1 RedCap

	DRX configuration
	
	DRX.3

	reportConfigType
	
	aperiodic

	reportQuantity
	
	cri-RSRP

	Number of reported RS
	
	2

	qcl-Info
	
	SSB#0 for resource#0

	
	
	SSB#1 for resource#1

	reportSlotOffsetList
	slots
	8

	T1
	s
	5

	EPRE ratio of PSS to SSS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	

	EPRE ratio of PDSCH DMRS to SSS
	
	

	EPRE ratio of PDSCH to PDSCH DMRS
	
	

	EPRE ratio of OCNG DMRS to SSSNote 1
	
	

	EPRE ratio of OCNG to OCNG DMRS Note 1
	
	

	Propagation condition
	
	AWGN

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.



16.6.4.8.4.2	Test procedure
Same as the test procedure given in clause 6.6.4.4.4.2.
16.6.4.8.4.3	Message contents
Same as the message contents given in clause 6.6.4.4.4.3.
16.6.4.8.5	Test requirement
Same as the test requirements given in clause 6.6.4.4.5 with following exceptions:
-	Table 6.6.4.4.5-1 is replaced by Table 16.6.4.8.5-1.
Table 16.6.4.8.5-1: Cell specific test parameters
	Parameter
	Unit
	CSI-RS#0
	CSI-RS#1

	[image: ]Note1
	dBm/15kHz
	-94.65

	[image: ]Note1
	Config 1,2,4
	dBm/SCS
	-94.65

	
	Config 3
	
	-91.65

	[image: ]
	dB
	0
	3.5

	CSI-RS RSRP Note2
	Config 1,2,4
	dBm/SSB SCS
	-94.65
	-91.15

	
	Config 3
	
	-91.65
	-88.14

	Io Note2
	Config 1,2,4
	dBm/9.36 MHz
	-63.69
	-61.59

	
	Config 3
	dBm/18.36 MHz
	-60.77
	-58.67

	[image: ]
	dB
	0
	3.5

	
Note 1:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 2:	CSI-RS RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



16.6.5	NR measurements with autonomous gaps
16.6.5.0	Minimum conformance requirements
16.6.5.0.1	Minimum conformance requirements for NR SA FR1 intra-frequency CGI identification of NR neighbour cell in FR1 for 1 Rx UE
The requirements in this clause are specified for CGI identification of an NR target cell and are applicable for a UE in RRC_CONNECTED state and configured with SA operation mode. 
The UE shall identify and report the CGI of a known NR target cell when requested by the network for the purpose of reportCGI. Only one cell is provided to the UE with cellForWhichToReportCGI for identifying the CGI. The UE may make autonomous gaps in both downlink reception and uplink transmission for receiving MIB and SIB1 message according to clause 5.5.3 of TS 38.331 [13]. Note that a UE is not required to use autonomous gap if useAutonomousGaps is set to false. If autonomous gaps are used for measurement with the purpose of reportCGI, regardless of whether DRX is used or not, the UE shall be able to identify a new CGI of NR cell within:
Tidentify_CGI_redcap = (TMIB_redcap + T SIB1_redcap) ms
Where:
	TMIB_redcap is the time period used to acquire MIB message. TMIB_redcap = 6 * TSMTC ms for target cell carrier frequency on FR1.
	TSIB1_redcap is the time period used to acquire SIB1 message. TSIB1_redcap = 12 * TRMSI-scheduling ms.
	Where TSMTC is the SMTC periodicity configured for the target cell measurement, and TRMSI-scheduling is 
-	the periodicity with which the SIB1 is actually transmitted by the NR target cell when SSB and RMSI CORESET multiplexing pattern is 1
-	the maximum between the periodicity with which the SIB1 is actually transmitted by the NR target cell and TSMTC when SSB and RMSI CORESET multiplexing pattern is 2 or 3.
The requirement for identifying the CGI of an NR cell within Tidentify_CGI_redcap is applicable when no DRX is used as well as when any of the DRX cycles specified in TS 38.331 [13] is used.
Within the time Tidentify_CGI_redcap, over which the UE identifies the CGI of an NR cell, the UE shall fulfil interruption requirements specified in,
-	Clause [8.2.2.2.14] of TS 38.133 [6] if the UE is configured with SA operation mode.
In the requirement a cell is known if,
-	During the last 5 seconds before the reception of the report CGI command:
-	The UE has sent a valid L3-RSRP measurement report with SSB index for the target cell and
-	During MIB decoding at least reported SSBs remains detectable according to the cell identification conditions specified in clauses 9.2B or 9.3B of TS 38.133 [6], and
-	During SIB1 decoding the SSB used for MIB decoding remains detectable according to the cell identification conditions specified in clauses 9.2B or 9.3B of TS 38.133 [6], and
-	During MIB decoding, the SSB for MIB decoding remains detectable with SNR ≥-3dB
-	During SIB1 decoding, the PDSCH for SIB1 decoding remains detectable with SNR ≥-3dB
The CGI reporting delay is defined as the time between a command that will trigger a CGI report and the point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty of 2 x TTIDCCH resulting when inserting the measurement report to the TTI of the uplink DCCH. This measurement reporting delay excludes any delay caused by lack of UL resources for UE to send the measurement report. 
The CGI reporting delay shall be less than Tidentify_CGI_redcap plus RRC procedure delay defined in clause 12 in TS 38.331 [13].
When a RedCap UE is identifying CGI of an NR cell with autonomous gaps, the UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/TRS/CSI-RS for CQI on PCell for the following slots:
-	with up to K1 interruptions with interrupted slots up to X1 specified in Table 16.6.5.0.1-1 for each interruption during MIB decoding time period TMIB_redcap (ms).
-	with up to L1 interruptions with interrupted slots up to Y1 specified in Table 16.6.5.0.1-1 during SIB1 decoding time period TSIB1_redcap (ms) for SSB and CORESET for RMSI scheduling multiplexing patterns 1.
-	with up to L2 interruptions with interrupted slots up to interruption length Y2 specified in Table 16.6.5.0.1-1 during SIB1 decoding time period TSIB1_redcap (ms) for SSB and CORESET for RMSI scheduling multiplexing patterns 2 and 3.
Where:
-	K1 = 6 for the target cell carrier frequency on FR1, and
-	L1 = TSIB1_redcap /20 and
-	L2 = TSIB1_redcap /TSMTC, where TSMTC is the periodicity of the SMTC occasion configured for the target cell carrier.
Table 16.6.5.0.1-1: Interruption length X1, Y1 and Y2 during measurements with autonomous gaps
	[image: ]
	NR Slot length (ms) of victim cell
	Interruption length X1 (slots)
	Interruption length Y1 (slots)
	Interruption length Y2 (slots)

	0
	1
	6
	7
	6

	1
	0.5
	12 
	13
	10

	2
	0.25
	24
	25
	19

	3
	0.125
	48 
	49
	37



The normative reference for this requirement is TS 38.133 [6] clause 9.11A.
16.6.5.0.2	Minimum conformance requirements for NR SA FR1 intra-frequency CGI identification of NR neighbour cell in FR1 for 2 Rx UE
Same as clause 16.6.5.0.1 with the following exception:
TSIB1_redcap = 6 * TRMSI-scheduling ms
The normative reference for this requirement is TS 38.133 [6] clause 9.11A.
16.6.5.0.3	Minimum conformance requirements for CGI identification of an E-UTRA cell with autonomous gaps
The requirements in this clause apply when the 1Rx RedCap UE or 2Rx RedCap UE is configured with standalone NR. The UE shall identify and report the CGI when requested by an NR PCell for the purpose ‘reportCGI’. The UE may make autonomous gaps in downlink reception and uplink transmission for receiving MIB and SIB1 message according to clause 5.5.3.1 in TS 38.331 [13].
For 2Rx RedCap UE: If autonomous gaps are used for measurement with the purpose of ‘reportCGI’, the UE shall be able to identify a new CGI of E-UTRA cell within= 150 ms.
For 1Rx RedCap UE: If autonomous gaps are used for measurement with the purpose of ‘reportCGI’, the UE shall be able to identify a new CGI of E-UTRA cell within = 190 ms.
This is the maximum allowed time for the UE to identify a new CGI of an E-UTRA cell, provided that the E-UTRA cell has been already identified by the UE.
A cell shall be considered identifiable following conditions are fulfilled:
-	RSRP related side conditions given in Clause 9.1 in TS 36.133 [23] are fulfilled for a corresponding Band,
-	SCH_RP and SCH Ês/Iot according to Annex B.2.2 in TS 36.133 [23] for a corresponding Band
The MIB of an E-UTRA cell whose CGI is identified shall be considered decodable by the UE provided the PBCH demodulation requirements are met according to TS 36.101 [27].
The requirement for identifying a new CGI of an E-UTRA cell within  is applicable when no DRX is used as well as when any of the DRX cycles specified in TS 38.331 [13] is used.
The E-UTRA CGI reporting delay is defined as the time between a command that will trigger an E-UTRA CGI report and the point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty of 2 x TTIDCCH resulting when inserting the measurement report to the TTI of the uplink DCCH. This measurement reporting delay excludes any delay caused by lack of UL resources for UE to send the measurement report.
The CGI reporting delay shall be less than  plus RRC procedure delay defined in clause 12 in TS 38.331 [13], and an additional 30ms margin.
When a UE is identifying CGI of an E-UTRA FDD cell or E-UTRA TDD cell with autonomous gaps, within time period Tidentify_CGI_RedCap, E-UTRA specified in this clause, the UE shall be able to transmit at least the number of ACK/NACKs specified in Table 16.6.5.0.3-1 on PCell in the frequency range where autonomous gaps are used, provided that:
-	there is continuous DL data allocation,
-	no DRX cycle is used,
-	no measurement gaps are configured,
-	only one code word is transmitted in each slot,
-	2 slot ACK/NACK feedback is configured,
-	20 ms SMTC period is configured.
Table 16.6.5.0.3-1: Minimum number of ACK/NACKs transmitted by the UE during Tidentify_CGI_RedCap, E-UTRAN
	Minimum number of transmitted ACK/NACKs
	SCS

	
	Duplex mode configuration
	SCS

	84
	FDD
	15 kHz

	193
	FDD
	30 kHz

	28
	TDD Note 1
	15 kHz

	81
	TDD Note 1
	30 kHz

	NOTE 1:	TDD UL-DL configuration is as specified in Table A.3.3.1-1 of TS 38.101-1 [2].



The normative reference for this requirement is TS 38.133 [6] clauses 9.4A.4.
16.6.5.1	NR SA FR1 intra-frequency CGI identification of NR neighbour cell in FR1 for 1 Rx UE
Editor’s note: This test case is incomplete in following aspects:
-	Test Procedure and Message Contents are incomplete.
-	TT analysis is missing.
16.6.5.1.1	Test Purpose
The purpose of this test is to verify that the UE makes correct reporting of intra-frequency CGI identification of an NR neighbour cell in FR1 with autonomous gaps. This test shall partly verify the measurement requirements in clause 9.11A of TS 38.133 [6].
16.6.5.1.2	Test Applicability
This test applies to all types of NR RedCap UE with 1Rx from release 17 onwards and supporting acquisition of CGI from neighbour NR cell using autonomous gap.
16.6.5.1.3	Minimum Conformance Requirements
The minimum conformance requirements are specified in clause 16.6.5.0.1.
[bookmark: _Hlk122594283]The normative reference for this requirement is TS 38.133 [6] clause A.16.6.5.1.
16.6.5.1.4	Test Description
16.6.5.1.4.1	Initial conditions
This test can be run in the configuration defined in Table 16.6.5.1.4.1-1.
Table 16.6.5.1.4.1-1: Supported test configurations
	Test Case ID
	Test Config Index
	Description

	16.6.5.1-1
	1
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.6.5.1-2
	2
	15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.6.5.1-3
	3
	30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.6.5.1-4
	4
	15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	 Note:	The UE is only required to be tested in one of the supported test configurations.



Configure the test equipment and the DUT according to the parameters in Table 16.6.5.1.4.1-2.
Table 16.6.5.1.4.1-2: Test Environment parameters
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration from Table 16.6.5.1.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	N/A
	



1.	The general test parameter settings are set up according to Table 16.6.5.1.4.1-3.
2.	Message contents are defined in clause 16.6.5.1.4.3.
3.	There are two cells: Cell 1 and Cell 2 specified in the test. Cell 1 is the FR1 PCell and Cell 2 is an FR1 neighbour cell on the same frequency as the PCell. The Cell 1 and Cell 2 are configured according to the settings in Annex C.1.1 and C.1.2.
Table 16.6.5.1.4.1-3: General test parameters for SA intra-frequency CGI identification of NR neighbour cell in FR1
	Parameter
	Unit
	Test configuration
	Value
	Comment

	Active cell
	
	1, 2, 3, 4
	Cell 1
	

	Neighbour cell
	
	1, 2, 3, 4
	Cell 2
	Cell to be identified.

	RF Channel Number
	
	1, 2, 3, 4
	1: Cell 1 and Cell 2
	

	SSB configuration
	
	1, 4
	SSB.1 FR1
	

	
	
	2
	SSB.1 FR1
	

	
	
	3
	SSB.1 RedCap FR1
	

	SMTC configuration
	
	1, 4
	SMTC.2
	

	
	
	2
	SMTC.1
	

	
	
	3
	SMTC.1
	

	A3-Offset
	dB
	1, 2, 3, 4
	-4.5
	

	CP length
	
	1, 2, 3, 4
	Normal
	

	Hysteresis
	dB
	1, 2, 3, 4
	0
	

	Time To Trigger
	s
	1, 2, 3, 4
	0
	

	Filter coefficient
	
	1, 2, 3, 4
	0
	L3 filtering is not used

	DRX
	
	1, 2, 3, 4
	
	OFF

	Time offset between serving and neighbour cells
	
	1, 4
	3 ms
	Asynchronous cells.
The timing of Cell 2 is 3ms later than the timing of Cell 1.

	
	
	2
	3 ms
	Synchronous cells

	
	
	3
	3 ms
	Synchronous cells

	T1
	s
	1, 2, 3, 4
	5
	

	T2
	s
	1, 2, 3, 4
	5
	

	T3
	s
	1, 2, 3, 4
	5
	



16.6.5.1.4.2	Test procedure
The test consists of two cells: Cell 1 and Cell 2. Cell 1 is the FR1 PCell and Cell 2 is an FR1 neighbour cell on the same frequency as the PCell. The general and cell specific test parameters for PCell and neighbour cell are given in Table 16.6.5.1.4.1-3 and Table 16.6.5.1.5-1, respectively. The test consists of three successive time periods, with time durations of T1, T2 and T3 respectively. 
1. Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On and Test Mode On according to TS 38.508-1 [14] clause 4.5.
2. Set the parameters according to T1 in Table 16.6.5.1.5-1. T1 starts.
3. Set Cell 2 physical cell identity = ((current Cell 2 physical cell identity + 13) mod 1008) for one iteration of the test procedure loop.
4. The SS shall switch the power setting from T1 to T2 as specified in Table 16.6.5.1.5-1. T2 starts.
5. SS shall transmit an RRCReconfiguration message to configure the measurement object for the frequency of the serving cell and to indicate the UE that event-triggered reporting with Event A3 is used. 
6. The UE shall transmit RRCReconfigurationComplete message.
7. UE shall transmit a MeasurementReport message triggered by Event A3.
8.  After the SS receives the MeasurementReport message in step 6, the SS shall transmit RRCReconfiguration message triggering CGI identification and configuring reportCGI and useAutonomousGaps IEs set to TRUE. 
9. T3 starts when the last TTI containing the above RRC message implying CGI identification is sent to the UE.
10. The UE shall transmit RRCReconfigurationComplete message. 
11. The SS verifies that potential interruption is carried out correctly by monitoring ACK/NACK sent in PCell during T3 until a measurement report with CGI is sent. If the UE sends a measurement report containing the CGI of Cell 2 within 372 ms from the start of time period T3, then the number of successful tests is increased by one otherwise the number of failure tests is increased by one.12. Repeat step 2-11 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
16.6.5.1.4.3	Message contents
Message contents are according to TS 38.508-1 [14] clause 7.3 with the following exceptions:
Table 16.6.5.1.4.3-1: Common Exception messages for NR SA FR1 intra-frequency CGI identification of NR neighbour cell in FR1 for 1 Rx UE
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1
Table H.3.1-2
Table H.3.1-4 with condition SSB Index and A3-offset = -4.5dB
Table H.3.1-5
Table H.3.1-7 with condition INTRA-FREQ and SSB Index
Table H.3.1-8 with condition SSB RLM
[bookmark: _Hlk148963379]Table 4.6.3-142 of TS 38.508-1 [14] with condition CGI and AutoGaps



16.6.5.1.5	Test Requirements
Tables 16.6.5.1.4.1-3 and 16.6.5.1.5-1 define the general parameters and cell specific parameters for this test.
Table 16.6.5.1.5-1: NR Cell specific test parameters for SA intra-frequency CGI identification of NR neighbour cell in FR1
	Parameter
	Unit
	Test configuration 
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T1
	T2

	TDD configuration
	
	1, 4
	N/A
	N/A

	
	
	2
	TDDConf.1.1
	TDDConf.1.1

	
	
	3
	TDDConf.2.1
	TDDConf.2.1

	PDSCH RMC configuration
	
	1, 4
	SR.1.1 FDD
	N/A

	
	
	2
	SR.1.1 TDD
	

	
	
	3
	SR.2.1 TDD
	

	RMSI CORESET RMC configuration
	
	1, 4
	CR.1.1 FDD
	CR.1.1 FDD

	
	
	2
	CR.1.1 TDD
	CR.1.1 TDD

	
	
	3
	CR.2.1 TDD
	CR.2.1 TDD

	Dedicated CORESET RMC configuration
	
	1, 4
	CCR.1.1 FDD
	CCR.1.1 FDD

	
	
	2
	CCR.1.1 TDD
	CCR.1.1 TDD

	
	
	3
	CCR.2.1 TDD
	CCR.2.1 TDD

	OCNG Patterns
	
	1, 2, 3, 4
	OP.1
	OP.1

	TRS Configuration
	
	1, 4
	TRS.1.1 FDD
	N/A

	
	
	2
	TRS.1.1 TDD
	N/A

	
	
	3
	TRS.1.2 TDD
	N/A

	Initial BWP configuration
	
	1, 2, 3, 4
	DLBWP.0.1 ULBWP.0.1
	DLBWP.0.1 ULBWP.0.1

	Active DL BWP configuration
	
	1, 2, 3, 4
	DLBWP.1.1
	DLBWP.1.1

	Active UL BWP configuration
	
	1, 2, 3, 4
	ULBWP.1.1
	ULBWP.1.1

	RLM-RS
	
	1, 2, 3, 4
	SSB
	SSB

	[image: ] Note 2
	dBm/SCS
	1, 4
	-98

	
	
	2
	-98

	
	
	3
	-95

	[image: ] Note 2
	dBm/15 kHz
	1
	-98

	
	
	2
	

	
	
	3
	

	[image: ]
	dB
	1
	4
	-1.46
	-Infinity
	-1.46

	
	
	2
	
	
	
	

	
	
	3
	
	
	
	

	[image: ]
	dB
	1
	4
	4
	-Infinity
	4

	
	
	2
	
	
	
	

	
	
	3
	
	
	
	

	SS-RSRP Note 3
	dBm/SCS kHz
	1, 4
	-94
	-94
	-Infinity
	-94

	
	
	2
	-94
	-94
	-Infinity
	-94

	
	
	3
	-91
	-91
	-Infinity
	-91

	Io
	dBm/9.36 MHz
	1, 4
	-64.60
	-62.25
	-64.60
	-62.25

	
	dBm/9.36 MHz
	2
	-64.60
	-62.25
	-64.60
	-62.25

	
	dBm/18.36 MHz
	3
	-61.67
	-59.32
	-61.67
	-59.32

	Propagation Condition
	
	1, 2, 3, 4
	AWGN

	Note 1:	The resources for uplink transmission are assigned to the UE prior to the start of time period T2.
Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for [image: ] to be fulfilled.
Note 3:	SS-RSRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



The UE shall send a measurement report containing the CGI of cell 2 within 372 ms from the start of time period T3.
Test requirement = RRC Procedure delay + Tidentify_CGI_redcap + reporting delay = 10 + 360 + 2ms from the start of T3= 372 ms, allow 375ms.
The UE shall be scheduled continuously throughout the test. From the start of T3 until 375 ms, the interruption on Pcell shall not be more than the values specified for SA in TS 38.133 [6] clause 9.11A.
The rate of correct events observed during repeated tests shall be at least 90%.
16.6.5.2	NR SA FR1 intra-frequency CGI identification of NR neighbour cell in FR1 for 2 Rx UE
16.6.5.2.1	Test Purpose
The purpose of this test is to verify that the UE makes correct reporting of intra-frequency CGI identification of an NR neighbour cell in FR1 with autonomous gaps. This test shall partly verify the measurement requirements in clause 9.11A of TS 38.133 [6].
16.6.5.2.2	Test Applicability
This test applies to all types of NR RedCap UE with 2 Rx from release 17 onwards and supporting acquisition of CGI from neighbour NR cell using autonomous gap.
16.6.5.2.3	Minimum Conformance Requirements
The minimum conformance requirements are specified in clause 16.6.5.0.2.
The normative reference for this requirement is TS 38.133 [6] clause A.16.6.5.2.
16.6.5.2.4	Test Description
16.6.5.2.4.1	Initial conditions
This test can be run in the configuration defined in Table 16.6.5.2.4.1-1.
Table 16.6.5.2.4.1-1: Supported test configurations
	Test Case ID
	Test Config Index
	Description

	16.6.5.2-1
	1
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.6.5.2-2
	2
	15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.6.5.2-3
	3
	30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.6.5.2-4
	4
	15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations.



Configure the test equipment and the DUT according to the parameters in Table 16.6.5.2.4.1-2.
Table 16.6.5.2.4.1-2: Test Environment parameters
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration from Table 16.6.5.2.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	N/A
	



1.	The general test parameter settings are set up according to Table 16.6.5.2.4.1-3.
2.	Message contents are defined in clause 16.6.5.2.4.3.
3.	There are two cells: Cell 1 and Cell 2 specified in the test. Cell 1 is the FR1 PCell and Cell 2 is an FR1 neighbour cell on the same frequency as the PCell. The Cell 1 and Cell 2 are configured according to the settings in Annex C.1.1 and C.1.2.
Table 16.6.5.2.4.1-3: General test parameters for SA intra-frequency CGI identification of NR neighbour cell in FR1
	Parameter
	Unit
	Test configuration
	Value
	Comment

	Active cell
	
	1, 2, 3, 4
	Cell 1
	

	Neighbour cell
	
	1, 2, 3, 4
	Cell 2
	Cell to be identified.

	RF Channel Number
	
	1, 2, 3, 4
	1: Cell 1 and Cell 2
	

	SSB configuration
	
	1, 4
	SSB.1 FR1
	

	
	
	2
	SSB.1 FR1
	

	
	
	3
	SSB.1 RedCap FR1
	

	SMTC configuration
	
	1, 4
	SMTC.2
	

	
	
	2
	SMTC.1
	

	
	
	3
	SMTC.1
	

	A3-Offset
	dB
	1, 2, 3, 4
	-4.5
	

	CP length
	
	1, 2, 3, 4
	Normal
	

	Hysteresis
	dB
	1, 2, 3, 4
	0
	

	Time To Trigger
	s
	1, 2, 3, 4
	0
	

	Filter coefficient
	
	1, 2, 3, 4
	0
	L3 filtering is not used

	DRX
	
	1, 2, 3, 4
	
	OFF

	Time offset between serving and neighbour cells
	
	1, 4
	3 ms
	Asynchronous cells.
The timing of Cell 2 is 3ms later than the timing of Cell 1.

	
	
	2
	3 ms
	Synchronous cells

	
	
	3
	3 ms
	Synchronous cells

	T1
	s
	1, 2, 3, 4
	5
	

	T2
	s
	1, 2, 3, 4
	5
	

	T3
	s
	1, 2, 3, 4
	5
	



16.6.5.2.4.2	Test procedure
Same as in clause 16.6.5.1.4.2.
16.6.5.2.4.3	Message contents
Same as in clause 16.6.5.1.4.3.
16.6.5.2.5	Test Requirements
Tables 16.6.5.2.4.1-3 and 16.6.5.2.5-1 define the general parameters and cell specific parameters for this test.
Table 16.6.5.2.5-1: NR Cell specific test parameters for SA intra-frequency CGI identification of NR neighbour cell in FR1
	Parameter
	Unit
	Test configuration 
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T1
	T2

	TDD configuration
	
	1, 4
	N/A
	N/A

	
	
	2
	TDDConf.1.1
	TDDConf.1.1

	
	
	3
	TDDConf.2.1
	TDDConf.2.1

	PDSCH RMC configuration
	
	1, 4
	SR.1.1 FDD
	N/A

	
	
	2
	SR.1.1 TDD
	

	
	
	3
	SR.2.1 TDD
	

	RMSI CORESET RMC configuration
	
	1, 4
	CR.1.1 FDD
	CR.1.1 FDD

	
	
	2
	CR.1.1 TDD
	CR.1.1 TDD

	
	
	3
	CR.2.1 TDD
	CR.2.1 TDD

	Dedicated CORESET RMC configuration
	
	1, 4
	CCR.1.1 FDD
	CCR.1.1 FDD

	
	
	2
	CCR.1.1 TDD
	CCR.1.1 TDD

	
	
	3
	CCR.2.1 TDD
	CCR.2.1 TDD

	OCNG Patterns
	
	1, 2, 3, 4
	OP.1
	OP.1

	TRS Configuration
	
	1, 4
	TRS.1.1 FDD
	N/A

	
	
	2
	TRS.1.1 TDD
	N/A

	
	
	3
	TRS.1.2 TDD
	N/A

	IInitial BWP configuration
	
	1, 2, 3, 4
	DLBWP.0.1 ULBWP.0.1
	DLBWP.0.1 ULBWP.0.1

	Active DL BWP configuration
	
	1, 2, 3, 4
	DLBWP.1.1
	DLBWP.1.1

	Active UL BWP configuration
	
	1, 2, 3, 4
	ULBWP.1.1
	ULBWP.1.1

	RLM-RS
	
	1, 2, 3, 4
	SSB
	SSB

	[image: ] Note 2
	dBm/SCS
	1, 4
	-98

	
	
	2
	-98

	
	
	3
	-95

	[image: ] Note 2
	dBm/15 kHz
	1, 4
	-98

	
	
	2
	

	
	
	3
	

	[image: ]
	dB
	1, 4
	4
	-1.46
	-Infinity
	-1.46

	
	
	2
	
	
	
	

	
	
	3
	
	
	
	

	[image: ]
	dB
	1, 4
	4
	4
	-Infinity
	4

	
	
	2
	
	
	
	

	
	
	3
	
	
	
	

	SS-RSRP Note 3
	dBm/SCS kHz
	1, 4
	-94
	-94
	-Infinity
	-94

	
	
	2
	-94
	-94
	-Infinity
	-94

	
	
	3
	-91
	-91
	-Infinity
	-91

	Io
	dBm/9.36 MHz
	1, 4
	-64.60
	-62.25
	--64.60
	-62.25

	
	dBm/9.36 MHz
	2
	-64.60
	-62.25
	--64.60
	-62.25

	
	dBm/18.36 MHz
	3
	-61.67
	-59.32
	-61.67
	-59.32

	Propagation Condition 
	
	1, 2, 3, 4
	AWGN

	Note 1:	The resources for uplink transmission are assigned to the UE prior to the start of time period T2.
Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for [image: ] to be fulfilled.
Note 3:	SS-RSRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



The UE shall send a measurement report containing the CGI of cell 2 within 255 ms from the start of time period T3.
Test requirement = RRC Procedure delay + Tidentify_CGI + reporting delay = 10 + 240 + 2ms from the start of T3 = 252 ms, allow 255 ms.
The UE shall be scheduled continuously throughout the test. From the start of T3 until 255 ms, the interruption on PCell shall not be more than the values specified for SA in TS 38.133 [6] clause 9.11A.
The rate of correct events observed during repeated tests shall be at least 90%.
[bookmark: _Toc36149564]16.6.5.3	NR SA FR1 Identification of a new CGI of inter-RAT E-UTRA cell using autonomous gaps in NR SA for 1 Rx UE
Editor’s Note: This test case is incomplete in following aspects:
-	TT analysis is still missing.
16.6.5.3.1	Test purpose
To verify the requirement for identification of a new CGI of E-UTRA cell with autonomous gaps in NR SA in TS 38.133 clause 9.4A.4.
16.6.5.3.2	Test applicability
This test applies to all types of NR RedCap UE with 1Rx from Release 17 onwards and supporting acquisition of CGI from neighbour E-UTRA cell using autonomous gap.
16.6.5.3.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.6.5.0.3.
The normative reference for this requirement is TS 38.133 [6] clause A.16.6.5.3.
16.6.5.3.4	Test description
The test scenario comprises of one NR carrier and an E-UTRA carrier and two cells. PDCCHs indicating new transmissions shall be sent continuously to ensure that the UE would have ACK/NACK sending during identifying a new CGI of E-UTRAN cell. 
The test consists of three successive time periods, with time durations of T1, T2 and T3 respectively:
-	At the start of time duration T1, the UE does not have any timing information of Cell 2.
-	Starting T2, cell 2 becomes detectable and the UE is expected to detect and send a measurement report. A RRC message implying SI reading shall be sent to the UE during period T2, after the UE has reported Event B2. The RRC message shall create a measurement report configuration with purpose reportCGI and useAutonomousGaps set to setup.
-	The start of T3 is the instant when the last TTI containing the RRC message implying SI reading is sent to the UE.
[bookmark: _Hlk148346010]16.6.5.3.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 16.6.5.3.4.1-1.
Table 16.6.5.3.4.1-1: Supported test configurations
	Configuration
	Description

	16.6.5.3-1
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode, LTE FDD

	16.6.5.3-2
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode, LTE FDD

	16.6.5.3-3
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode, LTE FDD

	16.6.5.3-4
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode, LTE TDD

	16.6.5.3-5
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode, LTE TDD

	16.6.5.3-6
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode, LTE TDD

	16.6.5.3-7
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode, LTE FDD

	16.6.5.3-8
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode, LTE TDD

	Note:	The UE is only required to be tested in one of the supported test configurations



Configure the test equipment and the DUT according to the parameters in Table 16.6.5.3.4.1-2
Table 16.6.5.3.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.6.5.3.4.1-1.

	Propagation conditions
	AWGN
	As specified in clause C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	N/A
	



1.	Message contents are defined in clause 16.6.5.3.4.3.
2.	The power levels and settings for NR PCell (Cell 1) and E-UTRA neighbour cell (Cell 2) are set according to Annex C.1.2 and C.1.3.
3.	The test parameters are given in Table 16.3.1.3.4.1-3 below.
Table 16.6.5.3.4.1-3: General test parameters
	Parameter
	Unit
	Value
	Comment

	NR RF Channel Number
	
	1
	1 NR carrier frequency is used in the test

	LTE RF Channel Number
	
	2
	1 LTE carrier frequency is used in the test

	Active cell
	
	Cell 1
	

	Neighbour cell
	
	Cell 2
	Cell to be identified.

	LTE Channel Bandwidth
	MHz
	10
	

	LTE PDSCH/PCFICH/PDCCH/PHICH parameters
	
	
	As specified in clause A.6.1.1

	CP length
	
	Normal
	

	Hysteresis
	dB
	0
	

	Time To Trigger
	s
	0
	

	Filter coefficient
	
	0
	L3 filtering is not used

	DRX
	
	OFF
	

	useAutonomousGaps
	
	setup
	As specified in clause 5.5.3.1 in TS 38.331[13].

	Time offset between cells
	ms
	3 
	Asynchronous cells

	T1
	s
	5
	

	T2
	s
	10
	

	T3
	s
	5
	



16.6.5.3.4.2	Test procedure
Throughout the test, the UE shall be scheduled to perform DL reception on every slot suitable for DL.
1.	Ensure the UE is in State RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On according to TS 38.508-1 [14] clause 4.5. Establish SRB2 and DRB in the RRC Reconfiguration message. Cell 1 is the active cell.
2.	Set the parameters according to T1 in Table 16.6.5.3.5-1 and Table 16.6.5.3.5-2. T1 starts.
3.	The SS transmits an RRCReconfiguration message to configure event B2 triggered measurement reporting on E-UTRA Cell 2.
4.	The UE transmits an RRCReconfigurationComplete message.
5.	When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 16.6.5.3.5-1 and 16.6.5.3.5-2, T2 starts.
6.	UE transmits a MeasurementReport message triggered by Event B2.
7.	After receiving MeasurementReport message in step 6, the SS transmits an RRCReconfiguration message to release the gap configuration.
8.	UE transmits an RRCReconfigurationComplete message.
97.	After receiving RRCReconfigurationCompleteMeasurementReport message in step 6, the SS transmits an RRCReconfiguration message to configure an autonomous gap based CGI measurement reporting on E-UTRA Cell 2.
108.	The start of T3 is the instant when the last TTI containing the RRCReconfiguration message in step 7 is sent to the UE, at that instant the SS shall switch the power setting from T2 to T3 as specified in Table 16.6.5.3.5-1 and 16.6.5.3.5-2.
119.	The UE transmits an RRCReconfigurationComplete message.
1210. If the UE
a)	transmits a MeasurementReport message containing CGI of E-UTRA Cell 2 less than 240235 ms from the beginning of time period T3, and
b)	transmits ACK/NACKs no less than the minimum number of ACK/NACKs given in Table 16.6.5.3.5-5 from the start of T3 until 240235 ms,
then the number of successful tests is increased by one. Otherwise, the number of failure tests is increased by one.
131.	Set Cell 2 physical cell identity = ((current Cell 2 physical cell identity + 1) mod 14 + 2) for next iteration of the test procedure loop.
142.	Repeat step 2-131 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
16.6.5.3.4.3	Message contents
Message contents are according to TS 38.508-1 [14] clause 7.3 with the following exceptions:
Table 16.6.1.1.4.3-1: Common Exception messages
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1



Table 16.6.1.1.4.3-2: MeasConfig (Step 3, 7 & 98, test procedure)
	Derivation path: Table H.3.1-2 with condition INTER-RAT

	Information Element
	Value/Remark
	Comment
	Condition

	measConfig ::= SEQUENCE {
	
	
	

	  reportConfigToAddModList SEQUENCE(SIZE (1..maxReportConfigId)) OF SEQUENCE {
	1 entry
	
	

	    reportConfig[1] CHOICE {
	
	
	

	      reportConfigInterRAT
	ReportConfigInterRAT-B2
	Table 16.6.1.1.4.3-3
	Step 3

	
	ReportConfigInterRAT-CGI
	Table 16.6.1.1.4.3-5
	Step 98

	    }
	
	
	

	  }
	
	
	

	  measGapConfig
	MeasGapConfig-DEFAULT specified in Table H.3.1-6 with condition gapUE and Pattern #0
	
	Step 3

	  measGapConfig SEQUENCE {
	
	
	Step 78

	    gapUE CHOICE {
	
	
	

	      release
	null 
	MG needs to be released to apply interruption requirements
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 16.6.1.1.4.3-3: ReportConfigInterRAT-B2 (Table 16.6.1.1.4.3-2)
	Derivation Path: Table H.3.1-4A

	Information Element
	Value/remark
	Comment
	Condition

	ReportConfigInterRAT ::= SEQUENCE {
	
	
	

	  reportType CHOICE {
	
	
	

	    eventTriggered SEQUENCE {
	
	
	

	      eventId CHOICE {
	
	
	

	        eventB2 SEQUENCE {
	
	
	

	          b2-Threshold1 CHOICE {
	
	
	

	            rsrp
	58
	Actual threshold = 58-156 = -98dBm/SCS
	SCS15

	
	61
	Actual threshold = 61-156 = -95dBm/SCS
	SCS30

	          }
	
	
	

	          b2-Threshold2EUTRA CHOICE {
	
	
	

	            rsrp
	31
	Actual threshold = 31-140 = -109dBm
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 16.6.1.1.4.3-4: MeasResults (Step 6, test procedure)
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-79

	Information Element
	Value/remark
	Comment
	Condition

	MeasResults ::= SEQUENCE {
	
	
	

	  measResultServingMOList
	Not checked
	
	

	  measResultNeighCells CHOICE {
	
	
	

	    measResultListEUTRA SEQUENCE (SIZE (1..maxCellReport)) OF MeasResultEUTRA {
	1 entry
	
	

	      MeasResultEUTRA[1] SEQUENCE {
	
	Entry 1
	

	        eutra-PhysCellId
	EUTRA-PhysCellId of Cell 2
	
	

	        measResult SEQUENCE {
	
	
	

	          rsrp
	(0..97)
	
	

	        }
	
	
	

	        cgi-Info
	Not present
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 16.6.1.1.4.3-5: ReportConfigInterRAT-CGI (Table 16.6.1.1.4.3-2)
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-141 with condition CGI

	Information Element
	Value/remark
	Comment
	Condition

	ReportConfigInterRAT ::= SEQUENCE {
	
	
	

	  reportType CHOICE {
	
	
	

	    reportCGI SEQUENCE {
	
	
	

	      cellForWhichToReportCGI
	EUTRA-PhysCellId of Cell 2
	
	

	      useAutonomousGaps-r16
	setup
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



[bookmark: _Hlk92058255]Table 16.6.1.1.4.3-6: MeasResults (Step 1210, test procedure)
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-79

	Information Element
	Value/remark
	Comment
	Condition

	MeasResults ::= SEQUENCE {
	
	
	

	  measResultServingMOList
	Not checked
	
	

	  measResultNeighCells CHOICE {
	
	
	

	    measResultListEUTRA SEQUENCE (SIZE (1..maxCellReport)) OF MeasResultEUTRA {
	1 entry
	
	

	      MeasResultEUTRA[1] SEQUENCE {
	
	Entry 1
	

	        eutra-PhysCellId
	EUTRA-PhysCellId of Cell 2
	
	

	        measResult
	Not checked
	
	

	        cgi-Info
	Checked
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



16.6.5.3.5	Test requirements
Table 16.6.5.3.4.1-3, Table 16.6.5.3.5-1 and Table 16.6.5.3.5-2 define the primary level settings including test tolerances for the test. 
[bookmark: _Hlk164426952]Table 16.6.5.3.5-3: NR cell specific test parameters (Cell 1)
	Parameter
	Unit
	Configuration
	Cell 1

	
	
	
	T1
	T2
	T3

	RF channel number
	
	1,2,3,4,5,6,7,8
	1

	Duplex mode
	
	1,4
	FDD

	
	
	2,3,5,6
	TDD

	
	
	7,8
	HD-FDD

	TDD Configuration
	
	2,5
	TDDConf.1.1

	
	
	3,6
	TDDConf.2.1

	BWchannel
	MHz
	1,2,4,5,7,8
	10: NRB,c = 52

	
	
	3,6
	20: NRB,c = 51

	PDSCH reference measurement channel
	
	1,4,7,8
	SR.1.1 FDD

	
	
	2,5
	SR.1.1 TDD

	
	
	3,6
	SR.2.1 TDD

	CORSET reference channel
	
	1,4,7,8
	CR.1.1 FDD

	
	
	2,5
	CR.1.1 TDD

	
	
	3,6
	CR.2.1 TDD

	BWP configurations
	Initial DL BWP
	
	1,2,3,4,5,6,7,8
	DLBWP.0.1

	
	Dedicated DL BWP
	
	1,2,3,4,5,6,7,8
	DLBWP.1.1

	
	Initial UL BWP
	
	1,2,3,4,5,6,7,8
	ULBWP.0.1

	
	Dedicated UL BWP
	
	1,2,3,4,5,6,7,8
	ULBWP.1.1

	OCNG patternNote1
	
	1,2,3,4,5,6,7,8
	OP.1

	SMTC configuration
	
	1,2,3,4,5,6,7,8
	SMTC.1

	SSB configuration
	
	1,2,4,5,7,8
	SSB.1 FR1

	
	
	3,6
	SSB.1 RedCap FR1

	b2-Threshold1
	dBm/SCS
	1,2,4,5,7,8
	-98

	
	
	3,6
	-95

	b2-Threshold2EUTRA
	dBm/15kHz
	1,2,3,4,5,6,7,8
	-109

	EPRE ratio of PSS to SSS
	dB
	1,2,3,4,5,6,7,8
	0

	EPRE ratio of PBCH_DMRS to SSS
	
	
	

	EPRE ratio of PBCH to PBCH_DMRS
	
	
	

	EPRE ratio of PDCCH_DMRS to SSS
	
	
	

	EPRE ratio of PDCCH to PDCCH_DMRS
	
	
	

	EPRE ratio of PDSCH_DMRS to SSS
	
	
	

	EPRE ratio of PDSCH to PDSCH_DMRS
	
	
	

	EPRE ratio of OCNG DMRS to SSS
	
	
	

	EPRE ratio of OCNG to OCNG DMRS
	
	
	

	NocNote2
	dBm/15 KHz
	1,2,3,4,5,6,7,8
	-106.55-106

	NocNote2
	dBm/SCS
	1,2,4,5,7,8
	-106.55-106

	
	
	3,6
	-103.55-103

	Ês/Noc
	dB
	1,2,3,4,5,6,7,8
	18
	-2
	-2

	Ês/IotNote3
	dB
	1,2,3,4,5,6,7,8
	18
	-2
	-2

	SS-RSRPNote3
	dBm/SCS
	1,2,4,5,7,8
	-88.55-88
	-108.55-108
	-108.55-108

	
	
	3,6
	-85.55-85
	-105.55-105
	-105.55-105

	SSB_RPNote3
	dBm/SCS
	1,2,4,5,7,8
	-88.55-88
	-108.55-108
	-108.55-108

	
	
	3,6
	-85.55-85
	-105.55-105
	-105.55-105

	IoNote3
	dBm/9.36 MHz
	1,2,4,5,7,8
	-60.53-59.98
	-76.47-75.92
	-76.47-75.92

	
	dBm/18.36 MHz
	3,6
	-57.60-57.05
	-73.55-72.99
	-73.55-72.99

	Propagation condition
	
	1,2,3,4,5,6,7,8
	AWGN

	Antenna Configuration
	
	1,2,3,4,5,6,7,8
	1x1

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	Ês/Iot, SS-RSRP, SSB_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



Table 16.6.5.3.5-4: E-UTRA cell specific test parameters (Cell 2)
	Parameter
	Unit
	Configuration
	Cell 2

	
	
	
	T1
	T2
	T3

	RF channel number
	
	1,2,3,4,5,6,7,8
	2

	Duplex mode
	
	1,2,3,7
	FDD

	
	
	4,5,6,8
	TDD

	TDD special subframe configurationNote1
	
	4,5,6,8
	6

	TDD uplink-downlink configurationNote1
	
	4,5,6,8
	1

	BWchannel
	MHz
	1,2,3,4,5,6,7,8
	10 MHz: NRB,c = 50

	PDSCH parameters:
DL Reference Measurement ChannelNote2
	
	1,2,3,7
	10 MHz: R.3 FDD

	
	
	4,5,6,8
	10 MHz: R.0 TDD

	PCFICH/PDCCH/PHICH parameters:
DL Reference Measurement ChannelNote2
	
	1,2,3,7
	10 MHz: R.6 FDD

	
	
	4,5,6,8
	10 MHz: R.6 TDD

	OCNG PatternsNote2
	
	1,2,3,7
	10 MHz: OP.10 FDD

	
	
	4,5,6,8
	10 MHz: OP.1 TDD

	PBCH_RA
	dB
	1,2,3,4,5,6,7,8
	0

	PBCH_RB
	
	
	

	PSS_RA
	
	
	

	SSS_RA
	
	
	

	PCFICH_RB
	
	
	

	PHICH_RA
	
	
	

	PHICH_RB
	
	
	

	PDCCH_RA
	
	
	

	PDCCH_RB
	
	
	

	PDSCH_RA
	
	
	

	PDSCH_RB
	
	
	

	OCNG_RANote3
	
	
	

	OCNG_RBNote3
	
	
	

	NocNote4
	dBm/15kHz
	1,2,3,4,5,6,7,8
	-106

	Ês/Noc
	dB
	1,2,3,4,5,6,7,8
	-Infinity
	7.557
	7.557

	Ês/IotNote5
	dB
	1,2,3,4,5,6,7,8
	-Infinity
	7.557
	7.557

	RSRPNote5
	dBm/15kHz
	1,2,3,4,5,6,7,8
	-Infinity
	-98.45-99
	-98.45-99

	SCH_RPNote5
	dBm/15kHz
	1,2,3,4,5,6,7,8
	-Infinity
	-98.45-99
	-98.45-99

	Propagation Condition
	
	1,2,3,4,5,6,7,8
	AWGN

	Antenna Configuration
	
	1,2,3,4,5,6,7,8
	1x1

	Note 1:	Special subframe and uplink-downlink configurations are specified in table 4.2-1 in TS 36.211 [24].
Note 2:	DL RMCs and OCNG patterns are specified in clauses A 3.1 and A 3.2 of TS 36.133 [23] respectively.
Note 3:	OCNG shall be used such that all cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 4:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for Noc to be fulfilled.
Note 5:	Ês/Iot, RSRP, and SCH_RP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



The UE shall transmit a measurement report containing the cell global identifier of Cell 2 within overall delay from the start of T3, where the overall delay is calculated as follows,
Overall delay = TRRC Processing+Tidentify_CGI_RedCap, E-UTRAN + additional margin + TTI insertion uncertainty
-	TRRC Processing = 15 ms;
-	TRRC Processing = 10 ms, is the RRC procedure delay specified in 38.331 [13] clause 12;
-	Tidentify_CGI_RedCap, E-UTRAN = 190 ms, is the maximum allowed time for the UE to identify a new CGI of an E-UTRA cell;
-	TTI insertion uncertainty = 2 x TTIDCCH = 2ms, is the delay uncertainty when inserting the measurement report to the TTI of the uplink DCCH;
-	additional margin = 30 ms, is specified in 38.133 [6] clause 9.4A.4.2
Which gives overall delay = 15 + 190 + 30 + 2 = 237 ms, allow 240 ms.
Which gives overall delay = 10 + 190 + 30 + 2 = 232 ms, allow 235 ms.
From the start of T3 until 240235 ms. The number of ACK/NACK being transmitted by the UE shall be no less than the minimum number of ACK/NACK given in Table 16.6.5.3.5-5.
The rate of correct events observed during repeated tests shall be at least 90%.
Table 16.6.5.3.5-5: Minimum number of ACK/NACKs transmitted by the UE during the overall delay
	Test configuration
	Minimum number of transmitted ACK/NACKsNote 1

	1,4,7,8
	127129

	2,5
	4255

	3,6
	115135

	NOTE 1:	The overall ACK/NACK number is caused by two parts. Firstly, at least X ACK/NACK shall be sent during identifying the cell global identifier of cell 2, where X is defined in 38.133 [6] Table 9.4A.4.3-1. Secondly, given that continuous DL data allocation, additional 43, 14 and 34 ACK/NACK shall be sent for FDD 15 kHz, TDD 15 kHz and TDD 30 kHz, respectively, from the start of T3 until 240 ms excludes 190 ms for identifying the cell global identifier of cell 2Secondly, given that continuous DL data allocation, additional 45, 27 and 54 ACK/NACK shall be sent for FDD/HD-FDD 15 kHz, TDD 15 kHz and TDD 30 kHz, respectively, from the start of T3 until 235 ms excludes 190 ms for identifying the cell global identifier of cell 2.



16.6.5.4	NR SA FR1 Identification of a new CGI of inter-RAT E-UTRA cell using autonomous gaps in NR SA for 2 Rx UE
Editor’s Note: This test case is incomplete in following aspects:
-	TT analysis is still missing.
16.6.5.4.1	Test purpose
To verify the requirement for identification of a new CGI of E-UTRA cell with autonomous gaps in NR SA in TS 38.133 clause 9.4A.4.
16.6.5.4.2	Test applicability
This test applies to all types of NR RedCap UE with 2Rx from Release 17 onwards and supporting acquisition of CGI from neighbour E-UTRA cell using autonomous gap.
16.6.5.4.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.6.5.0.3.
The normative reference for this requirement is TS 38.133 [6] clause A.16.6.5.4.
16.6.5.4.4	Test description
Same as the test description given in clause 16.6.5.3.4
16.6.5.4.4.1	Initial conditions
Same as the initial conditions given in clause 16.6.5.3.4 with following exceptions:
-	Table 16.6.5.3.4.1-1 is replaced by Table 16.6.5.4.4.1-1;
-	Table 16.6.5.3.4.1-2 is replaced by Table 16.6.5.4.4.1-2;
-	Table 16.6.5.3.4.1-3 is replaced by Table 16.6.5.4.4.1-3.
Table 16.6.5.4.4.1-1: Supported test configurations
	Configuration
	Description

	16.6.5.4-1
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode, LTE FDD

	16.6.5.4-2
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode, LTE FDD

	16.6.5.4-3
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode, LTE FDD

	16.6.5.4-4
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode, LTE TDD

	16.6.5.4-5
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode, LTE TDD

	16.6.5.4-6
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode, LTE TDD

	16.6.5.4-7
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode, LTE FDD

	16.6.5.4-8
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode, LTE TDD

	Note:	The UE is only required to be tested in one of the supported test configurations



Table 16.6.5.4.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.6.5.4.4.1-1.

	Propagation conditions
	AWGN
	As specified in clause C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.2
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	N/A
	



Table 16.6.5.4.4.1-3: General test parameters
	Parameter
	Unit
	Value
	Comment

	NR RF Channel Number
	
	1
	1 NR carrier frequency is used in the test

	LTE RF Channel Number
	
	2
	1 LTE carrier frequency is used in the test

	Active cell
	
	Cell 1
	

	Neighbour cell
	
	Cell 2
	Cell to be identified.

	LTE Channel Bandwidth
	MHz
	10
	

	LTE PDSCH/PCFICH/PDCCH/PHICH parameters
	
	
	As specified in clause A.6.1.1

	CP length
	
	Normal
	

	Hysteresis
	dB
	0
	

	Time To Trigger
	s
	0
	

	Filter coefficient
	
	0
	L3 filtering is not used

	DRX
	
	OFF
	

	useAutonomousGaps
	
	setup
	As specified in clause 5.5.3.1 in TS 38.331[13].

	Time offset between cells
	ms
	3 
	Asynchronous cells

	T1
	s
	5
	

	T2
	s
	10
	

	T3
	s
	5
	



16.6.5.4.4.2	Test procedure
Same as the test procedure given in clause 16.6.5.3.4.2 with following exceptions:
-	Step 10 in clause 16.6.5.3.4.2 is replaced by following step:
10.	If the UE
a)	transmits a MeasurementReport message containing CGI of E-UTRA Cell 2 less than 200195 ms from the beginning of time period T3, and
b)	transmits ACK/NACKs no less than the minimum number of ACK/NACKs given in Table 16.6.5.4.5-5 from the start of T3 until 200195 ms,
then the number of successful tests is increased by one. Otherwise, the number of failure tests is increased by one.
16.6.5.4.4.3	Message contents
Same as the message contents given in clause 16.6.5.3.4.3.
16.6.5.4.5	Test requirements
Table 16.6.5.4.4.1-3, Table 16.6.5.4.5-1 and Table 16.6.5.4.5-2 define the primary level settings including test tolerances for the test.
[bookmark: _Hlk164427808]Table 16.6.5.4.5-3: NR cell specific test parameters (Cell 1)
	Parameter
	Unit
	Configuration
	Cell 1

	
	
	
	T1
	T2
	T3

	RF channel number
	
	1,2,3,4,5,6,7,8
	1

	Duplex mode
	
	1,4
	FDD

	
	
	2,3,5,6
	TDD

	
	
	7,8
	HD-FDD

	TDD Configuration
	
	2,5
	TDDConf.1.1

	
	
	3,6
	TDDConf.2.1

	BWchannel
	MHz
	1,2,4,5,7,8
	10: NRB,c = 52

	
	
	3,6
	20: NRB,c = 51

	PDSCH reference measurement channel
	
	1,4,7,8
	SR.1.1 FDD

	
	
	2,5
	SR.1.1 TDD

	
	
	3,6
	SR.2.1 TDD

	CORSET reference channel
	
	1,4,7,8
	CR.1.1 FDD

	
	
	2,5
	CR.1.1 TDD

	
	
	3,6
	CR.2.1 TDD

	BWP configurations
	Initial DL BWP
	
	1,2,3,4,5,6,7,8
	DLBWP.0.1

	
	Dedicated DL BWP
	
	1,2,3,4,5,6,7,8
	DLBWP.1.1

	
	Initial UL BWP
	
	1,2,3,4,5,6,7,8
	ULBWP.0.1

	
	Dedicated UL BWP
	
	1,2,3,4,5,6,7,8
	ULBWP.1.1

	OCNG patternNote1
	
	1,2,3,4,5,6,7,8
	OP.1

	SMTC configuration
	
	1,2,3,4,5,6,7,8
	SMTC.1

	SSB configuration
	
	1,2,4,5,7,8
	SSB.1 FR1

	
	
	3,6
	SSB.1 RedCap FR1

	b2-Threshold1
	dBm/SCS
	1,2,4,5,7,8
	-98

	
	
	3,6
	-95

	b2-Threshold2EUTRA
	dBm/15kHz
	1,2,3,4,5,6,7,8
	-109

	EPRE ratio of PSS to SSS
	dB
	1,2,3,4,5,6,7,8
	0

	EPRE ratio of PBCH_DMRS to SSS
	
	
	

	EPRE ratio of PBCH to PBCH_DMRS
	
	
	

	EPRE ratio of PDCCH_DMRS to SSS
	
	
	

	EPRE ratio of PDCCH to PDCCH_DMRS
	
	
	

	EPRE ratio of PDSCH_DMRS to SSS
	
	
	

	EPRE ratio of PDSCH to PDSCH_DMRS
	
	
	

	EPRE ratio of OCNG DMRS to SSS
	
	
	

	EPRE ratio of OCNG to OCNG DMRS
	
	
	

	NocNote2
	dBm/15 KHz
	1,2,3,4,5,6,7,8
	-106

	NocNote2
	dBm/SCS
	1,2,4,5,7,8
	-106

	
	
	3,6
	-103

	Ês/Noc
	dB
	1,2,3,4,5,6,7,8
	18
	-2
	-2

	Ês/IotNote3
	dB
	1,2,3,4,5,6,7,8
	18
	-2
	-2

	SS-RSRPNote3
	dBm/SCS
	1,2,4,5,7,8
	-88
	-108
	-108

	
	
	3,6
	-85
	-105
	-105

	SSB_RPNote3
	dBm/SCS
	1,2,4,5,7,8
	-88
	-108
	-108

	
	
	3,6
	-85
	-105
	-105

	IoNote3
	dBm/9.36 MHz
	1,2,4,5,7,8
	-59.98
	-75.92
	-75.92

	
	dBm/18.36 MHz
	3,6
	-57.05
	-72.99
	-72.99

	Propagation condition
	
	1,2,3,4,5,6,7,8
	AWGN

	Antenna Configuration and Correlation Matrix
	
	1,2,3,4,5,6,7,8
	1x2 Low

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	Ês/Iot, SS-RSRP, SSB_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



Table 16.6.5.4.5-4: E-UTRA cell specific test parameters (Cell 2)
	Parameter
	Unit
	Configuration
	Cell 2

	
	
	
	T1
	T2
	T3

	RF channel number
	
	1,2,3,4,5,6,7,8
	2

	Duplex mode
	
	1,2,3,7
	FDD

	
	
	4,5,6,8
	TDD

	TDD special subframe configurationNote1
	
	4,5,6,8
	6

	TDD uplink-downlink configurationNote1
	
	4,5,6,8
	1

	BWchannel
	MHz
	1,2,3,4,5,6,7,8
	10 MHz: NRB,c = 50

	PDSCH parameters:
DL Reference Measurement ChannelNote2
	
	1,2,3,7
	10 MHz: R.3 FDD

	
	
	4,5,6,8
	10 MHz: R.0 TDD

	PCFICH/PDCCH/PHICH parameters:
DL Reference Measurement ChannelNote2
	
	1,2,3,7
	10 MHz: R.6 FDD

	
	
	4,5,6,8
	10 MHz: R.6 TDD

	OCNG PatternsNote2
	
	1,2,3,7
	10 MHz: OP.10 FDD

	
	
	4,5,6,8
	10 MHz: OP.1 TDD

	PBCH_RA
	dB
	1,2,3,4,5,6,7,8
	0

	PBCH_RB
	
	
	

	PSS_RA
	
	
	

	SSS_RA
	
	
	

	PCFICH_RB
	
	
	

	PHICH_RA
	
	
	

	PHICH_RB
	
	
	

	PDCCH_RA
	
	
	

	PDCCH_RB
	
	
	

	PDSCH_RA
	
	
	

	PDSCH_RB
	
	
	

	OCNG_RANote3
	
	
	

	OCNG_RBNote3
	
	
	

	NocNote4
	dBm/15kHz
	1,2,3,4,5,6,7,8
	-106

	Ês/Noc
	dB
	1,2,3,4,5,6,7,8
	-Infinity
	7
	7

	Ês/IotNote5
	dB
	1,2,3,4,5,6,7,8
	-Infinity
	7
	7

	RSRPNote5
	dBm/15kHz
	1,2,3,4,5,6,7,8
	-Infinity
	-99
	-99

	SCH_RPNote5
	dBm/15kHz
	1,2,3,4,5,6,7,8
	-Infinity
	-99
	-99

	Propagation Condition
	
	1,2,3,4,5,6,7,8
	AWGN

	Antenna Configuration and Correlation Matrix
	
	1,2,3,4,5,6,7,8
	1x2 Low

	Note 1:	Special subframe and uplink-downlink configurations are specified in table 4.2-1 in TS 36.211 [24].
Note 2:	DL RMCs and OCNG patterns are specified in clauses A 3.1 and A 3.2 of TS 36.133 [23] respectively.
Note 3:	OCNG shall be used such that all cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 4:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for Noc to be fulfilled.
Note 5:	Ês/Iot, RSRP, and SCH_RP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



The UE shall transmit a measurement report containing the cell global identifier of Cell 2 within overall delay from the start of T3, where the overall delay is calculated as follows,
Overall delay = TRRC Processing+Tidentify_CGI_RedCap, E-UTRAN + additional margin + TTI insertion uncertainty
-	TRRC Processing = 15 ms;
-	TRRC Processing = 10 ms, is the RRC procedure delay specified in 38.331 [13] clause 12;
-	Tidentify_CGI_RedCap, E-UTRAN = 150 ms, is the maximum allowed time for the UE to identify a new CGI of an E-UTRA cell;
-	TTI insertion uncertainty = 2 x TTIDCCH = 2ms, is the delay uncertainty when inserting the measurement report to the TTI of the uplink DCCH;
-	additional margin = 30 ms, is specified in 38.133 [6] clause 9.4A.4.2
Which gives overall delay = 15 + 150 + 30 + 2 = 197 ms, allow 200 ms.
Which gives overall delay = 10 + 150 + 30 + 2 = 192 ms, allow 195 ms.
From the start of T3 until 200195 ms. The number of ACK/NACK being transmitted by the UE shall be no less than the minimum number of ACK/NACK given in Table 16.6.5.4.5-5.
The rate of correct events observed during repeated tests shall be at least 90%.
Table 16.6.5.4.5-5: Minimum number of ACK/NACKs transmitted by the UE during the overall delay
	Test configuration
	Minimum number of transmitted ACK/NACKsNote 1

	1,4,7,8
	127129

	2,5
	4255

	3,6
	115135

	NOTE 1:	The overall ACK/NACK number is caused by two parts. Firstly, at least X ACK/NACK shall be sent during identifying the cell global identifier of cell 2, where X is defined in 38.133 [6] Table 9.4A.4.3-1. Secondly, given that continuous DL data allocation, additional 43, 14 and 34 ACK/NACK shall be sent for FDD 15 kHz, TDD 15 kHzand TDD 30 kHz, respectively, from the start of T3 until 200 ms excludes 150 ms for identifying the cell global identifier of cell 2Secondly, given that continuous DL data allocation, additional 45, 27 and 54 ACK/NACK shall be sent for FDD/HD-FDD 15 kHz, TDD 15 kHz and TDD 30 kHz, respectively, from the start of T3 until 195 ms excludes 150 ms for identifying the cell global identifier of cell 2.



16.7	Measurement performance requirements for RedCap
16.7.1	SS-RSRP for RedCap
16.7.1.0	Minimum conformance requirements
16.7.1.0.1	Intra-frequency absolute SS-RSRP measurement accuracy requirements
The accuracy requirements in clause 6.7.1.0.1 shall apply when RedCap UE is capable of 2Rx. When UE is only required to support 1RX, the absolute accuracy requirements in Table 16.7.1.0.1-1 are valid under the following conditions:
-	Conditions defined in clause 7.3 of TS 38.101-1 [2] for reference sensitivity are fulfilled.
-	Conditions for intra-frequency measurements are fulfilled according to Annex B.2.2 for a corresponding Band for each relevant SSB.
Table 16.7.1.0.1-1: SS-RSRP Intra frequency absolute accuracy for 1Rx RedCap UE in FR1
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	SSB Ês/Iot
	Io Note 1 range

	
	
	
	NR operating band groups Note 2
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm / SCSSSB
	dBm/BWChannel
	dBm/BWChannel

	
	
	
	
	SCSSSB = 15 kHz
	SCSSSB = 30 kHz
	
	

	
	
	
	NR_FDD_FR1_A, NR_TDD_FR1_A, NR_SDL_FR1_A
	-121
	-118
	N/A
	-70

	
	
	
	NR_FDD_FR1_B
	-120.5
	-117.5
	N/A
	-70

	
	
	
	NR_TDD_FR1_C
	-120
	-117
	N/A
	-70

	5.5
	10
	-6
	NR_FDD_FR1_D, NR_TDD_FR1_D
	-119.5
	-116.5
	N/A
	-70

	
	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	-119
	-116
	N/A
	-70

	
	
	
	NR_FDD_FR1_F
	-118.5
	-115.5
	N/A
	-70

	
	
	
	NR_FDD_FR1_G
	-118
	-115
	N/A
	-70

	
	
	
	NR_FDD_FR1_H
	-117.5
	-114.5
	N/A
	-70

	9
	12
	-6
	NR_FDD_FR1_A, NR_TDD_FR1_A, NR_SDL_FR1_A, NR_FDD_FR1_B, NR_TDD_FR1_C, NR_FDD_FR1_D, NR_TDD_FR1_D, NR_FDD_FR1_E, NR_TDD_FR1_E, NR_FDD_FR1_F, NR_FDD_FR1_G, NR_FDD_FR1_H
	N/A
	N/A
	-70
	-50

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	NR operating band groups in FR1 are as defined in clause 3.5.2.



The reporting range for SS-RSRP is defined from -156dBm to -31dBm with 1dB resolution. The mapping of the measured quantity to the reported value is defined by Table 4.7.1.0.1-2. 
The normative reference for this requirement is TS 38.133 [6] clauses 10.1A.2.1 and 10.1.6. 
16.7.1.0.2	Intra-frequency relative SS-RSRP measurement accuracy requirements
The accuracy requirements in clause 6.7.1.0.2 shall apply when RedCap UE is capable of 2Rx. When UE is only required to support 1RX, the absolute accuracy requirements in Table 16.7.1.0.2-1 are valid under the following conditions:
-	Conditions defined in clause 7.3 of TS 38.101-1 [2] for reference sensitivity are fulfilled.
-	Conditions for intra-frequency measurements are fulfilled according to Annex B.2.2 for a corresponding Band for each relevant SSB.
Table 16.7.1.0.2-1: SS-RSRP Intra frequency relative accuracy for 1Rx RedCap UE in FR1
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	SSB Ês/Iot Note 2
	Io Note 1 range

	
	
	
	NR operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm / SCSSSB
	dBm/BWChannel
	dBm/BWChannel

	
	
	
	
	SCSSSB = 15 kHz
	SCSSSB = 30 kHz
	
	

	
	
	
	NR_FDD_FR1_A, NR_TDD_FR1_A,
NR_SDL_FR1_A
	-121
	-118
	N/A
	-50

	
	
	
	NR_FDD_FR1_B
	-120.5
	-117.5
	N/A
	-50

	
	
	
	NR_TDD_FR1_C
	-120
	-117
	N/A
	-50

	3
	4
	-3
	NR_FDD_FR1_D, NR_TDD_FR1_D
	-119.5
	-116.5
	N/A
	-50

	
	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	-119
	-116
	N/A
	-50

	
	
	
	NR_FDD_FR1_F
	-118.5
	-115.5
	N/A
	-50

	
	
	
	NR_FDD_FR1_G
	-118
	-115
	N/A
	-50

	
	
	
	NR_FDD_FR1_H
	-117.5
	-114.5
	N/A
	-50

	4
	4
	-6
	Note 3
	Note 3
	Note 3
	N/A
	Note 3

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The parameter SSB Ês/Iot is the minimum SSB Ês/Iot of the pair of cells to which the requirement applies.
NOTE 3:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 4:	NR operating band groups in FR1 are as defined in clause 3.5.2.



The reporting range for SS-RSRP is defined from -156dBm to -31dBm with 1dB resolution. The mapping of the measured quantity to the reported value is defined by Table 4.7.1.0.1-2. 
The normative reference for this requirement is TS 38.133 [6] clauses 10.1A.2.1 and 10.1.6. 
16.7.1.0.3	Inter-frequency absolute SS-RSRP measurement accuracy requirements
The accuracy requirements in clause 6.7.1.0.3 shall apply when RedCap UE is capable of 2Rx. When UE is only required to support 1RX, the absolute accuracy requirements in Table 16.7.1.0.3-1 are valid under the following conditions:
-	Conditions defined in clause 7.3 of TS 38.101-1 [2] for reference sensitivity are fulfilled.
-	Conditions for inter-frequency measurements are fulfilled according to Annex B.2.3 for a corresponding Band for each relevant SSB.
Table 16.7.1.0.3-1: SS-RSRP Inter frequency Absolute accuracy for 1Rx RedCap UE in FR1
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	SSB Ês/Iot Note 2
	Io Note 1 range

	
	
	
	NR operating band groups Note 3
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm / SCSSSB
	dBm/BWChannel
	dBm/BWChannel

	
	
	
	
	SCSSSB = 15 kHz
	SCSSSB = 30 kHz
	
	

	
	
	
	NR_FDD_FR1_A, NR_TDD_FR1_A, NR_SDL_FR1_A
	-121
	-118
	N/A
	-70

	
	
	
	NR_FDD_FR1_B
	-120.5
	-117.5
	N/A
	-70

	
	
	
	NR_TDD_FR1_C
	-120
	-117
	N/A
	-70

	5.5
	10
	-6
	NR_FDD_FR1_D, NR_TDD_FR1_D
	-119.5
	-116.5
	N/A
	-70

	
	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	-119
	-116
	N/A
	-70

	
	
	
	NR_FDD_FR1_F
	-118.5
	-115.5
	N/A
	-70

	
	
	
	NR_FDD_FR1_G
	-118
	-115
	N/A
	-70

	
	
	
	NR_FDD_FR1_H
	-117.5
	-114.5
	N/A
	-70

	9
	12
	-6
	NR_FDD_FR1_A, NR_TDD_FR1_A, NR_SDL_FR1_A, NR_FDD_FR1_B, NR_TDD_FR1_C, NR_FDD_FR1_D, NR_TDD_FR1_D, NR_FDD_FR1_E, NR_TDD_FR1_E, NR_FDD_FR1_F, NR_FDD_FR1_G, NR_FDD_FR1_H
	N/A
	N/A
	-70
	-50

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	Void
NOTE 3:	NR operating band groups in FR1 are as defined in clause 3.5.2.



The reporting range for SS-RSRP is defined from -156dBm to -31dBm with 1dB resolution. The mapping of the measured quantity to the reported value is defined by Table 4.7.1.0.1-2. 
The normative reference for this requirement is TS 38.133 [6] clauses 10.1A.4.1.1 and 10.1.6. 
16.7.1.0.4	Inter-frequency relative SS-RSRP measurement accuracy requirements
The accuracy requirements in clause 6.7.1.0.4 shall apply when RedCap UE is capable of 2Rx. When UE is only required to support 1RX, the absolute accuracy requirements in Table 16.7.1.0.4-1 are valid under the following conditions:
-	Conditions defined in clause 7.3 of TS 38.101-1 [2] for reference sensitivity are fulfilled.
-	Conditions for inter-frequency measurements are fulfilled according to Annex B.2.3 for a corresponding Band for each relevant SSB.
-	|SSB_RP1dBm - SSB_RP2dBm| ≤ 27 dB 
-	|Channel 1_Io ‑Channel 2_Io |  20 dB
Table 16.7.1.0.4-1: SS-RSRP Inter frequency relative accuracy for 1Rx RedCap UE in FR1
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	SSB Ês/Iot Note 2
	Io Note 1 range

	
	
	
	NR operating band groups Note 3
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm / SCSSSB
	dBm/BWChannel
	dBm/BWChannel

	
	
	
	
	SCSSSB = 15 kHz
	SCSSSB = 30 kHz
	
	

	
	
	
	NR_FDD_FR1_A, NR_TDD_FR1_A,
NR_SDL_FR1_A
	-121
	-118
	N/A
	-50

	
	
	
	NR_FDD_FR1_B
	-120.5
	-117.5
	N/A
	-50

	
	
	
	NR_TDD_FR1_C
	-120
	-117
	N/A
	-50

	5.5
	7
	-6
	NR_FDD_FR1_D, NR_TDD_FR1_D
	-119.5
	-116.5
	N/A
	-50

	
	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	-119
	-116
	N/A
	-50

	
	
	
	NR_FDD_FR1_F
	-118.5
	-115.5
	N/A
	-50

	
	
	
	NR_FDD_FR1_G
	-118
	-115
	N/A
	-50

	
	
	
	NR_FDD_FR1_H
	-117.5
	-114.5
	N/A
	-50

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The parameter SSB Ês/Iot is the minimum SSB Ês/Iot of the pair of cells to which the requirement applies.
NOTE 3:	NR operating band groups in FR1 are as defined in clause 3.5.2.



The reporting range for SS-RSRP is defined from -156dBm to -31dBm with 1dB resolution. The mapping of the measured quantity to the reported value is defined by Table 4.7.1.0.1-2.
The normative reference for this requirement is TS 38.133 [6] clauses 10.1A.4.1.2 and 10.1.6.
16.7.1.1	Intra-frequency measurements for RedCap
16.7.1.1.1	NR SA FR1 SS-RSRP absolute measurement accuracy for 1 Rx UE
Editor’s note: This test case is incomplete in following aspects:
-	TT analysis is missing.
-	Message Contents is incomplete
-	Applicability is missing in 38.522
16.7.1.1.1.1	Test purpose
The purpose of this test is to verify that the intra-frequency SS-RSRP absolute measurement accuracy is within the specified limits for all bands. 
16.7.1.1.1.2	Test applicability
This test applies to all types of NR RedCap UE with 1 Rx from Release 17 onwards.
16.7.1.1.1.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.7.1.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.16.7.1.1.
16.7.1.1.1.4	Test description
16.7.1.1.1.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 16.7.1.1.1.4.1-1.
Table 16.7.1.1.1.4.1-1: NR SA FR1 SS-RSRP measurement accuracy supported test configurations
	Test Case ID
	Description

	16.7.1.1.1-1
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.7.1.1.1-2
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.7.1.1.1-3
	NR 30kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.7.1.1.1-4
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note: The UE is only required to be tested in one of the supported test configurations.



Configure the test equipment and the DUT according to the parameters in Table 16.7.1.1.1.4.1-2.
Table 16.7.1.1.1.4.1-2: Initial conditions for SS-RSRP intra frequency absolute accuracy in FR1 
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.7.1.1.1.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	- Without LTE link
	



1. Message contents are defined in clause 16.7.1.1.1.4.3.
2. Cell 1 is the NR FR1 serving cell (PCell) and Cell 2 is the NR neighbour in the same frequency and the target cell for SS-RSRP measurements. The connection setup is done according to the settings in Annex C.1.1 and C.1.2.
16.7.1.1.1.4.2	Test procedure
Same as the test procedure given in clause 6.7.1.1.1.4.2 with following exceptions:
-	Table 6.7.1.1.1.5-1 is replaced by Table 16.7.1.1.1.5-1.
-	Table 6.7.1.1.1.5-2 is replaced by Table 16.7.1.1.1.5-2.
16.7.1.1.1.4.3	Message contents
Same as the message contents given in clause 6.7.1.1.4.3 with following exceptions:
-	Specific message contents exceptions for test configuration 6.7.1.1-1 applies to test configuration 16.7.1.1.1-4.
-	Table H.3.1-3 is used with associated condition SSB.1 RedCap FR1 for test configuration 16.7.1.1.1-3
TBD
16.7.1.1.1.5	Test requirement
Table 16.7.1.1.1.5-1 defines the primary level settings including test tolerances for all tests.
Each SS-RSRP measurement report for each of the tests in Table 16.7.1.1.1.5-1 shall meet the corresponding absolute accuracy requirements in Table 16.7.1.1.1.5-2 for test configurations 1, 2 and 4 and the corresponding absolute accuracy requirements in Table 16.7.1.1.1.5-3 for test configuration 3.
Table 16.7.1.1.1.5-1: NR SA FR1 SS-RSRP measurement accuracy test parameters
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	Cell ID
	
	489
	0
	489
	0
	489
	0

	SSB ARFCN
	
	freq1
	freq1
	freq1

	Duplex mode
	Config 1
	
	FDD

	
	Config 2,3
	
	TDD

	
	Config 4
	
	HD-FDD

	TDD configuration
	Config 1, 4
	
	Not Applicable

	
	Config 2
	
	TDDConf.1.1

	
	Config 3
	
	TDDConf.2.1

	BWchannel
	Config 1, 4
	MHz
	10: NRB,c = 52

	
	Config 2
	
	10: NRB,c = 52

	
	Config 3
	
	20: NRB,c = 51

	BWP BW
	Config 1, 4
	
	10: NRB,c = 52

	
	Config 2
	
	10: NRB,c = 52

	
	Config 3
	
	20: NRB,c = 51

	Downlink initial BWP configuration
	
	DLBWP.0.1

	Downlink dedicated BWP configuration
	
	DLBWP.1.1

	Uplink initial BWP configuration
	
	ULBWP.0.1

	Uplink dedicated BWP configuration
	
	ULBWP.1.1

	TRS configuration
	Config 1, 4
	
	TRS.1.1 FDD
	NA
	TRS.1.1 FDD
	NA
	TRS.1.1 FDD
	NA

	
	Config 2
	
	TRS.1.1 TDD
	NA
	TRS.1.1 TDD
	NA
	TRS.1.1 TDD
	NA

	
	Config 3
	
	TRS.1.2 TDD
	NA
	TRS.1.2 TDD
	NA
	TRS.1.2 TDD
	NA

	DRX Cycle
	ms
	Not Applicable

	PDSCH Reference measurement channel 
	Config 1, 4
	
	SR.1.1 FDD
	-
	SR.1.1 FDD
	-
	SR.1.1 FDD
	-

	
	Config 2
	
	SR.1.1 TDD
	
	SR.1.1 TDD
	
	SR.1.1 TDD
	

	
	Config 3
	
	SR2.1 TDD
	
	SR2.1 TDD
	
	SR2.1 TDD
	

	RMSI CORESET Reference Channel
	Config 1, 4
	
	CR.1.1 FDD
	-
	CR.1.1 FDD
	-
	CR.1.1 FDD
	-

	
	Config 2
	
	CR.1.1 TDD
	
	CR.1.1 TDD
	
	CR.1.1 TDD
	

	
	Config 3
	
	CR2.1 TDD
	
	CR2.1 TDD
	
	CR2.1 TDD
	

	Control channel RMC
	Config 1, 4
	
	CCR.1.1 FDD
	-
	CCR.1.1 FDD
	-
	CCR.1.1 FDD
	-

	
	Config 2
	
	CCR.1.1 TDD
	
	CCR.1.1 TDD
	
	CCR.1.1 TDD
	

	
	Config 3
	
	CCR2.1 TDD
	
	CCR2.1 TDD
	
	CCR2.1 TDD
	

	SSB configuration
	Config 1, 4
	
	SSB.1 FR1
	SSB.1 FR1
	SSB.1 FR1
	SSB.1 FR1
	SSB.1 FR1
	SSB.1 FR1

	
	Config 2
	
	SSB.1 FR1
	SSB.1 FR1
	SSB.1 FR1
	SSB.1 FR1
	SSB.1 FR1
	SSB.1 FR1

	
	Config 3
	
	SSB.1 RedCap FR1
	SSB. 1 RedCap FR1
	SSB. 1 RedCap FR1
	SSB. 1 RedCap FR1
	SSB.1 RedCap FR1
	SSB.1 RedCap FR1

	Time offset with Cell 1
	Config 1, 4
	ms
	-
	3
	-
	3
	-
	3

	
	Config 2,3
	s
	-
	3
	-
	3
	-
	3

	SMTC configuration
	Config 1, 4
	
	SMTC.2

	
	Config 2,3
	
	SMTC.1

	OCNG Patterns
	
	OCNG pattern 1

	PDSCH/PDCCH subcarrier spacing
	Config 1,2,4
	kHz
	15 kHz

	
	Config 3
	
	30kHz

	EPRE ratio of PSS to SSS
	dB
	0
	0
	0
	0
	0
	0

	EPRE ratio of PBCH DMRS to SSS
	
	
	
	
	
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	
	
	
	
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	
	
	
	
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	
	
	
	
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	
	
	
	
	
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	
	
	
	
	
	

	EPRE ratio of OCNG DMRS to SSS(Note 1)
	
	
	
	
	
	
	

	EPRE ratio of OCNG to OCNG DMRS (Note 1)
	
	
	
	
	
	
	

	
Note2
	Config 1,2,4
	Depending on band
group
	dBm/15KhZ
	-107.5-106
	-88
	-114 + ΔBG_offset

	
	Config 3
	Depending on band
group
	
	Not applicableNote 5
	-94
	-115.20-114 + ΔBG_offset

	
Note2
	Config 1,2,4
	dBm/SCS
	-106
	-88
	Same as Noc/15kHz

	
	Config 3
	Depending on band
group
	
	Not applicableNote 5
	-91
	-112.20-111 + ΔBG_offset

	

	dB
	2.232.46+TT
	-5.57-5.97+TT
	2.232.46+TT
	-5.57-5.97+TT
	-0.01-0.01+TT
	-4.76-4.76+TT

	

	dB
	6
	1
	6
	1
	3
	0

	SS-RSRPNote3
	Config 1,2,4
	Depending on band
group
	dBm/SCS
	-101.50-100+ TT
	-106.10-105+ TT
	-82-82+ TT
	-86.60-87+ TT
	-111.00 + ΔBG_offset-111.00 + ΔBG_offset+ TT
	-114.00 + ΔBG_offset-114.00 + ΔBG_offset+ TT

	
	Config 3
	Depending on band
group
	
	Not applicableNote 5
	Not applicableNote 5
	-85-85+ TT
	-89.60-90+ TT
	-109.20 + ΔBG_offset-108.00 + ΔBG_offset+ TT
	-112.2+ ΔBG_offset-111.00 + ΔBG_offset+ TT

	IoNote3
	Config 1,2,4
	Depending on band
group
	dBm/
9.36MHz
	-71.68-70.09
	-52.09
	-80.20-80.03 + ΔBG_offset

	
	Config 3
	Depending on band
group
	dBm/
38.16MHz
	Not applicableNote 5-
	-51.91-55.18
	-75.13-77.12 + ΔBG_offset

	Propagation condition
	-
	AWGN

	Antenna configuration
	
	1x1

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	SS-RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	SS-RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
Note 5:	Subtest 1 is not used when testing with 30kHz SSB SCS
Note 6:	The test configuration excludes support for band n51 and it is not required to run this test on band n51 in this release of the specification
Note 7:	ΔBG_offset is defined in clause 3A.4, Table 3A.4.1-2.



Table 16.7.1.1.1.5-2: SS-RSRP Intra frequency absolute accuracy requirements for the reported values for test configurations 1, 2 and 4
	Normal Conditions
	Test 1
All bands
	Test 2
All bands
	Test 3

	Lowest reported value (Cell 2)
	43
	59
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	35

	
	
	
	Bands NR_FDD_FR1_B
	36

	
	
	
	Bands NR_TDD_FR1_C
	36

	
	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	37

	
	
	
	Bands NR_FDD_FR1_E, Bands NR_TDD_FR1_E
	37

	
	
	
	NR_FDD_FR1_F
	38

	
	
	
	Bands NR_FDD_FR1_G
	38

	
	
	
	Bands NR_FDD_FR1_H
	39

	Highest reported value (Cell 2)
	57
	80
	NR_FDD_FR1_A, NR_TDD_FR1_A
	50

	
	
	
	NR_FDD_FR1_B
	50

	
	
	
	NR_TDD_FR1_C
	51

	
	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	51

	
	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	52

	
	
	
	NR_FDD_FR1_F
	52

	
	
	
	NR_FDD_FR1_G
	53

	
	
	
	NR_FDD_FR1_H
	53

	Extreme Conditions
	Test 1
All bands
	Test 2
All bands
	Test 3

	Lowest reported value (Cell 2)
	39
	56
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	31

	
	
	
	Bands NR_FDD_FR1_B
	31

	
	
	
	Bands NR_TDD_FR1_C
	32

	
	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	32

	
	
	
	Bands NR_FDD_FR1_E, Bands NR_TDD_FR1_E
	33

	
	
	
	NR_FDD_FR1_F
	33

	
	
	
	Bands NR_FDD_FR1_G
	34

	
	
	
	Bands NR_FDD_FR1_H
	34

	Highest reported value (Cell 2)
	62
	83
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	54

	
	
	
	Bands NR_FDD_FR1_B
	55

	
	
	
	Bands NR_TDD_FR1_C
	55

	
	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	56

	
	
	
	Bands NR_FDD_FR1_E, Bands NR_TDD_FR1_E
	56

	
	
	
	NR_FDD_FR1_F
	57

	
	
	
	Bands NR_FDD_FR1_G
	57

	
	
	
	Bands NR_FDD_FR1_H
	58

	Note 1:	NR operating band groups are as defined in Section 3A.4.1.



	Normal Conditions
	Test 1
All bands
	Test 2
All bands
	Test 3

	Lowest reported value (Cell 2)
	FFS
	FFS
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	FFS

	
	
	
	Bands NR_FDD_FR1_B
	FFS

	
	
	
	Bands NR_TDD_FR1_C
	FFS

	
	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	FFS

	
	
	
	Bands NR_FDD_FR1_E, Bands NR_TDD_FR1_E
	FFS

	
	
	
	Bands NR_FDD_FR1_G
	FFS

	
	
	
	Bands NR_FDD_FR1_H
	FFS

	Highest reported value (Cell 2)
	FFS
	FFS
	NR_FDD_FR1_A, NR_TDD_FR1_A
	FFS

	
	
	
	NR_FDD_FR1_B
	FFS

	
	
	
	NR_TDD_FR1_C
	FFS

	
	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	FFS

	
	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	FFS

	
	
	
	NR_FDD_FR1_G
	FFS

	
	
	
	NR_FDD_FR1_H
	FFS

	Extreme Conditions
	Test 1
All bands
	Test 2
All bands
	Test 3

	Lowest reported value (Cell 2)
	FFS
	FFS
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	FFS

	
	
	
	Bands NR_FDD_FR1_B
	FFS

	
	
	
	Bands NR_TDD_FR1_C
	FFS

	
	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	FFS

	
	
	
	Bands NR_FDD_FR1_E, Bands NR_TDD_FR1_E
	FFS

	
	
	
	Bands NR_FDD_FR1_G
	FFS

	
	
	
	Bands NR_FDD_FR1_H
	FFS

	Highest reported value (Cell 2)
	FFS
	FFS
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	FFS

	
	
	
	Bands NR_FDD_FR1_B
	FFS

	
	
	
	Bands NR_TDD_FR1_C
	FFS

	
	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	FFS

	
	
	
	Bands NR_FDD_FR1_E, Bands NR_TDD_FR1_E
	FFS

	
	
	
	Bands NR_FDD_FR1_G
	FFS

	
	
	
	Bands NR_FDD_FR1_H
	FFS

	Note 1:	NR operating band groups are as defined in Section 3A.4.1.



[bookmark: _Hlk164424804]Table 16.7.1.1.1.5-3: SS-RSRP Intra frequency absolute accuracy requirements for the reported values for test configuration 3
	Normal Conditions
	Test 1
All bands
	Test 2
All bands
	Test 3

	Lowest reported value (Cell 2)
	N/A
	56
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	37

	
	
	
	Bands NR_FDD_FR1_B
	38

	
	
	
	Bands NR_TDD_FR1_C
	38

	
	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	39

	
	
	
	Bands NR_FDD_FR1_E, Bands NR_TDD_FR1_E
	39

	
	
	
	NR_FDD_FR1_F
	40

	
	
	
	Bands NR_FDD_FR1_G
	40

	
	
	
	Bands NR_FDD_FR1_H
	41

	Highest reported value (Cell 2)
	N/A
	77
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	51

	
	
	
	Bands NR_FDD_FR1_B
	52

	
	
	
	Bands NR_TDD_FR1_C
	52

	
	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	53

	
	
	
	Bands NR_FDD_FR1_E, Bands NR_TDD_FR1_E
	53

	
	
	
	NR_FDD_FR1_F
	54

	
	
	
	Bands NR_FDD_FR1_G
	54

	
	
	
	Bands NR_FDD_FR1_H
	55

	Extreme Conditions
	Test 1
All bands
	Test 2
All bands
	Test 3

	Lowest reported value (Cell 2)
	N/A
	53
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	33

	
	
	
	Bands NR_FDD_FR1_B
	33

	
	
	
	Bands NR_TDD_FR1_C
	34

	
	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	34

	
	
	
	Bands NR_FDD_FR1_E, Bands NR_TDD_FR1_E
	35

	
	
	
	NR_FDD_FR1_F
	35

	
	
	
	Bands NR_FDD_FR1_G
	36

	
	
	
	Bands NR_FDD_FR1_H
	36

	Highest reported value (Cell 2)
	N/A
	80
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	56

	
	
	
	Bands NR_FDD_FR1_B
	56

	
	
	
	Bands NR_TDD_FR1_C
	57

	
	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	57

	
	
	
	Bands NR_FDD_FR1_E, Bands NR_TDD_FR1_E
	58

	
	
	
	NR_FDD_FR1_F
	58

	
	
	
	Bands NR_FDD_FR1_G
	59

	
	
	
	Bands NR_FDD_FR1_H
	59

	Note 1:	NR operating band groups are as defined in Section 3A.4.1.



	Normal Conditions
	Test 1
All bands
	Test 2
All bands
	Test 3

	Lowest reported value (Cell 2)
	N/A
	FFS
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	FFS

	
	
	
	Bands NR_FDD_FR1_B
	FFS

	
	
	
	Bands NR_TDD_FR1_C
	FFS

	
	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	FFS

	
	
	
	Bands NR_FDD_FR1_E, Bands NR_TDD_FR1_E
	FFS

	
	
	
	Bands NR_FDD_FR1_G
	FFS

	
	
	
	Bands NR_FDD_FR1_H
	FFS

	Highest reported value (Cell 2)
	N/A
	FFS
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	FFS

	
	
	
	Bands NR_FDD_FR1_B
	FFS

	
	
	
	Bands NR_TDD_FR1_C
	FFS

	
	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	FFS

	
	
	
	Bands NR_FDD_FR1_E, Bands NR_TDD_FR1_E
	FFS

	
	
	
	Bands NR_FDD_FR1_G
	FFS

	
	
	
	Bands NR_FDD_FR1_H
	FFS

	Extreme Conditions
	Test 1
All bands
	Test 2
All bands
	Test 3

	Lowest reported value (Cell 2)
	N/A
	FFS
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	FFS

	
	
	
	Bands NR_FDD_FR1_B
	FFS

	
	
	
	Bands NR_TDD_FR1_C
	FFS

	
	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	FFS

	
	
	
	Bands NR_FDD_FR1_E, Bands NR_TDD_FR1_E
	FFS

	
	
	
	Bands NR_FDD_FR1_G
	FFS

	
	
	
	Bands NR_FDD_FR1_H
	FFS

	Highest reported value (Cell 2)
	N/A
	FFS
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	FFS

	
	
	
	Bands NR_FDD_FR1_B
	FFS

	
	
	
	Bands NR_TDD_FR1_C
	FFS

	
	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	FFS

	
	
	
	Bands NR_FDD_FR1_E, Bands NR_TDD_FR1_E
	FFS

	
	
	
	Bands NR_FDD_FR1_G
	FFS

	
	
	
	Bands NR_FDD_FR1_H
	FFS

	Note 1:	NR operating band groups are as defined in Section 3A.4.1.



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
16.7.1.1.2	NR SA FR1 SS-RSRP relative measurement accuracy for 1 Rx UE
Editor’s note: This test case is incomplete in following aspects:
-	TT analysis is missing.
-	Message Contents is incomplete
-	Applicability is missing in 38.522
16.7.1.1.2.1	Test purpose
The purpose of this test is to verify that the intra-frequency SS-RSRP relative measurement accuracy is within the specified limits for all bands.
16.7.1.1.2.2	Test applicability
This test applies to all types of NR RedCap UE with 1 Rx from Release 17 onwards.
16.7.1.1.2.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.7.1.0.2.
The normative reference for this requirement is TS 38.133 [6] clause A.16.7.1.1.
16.7.1.1.2.4	Test description
16.7.1.1.2.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 16.7.1.1.2.4.1-1.
Table 16.7.1.1.2.4.1-1: NR SA FR1 SS-RSRP measurement accuracy supported test configurations
	Test Case ID
	Description

	16.7.1.1.2-1
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.7.1.1.2-2
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.7.1.1.2-3
	 NR 30kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.7.1.1.2-4
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note: The UE is only required to be tested in one of the supported test configurations



Configure the test equipment and the DUT according to the parameters in Table 16.7.1.1.2.4.1-2.
Table 16.7.1.1.2.4.1-2: Initial conditions for SS-RSRP intra frequency relative accuracy in FR1 
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.7.1.1.2.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	- Without LTE link
	



1. Message contents are defined in clause 16.7.1.1.2.4.3.
2. Cell 1 is the NR FR1 serving cell (PCell) and Cell 2 is the NR neighbour in the same frequency and the target cell for SS-RSRP measurements. The connection setup is done according to the settings in Annex C.1.1 and C.1.2.
16.7.1.1.2.4.2	Test procedure
Same as the test procedure given in clause 6.7.1.1.2.4.2 with following exceptions:
-	Table 6.7.1.1.2.5-1 is replaced by Table 16.7.1.1.2.5-1.
-	Table 6.7.1.1.2.5-2 is replaced by Table 16.7.1.1.2.5-2.
16.7.1.1.2.4.3	Message contents
Message contents are same as in clause 16.7.1.1.1.4.3.
16.7.1.1.2.5	Test requirement
Table 16.7.1.1.2.5-1 defines the primary level settings including test tolerances for all tests.
Each SS-RSRP measurement report for each of the tests in Table 16.7.1.1.2.5-1 shall meet the corresponding relative accuracy requirements in Table 16.7.1.1.2.5-2.
Table 16.7.1.1.2.5-1: Same as Table 16.7.1.1.1.5-1 with the following exceptions:
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	
Note2
	Config 1,2,4
	Depending on band
group
	dBm/15KhZ
	-106
	-88
	-114 + ΔBG_offset

	
	Config 3
	Depending on band
group
	
	Not applicableNote 5
	-94
	-114 + ΔBG_offset

	
Note2
	Config 1,2,4
	dBm/SCS
	-106
	-88
	Same as Noc/15kHz

	
	Config 3
	Depending on band
group
	
	Not applicableNote 5
	-91
	-111 + ΔBG_offset

	

	dB
	1.88
	-4.97
	1.88
	-4.97
	-0.01
	-4.76

	

	dB
	6
	2
	6
	2
	3
	0

	SS-RSRPNote3
	Config 1,2,4
	Depending on band
group
	dBm/SCS
	-100
	-104
	-82
	-86.00
	-111.00 + ΔBG_offset
	-114.00 + ΔBG_offset

	
	Config 3
	Depending on band
group
	
	Not applicableNote 5
	Not applicableNote 5
	-85
	-89
	-108 + ΔBG_offset
	-111+ ΔBG_offset

	IoNote3
	Config 1,2,4
	Depending on band
group
	dBm/
9.36MHz
	-70.05
	-52.05
	-80.20 + ΔBG_offset

	
	Config 3
	Depending on band
group
	dBm/
38.16MHz
	Not applicableNote 5-
	-58.05
	-80.20 + ΔBG_offset



TBD

Table 16.7.1.1.2.5-2: SS-RSRP Intra frequency relative accuracy requirements for the reported values
	
	Test 1
	Test 2
	Test 3

	
	All bands
	All bands
	All bands

	Normal Conditions

	Lowest reported value (Cell 2)
	RSRP_x - 8 
	RSRP_x - 8
	RSRP_x - 7

	Highest reported value (Cell 2)
	RSRP_x - 1
	RSRP_x - 1
	RSRP_x + 1

	Extreme Conditions

	Lowest reported value (Cell 2)
	RSRP_x - 8 
	RSRP_x - 8
	RSRP_x - 7

	Highest reported value (Cell 2)
	RSRP_x - 1
	RSRP_x - 1
	RSRP_x + 1

	RSRP_x is the reported value of Cell 1



TBD

For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
16.7.1.2.1	NR SA FR1 SS-RSRP absolute measurement accuracy for 2 Rx UE
Editor’s note: This test case is incomplete in following aspects:
-	TT analysis is missing.
-	Message Contents is incomplete
-	Applicability is missing in 38.522
16.7.1.2.1.1	Test purpose
The purpose of this test is to verify that the intra-frequency SS-RSRP absolute measurement accuracy is within the specified limits for all bands.
16.7.1.2.1.2	Test applicability
This test applies to all types of NR RedCap UE with 2 Rx from Release 17 onwards.
16.7.1.2.1.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.7.1.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.16.7.1.2.
16.7.1.2.1.4	Test description
16.7.1.2.1.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 16.7.1.2.1.4.1-1.
Table 16.7.1.2.1.4.1-1: NR SA FR1 SS-RSRP measurement accuracy supported test configurations
	Test Case ID
	Description

	16.7.1.2.1-1
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.7.1.2.1-2
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.7.1.2.1-3
	NR 30kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.7.1.2.1-4
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note: The UE is only required to be tested in one of the supported test configurations



Configure the test equipment and the DUT according to the parameters in Table 16.7.1.2.1.4.1-2.
Table 16.7.1.2.1.4.1-2: Initial conditions for SS-RSRP intra frequency absolute accuracy in FR1 
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.7.1.2.1.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2

	Connection Diagram
	TE Part
	A.3.1.8.2
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	- Without LTE link
	



1. Message contents are defined in clause 16.7.1.2.1.4.3.
2. Cell 1 is the NR FR1 serving cell (PCell) and Cell 2 is the NR neighbour in the same frequency and the target cell for SS-RSRP measurements. The connection setup is done according to the settings in Annex C.1.1 and C.1.2.
16.7.1.2.1.4.2	Test procedure
Same as the test procedure given in clause 6.7.1.1.1.4.2 with following exceptions:
-	Table 6.7.1.1.1.5-1 is replaced by Table 16.7.1.2.1.5-1.
-	Table 6.7.1.1.1.5-2 is replaced by Table 16.7.1.2.1.5-2.
16.7.1.2.1.4.3	Message contents
Same as the message contents given in clause 6.7.1.1.4.3 with following exceptions:
-	Specific message contents exceptions for test configuration 6.7.1.1-1 applies to test configuration 16.7.1.2.1-4.
-	Table H.3.1-3 is used with associated condition SSB.1 RedCap FR1 for test configuration 16.7.1.2.1-3TBD
16.7.1.2.1.5	Test requirement
Table 16.7.1.2.1.5-1 defines the primary level settings including test tolerances for all tests.
Each SS-RSRP measurement report for each of the tests in Table 16.7.1.2.1.5-1 shall meet the corresponding absolute accuracy requirements in Table 16.7.1.2.1.5-2 for test configurations 1, 2 and 4 and the corresponding absolute accuracy requirements in Table 16.7.1.2.1.5-3 for test configuration 3.
Table 16.7.1.2.1.5-1: NR SA FR1 SS-RSRP measurement accuracy test parameters
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	Cell ID
	
	489
	0
	489
	0
	489
	0

	SSB ARFCN
	
	freq1
	freq1
	freq1

	Duplex mode
	Config 1
	
	FDD

	
	Config 2,3
	
	TDD

	
	Config 4
	
	HD-FDD

	TDD configuration
	Config 1,4
	
	Not Applicable

	
	Config 2
	
	TDDConf.1.1

	
	Config 3
	
	TDDConf.2.1

	BWchannel
	Config 1,4
	MHz
	10: NRB,c = 52

	
	Config 2
	
	10: NRB,c = 52

	
	Config 3
	
	20: NRB,c = 51

	BWP BW
	Config 1,4
	
	10: NRB,c = 52

	
	Config 2
	
	10: NRB,c = 52

	
	Config 3
	
	20: NRB,c = 51

	Downlink initial BWP configuration
	
	DLBWP.0.1

	Downlink dedicated BWP configuration
	
	DLBWP.1.1

	Uplink initial BWP configuration
	
	ULBWP.0.1

	Uplink dedicated BWP configuration
	
	ULBWP.1.1

	TRS configuration
	Config 1,4
	
	TRS.1.1 FDD
	NA
	TRS.1.1 FDD
	NA
	TRS.1.1 FDD
	NA

	
	Config 2
	
	TRS.1.1 TDD
	NA
	TRS.1.1 TDD
	NA
	TRS.1.1 TDD
	NA

	
	Config 3
	
	TRS.1.2 TDD
	NA
	TRS.1.2 TDD
	NA
	TRS.1.2 TDD
	NA

	DRX Cycle
	ms
	Not Applicable

	PDSCH Reference measurement channel 
	Config 1,4
	
	SR.1.1 FDD
	-
	SR.1.1 FDD
	-
	SR.1.1 FDD
	-

	
	Config 2
	
	SR.1.1 TDD
	
	SR.1.1 TDD
	
	SR.1.1 TDD
	

	
	Config 3
	
	SR2.1 TDD
	
	SR2.1 TDD
	
	SR2.1 TDD
	

	RMSI CORESET Reference Channel
	Config 1,4
	
	CR.1.1 FDD
	-
	CR.1.1 FDD
	-
	CR.1.1 FDD
	-

	
	Config 2
	
	CR.1.1 TDD
	
	CR.1.1 TDD
	
	CR.1.1 TDD
	

	
	Config 3
	
	CR2.1 TDD
	
	CR2.1 TDD
	
	CR2.1 TDD
	

	Control channel RMC
	Config 1,4
	
	CCR.1.1 FDD
	-
	CCR.1.1 FDD
	-
	CCR.1.1 FDD
	-

	
	Config 2
	
	CCR.1.1 TDD
	
	CCR.1.1 TDD
	
	CCR.1.1 TDD
	

	
	Config 3
	
	CCR2.1 TDD
	
	CCR2.1 TDD
	
	CCR2.1 TDD
	

	SSB configuration
	Config 1,4
	
	SSB.1 FR1
	SSB.1 FR1
	SSB.1 FR1
	SSB.1 FR1
	SSB.1 FR1
	SSB.1 FR1

	
	Config 2
	
	SSB.1 FR1
	SSB.1 FR1
	SSB.1 FR1
	SSB.1 FR1
	SSB.1 FR1
	SSB.1 FR1

	
	Config 3
	
	SSB.1 RedCap FR1
	SSB. 1 RedCap FR1
	SSB. 1 RedCap FR1
	SSB. 1 RedCap FR1
	SSB.1 RedCap FR1
	SSB.1 RedCap FR1

	Time offset with Cell 1
	Config 1,4
	ms
	-
	3
	-
	3
	-
	3

	
	Config 2,3
	s
	-
	3
	-
	3
	-
	3

	SMTC configuration
	Config 1,4
	
	SMTC.2

	
	Config 2,3
	
	SMTC.1

	OCNG Patterns
	
	OCNG pattern 1

	PDSCH/PDCCH subcarrier spacing
	Config 1,2,4
	kHz
	15 kHz

	
	Config 3
	
	30kHz

	EPRE ratio of PSS to SSS
	dB
	0
	0
	0
	0
	0
	0

	EPRE ratio of PBCH DMRS to SSS
	
	
	
	
	
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	
	
	
	
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	
	
	
	
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	
	
	
	
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	
	
	
	
	
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	
	
	
	
	
	

	EPRE ratio of OCNG DMRS to SSS(Note 1)
	
	
	
	
	
	
	

	EPRE ratio of OCNG to OCNG DMRS (Note 1)
	
	
	
	
	
	
	

	
Note2
	Config 1,2,4
	Depending on band
group
	dBm/15KhZ
	-107.50-106
	-88
	-116-114 + ΔBG_offset

	
	Config 3
	Depending on band
group
	
	Not applicableNote 5
	-94
	-115.20-114 + ΔBG_offset

	
Note2
	Config 1,2,4
	dBm/SCS
	-107.50-106
	-88
	Same as Noc/15kHz

	
	Config 3
	Depending on band
group
	
	Not applicableNote 5
	-91
	-112.20-111 + ΔBG_offset

	

	dB
	2.232.46+ TT
	-5.57-5.97+ TT
	2.232.46+ TT
	-5.57-5.97+ TT
	0.37-0.01+ TT
	-5.56-4.76+ TT

	

	dB
	6
	1
	6
	1
	3
	0

	SS-RSRPNote3
	Config 1,2,4
	Depending on band
group
	dBm/SCS
	-101.50-100+ TT
	-106.10-105+ TT
	-82-82+ TT
	--86.60-87+ TT
	-113.00 + ΔBG_offset-111.00 + ΔBG_offset+ TT
	-116.80+ ΔBG_offset-114.00 + ΔBG_offset+ TT

	
	Config 3
	Depending on band
group
	
	Not applicableNote 5
	Not applicableNote 5
	-85-85+ TT
	-89.60-90+ TT
	-109.20 + ΔBG_offset-108.00 + ΔBG_offset+ TT
	-112.20+ ΔBG_offset-111.00 + ΔBG_offset+ TT

	IoNote3
	Config 1,2,4
	Depending on band
group
	dBm/
9.36MHz
	-71.68-70.09
	-52.18-52.09
	-82.39 + ΔBG_offset-80.03 + ΔBG_offset

	
	Config 3
	Depending on band
group
	dBm/
38.16MHz
	Not applicableNote 5-
	-51.91-55.18
	-75.13 + ΔBG_offset-77.12 + ΔBG_offset

	Propagation condition
	-
	AWGN

	Antenna configuration
	
	1x2

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	SS-RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	SS-RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
Note 5:	Subtest 1 is not used when testing with 30kHz SSB SCS.
Note 6:	The test configuration excludes support for band n51 and it is not required to run this test on band n51 in this release of the specification
Note 7:	ΔBG_offset is defined in clause 3A.4, Table 3A.4.1-2.



Table 16.7.1.2.1.5-2: SS-RSRP Intra frequency absolute accuracy requirements for the reported values for test configurations 1 and 2
	Normal Conditions
	Test 1
All bands
	Test 2
All bands
	Test 3

	Lowest reported value (Cell 2)
	44
	60
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	34

	
	
	
	Bands NR_FDD_FR1_B
	34

	
	
	
	Bands NR_TDD_FR1_C
	35

	
	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	35

	
	
	
	Bands NR_FDD_FR1_E, Bands NR_TDD_FR1_E
	36

	
	
	
	Bands NR_FDD_FR1_G
	37

	
	
	
	Bands NR_FDD_FR1_H
	37

	Highest reported value (Cell 2)
	56
	79
	NR_FDD_FR1_A, NR_TDD_FR1_A
	46

	
	
	
	NR_FDD_FR1_B
	46

	
	
	
	NR_TDD_FR1_C
	47

	
	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	47

	
	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	48

	
	
	
	NR_FDD_FR1_G
	49

	
	
	
	NR_FDD_FR1_H
	49

	Extreme Conditions
	Test 1
All bands
	Test 2
All bands
	Test 3

	Lowest reported value (Cell 2)
	40
	57
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	29

	
	
	
	Bands NR_FDD_FR1_B
	30

	
	
	
	Bands NR_TDD_FR1_C
	30

	
	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	31

	
	
	
	Bands NR_FDD_FR1_E, Bands NR_TDD_FR1_E
	31

	
	
	
	Bands NR_FDD_FR1_G
	32

	
	
	
	Bands NR_FDD_FR1_H
	33

	Highest reported value (Cell 2)
	61
	82
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	50

	
	
	
	Bands NR_FDD_FR1_B
	51

	
	
	
	Bands NR_TDD_FR1_C
	51

	
	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	52

	
	
	
	Bands NR_FDD_FR1_E, Bands NR_TDD_FR1_E
	52

	
	
	
	Bands NR_FDD_FR1_G
	53

	
	
	
	Bands NR_FDD_FR1_H
	54

	Note 1:	NR operating band groups are as defined in Section 3A.4.1.



	Normal Conditions
	Test 1
All bands
	Test 2
All bands
	Test 3

	Lowest reported value (Cell 2)
	FFS
	FFS
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	FFS

	
	
	
	Bands NR_FDD_FR1_B
	FFS

	
	
	
	Bands NR_TDD_FR1_C
	FFS

	
	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	FFS

	
	
	
	Bands NR_FDD_FR1_E, Bands NR_TDD_FR1_E
	FFS

	
	
	
	Bands NR_FDD_FR1_G
	FFS

	
	
	
	Bands NR_FDD_FR1_H
	FFS

	Highest reported value (Cell 2)
	FFS
	FFS
	NR_FDD_FR1_A, NR_TDD_FR1_A
	FFS

	
	
	
	NR_FDD_FR1_B
	FFS

	
	
	
	NR_TDD_FR1_C
	FFS

	
	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	FFS

	
	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	FFS

	
	
	
	NR_FDD_FR1_G
	FFS

	
	
	
	NR_FDD_FR1_H
	FFS

	Extreme Conditions
	Test 1
All bands
	Test 2
All bands
	Test 3

	Lowest reported value (Cell 2)
	FFS
	FFS
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	FFS

	
	
	
	Bands NR_FDD_FR1_B
	FFS

	
	
	
	Bands NR_TDD_FR1_C
	FFS

	
	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	FFS

	
	
	
	Bands NR_FDD_FR1_E, Bands NR_TDD_FR1_E
	FFS

	
	
	
	Bands NR_FDD_FR1_G
	FFS

	
	
	
	Bands NR_FDD_FR1_H
	FFS

	Highest reported value (Cell 2)
	FFS
	FFS
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	FFS

	
	
	
	Bands NR_FDD_FR1_B
	FFS

	
	
	
	Bands NR_TDD_FR1_C
	FFS

	
	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	FFS

	
	
	
	Bands NR_FDD_FR1_E, Bands NR_TDD_FR1_E
	FFS

	
	
	
	Bands NR_FDD_FR1_G
	FFS

	
	
	
	Bands NR_FDD_FR1_H
	FFS

	Note 1:	NR operating band groups are as defined in Section 3A.4.1.



Table 16.7.1.2.1.5-3: SS-RSRP Intra frequency absolute accuracy requirements for the reported values for test configuration 3
	Normal Conditions
	Test 1
All bands
	Test 2
All bands
	Test 3

	Lowest reported value (Cell 2)
	N/A
	57
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	38

	
	
	
	Bands NR_FDD_FR1_B
	39

	
	
	
	Bands NR_TDD_FR1_C
	39

	
	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	40

	
	
	
	Bands NR_FDD_FR1_E, Bands NR_TDD_FR1_E
	40

	
	
	
	Bands NR_FDD_FR1_G
	41

	
	
	
	Bands NR_FDD_FR1_H
	42

	Highest reported value (Cell 2)
	N/A
	76
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	50

	
	
	
	Bands NR_FDD_FR1_B
	51

	
	
	
	Bands NR_TDD_FR1_C
	51

	
	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	52

	
	
	
	Bands NR_FDD_FR1_E, Bands NR_TDD_FR1_E
	52

	
	
	
	Bands NR_FDD_FR1_G
	53

	
	
	
	Bands NR_FDD_FR1_H
	54

	Extreme Conditions
	Test 1
All bands
	Test 2
All bands
	Test 3

	Lowest reported value (Cell 2)
	N/A
	54
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	34

	
	
	
	Bands NR_FDD_FR1_B
	34

	
	
	
	Bands NR_TDD_FR1_C
	35

	
	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	35

	
	
	
	Bands NR_FDD_FR1_E, Bands NR_TDD_FR1_E
	36

	
	
	
	Bands NR_FDD_FR1_G
	37

	
	
	
	Bands NR_FDD_FR1_H
	37

	Highest reported value (Cell 2)
	N/A
	79
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	55

	
	
	
	Bands NR_FDD_FR1_B
	55

	
	
	
	Bands NR_TDD_FR1_C
	56

	
	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	56

	
	
	
	Bands NR_FDD_FR1_E, Bands NR_TDD_FR1_E
	57

	
	
	
	Bands NR_FDD_FR1_G
	58

	
	
	
	Bands NR_FDD_FR1_H
	58

	Note 1:	NR operating band groups are as defined in Section 3A.4.1.



	Normal Conditions
	Test 1
All bands
	Test 2
All bands
	Test 3

	Lowest reported value (Cell 2)
	N/A
	FFS
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	FFS

	
	
	
	Bands NR_FDD_FR1_B
	FFS

	
	
	
	Bands NR_TDD_FR1_C
	FFS

	
	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	FFS

	
	
	
	Bands NR_FDD_FR1_E, Bands NR_TDD_FR1_E
	FFS

	
	
	
	Bands NR_FDD_FR1_G
	FFS

	
	
	
	Bands NR_FDD_FR1_H
	FFS

	Highest reported value (Cell 2)
	N/A
	FFS
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	FFS

	
	
	
	Bands NR_FDD_FR1_B
	FFS

	
	
	
	Bands NR_TDD_FR1_C
	FFS

	
	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	FFS

	
	
	
	Bands NR_FDD_FR1_E, Bands NR_TDD_FR1_E
	FFS

	
	
	
	Bands NR_FDD_FR1_G
	FFS

	
	
	
	Bands NR_FDD_FR1_H
	FFS

	Extreme Conditions
	Test 1
All bands
	Test 2
All bands
	Test 3

	Lowest reported value (Cell 2)
	N/A
	FFS
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	FFS

	
	
	
	Bands NR_FDD_FR1_B
	FFS

	
	
	
	Bands NR_TDD_FR1_C
	FFS

	
	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	FFS

	
	
	
	Bands NR_FDD_FR1_E, Bands NR_TDD_FR1_E
	FFS

	
	
	
	Bands NR_FDD_FR1_G
	FFS

	
	
	
	Bands NR_FDD_FR1_H
	FFS

	Highest reported value (Cell 2)
	N/A
	FFS
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	FFS

	
	
	
	Bands NR_FDD_FR1_B
	FFS

	
	
	
	Bands NR_TDD_FR1_C
	FFS

	
	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	FFS

	
	
	
	Bands NR_FDD_FR1_E, Bands NR_TDD_FR1_E
	FFS

	
	
	
	Bands NR_FDD_FR1_G
	FFS

	
	
	
	Bands NR_FDD_FR1_H
	FFS

	Note 1:	NR operating band groups are as defined in Section 3A.4.1.



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
16.7.1.2.2	NR SA FR1 SS-RSRP relative measurement accuracy for 2 Rx UE
Editor’s note: This test case is incomplete in following aspects:
-	TT analysis is missing.
-	Message Contents is incomplete
-	Applicability is missing in 38.522
16.7.1.2.2.1	Test purpose
The purpose of this test is to verify that the intra-frequency SS-RSRP relative measurement accuracy is within the specified limits for all bands.
16.7.1.2.2.2	Test applicability
This test applies to all types of NR RedCap UE with 1 Rx from Release 17 onwards.
16.7.1.2.2.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.7.1.0.2.
The normative reference for this requirement is TS 38.133 [6] clause A.16.7.1.2.
16.7.1.2.2.4	Test description
16.7.1.2.2.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 16.7.1.2.2.4.1-1.
Table 16.7.1.2.2.4.1-1: NR SA FR1 SS-RSRP measurement accuracy supported test configurations
	Test Case ID
	Description

	16.7.1.2.2-1
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.7.1.2.2-2
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.7.1.2.2-3
	 NR 30kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.7.1.2.2-4
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note: The UE is only required to be tested in one of the supported test configurations



Configure the test equipment and the DUT according to the parameters in Table 16.7.1.2.2.4.1-2.
Table 16.7.1.2.2.4.1-2: Initial conditions for SS-RSRP intra frequency relative accuracy in FR1 
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.7.1.2.2.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2

	Connection Diagram
	TE Part
	A.3.1.8.2
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	- Without LTE link
	



1. Message contents are defined in clause 16.7.1.2.2.4.3.
2. Cell 1 is the NR FR1 serving cell (PCell) and Cell 2 is the NR neighbour in the same frequency and the target cell for SS-RSRP measurements. The connection setup is done according to the settings in Annex C.1.1 and C.1.2.
16.7.1.2.2.4.2	Test procedure
Same as the test procedure given in clause 6.7.1.1.2.4.2 with following exceptions:
-	Table 6.7.1.1.2.5-1 is replaced by Table 16.7.1.2.2.5-1.
-	Table 6.7.1.1.2.5-2 is replaced by Table 16.7.1.2.2.5-2.
16.7.1.2.2.4.3	Message contents
Message contents are same as in clause 16.7.1.2.1.4.3.
16.7.1.2.2.5	Test requirement
Table 16.7.1.2.2.5-1 defines the primary level settings including test tolerances for all tests.
Each SS-RSRP measurement report for each of the tests in Table 16.7.1.2.2.5-1 shall meet the corresponding relative accuracy requirements in Table 16.7.1.2.2.5-2.
Table 16.7.1.2.2.5-1: Same as Table 16.7.1.2.1.5-1 with the following exceptions: 
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	
Note2
	Config 1,2,4
	Depending on band
group
	dBm/15KhZ
	-107.50
	-88
	-116 + ΔBG_offset

	
	Config 3
	Depending on band
group
	
	Not applicableNote 5
	-94
	-114+ ΔBG_offset

	
Note2
	Config 1,2,4
	dBm/SCS
	-107.50
	-88
	Same as Noc/15kHz

	
	Config 3
	Depending on band
group
	
	Not applicableNote 5
	-91
	-111 + ΔBG_offset

	

	dB
	2.23
	-5.57
	1.83
	-4.97
	-0.01
	-4.76

	

	dB
	6
	1
	6
	1
	3
	0

	SS-RSRPNote3
	Config 1,2,4
	Depending on band
group
	dBm/SCS
	-101.50
	-106.10
	-82
	--86.60
	-113.00 + ΔBG_offset
	-116.80+ ΔBG_offset

	
	Config 3
	Depending on band
group
	
	Not applicableNote 5
	Not applicableNote 5
	-85
	-89
	-108 + ΔBG_offset
	-111+ ΔBG_offset

	IoNote3
	Config 1,2,4
	Depending on band
group
	dBm/
9.36MHz
	-71.68
	-52.18
	-82.39 + ΔBG_offset

	
	Config 3
	Depending on band
group
	dBm/
38.16MHz
	Not applicableNote 5-
	-58.05
	-80.20 + ΔBG_offset



TBD

Table 16.7.1.2.2.5-2: SS-RSRP Intra frequency relative accuracy requirements for the reported values
	
	Test 1
	Test 2
	Test 3

	
	All bands
	All bands
	All bands

	Normal Conditions

	Lowest reported value (Cell 2)
	RSRP_x - 8 
	RSRP_x – 8
	RSRP_x – 7

	Highest reported value (Cell 2)
	RSRP_x - 1
	RSRP_x – 1
	RSRP_x + 1

	Extreme Conditions

	Lowest reported value (Cell 2)
	RSRP_x - 8 
	RSRP_x – 8
	RSRP_x - 7

	Highest reported value (Cell 2)
	RSRP_x - 1
	RSRP_x - 1
	RSRP_x + 1

	RSRP_x is the reported value of Cell 1



TBD

For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
16.7.1.2	
16.7.1.3	Inter-frequency measurements for RedCap for 1 Rx UE
16.7.1.3.1	NR SA FR1 SS-RSRP absolute measurement accuracy for 1 Rx UE
Editor’s note: This test case is incomplete in following aspects:
-	TT analysis is missing.
-	Applicability is missing in 38.522
16.7.1.3.1.1	Test purpose
The purpose of this test is to verify that the inter-frequency SS-RSRP absolute measurement accuracy is within the specified limits for all bands.	
16.7.1.3.1.2	Test applicability
This test applies to all types of NR RedCap UE with 1 Rx from Release 17 onwards.
16.7.1.3.1.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.7.1.0.3.
The normative reference for this requirement is TS 38.133 [6] clause A.16.7.1.3.
16.7.1.3.1.4	Test description
16.7.1.3.1.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 16.7.1.3.1.4.1-1.
Table 16.7.1.3.1.4.1-1: NR SA FR1 SS-RSRP measurement accuracy supported test configurations
	Test Case ID
	Description

	16.7.1.3.1-1
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.7.1.3.1-2
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.7.1.3.1-3
	NR 30kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.7.1.3.1-4
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note: The UE is only required to be tested in one of the supported test configurations.



Configure the test equipment and the DUT according to the parameters in Table 16.7.1.3.1.4.1-2.
Table 16.7.1.3.1.4.1-2: Initial conditions for SS-RSRP inter frequency absolute accuracy in FR1 
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.7.1.3.1.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	- Without LTE link
	



1. Message contents are defined in clause 16.7.1.3.1.4.3.
2. Cell 1 is the NR FR1 serving cell (PCell) and Cell 2 is the neighbour cell on a different frequency than the PCell for SS-RSRP measurements. The connection setup is done according to the settings in Annex C.1.1 and C.1.2.
16.7.1.3.1.4.2	Test procedure
Same as the test procedure given in clause 6.7.1.2.1.4.2 with following exceptions:
-	Table 6.7.1.2.1.5-1 is replaced by Table 16.7.1.3.1.5-1.
-	Table 6.7.1.2.1.5-2 is replaced by Table 16.7.1.3.1.5-2.
16.7.1.3.1.4.3	Message contents
[bookmark: _Hlk156496583]Same as the message contents given in clause 6.7.1.2.1.4.3 with following exceptions:
-	Specific message contents exceptions for test configuration 6.7.1.2.1-1 applies to test configuration 16.7.2.2-4.
-	Table H.3.1-3 is used with associated condition SSB.1 RedCap FR1 for test configuration 16.7.1.3.1-3
16.7.1.3.1.5	Test requirement
Table 16.7.1.3.1.5-1 defines the primary level settings including test tolerances for all tests.
Each SS-RSRP measurement report for each of the tests in Table 16.7.1.3.1.5-1 shall meet the corresponding absolute accuracy requirements in Table 16.7.1.3.1.5-2 for test configurations 1, 2 and 4 and the corresponding absolute accuracy requirements in Table 16.7.1.3.1.5-3 for test configuration 3.
Table 16.7.1.3.1.5-1: NR SA FR1 SS-RSRP measurement accuracy test parameters
	Parameter
	Unit
	Test 1
	Test 2

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	SSB ARFCN
	
	freq1
	freq2
	freq1
	freq2

	BWchannel
	Config 1, 4
	MHz
	10: NRB,c = 52
	10: NRB,c = 52

	
	Config 2
	
	10: NRB,c = 52
	10: NRB,c = 52

	
	Config 3
	
	20: NRB,c = 51
	20: NRB,c = 51

	Duplex mode
	Config 1
	
	FDD
	FDD

	
	Config 2
	
	TDD
	TDD

	
	Config 3
	
	TDD
	TDD

	
	Config 4
	
	HD-FDD
	HD-FDD

	TDD configuration
	Config 1
	
	N/A
	N/A

	
	Config 2
	
	TDDConf.1.1
	TDDConf.1.1

	
	Config 3
	
	TDDConf.2.1
	TDDConf.2.1

	PDSCH Reference measurement channel
	Config 1,4
	
	SR.1.1 FDD
	-
	SR.1.1 FDD
	-

	
	Config 2
	
	SR.1.1 TDD
	
	SR.1.1 TDD
	

	
	Config 3
	
	SR.2.1 FDD
	
	SR.2.1 FDD
	

	RMSI CORESET Reference Channel
	Config 1,4
	
	CR.1.1 FDD
	-
	CR.1.1 FDD
	-

	
	Config 2
	
	CR.1.1 TDD
	-
	CR.1.1 TDD
	-

	
	Config 3
	
	CR.2.1 FDD
	-
	CR.2.1 FDD
	-

	Dedicated CORESET Reference Channel
	Config 1,4
	
	CCR.1.1 FDD
	-
	CCR.1.1 FDD
	-

	
	Config 2
	
	CCR.1.1 TDD
	-
	CCR.1.1 TDD
	-

	
	Config 3
	
	CCR.2.1 TDD
	-
	CCR.2.1 TDD
	-

	SSB configuration
	Config 1,4
	
	SSB.1 FR1
	SSB.1 FR1

	
	Config 2
	
	SSB.1 FR1
	SSB.1 FR1

	
	Config 3
	
	SSB.1 RedCap FR1
	SSB.1 RedCap FR1

	OCNG Patterns
	Config 1~4
	
	OP.1
	OP.1

	TRS configuration
	Config 1,4
	
	TRS.1.1 FDD
	-
	TRS.1.1 FDD
	

	
	Config 2
	
	TRS.1.1 TDD
	
	TRS.1.1 TDD
	

	
	Config 3
	
	TRS.1.2 TDD
	
	TRS.1.2 TDD
	

	Initial BWP Configuration
	Config 1~4
	
	DLBWP.0.1
ULBWP.0.1
	DLBWP.0.1
ULBWP.0.1

	Dedicated BWP configuration
	Config 1~4
	
	DLBWP.1.1
ULBWP.1.1
	DLBWP.1.1
ULBWP.1.1

	Time offset with Cell 1
	Config 1,4
	ms
	-
	3
	-
	3

	
	Config 2,3
	s
	-
	3
	-
	3

	SMTC configuration
	Config 1,4
	
	SMTC.2
	SMTC.2

	
	Config 2,3
	
	SMTC.1
	SMTC.1

	EPRE ratio of PSS to SSS
	Config 1~4
	dB
	0
	0
	0
	0

	EPRE ratio of PBCH DMRS to SSS
	
	
	
	
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	
	
	
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	
	
	
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	
	
	
	
	

	EPRE ratio of PDSCH DMRS to SSS
	
	
	
	
	
	

	EPRE ratio of PDSCH to PDSCH DMRS
	
	
	
	
	
	

	EPRE ratio of OCNG DMRS to SSSNote 1
	
	
	
	
	
	

	EPRE ratio of OCNG to OCNG DMRS Note 1
	
	
	
	
	
	

	[image: ]Note2
	Depending on band
group
	Config 1~4
	dBm/15kHz
	-94.65

	
( for Channel 2 +8dB)
	-115+ ΔBG_offset

	[image: ]Note2
	Depending on band
group
	Config 1,2,4
	dBm/SSB SCS
	-94.65

	
( for Channel 2 +8dB)
	-115+ ΔBG_offset

	
	Depending on band
group
	Config 3
	
	-91.65
	
( for Channel 2 +8dB)
	-112.00+ ΔBG_offset

	[image: ]
	Config 1~4
	dB
	10+TT
	10+TT
	13+TT
	-3+TT

	SS-RSRPNote3
	Depending on band
group
	Config 1,2,4
	dBm/SCS
	-84.65+TT
	(RSRP for Cell 2 +25dB)
	-118.00+ ΔBG_offset+TT

	
	Depending on band
group
	Config 3
	
	-84.65+TT
	(RSRP for Cell 2 +25dB)
	-115.00+ ΔBG_offset+TT

	IoNote3
	Depending on band
group
	Config 1,2,4
	dBm/
9.36MHz
	-56.28
	(Io for Channel 2 +19.75dB)
	-85.28+ ΔBG_offset

	
	Depending on band
group
	Config 3
	dBm/
18.36MHz
	-53.33
	(Io for Channel 2 +19.75dB)
	-82.35+ ΔBG_offset

	[image: ]
	Config 1~4
	dB
	10
	10
	13
	-3

	Propagation condition
	Config 1~4
	-
	AWGN
	AWGN

	Antenna configuration
	Config 1~4
	
	1x1 low
	1x1 low

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for [image: ] to be fulfilled.
Note 3:	RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
Note 5:	The test configuration excludes support for band n51 and it is not required to run this test on band n51 in this release of the specification.
Note 6:	ΔBG_offset is defined in clause 3A.4, Table 3A.4.1-2.



Table 16.7.1.3.1.5-2: SS-RSRP Inter frequency absolute accuracy requirements for the reported values for test configurations 1, 2 and 4
	Normal Conditions
	Test 1
All bands
	Test 2

	Lowest reported value (Cell 2)
	FFS
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	FFS

	
	
	Bands NR_FDD_FR1_B
	FFS

	
	
	Bands NR_TDD_FR1_C
	FFS

	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	FFS

	
	
	Bands NR_FDD_FR1_E, Bands NR_TDD_FR1_E
	FFS

	
	
	Bands NR_FDD_FR1_G
	FFS

	
	
	Bands NR_FDD_FR1_H
	FFS

	Highest reported value (Cell 2)
	FFS
	NR_FDD_FR1_A, NR_TDD_FR1_A
	FFS

	
	
	NR_FDD_FR1_B
	FFS

	
	
	NR_TDD_FR1_C
	FFS

	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	FFS

	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	FFS

	
	
	NR_FDD_FR1_G
	FFS

	
	
	NR_FDD_FR1_H
	FFS

	Extreme Conditions
	Test 1
All bands
	Test 2

	Lowest reported value (Cell 2)
	FFS
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	FFS

	
	
	Bands NR_FDD_FR1_B
	FFS

	
	
	Bands NR_TDD_FR1_C
	FFS

	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	FFS

	
	
	Bands NR_FDD_FR1_E, Bands NR_TDD_FR1_E
	FFS

	
	
	Bands NR_FDD_FR1_G
	FFS

	
	
	Bands NR_FDD_FR1_H
	FFS

	Highest reported value (Cell 2)
	FFS
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	FFS

	
	
	Bands NR_FDD_FR1_B
	FFS

	
	
	Bands NR_TDD_FR1_C
	FFS

	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	FFS

	
	
	Bands NR_FDD_FR1_E, Bands NR_TDD_FR1_E
	FFS

	
	
	Bands NR_FDD_FR1_G
	FFS

	
	
	Bands NR_FDD_FR1_H
	FFS

	Note 1:	NR operating band groups are as defined in Section 3A.4.1.



Table 16.7.1.3.1.5-3: SS-RSRP Inter frequency absolute accuracy requirements for the reported values for test configuration 3
	Normal Conditions
	Test 1
All bands
	Test 2

	Lowest reported value (Cell 2)
	N/A
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	FFS

	
	
	Bands NR_FDD_FR1_B
	FFS

	
	
	Bands NR_TDD_FR1_C
	FFS

	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	FFS

	
	
	Bands NR_FDD_FR1_E, Bands NR_TDD_FR1_E
	FFS

	
	
	Bands NR_FDD_FR1_G
	FFS

	
	
	Bands NR_FDD_FR1_H
	FFS

	Highest reported value (Cell 2)
	N/A
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	FFS

	
	
	Bands NR_FDD_FR1_B
	FFS

	
	
	Bands NR_TDD_FR1_C
	FFS

	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	FFS

	
	
	Bands NR_FDD_FR1_E, Bands NR_TDD_FR1_E
	FFS

	
	
	Bands NR_FDD_FR1_G
	FFS

	
	
	Bands NR_FDD_FR1_H
	FFS

	Extreme Conditions
	Test 1
All bands
	Test 2

	Lowest reported value (Cell 2)
	N/A
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	FFS

	
	
	Bands NR_FDD_FR1_B
	FFS

	
	
	Bands NR_TDD_FR1_C
	FFS

	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	FFS

	
	
	Bands NR_FDD_FR1_E, Bands NR_TDD_FR1_E
	FFS

	
	
	Bands NR_FDD_FR1_G
	FFS

	
	
	Bands NR_FDD_FR1_H
	FFS

	Highest reported value (Cell 2)
	N/A
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	FFS

	
	
	Bands NR_FDD_FR1_B
	FFS

	
	
	Bands NR_TDD_FR1_C
	FFS

	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	FFS

	
	
	Bands NR_FDD_FR1_E, Bands NR_TDD_FR1_E
	FFS

	
	
	Bands NR_FDD_FR1_G
	FFS

	
	
	Bands NR_FDD_FR1_H
	FFS

	Note 1:	NR operating band groups are as defined in Section 3A.4.1.



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
16.7.1.3.2	NR SA FR1 SS-RSRP relative measurement accuracy for 1 Rx UE
Editor’s note: This test case is incomplete in following aspects:
-	TT analysis is missing.
-	Applicability is missing in 38.522
16.7.1.3.2.1	Test purpose
The purpose of this test is to verify that the inter-frequency SS-RSRP relative measurement accuracy is within the specified limits for all bands.
16.7.1.3.2.2	Test applicability
This test applies to all types of NR RedCap UE with 1 Rx from Release 17 onwards.
16.7.1.3.2.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.7.1.0.4.
The normative reference for this requirement is TS 38.133 [6] clause A.16.7.1.3.
16.7.1.3.2.4	Test description
16.7.1.3.2.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 16.7.1.3.2.4.1-1.
Table 16.7.1.3.2.4.1-1: NR SA FR1 SS-RSRP measurement accuracy supported test configurations
	Test Case ID
	Description

	16.7.1.3.2-1
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.7.1.3.2-2
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.7.1.3.2-3
	 NR 30kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.7.1.3.2-4
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note: The UE is only required to be tested in one of the supported test configurations



Configure the test equipment and the DUT according to the parameters in Table 16.7.1.3.2.4.1-2.
Table 16.7.1.3.2.4.1-2: Initial conditions for SS-RSRP inter frequency relative accuracy in FR1
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.7.1.3.2.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	- Without LTE link
	



1. Message contents are defined in clause 16.7.1.3.2.4.3.
2. Cell 1 is the NR FR1 serving cell (PCell) and Cell 2 is the neighbour cell on a different frequency than the PCell for SS-RSRP measurements. The connection setup is done according to the settings in Annex C.1.1 and C.1.2.
16.7.1.3.2.4.2	Test procedure
Same as the test procedure given in clause 6.7.1.2.2.4.2 with following exceptions:
-	Table 6.7.1.2.2.5-1 is replaced by Table 16.7.1.3.2.5-1.
-	Table 6.7.1.2.2.5-2 is replaced by Table 16.7.1.3.2.5-2.
16.7.1.3.2.4.3	Message contents
[bookmark: _Hlk156499575]Message contents are same as in clause 16.7.1.3.1.4.3.
16.7.1.3.2.5	Test requirement
Table 16.7.1.3.2.5-1 defines the primary level settings including test tolerances for all tests.
Each SS-RSRP measurement report for each of the tests in Table 16.7.1.3.2.5-1 shall meet the corresponding relative accuracy requirements in Table 16.7.1.3.2.5-2.
Table 16.7.1.3.2.5-1: Same as Table 16.7.1.3.1.5-1 with the following exceptions:
TBD
Table 16.7.1.3.2.5-2: SS-RSRP Inter frequency relative accuracy requirements for the reported values
TBD
For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
16.7.1.4	Inter-frequency measurements for RedCap for 2 Rx UE
16.7.1.4.1	NR SA FR1 SS-RSRP absolute measurement accuracy for 2 Rx UE
Editor’s note: This test case is incomplete in following aspects:
-	TT analysis is missing.
-	Applicability is missing in 38.522
16.7.1.4.1.1	Test purpose
The purpose of this test is to verify that the inter-frequency SS-RSRP absolute measurement accuracy is within the specified limits for all bands.
16.7.1.4.1.2	Test applicability
This test applies to all types of NR RedCap UE with 2 Rx from Release 17 onwards.
16.7.1.4.1.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.7.1.0.3.
The normative reference for this requirement is TS 38.133 [6] clause A.16.7.1.4.
16.7.1.4.1.4	Test description
16.7.1.4.1.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 16.7.1.4.1.4.1-1.
Table 16.7.1.4.1.4.1-1: NR SA FR1 SS-RSRP measurement accuracy supported test configurations
	Test Case ID
	Description

	16.7.1.4.1-1
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.7.1.4.1-2
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.7.1.4.1-3
	NR 30kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.7.1.4.1-4
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note: The UE is only required to be tested in one of the supported test configurations



Configure the test equipment and the DUT according to the parameters in Table 16.7.1.4.1.4.1-2.
Table 16.7.1.4.1.4.1-2: Initial conditions for SS-RSRP inter frequency absolute accuracy in FR1 
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.7.1.4.1.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2

	Connection Diagram
	TE Part
	A.3.1.8.2
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	- Without LTE link
	



1. Message contents are defined in clause 16.7.1.4.1.4.3.
2. Cell 1 is the NR FR1 serving cell (PCell) and Cell 2 is the neighbour cell on a different frequency than the PCell for SS-RSRP measurements. The connection setup is done according to the settings in Annex C.1.1 and C.1.2.
16.7.1.4.1.4.2	Test procedure
Same as the test procedure given in clause 6.7.1.2.1.4.2 with following exceptions:
-	Table 6.7.1.2.1.5-1 is replaced by Table 16.7.1.4.1.5-1.
-	Table 6.7.1.2.1.5-2 is replaced by Table 16.7.1.4.1.5-2.
16.7.1.4.1.4.3	Message contents
[bookmark: _Hlk156499479]Same as the message contents given in clause 6.7.1.2.1.4.3 with following exceptions:
-	Specific message contents exceptions for test configuration 6.7.1.2.1-1 applies to test configuration 16.7.1.4.1-4.
-	Table H.3.1-3 is used with associated condition SSB.1 RedCap FR1 for test configuration 16.7.1.4.1-3
16.7.1.4.1.5	Test requirement
Table 16.7.1.4.1.5-1 defines the primary level settings including test tolerances for all tests.
Each SS-RSRP measurement report for each of the tests in Table 16.7.1.4.1.5-1 shall meet the corresponding absolute accuracy requirements in Table 16.7.1.4.1.5-2 for test configurations 1, 2 and 4 and the corresponding absolute accuracy requirements in Table 16.7.1.4.1.5-3 for test configuration 3.
Table 16.7.1.4.1.5-1: NR SA FR1 SS-RSRP measurement accuracy test parameters
	Parameter
	Config
	Unit
	Test 1
	Test 2

	
	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	SSB ARFCN
	1~4
	
	freq1
	freq2
	freq1
	freq2

	BWchannel
	1,4
	MHz
	10: NRB,c = 52
	10: NRB,c = 52

	
	2
	
	10: NRB,c = 52
	10: NRB,c = 52

	
	3
	
	20: NRB,c = 51
	20: NRB,c = 51

	Duplex mode
	1
	
	FDD
	FDD

	
	2
	
	TDD
	TDD

	
	3
	
	TDD
	TDD

	
	4
	
	HD-FDD
	HD-FDD

	TDD configuration
	1
	
	N/A
	N/A

	
	2
	
	TDDConf.1.1
	TDDConf.1.1

	
	3
	
	TDDConf.2.1
	TDDConf.2.1

	PDSCH Reference measurement channel
	1,4
	
	SR.1.1 FDD
	-
	SR.1.1 FDD
	-

	
	2
	
	SR.1.1 TDD
	
	SR.1.1 TDD
	

	
	3
	
	SR.2.1 FDD
	
	SR.2.1 FDD
	

	RMSI CORESET Reference Channel
	1,4
	
	CR.1.1 FDD
	-
	CR.1.1 FDD
	-

	
	2
	
	CR.1.1 TDD
	-
	CR.1.1 TDD
	-

	
	3
	
	CR.2.1 FDD
	-
	CR.2.1 FDD
	-

	Dedicated CORESET Reference Channel
	1,4
	
	CCR.1.1 FDD
	-
	CCR.1.1 FDD
	-

	
	2
	
	CCR.1.1 TDD
	-
	CCR.1.1 TDD
	-

	
	3
	
	CCR.2.1 TDD
	-
	CCR.2.1 TDD
	-

	SSB configuration
	1,4
	
	SSB.1 FR1
	SSB.1 FR1

	
	2
	
	SSB.1 FR1
	SSB.1 FR1

	
	3
	
	SSB.1 RedCap FR1
	SSB.1 RedCap FR1

	OCNG Patterns
	1~4
	
	OP.1
	OP.1

	TRS configuration
	1,4
	
	TRS.1.1 FDD
	-
	TRS.1.1 FDD
	

	
	2
	
	TRS.1.1 TDD
	
	TRS.1.1 TDD
	

	
	3
	
	TRS.1.2 TDD
	
	TRS.1.2 TDD
	

	Initial BWP Configuration
	1~4
	
	DLBWP.0.1
ULBWP.0.1
	DLBWP.0.1
ULBWP.0.1

	Dedicated BWP configuration
	1~4
	
	DLBWP.1.1
ULBWP.1.1
	DLBWP.1.1
ULBWP.1.1

	Time offset with Cell 1
	1,4
	ms
	-
	3
	-
	3

	
	2,3
	s
	-
	3
	-
	3

	SMTC configuration
	1,4
	
	SMTC.2
	SMTC.2

	
	2,3
	
	SMTC.1
	SMTC.1

	EPRE ratio of PSS to SSS
	1~4
	dB
	0
	0
	0
	0

	EPRE ratio of PBCH DMRS to SSS
	
	
	
	
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	
	
	
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	
	
	
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	
	
	
	
	

	EPRE ratio of PDSCH DMRS to SSS
	
	
	
	
	
	

	EPRE ratio of PDSCH to PDSCH DMRS
	
	
	
	
	
	

	EPRE ratio of OCNG DMRS to SSSNote 1
	
	
	
	
	
	

	EPRE ratio of OCNG to OCNG DMRS Note 1
	
	
	
	
	
	

	
Note2
	NR_FDD_FR1_A, NR_TDD_FR1_A NOTE 5
	1~4
	dBm/15kHz
	-94.65

	
( for Channel 2 +8dB)
	-115+ ΔBG_offset

	
Note2
	NR_FDD_FR1_A, NR_TDD_FR1_A NOTE 5, 
	1,2,4
	dBm/SSB SCS
	-94.65

	
( for Channel 2 +8dB)
	-115+ ΔBG_offset

	
	NR_FDD_FR1_A, NR_TDD_FR1_A NOTE 5, 
	3
	
	-91.65
	
( for Channel 2 +8dB)
	-112.00+ ΔBG_offset

	[image: ]
	1~4
	dB
	10+TT
	10+TT
	13+TT
	-3+TT

	SS-RSRPNote3
	NR_FDD_FR1_A, NR_TDD_FR1_A NOTE 5, 
	1,2,4
	dBm/SCS
	-84.65+TT
	(RSRP for Cell 2 +25dB)
	-118.00+ ΔBG_offset+TT

	
	NR_FDD_FR1_A, NR_TDD_FR1_A NOTE 5, 
	3
	
	-84.65+TT
	(RSRP for Cell 2 +25dB)
	-115.00+ ΔBG_offset+TT

	IoNote3
	NR_FDD_FR1_A, NR_TDD_FR1_A NOTE 5, 
	1,2,4
	dBm/
9.36MHz
	-56.28
	(Io for Channel 2 +19.75dB)
	-85.28+ ΔBG_offset

	
	NR_FDD_FR1_A, NR_TDD_FR1_A NOTE 5, 
	3
	dBm/
18.36MHz
	-53.33
	(Io for Channel 2 +19.75dB)
	-82.35+ ΔBG_offset

	[image: ]
	1~4
	dB
	10
	10
	13
	-3

	Propagation condition
	1~4
	-
	AWGN
	AWGN

	Antenna configuration
	1~4
	
	1x2
	1x2

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for [image: ] to be fulfilled.
Note 3:	RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
Note 5:	The test configuration excludes support for band n51 and it is not required to run this test on band n51 in this release of the specification.
Note 6:	ΔBG_offset is defined in clause 3A.4, Table 3A.4.1-2.



Table 16.7.1.4.1.5-2: SS-RSRP Inter frequency absolute accuracy requirements for the reported values for test configurations 1, 2 and 4
	Normal Conditions
	Test 1
All bands
	Test 2

	Lowest reported value (Cell 2)
	FFS
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	FFS

	
	
	Bands NR_FDD_FR1_B
	FFS

	
	
	Bands NR_TDD_FR1_C
	FFS

	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	FFS

	
	
	Bands NR_FDD_FR1_E, Bands NR_TDD_FR1_E
	FFS

	
	
	Bands NR_FDD_FR1_G
	FFS

	
	
	Bands NR_FDD_FR1_H
	FFS

	Highest reported value (Cell 2)
	FFS
	NR_FDD_FR1_A, NR_TDD_FR1_A
	FFS

	
	
	NR_FDD_FR1_B
	FFS

	
	
	NR_TDD_FR1_C
	FFS

	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	FFS

	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	FFS

	
	
	NR_FDD_FR1_G
	FFS

	
	
	NR_FDD_FR1_H
	FFS

	Extreme Conditions
	Test 1
All bands
	Test 2

	Lowest reported value (Cell 2)
	FFS
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	FFS

	
	
	Bands NR_FDD_FR1_B
	FFS

	
	
	Bands NR_TDD_FR1_C
	FFS

	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	FFS

	
	
	Bands NR_FDD_FR1_E, Bands NR_TDD_FR1_E
	FFS

	
	
	Bands NR_FDD_FR1_G
	FFS

	
	
	Bands NR_FDD_FR1_H
	FFS

	Highest reported value (Cell 2)
	FFS
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	FFS

	
	
	Bands NR_FDD_FR1_B
	FFS

	
	
	Bands NR_TDD_FR1_C
	FFS

	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	FFS

	
	
	Bands NR_FDD_FR1_E, Bands NR_TDD_FR1_E
	FFS

	
	
	Bands NR_FDD_FR1_G
	FFS

	
	
	Bands NR_FDD_FR1_H
	FFS

	Note 1:	NR operating band groups are as defined in Section 3A.4.1.



Table 16.7.1.4.1.5-3: SS-RSRP Inter frequency absolute accuracy requirements for the reported values for test configuration 3
	Normal Conditions
	Test 1
All bands
	Test 2

	Lowest reported value (Cell 2)
	N/A
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	FFS

	
	
	Bands NR_FDD_FR1_B
	FFS

	
	
	Bands NR_TDD_FR1_C
	FFS

	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	FFS

	
	
	Bands NR_FDD_FR1_E, Bands NR_TDD_FR1_E
	FFS

	
	
	Bands NR_FDD_FR1_G
	FFS

	
	
	Bands NR_FDD_FR1_H
	FFS

	Highest reported value (Cell 2)
	N/A
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	FFS

	
	
	Bands NR_FDD_FR1_B
	FFS

	
	
	Bands NR_TDD_FR1_C
	FFS

	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	FFS

	
	
	Bands NR_FDD_FR1_E, Bands NR_TDD_FR1_E
	FFS

	
	
	Bands NR_FDD_FR1_G
	FFS

	
	
	Bands NR_FDD_FR1_H
	FFS

	Extreme Conditions
	Test 1
All bands
	Test 2

	Lowest reported value (Cell 2)
	N/A
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	FFS

	
	
	Bands NR_FDD_FR1_B
	FFS

	
	
	Bands NR_TDD_FR1_C
	FFS

	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	FFS

	
	
	Bands NR_FDD_FR1_E, Bands NR_TDD_FR1_E
	FFS

	
	
	Bands NR_FDD_FR1_G
	FFS

	
	
	Bands NR_FDD_FR1_H
	FFS

	Highest reported value (Cell 2)
	N/A
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	FFS

	
	
	Bands NR_FDD_FR1_B
	FFS

	
	
	Bands NR_TDD_FR1_C
	FFS

	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	FFS

	
	
	Bands NR_FDD_FR1_E, Bands NR_TDD_FR1_E
	FFS

	
	
	Bands NR_FDD_FR1_G
	FFS

	
	
	Bands NR_FDD_FR1_H
	FFS

	Note 1:	NR operating band groups are as defined in Section 3A.4.1.



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
16.7.1.4.2	NR SA FR1 SS-RSRP relative measurement accuracy for 2 Rx UE
Editor’s note: This test case is incomplete in following aspects:
-	TT analysis is missing.
-	Applicability is missing in 38.522
16.7.1.4.2.1	Test purpose
The purpose of this test is to verify that the inter-frequency SS-RSRP relative measurement accuracy is within the specified limits for all bands.
16.7.1.4.2.2	Test applicability
This test applies to all types of NR RedCap UE with 2 Rx from Release 17 onwards.
16.7.1.4.2.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.7.1.0.4.
The normative reference for this requirement is TS 38.133 [6] clause A.16.7.1.4.
16.7.1.4.2.4	Test description
16.7.1.4.2.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 16.7.1.4.2.4.1-1.
Table 16.7.1.4.2.4.1-1: NR SA FR1 SS-RSRP measurement accuracy supported test configurations
	Test Case ID
	Description

	16.7.1.4.2-1
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.7.1.4.2-2
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.7.1.4.2-3
	 NR 30kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.7.1.4.2-4
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note: The UE is only required to be tested in one of the supported test configurations



Configure the test equipment and the DUT according to the parameters in Table 16.7.1.4.2.4.1-2.
Table 16.7.1.4.2.4.1-2: Initial conditions for SS-RSRP inter frequency relative accuracy in FR1
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.7.1.4.2.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2

	Connection Diagram
	TE Part
	A.3.1.8.2
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	- Without LTE link
	



1. Message contents are defined in clause 16.7.1.4.2.4.3.
2. Cell 1 is the NR FR1 serving cell (PCell) and Cell 2 is the neighbour cell on a different frequency than the PCell for SS-RSRP measurements. The connection setup is done according to the settings in Annex C.1.1 and C.1.2.
16.7.1.4.2.4.2	Test procedure
Same as the test procedure given in clause 6.7.1.2.2.4.2 with following exceptions:
-	Table 6.7.1.2.2.5-1 is replaced by Table 16.7.1.4.2.5-1.
-	Table 6.7.1.2.2.5-2 is replaced by Table 16.7.1.4.2.5-2.
16.7.1.4.2.4.3	Message contents
Message contents are same as in clause 16.7.1.4.1.4.3.
16.7.1.4.2.5	Test requirement
Table 16.7.1.4.2.5-1 defines the primary level settings including test tolerances for all tests.
Each SS-RSRP measurement report for each of the tests in Table 16.7.1.4.2.5-1 shall meet the corresponding relative accuracy requirements in Table 16.7.1.4.2.5-2.
Table 16.7.1.4.2.5-1: Same as Table 16.7.1.4.1.5-1 with the following exceptions:
TBD
Table 16.7.1.4.2.5-2: SS-RSRP Inter frequency relative accuracy requirements for the reported values
TBD
For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
16.7.2	SS-RSRQ
16.7.2.0	Minimum conformance requirements
16.7.2.0.1	Intra-frequency SS-RSRQ measurement accuracy requirements
When RedCap UE is capable of 2Rx, the minimum requirements given in clause 4.7.2.0.1 shall apply.
When RedCap UE is only required to support 1Rx, the absolute accuracy requirements in Table 16.7.2.0.1-1 are valid under the following conditions:
-	Conditions defined in clause 7.3 of TS 38.101-1 [2] for reference sensitivity are fulfilled.
-	Conditions for intra-frequency measurements are fulfilled according to TS 38.133 [6] Annex B.2.152 for a corresponding Band for each relevant SSB.
Table 16.7.2.0.1-1: SS-RSRQ Intra frequency absolute accuracy for 1Rx RedCap UE in FR1
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	SSB Ês/Iot
	Io Note 1 range

	
	
	
	NR operating band groups Note 3
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm / SCSSSB
	dBm/BWChannel
	dBm/BWChannel

	
	
	
	
	SCSSSB = 15 kHz
	SCSSSB = 30 kHz
	
	

	
	
	
	NR_FDD_FR1_A, NR_TDD_FR1_A,
NR_SDL_FR1_A
	-121
	-118
	N/A
	-50

	
	
	
	NR_FDD_FR1_B
	-120.5
	-117.5
	N/A
	-50

	
	
	
	NR_TDD_FR1_C
	-120
	-117
	N/A
	-50

	3.5
	5
	-3
	NR_FDD_FR1_D, NR_TDD_FR1_D
	-119.5
	-116.5
	N/A
	-50

	
	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	-119
	-116
	N/A
	-50

	
	
	
	NR_FDD_FR1_F
	-118.5
	-115.5
	N/A
	-50

	
	
	
	NR_FDD_FR1_G
	-118
	-115
	N/A
	-50

	
	
	
	NR_FDD_FR1_H
	-117.5
	-114.5
	N/A
	-50

	4.5
	5
	-6
	Note 2
	Note 2
	Note 2
	Note 2
	Note 2

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 3:	NR operating band groups in FR1 are as defined in 38.133 [6] clause 3.5.2.



The normative reference for this requirement is TS 38.133 [6] clauses 10.1A.6.1.1.
16.7.2.0.2	Inter-frequency SS-RSRQ absolute measurement accuracy requirements
When RedCap UE is capable of 2Rx, the minimum requirements given in clause 4.7.2.0.2 shall apply.
When RedCap UE is only required to support 1Rx, the absolute accuracy requirements in Table 16.7.2.0.2-1 are valid under the following conditions:
-	Conditions defined in clause 7.3I of TS 38.101-1 [2] for reference sensitivity are fulfilled.
-	Conditions for inter-frequency measurements are fulfilled according to TS 38.133 [6] Annex B.2.163 for a corresponding Band for each relevant SSB.
Table 16.7.2.0.2-1: SS-RSRQ Inter frequency absolute accuracy for 1Rx RedCap UE in FR1
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	SSB Ês/Iot
	Io Note 1 range

	
	
	
	NR operating band groups Note 3
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm / SCSSSB
	dBm/BWChannel
	dBm/BWChannel

	
	
	
	
	SCSSSB = 15 kHz
	SCSSSB = 30 kHz
	
	

	
	
	
	NR_FDD_FR1_A, NR_TDD_FR1_A,
NR_SDL_FR1_A
	-121
	-118
	N/A
	-50

	
	
	
	NR_FDD_FR1_B
	-120.5
	-117.5
	N/A
	-50

	
	
	
	NR_TDD_FR1_C
	-120
	-117
	N/A
	-50

	3.5
	5
	-3
	NR_FDD_FR1_D, NR_TDD_FR1_D
	-119.5
	-116.5
	N/A
	-50

	
	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	-119
	-116
	N/A
	-50

	
	
	
	NR_FDD_FR1_F
	-118.5
	-115.5
	N/A
	-50

	
	
	
	NR_FDD_FR1_G
	-118
	-115
	N/A
	-50

	
	
	
	NR_FDD_FR1_H
	-117.5
	-114.5
	N/A
	-50

	4.5
	5
	-6
	Note 2
	Note 2
	Note 2
	Note 2
	Note 2

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 3:	NR operating band groups in FR1 are as defined in clause 3.5.2.



The normative reference for this requirement is TS 38.133 [6] clauses 10.1A.8.1.1.
16.7.2.0.3	Inter-frequency SS-RSRQ relative measurement accuracy requirements
When RedCap UE is capable of 2Rx, the minimum requirements given in clause 4.7.2.0.3 shall apply.
When RedCap UE is only required to support 1Rx, the relative accuracy requirements in Table 16.7.2.0.3-1 are valid under the following conditions:
-	Conditions defined in clause 7.3 of TS 38.101-1 [2] for reference sensitivity are fulfilled.
-	Conditions for inter-frequency measurements are fulfilled according to TS 38.133 [6] Annex B.2.3 for a corresponding Band for each relevant SSB.
-	|SSB_RP1dBm - SSB_RP2dBm| ≤ 27 dB
-	|Channel 1_Io ‑Channel 2_Io |  20 dB
Table 16.7.2.0.3-1: SS-RSRQ Inter frequency relative accuracy for 1Rx RedCap UE in FR1
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	SSB Ês/Iot 
	Io Note 1 range

	
	
	Note 2
	NR operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm / SCSSSB
	dBm/BWChannel
	dBm/BWChannel

	
	
	
	
	SCSSSB = 15 kHz
	SCSSSB = 30 kHz
	
	

	
	
	
	NR_FDD_FR1_A, NR_TDD_FR1_A, NR_SDL_FR1_A
	-121
	-118
	N/A
	-50

	
	
	
	NR_FDD_FR1_B
	-120.5
	-117.5
	N/A
	-50

	
	
	
	NR_TDD_FR1_C
	-120
	-117
	N/A
	-50

	4
	5
	-3
	NR_FDD_FR1_D, NR_TDD_FR1_D
	-119.5
	-116.5
	N/A
	-50

	
	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	-119
	-116
	N/A
	-50

	
	
	
	NR_FDD_FR1_F
	-118.5
	-115.5
	N/A
	-50

	
	
	
	NR_FDD_FR1_G
	-118
	-115
	N/A
	-50

	
	
	
	NR_FDD_FR1_H
	-117.5
	-114.5
	N/A
	-50

	5
	5
	-6
	Note 3
	Note 3
	Note 3
	Note 3
	Note 3

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The parameter SSB Ês/Iot is the minimum SSB Ês/Iot of the pair of cells to which the requirement applies.
NOTE 3:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 4:	NR operating band groups in FR1 are as defined in clause 3.5.2.



The normative reference for this requirement is TS 38.133 [6] clauses 10.1A.8.1.2.
16.7.2.1	NR SA FR1 SS-RSRQ measurement accuracy for 1 Rx UE
16.7.2.1.1	Test purpose
The purpose of this test is to verify that the intra-frequency SS-RSRQ absolute measurement accuracy is within the specified limits for all bands.
16.7.2.1.2	Test applicability
This test applies to all types of NR RedCap UE with 1Rx from Release 17 onwards.
16.7.2.1.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.7.2.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.16.7.2.1.
16.7.2.1.4	Test description
16.7.2.1.4.1	Initial conditions
Same as the initial conditions given in clause 6.7.2.1.4.1 with followings exceptions:
-	Table 6.7.2.1.4.1-1 is replaced by Table 16.7.2.1.4.1-1;
-	Table 6.7.2.1.4.1-2 is replaced by Table 16.7.2.1.4.1-2;
Table 16.7.2.1.4.1-1: Supported test configurations
	Config
	Description

	16.7.2.1-1
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.7.2.1-2
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.7.2.1-3
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.7.2.1-4
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations 



Table 16.7.2.1.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC, TL/VL, TL/VH, TH/VL, TH/VH
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.7.2.1.4.1-1

	Propagation conditions
	AWGN
	As specified in Annex C.2.2

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	- Without LTE link
	



16.7.2.1.4.2	Test procedure
Same as the test procedure given in clause 6.7.2.1.4.2 with following exceptions:
-	Table 6.7.2.1.5-1 is replaced by Table 16.7.2.1.5-1;
-	Table 6.7.2.1.5-2 is replaced by Table 16.7.2.1.5-2.
16.7.2.1.4.3	Message contents
Same as the message contents given in clause 6.7.2.1.4.3 with following exceptions:
-	Specific message contents exceptions for test configuration 6.7.2.1-1 applies to test configuration 16.7.2.1-4.
-	Table H.3.1-3 is used with associated condition SSB.1 RedCap FR1 for test configuration 16.7.2.1-3
16.7.2.1.5	Test requirement 
Same as the test requirements given in clause 6.7.2.1.5 with followings exceptions:
-	Table 6.7.2.1.5-1 is replaced by Table 16.7.2.1.5-1;
-	Table 6.7.2.1.5-2 is replaced by Table 16.7.2.1.5-2;
Table 16.7.2.1.5-1: NR cell specific test parameters
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	SSB ARFCN
	
	freq1
	freq1
	freq1

	Duplex mode
	Config 1
	
	FDD

	
	Config 2,3
	
	TDD

	
	Config 4
	
	HD-FDD

	TDD configuration
	Config 1, 4
	
	Not Applicable

	
	Config 2
	
	TDDConf.1.1

	
	Config 3
	
	TDDConf.2.1

	BWchannel
	Config 1, 4
	MHz
	10: NRB,c = 52

	
	Config 2
	
	10: NRB,c = 52

	
	Config 3
	
	20: NRB,c = 51

	Gap Pattern ID
	
	
	0

	BWP configuration
	Initial DL BWP
	
	DLBWP.0.1

	
	Dedicated DL BWP
	
	DLBWP.1.1

	
	Initial UL BWP
	
	ULBWP.0.1

	
	Dedicated UL BWP
	
	ULBWP.1.1

	DRX Cycle
	ms
	Not Applicable

	PDSCH Reference measurement channel 
	Config 1, 4
	
	SR.1.1 FDD
	-
	SR.1.1 FDD
	-
	SR.1.1 FDD
	-

	
	Config 2
	
	SR.1.1 TDD
	
	SR.1.1 TDD
	
	SR.1.1 TDD
	

	
	Config 3
	
	SR2.1 TDD
	
	SR2.1 TDD
	
	SR2.1 TDD
	

	RMSI CORESET Reference Channel
	Config 1, 4
	
	CR.1.1 FDD
	-
	CR.1.1 FDD
	-
	CR.1.1 FDD
	

	
	Config 2
	
	CR.1.1 TDD
	
	CR.1.1 TDD
	
	CR.1.1 TDD
	

	
	Config 3
	
	CR.2.1 TDD
	
	CR.2.1 TDD
	
	CR.2.1 TDD
	

	Control Channel RMC
	Config 1, 4
	
	CCR.1.1 FDD
	-
	CCR.1.1 FDD
	-
	CCR.1.1 FDD
	-

	
	Config 2
	
	CCR.1.1 TDD
	
	CCR.1.1 TDD
	
	CCR.1.1 TDD
	

	
	Config 3
	
	CCR.2.1 TDD
	
	CCR.2.1 TDD
	
	CCR.2.1 TDD
	

	TRS Configuration 
	Config 1, 4
	
	TRS.1.1 FDD
	-
	TRS.1.1 FDD
	-
	TRS.1.1 FDD
	-

	
	Config 2
	
	TRS.1.1 TDD
	
	TRS.1.1 TDD
	
	TRS.1.1 TDD
	

	
	Config 3
	
	TRS.1.2 TDD
	
	TRS.1.2 TDD
	
	TRS.1.2 TDD
	

	OCNG Patterns
	
	OP. 1

	SS-RSSI-Measurement
	
	Not Applicable

	Time offset with Cell 1
	Config 1,4
	ms
	-
	3
	-
	3
	-
	3

	
	Config 2,3
	s
	-
	3
	-
	3
	-
	3

	SMTC configuration
	Config 1,4
	
	SMTC.2

	
	Config 2,3
	
	SMTC.1

	SSB configuration
	Config 1,2,4
	
	SSB.1 FR1

	
	Config 3
	
	SSB.1 RedCap FR1

	CSI-RS for tracking
	Config 1,4
	
	TRS.1.1 FDD

	
	Config 2
	
	TRS.1.1 TDD

	
	Config 3
	
	TRS.1.2 TDD

	PDSCH/PDCCH subcarrier spacing
	Config 1,2,4
	kHz
	15 kHz

	
	Config 3
	
	30kHz

	EPRE ratio of PSS to SSS
	dB
	0
	0
	0
	0
	0
	0

	EPRE ratio of PBCH DMRS to SSS
	
	
	
	
	
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	
	
	
	
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	
	
	
	
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	
	
	
	
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	
	
	
	
	
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	
	
	
	
	
	

	EPRE ratio of OCNG DMRS to SSS(Note 1)
	
	
	
	
	
	
	

	EPRE ratio of OCNG to OCNG DMRS (Note 1)
	
	
	
	
	
	
	

	
Note2
	Config 1,2,4 
	Depending on band
group
	dBm/15kHz
	-86.5
	-101
	-114+ ΔBG_offset

	
	Config 3
	Depending on band
group
	
	-92.6
	-
	-114+ ΔBG_offset

	
Note2
	Config 1,2, 4
	Depending on band
group
	dBm/SCS
	-86.5
	-101
	-114+ ΔBG_offset

	
	Config 3
	Depending on band
group
	
	-89.6
	-
	-111+ ΔBG_offset

	

	dB
	-1.76
	-4.7
	-5..46
	-5.46

	

	dB
	3
	3
	-2.9
	-2.9
	-4
	-4

	SS-RSRPNote3
	Config 1,2, 4
	Depending on band
group
	dBm/SCS
	-83.5
	-83.5
	-103.9
	-103.9
	-118+ ΔBG_offset
	-118+ ΔBG_offset

	
	Config 3
	Depending on band
Group
	
	-85.6
	-85.6
	-
	-
	-115+ ΔBG_offset
	-115+ ΔBG_offset

	SS-RSRQ Note3
	Depending on band
group
	dB
	-14.77
	-14.77
	-16.76
	-16.76
	-17.34+ ΔBG_offset
	-17.34+ ΔBG_offset

	IoNote3
	Config 1,2, 4
	Depending on band
group
	dBm/
9.36MHz
	-50
	-70
	-83.5+ ΔBG_offset

	
	Config 3
	Depending on band
group
	dBm/
18.36MHz
	-50
	-
	-80.6+ ΔBG_offset

	Propagation condition
	-
	AWGN
	AWGN
	AWGN
	AWGN
	AWGN
	AWGN

	Antenna configuration
	
	1x1
	1x1
	1x1
	1x1
	1x1
	1x1

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	SS-RSRQ, SS-RSRP, and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	SS-RSRQ, SS-RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
Note 5:	NR operating band groups are as defined in TS 38.133 [6] clause 3.5.2.
Note 6:	The test configuration excludes support for band n51 and it is not required to run this test on band n51 in this release of the specification.



Table 16.7.2.1.5-2: SS-RSRQ Intra frequency absolute accuracy requirements for the reported values
	
	Test 1
	Test 2
	Test 3

	
	All bands
	All bands
	All bands

	Normal Conditions

	Lowest reported value (Cell 2)
	SS-RSRQ_x +50
	SS-RSRQ_x +44
	SS-RSRQ_x +42

	Highest reported value (Cell 2)
	SS-RSRQ_x +64
	SS-RSRQ_x +62
	SS-RSRQ_x +61

	Extreme Conditions

	Lowest reported value (Cell 2)
	SS-RSRQ_x +47
	SS-RSRQ_x +43
	SS-RSRQ_x +41

	Highest reported value (Cell 2)
	SS-RSRQ_x +67
	SS-RSRQ_x +63
	SS-RSRQ_x +62

	NOTE: SS-RSRQ_x is the reported value of Cell 1.



16.7.2.2	NR SA FR1 SS-RSRQ measurement accuracy for 2 Rx UE
16.7.2.2.1	Test purpose
The purpose of this test is to verify that the intra-frequency SS-RSRQ absolute measurement accuracy is within the specified limits for all bands.
16.7.2.2.2	Test applicability
This test applies to all types of NR RedCap UE with 2Rx from Release 17 onwards.
16.7.2.2.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.7.2.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.16.7.2.2.
16.7.2.2.4	Test description
16.7.2.2.4.1	Initial conditions
Same as the initial conditions given in clause 6.7.2.2.4.1 with followings exceptions:
-	Table 6.7.2.1.4.1-1 is replaced by Table 16.7.2.2.4.1-1;
-	Table 6.7.2.1.4.1-2 is replaced by Table 16.7.2.2.4.1-2;
Table 16.7.2.2.4.1-1: Supported test configurations
	Config
	Description

	16.7.2.2-1
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.7.2.2-2
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.7.2.2-3
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.7.2.2-4
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations 



Table 16.7.2.2.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC, TL/VL, TL/VH, TH/VL, TH/VH
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.7.2.2.4.1-1

	Propagation conditions
	AWGN
	As specified in Annex C.2.2

	Connection Diagram
	TE Part
	A.3.1.8.2
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	- Without LTE link
	



16.7.2.2.4.2	Test procedure
Same as the test procedure given in clause 6.7.2.1.4.2 with following exceptions:
-	Table 6.7.2.1.5-1 is replaced by Table 16.7.2.2.5-1;
-	Table 6.7.2.1.5-2 is replaced by Table 16.7.2.2.5-2.
16.7.2.2.4.3	Message contents
Same as the message contents given in clause 6.7.2.1.4.3 with following exceptions:
-	Specific message contents exceptions for test configuration 6.7.2.1-1 applies to test configuration 16.7.2.2-4.
-	Table H.3.1-3 is used with associated condition SSB.1 RedCap FR1 for test configuration 16.7.2.2-3
16.7.2.2.5	Test requirement
Same as the test requirements given in clause 6.7.2.1.5 with followings exceptions:
-	Table 6.7.2.1.5-1 is replaced by Table 16.7.2.2.5-1;
-	Table 6.7.2.1.5-2 is replaced by Table 16.7.2.2.5-2;
Table 16.7.2.2.5-1: NR cell specific test parameters
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	SSB ARFCN
	
	freq1
	freq1
	freq1

	Duplex mode
	Config 1
	
	FDD

	
	Config 2,3
	
	TDD

	
	Config 4
	
	HD-FDD

	TDD configuration
	Config 1, 4
	
	Not Applicable

	
	Config 2
	
	TDDConf.1.1

	
	Config 3
	
	TDDConf.2.1

	BWchannel
	Config 1, 4
	MHz
	10: NRB,c = 52

	
	Config 2
	
	10: NRB,c = 52

	
	Config 3
	
	20: NRB,c = 51

	Gap Pattern ID
	
	
	0

	BWP configuration
	Initial DL BWP
	
	DLBWP.0.1

	
	Dedicated DL BWP
	
	DLBWP.1.1

	
	Initial UL BWP
	
	ULBWP.0.1

	
	Dedicated UL BWP
	
	ULBWP.1.1

	DRX Cycle
	ms
	Not Applicable

	PDSCH Reference measurement channel 
	Config 1, 4
	
	SR.1.1 FDD
	-
	SR.1.1 FDD
	-
	SR.1.1 FDD
	-

	
	Config 2
	
	SR.1.1 TDD
	
	SR.1.1 TDD
	
	SR.1.1 TDD
	

	
	Config 3
	
	SR2.1 TDD
	
	SR2.1 TDD
	
	SR2.1 TDD
	

	RMSI CORESET Reference Channel
	Config 1, 4
	
	CR.1.1 FDD
	-
	CR.1.1 FDD
	-
	CR.1.1 FDD
	

	
	Config 2
	
	CR.1.1 TDD
	
	CR.1.1 TDD
	
	CR.1.1 TDD
	

	
	Config 3
	
	CR.2.1 TDD
	
	CR.2.1 TDD
	
	CR.2.1 TDD
	

	Control Channel RMC
	Config 1, 4
	
	CCR.1.1 FDD
	-
	CCR.1.1 FDD
	-
	CCR.1.1 FDD
	-

	
	Config 2
	
	CCR.1.1 TDD
	
	CCR.1.1 TDD
	
	CCR.1.1 TDD
	

	
	Config 3
	
	CCR.2.1 TDD
	
	CCR.2.1 TDD
	
	CCR.2.1 TDD
	

	TRS Configuration 
	Config 1, 4
	
	TRS.1.1 FDD
	-
	TRS.1.1 FDD
	-
	TRS.1.1 FDD
	-

	
	Config 2
	
	TRS.1.1 TDD
	
	TRS.1.1 TDD
	
	TRS.1.1 TDD
	

	
	Config 3
	
	TRS.1.2 TDD
	
	TRS.1.2 TDD
	
	TRS.1.2 TDD
	

	OCNG Patterns
	
	OP. 1

	SS-RSSI-Measurement
	
	Not Applicable

	Time offset with Cell 1
	Config 1,4
	ms
	-
	3
	-
	3
	-
	3

	
	Config 2,3
	s
	-
	3
	-
	3
	-
	3

	SMTC configuration
	Config 1,4
	
	SMTC.2

	
	Config 2,3
	
	SMTC.1

	SSB configuration
	Config 1,2,4
	
	SSB.1 FR1

	
	Config 3
	
	SSB.1 RedCap FR1

	CSI-RS for tracking
	Config 1,4
	
	TRS.1.1 FDD

	
	Config 2
	
	TRS.1.1 TDD

	
	Config 3
	
	TRS.1.2 TDD

	PDSCH/PDCCH subcarrier spacing
	Config 1,2,4
	kHz
	15 kHz

	
	Config 3
	
	30kHz

	EPRE ratio of PSS to SSS
	dB
	0
	0
	0
	0
	0
	0

	EPRE ratio of PBCH DMRS to SSS
	
	
	
	
	
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	
	
	
	
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	
	
	
	
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	
	
	
	
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	
	
	
	
	
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	
	
	
	
	
	

	EPRE ratio of OCNG DMRS to SSS(Note 1)
	
	
	
	
	
	
	

	EPRE ratio of OCNG to OCNG DMRS (Note 1)
	
	
	
	
	
	
	

	
Note2
	Config 1,2,4
	Depending on band
group
	dBm/15kHz
	-86.5
	-101
	-114+ ΔBG_offset

	
	Config 3
	Depending on band
group
	
	-92.6
	-
	-114+ ΔBG_offset

	
Note2
	Config 1,2,4
	Depending on band
group
	dBm/SCS
	-83.5
	-101
	-114+ ΔBG_offset

	
	Config 3
	Depending on band
group
	
	-89.6
	-
	-111+ ΔBG_offset

	

	dB
	-1.76
	-4.7
	-5..46
	-5.46

	

	dB
	3
	3
	-2.9
	-2.9
	-4
	-4

	SS-RSRPNote3
	Config 1,2,4
	Depending on band
group
	dBm/SCS
	-83.5
	-83.5
	-103.9
	-103.9
	-118+ ΔBG_offs
	-118+ ΔBG_offs

	
	Config 3
	Depending on band
Group
	
	-86.6
	-86.6
	-
	-
	-115
	-115+ ΔBG_offset

	SS-RSRQ Note3
	Depending on band
group
	dB
	-14.77
	-14.77
	-16.76
	-16.76
	-17.34
	-17.34

	IoNote3
	Config 1,2,4
	Depending on band
group
	dBm/
9.36MHz
	-51.57
	-70
	-83.5+ ΔBG_offset

	
	Config 3
	Depending on band
group
	dBm/
18.36MHz
	-50
	-
	-80.6+ ΔBG_offset

	Propagation condition
	-
	AWGN
	AWGN
	AWGN
	AWGN
	AWGN
	AWGN

	Antenna configuration
	
	1x2
	1x2
	1x2
	1x2
	1x2
	1x2

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	SS-RSRQ, SS-RSRP, and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	SS-RSRQ, SS-RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
Note 5:	NR operating band groups are as defined in TS 38.133 [6] clause 3.5.2.
Note 6:	The test configuration excludes support for band n51 and it is not required to run this test on band n51 in this release of the specification.



Table 16.7.2.2.5-2: SS-RSRQ Intra frequency absolute accuracy requirements for the reported values
	
	Test 1
	Test 2
	Test 3

	
	All bands
	All bands
	All bands

	Normal Conditions

	Lowest reported value (Cell 2)
	SS-RSRQ_x +52
	SS-RSRQ_x +46
	SS-RSRQ_x +44

	Highest reported value (Cell 2)
	SS-RSRQ_x +62
	SS-RSRQ_x +60
	SS-RSRQ_x +59

	Extreme Conditions

	Lowest reported value (Cell 2)
	SS-RSRQ_x +49
	SS-RSRQ_x +45
	SS-RSRQ_x +43

	Highest reported value (Cell 2)
	SS-RSRQ_x +65
	SS-RSRQ_x +61
	SS-RSRQ_x +60

	NOTE: SS-RSRQ_x is the reported value of Cell 1.



16.7.2.3	SA Inter-frequency measurement accuracy with FR1 serving cell and FR1 target cell for 1 Rx UE
16.7.2.3.1	NR SA FR1-FR1 Inter-frequency absolute measurement accuracy with FR1 serving cell and FR1 target cell for 1 Rx UE
Editor’s Notes: This test case is incomplete in following aspects:
· TT analysis is still missing.
16.7.2.3.1.1	Test purpose
To verify that the inter-frequency SS-RSRQ absolute measurement accuracy is within the specified limits for all bands. This test will verify the requirements in TS 38.133[6] clause 10.1A.8.1.1
16.7.2.3.1.2	Test applicability
This test applies to all types of NR RedCap UE with 1Rx from Release 17 onwards.
16.7.2.3.1.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.7.2.0.2.
The normative reference for this requirement is TS 38.133 [6] clause A.16.7.2.3.
16.7.2.3.1.4	Test description
16.7.2.3.1.4.1	Initial conditions
Same as the initial conditions given in 6.7.2.2.1 with followings exceptions:
-	Table 6.7.2.2.1.4.1-1 is replaced by Table 16.7.2.3.1.4.1-1;
-	Table 6.7.2.2.1.4.1-2 is replaced by Table 16.7.2.3.1.4.1-2;
Table 16.7.2.3.1.4.1-1: Supported test configurations
	Config
	Description

	16.7.2.3.1-1
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.7.2.3.1-2
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.7.2.3.1-3
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.7.2.3.1-4
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations in each supported band



Table 16.7.2.3.1.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC, TL/VL, TL/VH, TH/VL, TH/VH
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.7.2.3.1.4.1-1

	Propagation conditions
	AWGN
	As specified in Annex C.2.2

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	
	



16.7.2.3.1.4.2	Test procedure
Same as the test procedure in clause 6.7.2.1.4.2 with following exceptions:
-	Table 6.7.2.2.1.5-1 is replaced by Table 16.7.2.3.1.5-1;
-	Table 6.7.2.2.1.5-2 is replaced by Table 16.7.2.3.1.5-2.
16.7.2.3.1.4.3	Message contents
Same as the message contents in clause 6.7.2.2.1.4.3 with following exceptions:
-	Table H.3.1-3 is used with associated condition SSB.1 RedCap FR1 for test configuration 16.7.2.3.1-3.
16.7.2.3.1.5	Test requirement 
Same as the test requirements in clause 6.7.2.2.1.5 with followings exceptions:
-	Table 6.7.2.2.1.5-1 is replaced by Table 16.7.2.3.1.5-1;
-	Table 6.7.2.2.1.5-2 is replaced by Table 16.7.2.3.1.5-2;
Table 16.7.2.3.1.5-1: NR cell specific test parameters
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	SSB ARFCN
	
	freq1
	freq2
	freq1
	freq2
	freq1
	freq2

	Duplex mode
	Config 1
	
	FDD

	
	Config 2,3
	
	TDD

	
	Config 4
	
	HD-FDD

	TDD configuration
	Config 1,4
	
	Not Applicable

	
	Config 2
	
	TDDConf.1.1

	
	Config 3
	
	TDDConf.2.1

	BWchannel
	Config 1,2,4
	MHz
	10: NRB,c = 52

	
	Config 3
	
	20: NRB,c = 51

	Gap pattern ID
	
	0

	BWP BW
	Config 1,2,4
	MHz
	10: NRB,c = 52

	
	Config 3
	
	20: NRB,c = 51

	DRX Cycle
	ms
	Not Applicable

	PDSCH RMC
	Config 1,4
	
	SR.1.1 FDD
	-
	SR.1.1 FDD
	-
	SR.1.1 FDD
	-

	
	Config 2
	
	SR.1.1 TDD
	
	SR.1.1 TDD
	
	SR.1.1 TDD
	

	
	Config 3
	
	SR.2.1 TDD
	
	SR.2.1 TDD
	
	SR.2.1 TDD
	

	RMSI CORESET RMC
	Config 1,4
	
	CR.1.1 FDD
	-
	R.1.1 FDD
	-
	CR.1.1 FDD
	

	
	Config 2
	
	CR.1.1 TDD
	
	CR.1.1 TDD
	
	CR.1.1 TDD
	

	
	Config 3
	
	CR.2.1 TDD
	
	CR.2.1 TDD
	
	CR.2.1 TDD
	

	Dedicated CORESET RMC
	Config 1,4
	
	CCR.1.1 FDD
	-
	CCR.1.1 FDD
	-
	CCR.1.1 FDD
	-

	
	Config 2
	
	CCR.1.1 TDD
	
	CCR.1.1 TDD
	
	CCR.1.1 TDD
	

	
	Config 3
	
	CCR.2.1 TDD
	
	CCR.2.1 TDD
	
	CCR.2.1 TDD
	

	TRS Configuration 
	Config 1,4
	
	TRS.1.1 FDD
	-
	TRS.1.1 FDD
	-
	TRS.1.1 FDD
	-

	
	Config 2
	
	TRS.1.1 TDD
	
	TRS.1.1 TDD
	
	TRS.1.1 TDD
	

	
	Config 3
	
	TRS.1.2 TDD
	
	TRS.1.2 TDD
	
	TRS.1.2 TDD
	

	OCNG Patterns
	
	OCNG pattern 1

	Time offset with Cell 1
	Config 1,4
	ms
	-
	3
	-
	3
	-
	3

	
	Config 2,3
	s
	-
	3
	-
	3
	-
	3

	SMTC configuration
	Config 1,4
	
	SMTC.2

	
	Config 2,3
	
	SMTC.1

	SSB configuration
	Config 1,2,4
	
	SSB.1 FR1

	
	Config 3
	
	SSB.1 RedCap FR1

	PDSCH/PDCCH
subcarrier spacing
	Config 1,2,4
	kHz
	15

	
	Config 3
	
	30

	EPRE ratio of PSS to SSS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	

	EPRE ratio of OCNG DMRS to SSSNote 1
	
	

	EPRE ratio of OCNG to OCNG DMRSNote 1
	
	

	
Note2
	Config 1,2,4
	dBm/
15kHz
	-81.68-80.18
	-106
	-116 + ΔBG_offset

	
	Config 3
	
	-86.27
	-113
	-116 + ΔBG_offset

	
Note2
	Config 1,2,4
	dBm/
SCS
	-81.68-80.18
	-106
	-116 + ΔBG_offset

	
	Config 3
	
	-83.27
	-110
	-113 + ΔBG_offset

	

	dB
	-1.75
	-1.75
	3
	-1.75

	

	dB
	-1.75
	-1.75
	3
	-1.75

	SS-RSRPNote3
	Config 1,2,4
	dBm/
SCS
	-83.43-81.93
	-107.75
	-113+ ΔBG_offset
	-117.7+ ΔBG_offset

	
	Config 3
	
	-85.02
	-111.75
	-110+ ΔBG_offset
	-114.7+ ΔBG_offset

	SS-RSRQNote3
	dB
	-14.77
	-14.77
	-12.56
	-14.76

	IoNote3
	Config 1,2,4
	dBm/
Ch BW
	-51.51-50
	-75.83
	-83.28+ ΔBG_offset
	-85.83+ ΔBG_offset

	
	Config 3
	
	-53.17
	-79.90
	-80.36+ ΔBG_offset
	-82.90+ ΔBG_offset

	Propagation condition
	
	AWGN

	Antenna configuration
	
	1x1

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	SS-RSRQ, SS-RSRP, and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	SS-RSRQ, SS-RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
Note 5:	NR operating band groups are as defined in TS 38.133 [6] clause 3.5.2. 
Note 6:	The test configuration excludes support for band n51 and it is not required to run this test on band n51 in this release of the specification.



Table 16.7.2.3.1.5-2: SS-RSRQ Intra frequency absolute accuracy requirements for the reported values
	
	Test 1
	Test 2
	Test 3

	
	All bands
	All bands
	All bands

	Normal Conditions

	Lowest reported value (Cell 2)
	SS-RSRQ_50SS-RSRQ_57+TT
	SS-RSRQ_50SS-RSRQ_57+TT
	SS-RSRQ_50SS-RSRQ_57+TT

	Highest reported value (Cell 2)
	SS-RSRQ_64SS-RSRQ_57+TT
	SS-RSRQ_64SS-RSRQ_57+TT
	SS-RSRQ_64SS-RSRQ_57+TT

	Extreme Conditions

	Lowest reported value (Cell 2)
	SS-RSRQ_47SS-RSRQ_57+TT
	SS-RSRQ_47SS-RSRQ_57+TT
	SS-RSRQ_47SS-RSRQ_57+TT

	Highest reported value (Cell 2)
	SS-RSRQ_67SS-RSRQ_57+TT
	SS-RSRQ_67SS-RSRQ_57+TT
	SS-RSRQ_67SS-RSRQ_57+TT



16.7.2.3.2	NR SA FR1-FR1 Inter-frequency relative measurement accuracy with FR1 serving cell and FR1 target cell for 1 Rx UE
Editor’s Notes: This test case is incomplete in following aspects:
· TT analysis is still missing.
16.7.2.3.2.1	Test purpose
To verify that the inter-frequency SS-RSRQ relative measurement accuracy is within the specified limits for all bands. This test will verify the requirements in TS 38.133[6] clause 10.1A.8.1.2.
16.7.2.3.2.2	Test applicability
This test applies to all types of NR RedCap UE with 1Rx from Release 17 onwards.
16.7.2.3.2.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.7.2.0.3.
The normative reference for this requirement is TS 38.133 [6] clause A.16.7.2.3.
16.7.2.3.2.4	Test description
16.7.2.3.2.4.1	Initial conditions
Same as the initial conditions given in 6.7.2.2.2 with followings exceptions:
-	Table 6.7.2.2.2.4.1-1 is replaced by Table 16.7.2.3.2.4.1-1;
-	Table 6.7.2.2.2.4.1-2 is replaced by Table 16.7.2.3.2.4.1-2;
Table 16.7.2.3.2.4.1-1: Supported test configurations
	Config
	Description

	16.7.2.3.2-1
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.7.2.3.2-2
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.7.2.3.2-3
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.7.2.3.2-4
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations in each supported band



Table 16.7.2.3.2.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC, TL/VL, TL/VH, TH/VL, TH/VH
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.7.2.3.2.4.1-1

	Propagation conditions
	AWGN
	As specified in Annex C.2.2

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	
	



16.7.2.3.2.4.2	Test procedure
Same as the test procedure in clause 6.7.2.2.2.4.2 with following exceptions:
-	Table 6.7.2.2.2.5-1 is replaced by Table 16.7.2.3._1.5-1;
-	Table 6.7.2.2.2.5-2 is replaced by Table 16.7.2.3.2.5-2. 
16.7.2.3.2.4.3	Message contents
Same as the message contents in clause 6.7.2.2.2.4.3 with following exceptions:
-	Table H.3.1-3 is used with associated condition SSB.1 RedCap FR1 for test configuration 16.7.2.3.2-3.
16.7.2.3.2.5	Test requirement 
Same as the test requirements in clause 6.7.2.2.2.5 with followings exceptions:
-	Table 6.7.2.2.2.5-1 is replaced by Table 16.7.2.3_.1.5-1;
-	Table 6.7.2.2.2.5-2 is replaced by Table 16.7.2.3.2.5-116.7.2.3_1.5-2.
Table 16.7.2.3.2.5-1: SS-RSRQ Inter frequency relative accuracy requirements for the reported values
	
	Test 1
	Test 2
	Test 3

	
	All bands
	All bands
	All bands

	Normal Conditions

	Lowest reported value (Cell 2)
	SS-RSRQ_x - 9SS-RSRQ_x +TT
	SS-RSRQ_x - 9SS-RSRQ_x +TT
	SS-RSRQ_x - 13SS-RSRQ_x +TT

	Highest reported value (Cell 2)
	SS-RSRQ_x + 9SS-RSRQ_x +TT
	SS-RSRQ_x + 9SS-RSRQ_x +TT
	SS-RSRQ_x + 4SS-RSRQ_x +TT

	Extreme Conditions

	Lowest reported value (Cell 2)
	SS-RSRQ_x - 11SS-RSRQ_x +TT
	SS-RSRQ_x - 11SS-RSRQ_x +TT
	SS-RSRQ_x -15SS-RSRQ_x +TT

	Highest reported value (Cell 2)
	SS-RSRQ_x + 11SS-RSRQ_x +TT
	SS-RSRQ_x + 11SS-RSRQ_x +TT
	SS-RSRQ_x + 6SS-RSRQ_x +TT

	NOTE: SS-RSRQ_x is the reported value of Cell 1.



16.7.2.4	SA Inter-frequency measurement accuracy with FR1 serving cell and FR1 target cell for 2 Rx UE
16.7.2.4.1	NR SA FR1-FR1 Inter-frequency absolute measurement accuracy with FR1 serving cell and FR1 target cell for 2 Rx UE
Editor’s Notes: This test case is incomplete in following aspects:
· TT analysis is still missing.
16.7.2.4.1.1	Test purpose
To verify that the inter-frequency SS-RSRQ absolute measurement accuracy is within the specified limits for all bands. This test will verify the requirements in TS 38.133[6] clause 10.1A.8.1.1
16.7.2.4.1.2	Test applicability
This test applies to all types of NR RedCap UE with 2Rx from Release 17 onwards.
16.7.2.4.1.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.7.2.0.2.
The normative reference for this requirement is TS 38.133 [6] clause A.16.7.2.4.
16.7.2.4.1.4	Test description
16.7.2.4.1.4.1	Initial conditions
Same as the initial conditions given in 6.7.2.2.1 with followings exceptions:
-	Table 6.7.2.2.1.4.1-1 is replaced by Table 16.7.2.4.1.4.1-1;
-	Table 6.7.2.2.1.4.1-2 is replaced by Table 16.7.2.4.1.4.1-2;
Table 16.7.2.4.1.4.1-1: Supported test configurations
	Config
	Description

	16.7.2.4.1-1
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.7.2.4.1-2
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.7.2.4.1-3
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.7.2.4.1-4
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations in each supported band



Table 16.7.2.4.1.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC, TL/VL, TL/VH, TH/VL, TH/VH
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.7.2.4.1.4.1-1

	Propagation conditions
	AWGN
	As specified in Annex C.2.2

	Connection Diagram
	TE Part
	A.3.1.8.2 with n = 2 and φ1 = 5 Hz
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	
	



16.7.2.4.1.4.2	Test procedure
Same as the test procedure in clause 6.7.2.2.1.4.2 with followings exceptions:
-	Table 6.7.2.2.1.5-1 is replaced by Table 16.7.2.4.1.5-1;
-	Table 6.7.2.2.1.5-2 is replaced by Table 16.7.2.4.1.5-2.
16.7.2.4.1.4.3	Message contents
Same as the message contents in clause 6.7.2.2.1.4.3 with following exceptions:
-	Table H.3.1-3 is used with associated condition SSB.1 RedCap FR1 for test configuration 16.7.2.4.1-3.
16.7.2.4.1.5	Test requirement 
Same as the test requirements in clause 6.7.2.2.1.5 with followings exceptions:
-	Table 6.7.2.2.1.5-1 is replaced by Table 16.7.2.4.1.5-1;
-	Table 6.7.2.2.1.5-2 is replaced by Table 16.7.2.4.1.5-2;
Table 16.7.2.4.1.5-1: NR cell specific test parameters
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	SSB ARFCN
	
	freq1
	freq2
	freq1
	freq2
	freq1
	freq2

	Duplex mode
	Config 1
	
	FDD

	
	Config 2,3
	
	TDD

	
	Config 4
	
	HD-FDD

	TDD configuration
	Config 1,4
	
	Not Applicable

	
	Config 2
	
	TDDConf.1.1

	
	Config 3
	
	TDDConf.2.1

	BWchannel
	Config 1,2,4
	MHz
	10: NRB,c = 52

	
	Config 3
	
	20: NRB,c = 51

	Gap pattern ID
	
	0

	BWP BW
	Config 1,2,4
	MHz
	10: NRB,c = 52

	
	Config 3
	
	20: NRB,c = 51

	DRX Cycle
	ms
	Not Applicable

	PDSCH RMC
	Config 1,4
	
	SR.1.1 FDD
	-
	SR.1.1 FDD
	-
	SR.1.1 FDD
	-

	
	Config 2
	
	SR.1.1 TDD
	
	SR.1.1 TDD
	
	SR.1.1 TDD
	

	
	Config 3
	
	SR.2.1 TDD
	
	SR.2.1 TDD
	
	SR.2.1 TDD
	

	RMSI CORESET RMC
	Config 1,4
	
	CR.1.1 FDD
	-
	CR.1.1 FDD
	-
	CR.1.1 FDD
	

	
	Config 2
	
	CR.1.1 TDD
	
	CR.1.1 TDD
	
	CR.1.1 TDD
	

	
	Config 3
	
	CR.2.1 TDD
	
	CR.2.1 TDD
	
	CR.2.1 TDD
	

	Dedicated CORESET RMC
	Config 1,4
	
	CCR.1.1 FDD
	-
	CCR.1.1 FDD
	-
	CCR.1.1 FDD
	-

	
	Config 2
	
	CCR.1.1 TDD
	
	CCR.1.1 TDD
	
	CCR.1.1 TDD
	

	
	Config 3
	
	CCR.2.1 TDD
	
	CCR.2.1 TDD
	
	CCR.2.1 TDD
	

	TRS Configuration
	Config 1,4
	
	TRS.1.1 FDD
	-
	TRS.1.1 FDD
	-
	TRS.1.1 FDD
	-

	
	Config 2
	
	TRS.1.1 TDD
	
	TRS.1.1 TDD
	
	TRS.1.1 TDD
	

	
	Config 3
	
	TRS.1.2 TDD
	
	TRS.1.2 TDD
	
	TRS.1.2 TDD
	

	OCNG Patterns
	
	OCNG pattern 1

	Time offset with Cell 1
	Config 1,4
	ms
	-
	3
	-
	3
	-
	3

	
	Config 2,3
	s
	-
	3
	-
	3
	-
	3

	SMTC configuration
	Config 1,4
	
	SMTC.2

	
	Config 2,3
	
	SMTC.1

	SSB configuration
	Config 1,2,4
	
	SSB.1 FR1

	
	Config 3
	
	SSB.1 RedCap FR1

	PDSCH/PDCCH subcarrier spacing
	Config 1,2,4
	kHz
	15

	
	Config 3
	
	30

	EPRE ratio of PSS to SSS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	

	EPRE ratio of OCNG DMRS to SSSNote 1
	
	

	EPRE ratio of OCNG to OCNG DMRSNote 1
	
	

	
Note2
	Config 1,2,4
	dBm/
15kHz
	-81.68-80.18
	-106
	-116 + ΔBG_offset

	
	Config 3
	
	-86.27
	-113
	-116 + ΔBG_offset

	
Note2
	Config 1,2,4
	dBm/
SCS
	-81.68-80.18
	-106
	-116 + ΔBG_offset

	
	Config 3
	
	-83.27
	-110
	-113 + ΔBG_offset

	

	dB
	-1.75
	-1.75
	3
	-1.75

	

	dB
	-1.75
	-1.75
	3
	-1.75

	SS-RSRPNote3
	Config 1,2,4
	dBm/
SCS
	-83.43-81.93
	-107.75
	-113+ ΔBG_offset
	-117.7+ ΔBG_offset

	
	Config 3
	
	-85.02
	-111.75
	-110+ ΔBG_offset
	-114.7+ ΔBG_offset

	SS-RSRQNote3
	dB
	-14.77
	-14.77
	-12.56
	-14.76

	IoNote3
	Config 1,2,4
	dBm/
Ch BW
	-51.51-50
	-75.83
	-83.28+ ΔBG_offset
	-85.83+ ΔBG_offset

	
	Config 3
	
	-53.17
	-79.90
	-80.36+ ΔBG_offset
	-82.90+ ΔBG_offset

	Propagation condition
	
	AWGN

	Antenna configuration
	
	1x2

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	SS-RSRQ, SS-RSRP, and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	SS-RSRQ, SS-RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
Note 5:	NR operating band groups are as defined in TS 38.133 [6] clause 3.5.2.
Note 6:	The test configuration excludes support for band n51 and it is not required to run this test on band n51 in this release of the specification.



Table 16.7.2.4.1.5-2: SS-RSRQ Intra frequency absolute accuracy requirements for the reported values
	
	Test 1
	Test 2
	Test 3

	
	All bands
	All bands
	All bands

	Normal Conditions

	Lowest reported value (Cell 2)
	SS-RSRQ_52SS-RSRQ_57+TT
	SS-RSRQ_52SS-RSRQ_57+TT
	SS-RSRQ_52SS-RSRQ_57+TT

	Highest reported value (Cell 2)
	SS-RSRQ_62SS-RSRQ_57+TT
	SS-RSRQ_62SS-RSRQ_57+TT
	SS-RSRQ_62SS-RSRQ_57+TT

	Extreme Conditions

	Lowest reported value (Cell 2)
	SS-RSRQ_49SS-RSRQ_57+TT
	SS-RSRQ_49SS-RSRQ_57+TT
	SS-RSRQ_49SS-RSRQ_57+TT

	Highest reported value (Cell 2)
	SS-RSRQ_65SS-RSRQ_57+TT
	SS-RSRQ_65SS-RSRQ_57+TT
	SS-RSRQ_65SS-RSRQ_57+TT



16.7.2.4.2	NR SA FR1-FR1 Inter-frequency relative measurement accuracy with FR1 serving cell and FR1 target cell for 2 Rx UE
Editor’s Notes: This test case is incomplete in following aspects:
· TT analysis is still missing.
16.7.2.4.2.1	Test purpose
To verify that the inter-frequency SS-RSRQ relative measurement accuracy is within the specified limits for all bands. This test will verify the requirements in TS 38.133[6] clause 10.1A.8.1.2.
16.7.2.4.2.2	Test applicability
This test applies to all types of NR RedCap UE with 2Rx from Release 17 onwards.
16.7.2.4.2.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.7.2.0.3.
The normative reference for this requirement is TS 38.133 [6] clause A.16.7.2.4.
16.7.2.4.2.4	Test description
16.7.2.4.2.4.1	Initial conditions
Same as the initial conditions given in 6.7.2.2.2 with followings exceptions:
-	Table 6.7.2.2.2.4.1-1 is replaced by Table 16.7.2.4.2.4.1-1;
-	Table 6.7.2.2.2.4.1-2 is replaced by Table 16.7.2.4.2.4.1-2;
Table 16.7.2.4.2.4.1-1: Supported test configurations
	Config
	Description

	16.7.2.4.2-1
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.7.2.4.2-2
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.7.2.4.2-3
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.7.2.4.2-4
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations in each supported band



Table 16.7.2.4.2.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC, TL/VL, TL/VH, TH/VL, TH/VH
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.7.2.4.2.4.1-1

	Propagation conditions
	AWGN
	As specified in Annex C.2.2

	Connection Diagram
	TE Part
	A.3.1.8.2 with n = 2 and φ1 = 5 Hz
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	
	



16.7.2.4.2.4.2	Test procedure
Same as the test procedure in clause 6.7.2.2.2.4.2 with followings exceptions:
-	Table 6.7.2.2.2.5-1 is replaced by Table 16.7.2.4.1.5-116.7.2.3_1.5-1;
-	Table 6.7.2.2.2.5-2 is replaced by Table 16.7.2.4.2.5-1.
16.7.2.4.2.4.3	Message contents
Same as the message contents in clause 6.7.2.2.2.4.3 with following exceptions:
-	Table H.3.1-3 is used with associated condition SSB.1 RedCap FR1 for test configuration 16.7.2.4.2-316.7.2.4_1-3.
16.7.2.4.2.5	Test requirement 
Same as the test requirements in clause 6.7.2.2.2.5 with followings exceptions:
-	Table 6.7.2.2.2.5-1 is replaced by Table 16.7.2.4.1.5-116.7.2.3_1.5-1;
-	Table 6.7.2.2.2.5-2 is replaced by Table 16.7.2.4.2.5-1;
Table 16.7.2.4.2.5-1: SS-RSRQ Inter frequency relative accuracy requirements for the reported values
	
	Test 1
	Test 2
	Test 3

	
	All bands
	All bands
	All bands

	Normal Conditions

	Lowest reported value (Cell 2)
	SS-RSRQ_x - 7SS-RSRQ_x +TT
	SS-RSRQ_x - 7SS-RSRQ_x +TT
	SS-RSRQ_x - 11SS-RSRQ_x +TT

	Highest reported value (Cell 2)
	SS-RSRQ_x + 7SS-RSRQ_x +TT
	SS-RSRQ_x + 7SS-RSRQ_x +TT
	SS-RSRQ_x + 2SS-RSRQ_x +TT

	Extreme Conditions

	Lowest reported value (Cell 2)
	SS-RSRQ_x - 9SS-RSRQ_x +TT
	SS-RSRQ_x - 9SS-RSRQ_x +TT
	SS-RSRQ_x - 13SS-RSRQ_x +TT

	Highest reported value (Cell 2)
	SS-RSRQ_x + 9SS-RSRQ_x +TT
	SS-RSRQ_x + 9SS-RSRQ_x +TT
	SS-RSRQ_x + 4SS-RSRQ_x +TT

	NOTE: SS-RSRQ_x is the reported value of Cell 1.



16.7.3	SS-SINR
16.7.3.0	Minimum conformance requirements
16.7.3.0.1	Intra-frequency SS-SINR measurement accuracy requirements
When RedCap UE is capable of 2Rx, the minimum requirements given in clause 4.7.3.0.1 shall apply.
When RedCap UE is only required to support 1Rx, the absolute accuracy requirements in Table 16.7.3.0.1-1 are valid under the following conditions:
-	Conditions defined in clause 7.3I of TS 38.101-1 [2] for reference sensitivity are fulfilled.
-	Conditions for intra-frequency measurements are fulfilled according to TS 38.133 [6] Annex B.2.152 for a corresponding Band for each relevant SSB.
Table 16.7.3.0.1-1: SS-SINR Intra frequency absolute accuracy for 1Rx RedCap UE in FR1
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	SSB Ês/Iot
	Io Note 1 range

	
	
	Note 3
	NR operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm / SCSSSB
	dBm/BWChannel
	dBm/BWChannel

	
	
	
	
	SCSSSB = 15 kHz
	SCSSSB = 30 kHz
	
	

	
	
	
	NR_FDD_FR1_A, NR_TDD_FR1_A,
NR_SDL_FR1_A
	-121
	-118
	N/A
	-50

	
	
	
	NR_FDD_FR1_B
	-120.5
	-117.5
	N/A
	-50

	
	
	
	NR_TDD_FR1_C
	-120
	-117
	N/A
	-50

	3.0
	4
	-3
	NR_FDD_FR1_D, NR_TDD_FR1_D
	-119.5
	-116.5
	N/A
	-50

	
	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	-119
	-116
	N/A
	-50

	
	
	
	NR_FDD_FR1_F
	-118.5
	-115.5
	N/A
	-50

	
	
	
	NR_FDD_FR1_G
	-118
	-115
	N/A
	-50

	
	
	
	NR_FDD_FR1_H
	-117.5
	-114.5
	N/A
	-50

	3.5
	4
	-6
	Note 2
	Note 2
	Note 2
	Note 2
	Note 2

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 3:	The requirements apply for SSB Ês/Iot ≤ 25 dB under non-HST scenarios.
NOTE 4:	NR operating band groups in FR1 are as defined in TS 38.133 [6] clause 3.5.2.
NOTE 5:	The requirements apply for SSB Ês/Iot ≤5 dB with SCS 15kHz or 30kHz under NR high speed scenarios.



The normative reference for this requirement is TS 38.133 [6] clauses 10.1A.10.1.1.
16.7.3.0.2	Inter-frequency SS-SINR absolute measurement accuracy requirements
When RedCap UE is capable of 2Rx, the minimum requirements given in clause 4.7.3.0.2 shall apply.
When RedCap UE is only required to support 1Rx, the absolute accuracy requirements in Table 16.7.3.0.2-1 are valid under the following conditions:
-	Conditions defined in clause 7.3 of TS 38.101-1 [2] for reference sensitivity are fulfilled.
-	Conditions for inter-frequency measurements are fulfilled according to TS 38.133 [6] Annex B.2.163 for a corresponding Band for each relevant SSB.
Table 16.7.3.0.2-1: SS-SINR Inter frequency absolute accuracy for 1Rx RedCap UE in FR1
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	SSB Ês/Iot Note 3
	Io Note 1 range

	
	
	
	NR operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm / SCSSSB
	dBm/BWChannel
	dBm/BWChannel

	
	
	
	
	SCSSSB = 15 kHz
	SCSSSB = 30 kHz
	
	

	
	
	
	NR_FDD_FR1_A, NR_TDD_FR1_A,
NR_SDL_FR1_A
	-121
	-118
	N/A
	-50

	
	
	
	NR_FDD_FR1_B
	-120.5
	-117.5
	N/A
	-50

	
	
	
	NR_TDD_FR1_C
	-120
	-117
	N/A
	-50

	4.0
	5
	-3
	NR_FDD_FR1_D, NR_TDD_FR1_D
	-119.5
	-116.5
	N/A
	-50

	
	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	-119
	-116
	N/A
	-50

	
	
	
	NR_FDD_FR1_F
	-118.5
	-115.5
	N/A
	-50

	
	
	
	NR_FDD_FR1_G
	-118
	-115
	N/A
	-50

	
	
	
	NR_FDD_FR1_H
	-117.5
	-114.5
	N/A
	-50

	4.5
	5
	-6
	Note 2
	Note 2
	Note 2
	Note 2
	Note 2

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 3:	The requirements apply for SSB Ês/Iot ≤ 25 dB.
NOTE 4:	NR operating band groups in FR1 are as defined in TS 38.133 [6] clause 3.5.2.



The normative reference for this requirement is TS 38.133 [6] clauses 10.1A.12.1.1.
16.7.3.0.3	Inter-frequency SS-SINR relative measurement accuracy requirements
When RedCap UE is capable of 2Rx, the minimum requirements given in clause 4.7.3.0.3 shall apply.
When RedCap UE is only required to support 1Rx, the relative accuracy requirements in Table 16.7.3.0.3-1 are valid under the following conditions:
-	Conditions defined in clause 7.3I of TS 38.101-1 [2] for reference sensitivity are fulfilled.
-	Conditions for inter-frequency measurements are fulfilled according to TS 38.133 [6] Annex B.2.163 for a corresponding Band for each relevant SSB.
-	|SSB_RP1dBm - SSB_RP2dBm| ≤ 27 dB
-	|Channel 1_Io ‑Channel 2_Io |  20 dB
Table 16.7.3.0.3-1: SS-SINR Inter frequency relative accuracy for 1Rx RedCap UE in FR1
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	SSB Ês/Iot 
	Io Note 1 range

	
	
	Note 2,4
	NR operating band groups Note 5
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm / SCSSSB
	dBm/BWChannel
	dBm/BWChannel

	
	
	
	
	SCSSSB = 120 kHz
	SCSSSB = 240 kHz
	
	

	
	
	
	NR_FDD_FR1_A, NR_TDD_FR1_A, NR_SDL_FR1_A
	-121
	-118
	N/A
	-50

	
	
	
	NR_FDD_FR1_B
	-120.5
	-117.5
	N/A
	-50

	
	
	
	NR_TDD_FR1_C
	-120
	-117
	N/A
	-50

	4.5
	5
	-3
	NR_FDD_FR1_D, NR_TDD_FR1_D
	-119.5
	-116.5
	N/A
	-50

	
	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	-119
	-116
	N/A
	-50

	
	
	
	NR_FDD_FR1_F
	-118.5
	-115.5
	N/A
	-50

	
	
	
	NR_FDD_FR1_G
	-118
	-115
	N/A
	-50

	
	
	
	NR_FDD_FR1_H
	-117.5
	-114.5
	N/A
	-50

	5
	5
	-6
	Note 3
	Note 3
	Note 3
	Note 3
	Note 3

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The parameter SSB Ês/Iot is the minimum SSB Ês/Iot of the pair of cells to which the requirement applies.
NOTE 3:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 4:	The requirements apply for SSB Ês/Iot ≤ [25] dB.
NOTE 5:	NR operating band groups in FR1 are as defined in TS 38.133 [6] clause 3.5.2.



The normative reference for this requirement is TS 38.133 [6] clauses 10.1A.12.1.2.
16.7.3.1	NR SA FR1 Intra-frequency measurement accuracy with FR1 serving cell and FR1 target cell for 1 Rx UE
Editor’s Notes: This test case is incomplete in following aspects:
· TT analysis is still missing.
16.7.3.1.1	Test purpose
To verify that the intra-frequency SS-SINR absolute measurement accuracy is within the specified limits for all bands. This test will verify the requirements in TS 38.133[6] clause 10.1A.10.1.1
16.7.3.1.2	Test applicability
This test applies to all types of NR RedCap UE with 1Rx from Release 17 onwards and supporting SS-SINR measurement.
16.7.3.1.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.7.3.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.16.7.3.1.
16.7.3.1.4	Test description
16.7.3.1.4.1	Initial conditions
Same as the initial conditions given in clause 6.7.3.1.4.1 with followings exceptions:
-	Table 6.7.3.1.4.1-1 is replaced by Table 16.7.3.1.4.1-1;
-	Table 6.7.3.1.4.1-2 is replaced by Table 16.7.3.1.4.1-2;
Table 16.7.3.1.4.1-1: Supported test configurations
	Config
	Description

	16.7.3.1-1
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.7.3.1-2
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.7.3.1-3
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.7.3.1-4
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations in each supported band



Table 16.7.3.1.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC, TL/VL, TL/VH, TH/VL, TH/VH
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.7.3.1.4.1-1

	Propagation conditions
	AWGN
	As specified in Annex C.2.2

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	
	



16.7.3.1.4.2	Test procedure
Same as the test procedure given in clause 6.7.3.1.4.2 with following exceptions:
-	Table 6.7.3.1.5-1 is replaced by Table 16.7.3.1.5-1;
-	Table 6.7.3.1.5-2 is replaced by Table 16.7.3.1.5-2.
16.7.3.1.4.3	Message contents
Same as the message contents given in clause 6.7.3.1.4.3 with following exceptions:
-	Specific message contents exceptions for test configuration 6.7.3.1-1 applies to test configuration 16.7.3.1-4.
16.7.3.1.5	Test requirement 
Same as the test requirements given in clause 6.7.3.1.5 with followings exceptions:
-	Table 6.7.3.1.5-1 is replaced by Table 16.7.3.1.5-1;
-	Table 6.7.3.1.5-2 is replaced by Table 16.7.3.1.5-2;
Table 16.7.3.1.5-1: NR cell specific test parameters
	Parameter
	Unit
	Test 1
	Test 2

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	SSB ARFCN
	
	freq1
	freq1

	Duplex mode
	Config 1
	
	FDD

	
	Config 2,3
	
	TDD

	
	Config 4
	
	HD-FDD

	TDD configuration
	Config 1,4
	
	Not Applicable

	
	Config 2
	
	TDDConf.1.1

	
	Config 3
	
	TDDConf.2.1

	Downlink initial BWP configuration
	
	DLBWP.0.1

	Downlink dedicated BWP configuration
	
	DLBWP.1.1

	Uplink initial BWP configuration
	
	ULBWP.0.1

	Uplink dedicated BWP configuration
	
	ULBWP.1.1

	DRX Cycle configuration
	ms
	Not Applicable

	TRS configuration
	Config 1,4
	
	TRS.1.1 FDD
	
	TRS.1.1 FDD
	

	
	Config 2
	
	TRS.1.1 TDD
	
	TRS.1.1 TDD
	

	
	Config 3
	
	TRS.1.2 TDD
	
	TRS.1.2 TDD
	

	PDSCH RMC
	Config 1,4
	
	SR.1.1 FDD
	-
	SR.1.1 FDD
	-

	
	Config 2
	
	SR.1.1 TDD
	
	SR.1.1 TDD
	

	
	Config 3
	
	SR.2.1 TDD
	
	SR2.1 TDD
	

	RMSI CORESET RMC
	Config 1,4
	
	CR.1.1 FDD
	-
	CR.1.1 FDD
	

	
	Config 2
	
	CR.1.1 TDD
	
	CR.1.1 TDD
	

	
	Config 3
	
	CR.2.1 TDD
	
	CR.2.1 TDD
	

	Dedicated CORESET RMC
	Config 1,4
	
	CCR.1.1 FDD
	-
	CCR.1.1 FDD
	-

	
	Config 2
	
	CCR.1.1 TDD
	
	CCR.1.1 TDD
	

	
	Config 3
	
	CCR.2.1 TDD
	
	CCR.2.1 TDD
	

	OCNG Patterns
	
	OP.1

	SS-RSSI-Measurement
	
	Not Applicable

	SMTC configuration
	Config 1,4
	
	SMTC.2

	
	Config 2,3
	
	SMTC.1

	Time offset with Cell 1
	Config 1,4
	ms
	-
	3
	-
	3

	
	Config 2,3
	s
	-
	3
	-
	3

	SSB configuration
	Config 1,2,4
	
	SSB.1 FR1

	
	Config 3
	
	SSB.1 RedCap FR1

	PDSCH/PDCCH subcarrier spacing
	Config 1,2,4
	kHz
	15

	
	Config 3
	
	30

	EPRE ratio of PSS to SSS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	

	EPRE ratio of OCNG DMRS to SSS Note 1
	
	

	EPRE ratio of OCNG to OCNG DMRS Note 1
	
	

	
Note2
	dBm/15kHz
	-93
	-116 + ΔBG_offset

	
Note2
	Config 1,2,4
	dBm/SCS
	-93
	-116 + ΔBG_offset

	
	Config 3
	
	-90
	-113 + ΔBG_offset

	

	dB
	0
	-3.19
	-5.10-5.46
	-5.10-5.46

	

	dB
	4.54
	2.66
	-3.50-4
	-3.50-4

	SS-RSRPNote3
	Config 1,2,4
	dBm/SCS
	-88.46
	-119.50 + ΔBG_offset-90.34
	-119.50 + ΔBG_offset-120 + ΔBG_offset
	-119.50 + ΔBG_offset-120 + ΔBG_offset

	
	Config 3
	
	-85.46
	-116.50 + ΔBG_offset-87.34
	-116.50 + ΔBG_offset-117 + ΔBG_offset
	-116.50 + ΔBG_offset-117 + ΔBG_offset

	SS-SINR Note3
	dB
	0
	-3.19
	-5.10-5.46
	-5.10-5.46

	IoNote3
	Config 1,2,4
	dBm/
9.36MHz
	-57.5
	-85.28 + ΔBG_offset-85.51 + ΔBG_offset

	
	Config 3
	dBm/
18.36MHz
	-54.57
	-82.35 + ΔBG_offset-82.57 + ΔBG_offset

	Propagation condition
	-
	AWGN

	Antenna configuration
	-
	1x1

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	SS-SINR, SS-RSRP, and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	SS-SINR, SS-RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
Note 5:	NR operating band groups are as defined in TS 38.133 [6] clause 3.5.2.
Note 6:	The test configuration excludes support for band n51 and it is not required to run this test on band n51 in this release of the specification.



Table 16.7.3.1.5-2: SS-SINR Intra frequency absolute accuracy requirements for the reported values
	
	Test 1
	Test 2

	
	All bands
	All bands

	Normal Conditions

	Lowest reported value (Cell 2)
	SINR_31SINR_40+TT
	SINR_28SINR_36+TT

	Highest reported value (Cell 2)
	SINR_49SINR_40+TT
	SINR_45SINR_36+TT

	Extreme Conditions

	Lowest reported value (Cell 2)
	SINR_30SINR_40+TT
	SINR_27SINR_36+TT

	Highest reported value (Cell 2)
	SINR_50SINR_40+TT
	SINR_46SINR_36+TT



16.7.3.2	NR SA FR1 Intra-frequency measurement accuracy with FR1 serving cell and FR1 target cell for 2 Rx UE
Editor’s Notes: This test case is incomplete in following aspects:
· TT analysis is still missing.
16.7.3.2.1	Test purpose
To verify that the intra-frequency SS-SINR absolute measurement accuracy is within the specified limits for all bands. This test will verify the requirements in TS 38.133[6] clause 10.1A.10.1.1
16.7.3.2.2	Test applicability
This test applies to all types of NR RedCap UE with 2Rx from Release 17 onwards and supporting SS-SINR measurement.
16.7.3.2.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.7.3.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.16.7.3.2.
16.7.3.2.4	Test description
16.7.3.2.4.1	Initial conditions
Same as the initial conditions given in clause 6.7.3.1.4.1 with followings exceptions:
-	Table 6.7.3.1.4.1-1 is replaced by Table 16.7.3.2.4.1-1;
-	Table 6.7.3.1.4.1-2 is replaced by Table 16.7.3.2.4.1-2;
Table 16.7.3.2.4.1-1: Supported test configurations
	Config
	Description

	16.7.3.2-1
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.7.3.2-2
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.7.3.2-3
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.7.3.2-4
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations in each supported band



Table 16.7.3.2.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC, TL/VL, TL/VH, TH/VL, TH/VH
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.7.3.2.4.1-1

	Propagation conditions
	AWGN
	As specified in Annex C.2.2

	Connection Diagram
	TE Part
	A.3.1.8.2 with n = 2 and φ1 = 5 Hz
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	
	



16.7.3.2.4.2	Test procedure
Same as the test procedure given in clause 6.7.3.1.4.2 with following exceptions:
-	Table 6.7.3.1.5-1 is replaced by Table 16.7.3.2.5-1;
-	Table 6.7.3.1.5-2 is replaced by Table 16.7.3.2.5-2.
16.7.3.2.4.3	Message contents
Same as the message contents given in clause 6.7.3.1.4.3 with following exceptions:
-	Specific message contents exceptions for test configuration 6.7.3.1-1 applies to test configuration 16.7.3.2-4.
16.7.3.2.5	Test requirement 
Same as the test requirements given in clause 6.7.3.1.5 with followings exceptions:
-	Table 6.7.3.1.5-1 is replaced by Table 16.7.3.2.5-1;
-	Table 6.7.3.1.5-2 is replaced by Table 16.7.3.2.5-2;
Table 16.7.3.2.5-1: NR cell specific test parameters
	Parameter
	Unit
	Test 1
	Test 2

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	SSB ARFCN
	
	freq1
	freq1

	Duplex mode
	Config 1
	
	FDD

	
	Config 2,3
	
	TDD

	
	Config 4
	
	HD-FDD

	TDD configuration
	Config 1,4
	
	Not Applicable

	
	Config 2
	
	TDDConf.1.1

	
	Config 3
	
	TDDConf.2.1

	Downlink initial BWP configuration
	
	DLBWP.0.1

	Downlink dedicated BWP configuration
	
	DLBWP.1.1

	Uplink initial BWP configuration
	
	ULBWP.0.1

	Uplink dedicated BWP configuration
	
	ULBWP.1.1

	DRX Cycle configuration
	ms
	Not Applicable

	TRS configuration
	Config 1,4
	
	TRS.1.1 FDD
	
	TRS.1.1 FDD
	

	
	Config 2
	
	TRS.1.1 TDD
	
	TRS.1.1 TDD
	

	
	Config 3
	
	TRS.1.2 TDD
	
	TRS.1.2 TDD
	

	PDSCH RMC
	Config 1,4
	
	SR.1.1 FDD
	-
	SR.1.1 FDD
	-

	
	Config 2
	
	SR.1.1 TDD
	
	SR.1.1 TDD
	

	
	Config 3
	
	SR.2.1 TDD
	
	SR2.1 TDD
	

	RMSI CORESET RMC
	Config 1,4
	
	CR.1.1 FDD
	-
	CR.1.1 FDD
	

	
	Config 2
	
	CR.1.1 TDD
	
	CR.1.1 TDD
	

	
	Config 3
	
	CR.2.1 TDD
	
	CR.2.1 TDD
	

	Dedicated CORESET RMC
	Config 1,4
	
	CCR.1.1 FDD
	-
	CCR.1.1 FDD
	-

	
	Config 2
	
	CCR.1.1 TDD
	
	CCR.1.1 TDD
	

	
	Config 3
	
	CCR.2.1 TDD
	
	CCR.2.1 TDD
	

	OCNG Patterns
	
	OP.1

	SS-RSSI-Measurement
	
	Not Applicable

	SMTC configuration
	Config 1,4
	
	SMTC.2

	
	Config 2,3
	
	SMTC.1

	Time offset with Cell 1
	Config 1,4
	ms
	-
	3
	-
	3

	
	Config 2,3
	s
	-
	3
	-
	3

	SSB configuration
	Config 1,2,4
	
	SSB.1 FR1

	
	Config 3
	
	SSB.1 RedCap FR1

	PDSCH/PDCCH subcarrier spacing
	Config 1,2,4
	kHz
	15

	
	Config 3
	
	30

	EPRE ratio of PSS to SSS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	

	EPRE ratio of OCNG DMRS to SSS Note 1
	
	

	EPRE ratio of OCNG to OCNG DMRS Note 1
	
	

	
Note2
	dBm/15kHz
	-93
	-116 + ΔBG_offset

	
Note2
	Config 1,2,4
	dBm/SCS
	-93
	-116 + ΔBG_offset

	
	Config 3
	
	-90
	-113 + ΔBG_offset

	

	dB
	0
	-3.19
	-5.10-5.46
	-5.10-5.46

	

	dB
	4.54
	2.66
	-3.50-4
	-3.50-4

	SS-RSRPNote3
	Config 1,2,4
	dBm/SCS
	-88.46
	-90.34
	-119.50 + ΔBG_offset-120 + ΔBG_offset
	-119.50 + ΔBG_offset-120 + ΔBG_offset

	
	Config 3
	
	-85.46
	-87.34
	-116.50 + ΔBG_offset-117 + ΔBG_offset
	-116.50 + ΔBG_offset-117 + ΔBG_offset

	SS-SINR Note3
	dB
	0
	-3.19
	-5.10-5.46
	-5.10-5.46

	IoNote3
	Config 1,2,4
	dBm/
9.36MHz
	-57.5
	-85.28 + ΔBG_offset-85.51 + ΔBG_offset

	
	Config 3
	dBm/
18.36MHz
	-54.57
	-82.35 + ΔBG_offset-82.57 + ΔBG_offset

	Propagation condition
	-
	AWGN

	Antenna configuration
	-
	1x2

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	SS-SINR, SS-RSRP, and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	SS-SINR, SS-RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
Note 5:	NR operating band groups are as defined in TS 38.133 [6] clause 3.5.2.
Note 6:	The test configuration excludes support for band n51 and it is not required to run this test on band n51 in this release of the specification.



Table 16.7.3.2.5-2: SS-SINR Intra frequency absolute accuracy requirements for the reported values
	
	Test 1
	Test 2

	
	All bands
	All bands

	Normal Conditions

	Lowest reported value (Cell 2)
	SINR_31SINR_40+TT
	SINR_28SINR_36+TT

	Highest reported value (Cell 2)
	SINR_49SINR_40+TT
	SINR_45SINR_36+TT

	Extreme Conditions

	Lowest reported value (Cell 2)
	SINR_30SINR_40+TT
	SINR_27SINR_36+TT

	Highest reported value (Cell 2)
	SINR_50SINR_40+TT
	SINR_46SINR_36+TT



16.7.3.3	SA Inter-frequency measurement accuracy with FR1 serving cell and FR1 target cell for 1 Rx UE
16.7.3.3.1	NR SA FR1-FR1 Inter-frequency absolute measurement accuracy with FR1 serving cell and FR1 target cell for 1 Rx UE
Editor’s Notes: This test case is incomplete in following aspects:
· TT analysis is still missing.
16.7.3.3.1.1	Test purpose
To verify that the inter-frequency SS-SINR absolute measurement accuracy is within the specified limits for all bands. This test will verify the requirements in TS 38.133[6] clause 10.1A.12.1.1
16.7.3.3.1.2	Test applicability
This test applies to all types of NR RedCap UE with 1Rx from Release 17 onwards and supporting SS-SINR measurement.
16.7.3.3.1.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.7.3.0.2.
The normative reference for this requirement is TS 38.133 [6] clause A.16.7.3.3.
16.7.3.3.1.4	Test description
16.7.3.3.1.4.1	Initial conditions
Same as the initial conditions given in 6.7.3.2.1.4.1 with followings exceptions:
-	Table 6.7.3.2.1.4.1-1 is replaced by Table 16.7.3.3.1.4.1-1;
-	Table 6.7.3.2.1.4.1-2 is replaced by Table 16.7.3.3.1.4.1-2;
Table 16.7.3.3.1.4.1-1: Supported test configurations
	Config
	Description

	16.7.3.3.1-1
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.7.3.3.1-2
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.7.3.3.1-3
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.7.3.3.1-4
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations in each supported band



Table 16.7.3.3.1.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC, TL/VL, TL/VH, TH/VL, TH/VH
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.7.3.3.1.4.1-1

	Propagation conditions
	AWGN
	As specified in Annex C.2.2

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	
	



16.7.3.3.1.4.2	Test procedure
Same as the test procedure given in clause 6.7.3.2.1.4.2 with following exceptions:
-	Table 6.7.3.2.1.5-1 is replaced by Table 16.7.3.3.1.5-1;
-	Table 6.7.3.2.1.5-2 is replaced by Table 16.7.3.3.1.5-2;
16.7.3.3.1.4.3	Message contents
Same as the message contents given in clause 6.7.3.2.1.4.3 with following exceptions:
-	Specific message contents exceptions for test configuration 6.7.3.2.1-1 applies to test configuration 16.7.3.3.1-4.
16.7.3.3.1.5	Test requirement 
Same as the test requirements in clause 6.7.3.2.1.5 with followings exceptions:
-	Table 6.7.3.2.1.5-1 is replaced by Table 16.7.3.3.1.5-1;
-	Table 6.7.3.2.1.5-2 is replaced by Table 16.7.3.3.1.5-2;
Table 16.7.3.3.1.5-1: NR cell specific test parameters
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	SSB ARFCN
	
	freq1
	freq2
	freq1
	freq2
	freq1
	freq2

	Duplex mode
	Config 1
	
	FDD

	
	Config 2,3
	
	TDD

	
	Config 4
	
	HD-FDD

	TDD configuration
	Config 1,4
	
	Not Applicable

	
	Config 2
	
	TDDConf.1.1

	
	Config 3
	
	TDDConf.2.1

	Downlink initial BWP configuration
	
	DLBWP.0.1

	Downlink dedicated BWP configuration
	
	DLBWP.1.1

	Uplink initial BWP configuration
	
	ULBWP.0.1

	Uplink dedicated BWP configuration
	
	ULBWP.1.1

	DRX Cycle configuration
	ms
	Not Applicable

	Gap pattern ID
	
	0
	-
	0
	-
	0
	-

	TRS configuration
	Config 1,4
	
	TRS.1.1 FDD
	
	TRS.1.1 FDD
	
	TRS.1.1 FDD
	

	
	Config 2
	
	TRS.1.1 TDD
	
	TRS.1.1 TDD
	
	TRS.1.1 TDD
	

	
	Config 3
	
	TRS.1.2 TDD
	
	TRS.1.2 TDD
	
	TRS.1.2 TDD
	

	PDSCH RMC
	Config 1,4
	
	SR.1.1 FDD 
	-
	SR.1.1 FDD 
	-
	SR.1.1 FDD 
	-

	
	Config 2
	
	SR.1.1 TDD
	
	SR.1.1 TDD
	
	SR.1.1 TDD
	

	
	Config 3
	
	SR.2.1 TDD
	
	SR.2.1 TDD
	
	SR.2.1 TDD
	

	RMSI CORESET RMC
	Config 1,4
	
	CR.1.1 FDD  
	-
	CR.1.1 FDD  
	-
	CR.1.1 FDD  
	

	
	Config 2
	
	CR.1.1 TDD
	
	CR.1.1 TDD
	
	CR.1.1 TDD
	

	
	Config 3
	
	CR.2.1 TDD
	
	CR.2.1 TDD
	
	CR.2.1 TDD
	

	Dedicated CORESET RMC
	Config 1,4
	
	CCR.1.1 FDD  
	-
	CCR.1.1 FDD  
	-
	CCR.1.1 FDD  
	-

	
	Config 2
	
	CCR.1.1 TDD
	
	CCR.1.1 TDD
	
	CCR.1.1 TDD
	

	
	Config 3
	
	CCR.2.1 TDD
	
	CCR.2.1 TDD
	
	CCR.2.1 TDD
	

	OCNG Patterns
	
	OP.1

	SS-RSSI-Measurement
	
	Not Applicable

	Time offset with Cell 1
	Config 1,4
	ms
	-
	3
	-
	3
	-
	3

	
	Config 2,3
	s
	-
	3
	-
	3
	-
	3

	SMTC configuration
	Config 1,4
	
	SMTC.2

	
	Config 2,3
	
	SMTC.1

	SSB configuration
	Config 1,2,4
	
	SSB.1 FR1

	
	Config 3
	
	SSB.1 RedCap FR1

	PDSCH/PDCCH subcarrier spacing
	Config 1,2,4
	kHz
	15

	
	Config 3
	
	30

	EPRE ratio of PSS to SSS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	

	EPRE ratio of OCNG DMRS to SSSNote 1
	
	

	EPRE ratio of OCNG to OCNG DMRSNote 1
	
	

	
Note2
	dBm/
15kHz
	-88
	-108.5
	-119.5 + ΔBG_offset

	
Note2
	Config 1,2,4
	dBm/
SCS
	-88
	-108.5
	-119.5 + ΔBG_offset

	
	Config 3 
	
	-85
	-105.5
	-116.5 + ΔBG_offset

	

	dB
	-1.75
	20
	-3.65-4.0

	

	dB
	-1.75
	20
	-3.65-4.0

	SS-RSRP
Note3
	Config 1,2,4
	dBm/
SCS
	-89.75
	-88.50
	-123.15 + ΔBG_offset

	
	Config 3
	
	-86.75
	-85.50
	-120.15 + ΔBG_offset

	SS-SINRNote3 
	dB
	-1.75
	20
	-3.65-4.0

	IoNote3
	Config 1,2,4
	dBm/
9.36MHz
	-57.83
	-60.50
	-89.99 + ΔBG_offset-90.09 + ΔBG_offset

	
	Config 3
	dBm/
18.36MHz
	-54.90-54.87
	-57.57
	-87.06 + ΔBG_offset-87.97 + ΔBG_offset

	Propagation condition
	-
	AWGN

	Antenna configuration
	-
	1x1

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	SS-SINR, SS-RSRP, and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	SS-SINR, SS-RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
Note 5:	NR operating band groups are as defined in TS 38.133 [6] clause 3.5.2.
Note 6:	The test configuration excludes support for band n51 and it is not required to run this test on band n51 in this release of the specification.



Table 16.7.3.3.1.5-2: SS-SINR Inter frequency absolute accuracy requirements for the reported values
	
	Test 1
	Test 2
	Test 3

	
	All bands
	All bands
	All bands

	Normal Conditions

	Lowest reported value (Cell 2)
	SINR_34SINR_43+TT
	SINR_78SINR_86+TT
	SINR_30SINR_38+TT

	Highest reported value (Cell 2)
	SINR_52SINR_43+TT
	SINR_95SINR_86+TT
	SINR_49SINR_38+TT

	Extreme Conditions

	Lowest reported value (Cell 2)
	SINR_32SINR_43+TT
	SINR_76SINR_86+TT
	SINR_29SINR_38+TT

	Highest reported value (Cell 2)
	SINR_54SINR_43+TT
	SINR_97SINR_86+TT
	SINR_50SINR_38+TT



16.7.3.3.2	NR SA FR1-FR1 Inter-frequency relative measurement accuracy with FR1 serving cell and FR1 target cell for 1 Rx UE
Editor’s Notes: This test case is incomplete in following aspects:
· TT analysis is still missing.
16.7.3.3.2.1	Test purpose
To verify that the inter-frequency SS-SINR relative measurement accuracy is within the specified limits for all bands. This test will verify the requirements in TS 38.133[6] clause 10.1A.12.1.2.
16.7.3.3.2.2	Test applicability
This test applies to all types of NR RedCap UE with 1Rx from Release 17 onwards and supporting SS-SINR measurement.
16.7.3.3.2.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.7.3.0.3.
The normative reference for this requirement is TS 38.133 [6] clause A.16.7.3.3.
16.7.3.3.2.4	Test description
16.7.3.3.2.4.1	Initial conditions
Same as the initial conditions given in 6.7.3.2.2 with followings exceptions:
-	Table 6.7.3.2.2.4.1-1 is replaced by Table 16.7.3.3.2.4.1-1;
-	Table 6.7.3.2.2.4.1-2 is replaced by Table 16.7.3.3.2.4.1-2;
Table 16.7.3.3.2.4.1-1: Supported test configurations
	Config
	Description

	16.7.3.3.2-1
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.7.3.3.2-2
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.7.3.3.2-3
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.7.3.3.2-4
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations in each supported band



Table 16.7.3.3.2.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC, TL/VL, TL/VH, TH/VL, TH/VH
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.7.3.3.2.4.1-1

	Propagation conditions
	AWGN
	As specified in Annex C.2.2

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	
	



16.7.3.3.2.4.2	Test procedure
Same as the test procedure given in clause 6.7.3.2.2.4.2 with following exceptions:
-	Table 6.7.3.2.2.5-1 is replaced by Table 16.7.3.3_.1.5-1;
-	Table 6.7.3.2.2.5-2 is replaced by Table 16.7.3.3.2.5-1;
16.7.3.3.2.4.3	Message contents
Same as the message contents given in clause 6.7.3.2.2.4.3 with following exceptions:
-	Specific message contents exceptions for test configuration 6.7.3.2.2-1 applies to test configuration 16.7.3.3.2-4.
16.7.3.3.2.5	Test requirement 
Same as the test requirements given in clause 6.7.3.2.2.5 with followings exceptions:
-	Table 6.7.3.2.2.5-1 is replaced by Table 16.7.3.3_.1.5-1;
-	Table 6.7.3.2.2.5-2 is replaced by Table 16.7.3.3.2.5-1;
Table 16.7.3.3.2.5-1: SS-SINR Inter frequency relative accuracy requirements for the reported values
	
	Test 1
	Test 2
	Test 3

	
	All bands
	All bands
	All bands

	Normal Conditions

	Lowest reported value (Cell 2)
	SS-SINR_x - 10SS-SINR_x +TT
	SS-SINR_x - 10SS-SINR_x +TT
	SS-SINR_x - 11SS-SINR_x +TT

	Highest reported value (Cell 2)
	SS-SINR_x + 10SS-SINR_x +TT
	SS-SINR_x + 10SS-SINR_x +TT
	SS-SINR_x + 11SS-SINR_x +TT

	Extreme Conditions

	Lowest reported value (Cell 2)
	SS-SINR_x -11SS-SINR_x +TT
	SS-SINR_x - 11SS-SINR_x +TT
	SS-SINR_x - 11SS-SINR_x +TT

	Highest reported value (Cell 2)
	SS-SINR_x + 11SS-SINR_x +TT
	SS-SINR_x + 11SS-SINR_x +TT
	SS-SINR_x + 11SS-SINR_x +TT

	NOTE: SS-SINR_x is the reported value of Cell 1.



16.7.3.4	SA Inter-frequency measurement accuracy with FR1 serving cell and FR1 target cell for 2 Rx UE
16.7.3.4.1	NR SA FR1-FR1 Inter-frequency absolute measurement accuracy with FR1 serving cell and FR1 target cell for 2 Rx UE
Editor’s Notes: This test case is incomplete in following aspects:
· TT analysis is still missing.
16.7.3.4.1.1	Test purpose
To verify that the inter-frequency SS-SINR absolute measurement accuracy is within the specified limits for all bands. This test will verify the requirements in TS 38.133[6] clause 10.1A.12.1.1
16.7.3.4.1.2	Test applicability
This test applies to all types of NR RedCap UE with 2Rx from Release 17 onwards and supporting SS-SINR measurement.
16.7.3.4.1.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.7.3.0.2.
The normative reference for this requirement is TS 38.133 [6] clause A.16.7.3.4.
16.7.3.4.1.4	Test description
16.7.3.4.1.4.1	Initial conditions
Same as the initial conditions given in 6.7.3.2.1 with followings exceptions:
-	Table 6.7.3.2.1.4.1-1 is replaced by Table 16.7.3.4.1.4.1-1;
-	Table 6.7.3.2.1.4.1-2 is replaced by Table 16.7.3.4.1.4.1-2;
Table 16.7.3.4.1.4.1-1: Supported test configurations
	Config
	Description

	16.7.3.4.1-1
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.7.3.4.1-2
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.7.3.4.1-3
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.7.3.4.1-4
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations in each supported band



Table 16.7.3.4.1.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC, TL/VL, TL/VH, TH/VL, TH/VH
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.7.3.4.1.4.1-1

	Propagation conditions
	AWGN
	As specified in Annex C.2.2

	Connection Diagram
	TE Part
	A.3.1.8.2 with n = 2 and φ1 = 5 Hz
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	
	



16.7.3.4.1.4.2	Test procedure
Same as the test procedure given in clause 6.7.3.2.1.4.2 with following exceptions:
-	Table 6.7.3.2.1.5-1 is replaced by Table 16.7.3.4.1.5-1;
-	Table 6.7.3.2.1.5-2 is replaced by Table 16.7.3.4.1.5-2;
16.7.3.4.1.4.3	Message contents
Same as the message contents given in clause 6.7.3.2.1.4.3 with following exceptions:
-	Specific message contents exceptions for test configuration 6.7.3.2.1-1 applies to test configuration 16.7.3.4.1-4.
16.7.3.4.1.5	Test requirement 
Same as the test requirements in clause 6.7.3.2.1.5 with followings exceptions:
-	Table 6.7.3.2.1.5-1 is replaced by Table 16.7.3.4.1.5-1;
-	Table 6.7.3.2.1.5-2 is replaced by Table 16.7.3.4.1.5-2;
Table 16.7.3.4.1.5-1: NR cell specific test parameters
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	SSB ARFCN
	
	freq1
	freq2
	freq1
	freq2
	freq1
	freq2

	Duplex mode
	Config 1
	
	FDD

	
	Config 2,3
	
	TDD

	
	Config 4
	
	HD-FDD

	TDD configuration
	Config 1,4
	
	Not Applicable

	
	Config 2
	
	TDDConf.1.1

	
	Config 3
	
	TDDConf.2.1

	Downlink initial BWP configuration
	
	DLBWP.0.1

	Downlink dedicated BWP configuration
	
	DLBWP.1.1

	Uplink initial BWP configuration
	
	ULBWP.0.1

	Uplink dedicated BWP configuration
	
	ULBWP.1.1

	DRX Cycle configuration
	ms
	Not Applicable

	Gap pattern ID
	
	0
	-
	0
	-
	0
	-

	TRS configuration
	Config 1,4
	
	TRS.1.1 FDD
	
	TRS.1.1 FDD
	
	TRS.1.1 FDD
	

	
	Config 2
	
	TRS.1.1 TDD
	
	TRS.1.1 TDD
	
	TRS.1.1 TDD
	

	
	Config 3
	
	TRS.1.2 TDD
	
	TRS.1.2 TDD
	
	TRS.1.2 TDD
	

	PDSCH RMC
	Config 1,4
	
	SR.1.1 FDD 
	-
	SR.1.1 FDD 
	-
	SR.1.1 FDD 
	-

	
	Config 2
	
	SR.1.1 TDD
	
	SR.1.1 TDD
	
	SR.1.1 TDD
	

	
	Config 3
	
	SR.2.1 TDD
	
	SR.2.1 TDD
	
	SR.2.1 TDD
	

	RMSI CORESET RMC
	Config 1,4
	
	CR.1.1 FDD  
	-
	CR.1.1 FDD  
	-
	CR.1.1 FDD  
	

	
	Config 2
	
	CR.1.1 TDD
	
	CR.1.1 TDD
	
	CR.1.1 TDD
	

	
	Config 3
	
	CR.2.1 TDD
	
	CR.2.1 TDD
	
	CR.2.1 TDD
	

	Dedicated CORESET RMC
	Config 1,4
	
	CCR.1.1 FDD  
	-
	CCR.1.1 FDD  
	-
	CCR.1.1 FDD  
	-

	
	Config 2
	
	CCR.1.1 TDD
	
	CCR.1.1 TDD
	
	CCR.1.1 TDD
	

	
	Config 3
	
	CCR.2.1 TDD
	
	CCR.2.1 TDD
	
	CCR.2.1 TDD
	

	OCNG Patterns
	
	OP.1

	SS-RSSI-Measurement
	
	Not Applicable

	Time offset with Cell 1
	Config 1,4
	ms
	-
	3
	-
	3
	-
	3

	
	Config 2,3
	s
	-
	3
	-
	3
	-
	3

	SMTC configuration
	Config 1,4
	
	SMTC.2

	
	Config 2,3
	
	SMTC.1

	SSB configuration
	Config 1,2,4
	
	SSB.1 FR1

	
	Config 3
	
	SSB.1 RedCap FR1

	PDSCH/PDCCH subcarrier spacing
	Config 1,2,4
	kHz
	15

	
	Config 3
	
	30

	EPRE ratio of PSS to SSS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	

	EPRE ratio of OCNG DMRS to SSSNote 1
	
	

	EPRE ratio of OCNG to OCNG DMRSNote 1
	
	

	
Note2
	dBm/
15kHz
	-88
	-108.5
	-119.5 + ΔBG_offset

	
Note2
	Config 1,2,4
	dBm/
SCS
	-88
	-108.5
	-119.5 + ΔBG_offset

	
	Config 3 
	
	-85
	-105.5
	-116.5 + ΔBG_offset

	

	dB
	-1.75
	20
	-3.20-4.0

	

	dB
	-1.75
	20
	-3.20-4.0

	SS-RSRP
Note3
	Config 1,2,4
	dBm/
SCS
	-89.75
	-88.5
	-122.7 + ΔBG_offset-123.5 + ΔBG_offset

	
	Config 3
	
	-86.75
	-85.5
	-119.7 + ΔBG_offset-120.5 + ΔBG_offset

	SS-SINRNote3 
	dB
	-1.75
	20
	-4.0

	IoNote3
	Config 1,2,4
	dBm/
9.36MHz
	-57.83
	-60.5
	-89.85 + ΔBG_offset-90.09 + ΔBG_offset

	
	Config 3
	dBm/
18.36MHz
	-54.87
	-57.57
	-86.92 + ΔBG_offset-87.97 + ΔBG_offset

	Propagation condition
	-
	AWGN

	Antenna configuration
	-
	1x2

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	SS-SINR, SS-RSRP, and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	SS-SINR, SS-RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
Note 5:	NR operating band groups are as defined in TS 38.133 [6] clause 3.5.2.
Note 6:	The test configuration excludes support for band n51 and it is not required to run this test on band n51 in this release of the specification.



Table 16.7.3.4.1.5-2: SS-SINR Inter frequency absolute accuracy requirements for the reported values
	
	Test 1
	Test 2
	Test 3

	
	All bands
	All bands
	All bands

	Normal Conditions

	Lowest reported value (Cell 2)
	SINR_35SINR_43+TT
	SINR_79SINR_86+TT
	SINR_32SINR_38+TT

	Highest reported value (Cell 2)
	SINR_51SINR_43+TT
	SINR_94SINR_86+TT
	SINR_49SINR_38+TT

	Extreme Conditions

	Lowest reported value (Cell 2)
	SINR_33SINR_43+TT
	SINR_77SINR_86+TT
	SINR_31SINR_38+TT

	Highest reported value (Cell 2)
	SINR_53SINR_43+TT
	SINR_96SINR_86+TT
	SINR_40SINR_38+TT



16.7.3.4.2	NR SA FR1-FR1 Inter-frequency relative measurement accuracy with FR1 serving cell and FR1 target cell for 2 Rx UE
Editor’s Notes: This test case is incomplete in following aspects:
· TT analysis is still missing.
16.7.3.4.2.1	Test purpose
To verify that the inter-frequency SS-SINR relative measurement accuracy is within the specified limits for all bands. This test will verify the requirements in TS 38.133[6] clause 10.1A.12.1.2.
16.7.3.4.2.2	Test applicability
This test applies to all types of NR RedCap UE with 2Rx from Release 17 onwards and supporting SS-SINR measurement.
16.7.3.4.2.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.7.3.0.3.
The normative reference for this requirement is TS 38.133 [6] clause A.16.7.3.4A.16.7.2.3.
16.7.3.4.2.4	Test description
16.7.3.4.2.4.1	Initial conditions
Same as the initial conditions given in 6.7.3.2.2 with followings exceptions:
-	Table 6.7.3.2.2.4.1-1 is replaced by Table 16.7.3.4.2.4.1-1;
-	Table 6.7.3.2.2.4.1-2 is replaced by Table 16.7.3.4.2.4.1-2;
Table 16.7.3.4.2.4.1-1: Supported test configurations
	Config
	Description

	16.7.3.4.2-1
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.7.3.4.2-2
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.7.3.4.2-3
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.7.3.4.2-4
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations in each supported band



Table 16.7.3.4.2.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC, TL/VL, TL/VH, TH/VL, TH/VH
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.7.3.4.2.4.1-1

	Propagation conditions
	AWGN
	As specified in Annex C.2.2

	Connection Diagram
	TE Part
	A.3.1.8.2 with n = 2 and φ1 = 5 Hz
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	
	



16.7.3.4.2.4.2	Test procedure
Same as the test procedure given in clause 6.7.3.2.2.4.2 with following exceptions:
-	Table 6.7.3.2.2.5-1 is replaced by Table 16.7.3.4._1.5-1;
-	Table 6.7.3.2.2.5-2 is replaced by Table 16.7.3.4.2.5-1.
16.7.3.4.2.4.3	Message contents
Same as the message contents given in clause 6.7.3.2.2.4.3 with following exceptions:
-	Specific message contents exceptions for test configuration 6.7.3.2.2-1 applies to test configuration 16.7.3.4.2-4.
16.7.3.4.2.5	Test requirement 
Same as the test requirements in clause 6.7.3.2.2.5 with followings exceptions:
-	Table 6.7.3.2.2.5-1 is replaced by Table 16.7.3.4._1.5-1;
-	Table 6.7.3.2.2.5-2 is replaced by Table 16.7.3.4.2.5-1;
Table 16.7.3.4.2.5-1: SS-SINR Inter frequency relative accuracy requirements for the reported values
	
	Test 1
	Test 2
	Test 3

	
	All bands
	All bands
	All bands

	Normal Conditions

	Lowest reported value (Cell 2)
	SS-SINR_x +TT
	SS-SINR_x +TT
	SS-SINR_x +TT

	Highest reported value (Cell 2)
	SS-SINR_x +TT
	SS-SINR_x +TT
	SS-SINR_x +TT

	Extreme Conditions

	Lowest reported value (Cell 2)
	SS-SINR_x +TT
	SS-SINR_x +TT
	SS-SINR_x +TT

	Highest reported value (Cell 2)
	SS-SINR_x +TT
	SS-SINR_x +TT
	SS-SINR_x +TT

	NOTE: SS-SINR_x is the reported value of Cell 1.



16.7.4	L1-RSRP measurement for beam reporting
16.7.4.0	Minimum conformance requirements
16.7.4.0.1	SSB based absolute L1-RSRP measurement accuracy requirements
When RedCap UE is capable of 2Rx, the minimum requirements given in clause 4.7.4.0.1 shall apply.
When RedCap UE is only required to support 1Rx, the absolute accuracy requirements in Table 16.7.4.0.1-1 are valid under the following conditions:
-	Conditions defined in clause 7.3I of TS 38.101-1 [2] for reference sensitivity are fulfilled.
-	Conditions for L1-RSRP measurements are fulfilled according to TS 38.133 [6] Annex B.4.1 for a corresponding Band for each relevant SSB.
Table 16.7.4.0.1-1: SSB based L1-RSRP absolute accuracy for 1Rx RedCap UE in FR1
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	SSB Ês/Iot
	Io Note 1 range

	
	
	
	NR operating band groups Note 2
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm / SCSSSB
	dBm/BWChannel
	dBm/BWChannel

	
	
	
	
	SCSSSB = 15 kHz
	SCSSSB = 30 kHz
	
	

	
	
	
	NR_FDD_FR1_A, NR_TDD_FR1_A, NR_SDL_FR1_A
	-121
	-118
	N/A
	-70

	
	
	
	NR_FDD_FR1_B
	-120.5
	-117.5
	N/A
	-70

	
	
	
	NR_TDD_FR1_C
	-120
	-117
	N/A
	-70

	±8.0
	±12.5
	-3
	NR_FDD_FR1_D, NR_TDD_FR1_D
	-119.5
	-116.5
	N/A
	-70

	
	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	-119
	-116
	N/A
	-70

	
	
	
	NR_FDD_FR1_F
	-118.5
	-115.5
	N/A
	-70

	
	
	
	NR_FDD_FR1_G
	-118
	-115
	N/A
	-70

	
	
	
	NR_FDD_FR1_H
	-117.5
	-114.5
	N/A
	-70

	±11.5
	±14.5
	-3
	NR_FDD_FR1_A, NR_TDD_FR1_A, NR_SDL_FR1_A, NR_FDD_FR1_B, NR_TDD_FR1_C, NR_FDD_FR1_D, NR_TDD_FR1_D, NR_FDD_FR1_E, NR_TDD_FR1_E, NR_FDD_FR1_F, NR_FDD_FR1_G, NR_FDD_FR1_H,
	N/A
	N/A
	-70
	-50

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	NR operating band groups in FR1 are as defined in clause 3.5.2.



The normative reference for this requirement is TS 38.133 [6] clauses 10.1A.14.1.1.
16.7.4.0.2	SSB based relative L1-RSRP measurement accuracy requirements
When RedCap UE is capable of 2Rx, the minimum requirements given in clause 4.7.4.0.2 shall apply.
When RedCap UE is only required to support 1Rx, the relative accuracy requirements in Table 16.7.4.0.2-1 are valid under the following conditions:
-	Conditions defined in clause 7.3I of TS 38.101-1 [2] for reference sensitivity are fulfilled.
-	Conditions for L1-RSRP measurements are fulfilled according to TS 38.133 [6] Annex B.4.1 for a corresponding Band for each relevant SSB.
Table 16.7.4.0.2-1: SSB based L1-RSRP relative accuracy for 1Rx RedCap UE in FR1
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	SSB Ês/Iot Note 2
	Io Note 1 range

	
	
	
	NR operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm / SCSSSB
	dBm/BWChannel
	dBm/BWChannel

	
	
	
	
	SCSSSB = 15 kHz
	SCSSSB = 30 kHz
	
	

	
	
	
	NR_FDD_FR1_A
NR_TDD_FR1_A
NR_SDL_FR1_A
	-121
	-118
	N/A
	-50

	
	
	
	NR_FDD_FR1_B
	-120.5
	-117.5
	N/A
	-50

	
	
	
	NR_TDD_FR1_C
	-120
	-117
	N/A
	-50

	±6
	±7
	-3
	NR_FDD_FR1_D
NR_TDD_FR1_D
	-119.5
	-116.5
	N/A
	-50

	
	
	
	NR_FDD_FR1_E
NR_TDD_FR1_E
	-119
	-116
	N/A
	-50

	
	
	
	NR_FDD_FR1_F
	-118.5
	-115.5
	N/A
	-50

	
	
	
	NR_FDD_FR1_G
	-118
	-115
	N/A
	-50

	
	
	
	NR_FDD_FR1_H
	-117.5
	-114.5
	N/A
	-50

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The parameter SSB Ês/Iot is the minimum SSB Ês/Iot of the pair of SSBs to which the requirement applies.
NOTE 3:	Void
NOTE 4:	NR operating band groups in FR1 are as defined in clause 3.5.2.



The normative reference for this requirement is TS 38.133 [6] clauses 10.1A.14.1.2.
16.7.4.0.3	CSI-RS based absolute L1-RSRP measurement accuracy requirements
The minimum requirements given in clause 4.7.3.0.3 shall apply.
16.7.4.0.4	CSI-RS based relative L1-RSRP measurement accuracy requirements
The minimum requirements given in clause 4.7.3.0.4 shall apply.
16.7.4.1	SSB based L1-RSRP measurements for 1 Rx UE
16.7.4.1.1	NR SA FR1 SSB based L1-RSRP absolute measurement for 1 Rx UE
Editor’s Note: This test case is incomplete in following aspects:
-	TT analysis is still missing.
16.7.4.1.1.1	Test purpose
To verify that the SSB based L1-RSRP absolute measurement accuracy is within the specified limits for all bands.
16.7.4.1.1.2	Test applicability
This test applies to all types of NR RedCap UE with 1 Rx from Release 17 onwards.
16.7.4.1.1.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.7.4.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.16.7.4.1.
16.7.4.1.1.4	Test description
16.7.4.1.1.4.1	Initial conditions
Same as the initial conditions given in clause 6.7.4.1.1.4.1 with following exceptions:
-	Table 6.7.4.1.1.4.1-1 is replaced by Table 16.7.4.1.1.4.1-1;
-	Table 6.7.4.1.1.4.1-2 is replaced by Table 16.7.4.1.1.4.1-2;
Table 16.7.4.1.1.4.1-1: Supported test configurations
	Test Config
	Description

	16.7.4.1.1-1
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.7.4.1.1-2
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.7.4.1.1-3
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.7.4.1.1-4
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note: The UE is only required to be tested in one of the supported test configurations



Table 16.7.4.1.1.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC, TL/VL, TL/VH, TH/VL, TH/VH
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.7.4.1.1.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	N/A
	



16.7.4.1.1.4.2	Test procedure
Same as the test procedure given in clause 6.7.4.1.1.4.2.
16.7.4.1.1.4.3	Message contents
Same as the message contents given in clause 6.7.4.1.1.4.3.
16.7.4.1.1.5	Test requirement 
Same as the thest requirements given in clause 6.7.4.1.1.5 with following exceptions:
-	Table 6.7.4.1.1.5-1 is replaced by Table 16.7.4.1.1.5-1;
-	Table 6.7.4.1.1.5-2 is replaced by Table 16.7.4.1.1.5-2;
Table 16.7.4.1.1.5-1: Cell specific test parameters
	Parameter
	Config
	Unit
	Test 1
	Test 2

	SSB GSCN
	1~4
	
	freq1

	Duplex mode
	1
	
	FDD

	
	2,3
	
	TDD

	
	4
	
	HD-FDD

	TDD Configuration
	1,4
	
	N/A

	
	2
	
	TDDConf.1.1

	
	3
	
	TDDConf.2.1

	BWchannel
	1,2,4
	MHz
	10: NRB,c = 52

	
	3
	
	20: NRB,c = 51

	PDSCH RMC
	1,4
	
	SR.1.1 FDD

	
	2
	
	SR.1.1 TDD

	
	3
	
	SR.2.1 TDD

	RMSI CORESET RMC
	1,4
	
	CR.1.1 FDD 

	
	2
	
	CR.1.1 TDD

	
	3
	
	CR.2.1 TDD

	Dedicated CORESET RMC
	1,4
	
	CCR.1.1 FDD

	
	2
	
	CCR.1.1 TDD

	
	3
	
	CCR.2.1 TDD

	SSB configuration
	1,2,4
	
	SSB.3 FR1

	
	3
	
	SSB.2 RedCap FR1

	OCNG Patterns
	1~4
	
	OP.1

	TRS configuration
	1,4
	
	TRS.1.1 FDD

	
	2
	
	TRS.1.1 TDD

	
	3
	
	TRS.1.2 TDD

	Initial BWP Configuration
	1~4
	
	DLBWP.0.1
ULBWP.0.1

	Dedicated BWP configuration
	1~4
	
	DLBWP.1.1
ULBWP.1.1

	SMTC configuration
	1~4
	
	SMTC.1

	reportConfigType
	1~4
	
	periodic

	reportQuantity
	1~4
	
	ssb-Index-RSRP

	Number of reported RS
	1~4
	
	2

	L1-RSRP reporting period
	1~4
	
	slot80

	EPRE ratio of PSS to SSS
	1~4
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	
	

	EPRE ratio of PDSCH DMRS to SSS
	
	
	

	EPRE ratio of PDSCH to PDSCH DMRS
	
	
	

	EPRE ratio of OCNG DMRS to SSSNote 1
	
	
	

	EPRE ratio of OCNG to OCNG DMRS Note 1
	
	
	

	
[image: ]Note2
	1~4
	dBm/
15kHz
	-94.65
	-117+ ΔBG_offset

	
[image: ]Note2
	1,2,4
	dBm/
SCS
	-94.65
	-117+ ΔBG_offset

	
	3
	
	-91.65
	-114+ ΔBG_offset

	
[image: ]
	1~4
	dB
	10
	-2.65-3

	SS-RSRP Note3
	1,2,4
	dBm/
SCS
	-84.65
	-119.65 + ΔBG_offset-120+ ΔBG_offset

	
	3
	
	-81.65
	-116.65 + ΔBG_offset-117 + ΔBG_offset

	Io Note3
	1,2,4
	dBm/
9.36 MHz
	-56.28
	-87.16 + ΔBG_offset-87.28 + ΔBG_offset

	
	3
	dBm/
18.36 MHz
	-53.36
	-84.24 + ΔBG_offset-84.36 + ΔBG_offset

	
[image: ]
	1~4
	dB
	10
	-2.65-3

	Propagation condition
	1~4
	
	AWGN

	Antenna configuration
	1~4
	
	1x1

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for [image: ] to be fulfilled.
Note 3:	RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
Note 5:	The test configuration excludes support for band n51 and it is not required to run this test on band n51 in this release of the specification



Table 16.7.4.1.1.5-2: L1-RSRP absolute accuracy requirements for the reported values for test configurations 1, 2 and 4
	Normal Conditions
	Test 1
All bands
	Band Group
	Test 2

	Lowest reported value (Cell 1)
	RSRP_59
	NR_FDD_FR1_A, NR_TDD_FR1_A
	RSRP_27

	
	
	NR_FDD_FR1_B
	RSRP_28

	
	
	NR_TDD_FR1_C
	RSRP_28

	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	RSRP_29

	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	RSRP_29

	
	
	NR_FDD_FR1_F
	RSRP_30

	
	
	NR_FDD_FR1_G
	RSRP_30

	
	
	NR_FDD_FR1_H
	RSRP_31

	Highest reported value (Cell 1)
	RSRP_85
	NR_FDD_FR1_A, NR_TDD_FR1_A
	RSRP_46

	
	
	NR_FDD_FR1_B
	RSRP_47

	
	
	NR_TDD_FR1_C
	RSRP_47

	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	RSRP_48

	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	RSRP_48

	
	
	NR_FDD_FR1_F
	RSRP_49

	
	
	NR_FDD_FR1_G
	RSRP_49

	
	
	NR_FDD_FR1_H
	RSRP_50

	Extreme Conditions
	Test 1
All bands
	Band Group
	Test 2

	Lowest reported value (Cell 1)
	RSRP_56
	NR_FDD_FR1_A, NR_TDD_FR1_A
	RSRP_23

	
	
	NR_FDD_FR1_B
	RSRP_23

	
	
	NR_TDD_FR1_C
	RSRP_24

	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	RSRP_24

	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	RSRP_25

	
	
	NR_FDD_FR1_F
	RSRP_25

	
	
	NR_FDD_FR1_G
	RSRP_26

	
	
	NR_FDD_FR1_H
	RSRP_26

	Highest reported value (Cell 1)
	RSRP_88
	NR_FDD_FR1_A, NR_TDD_FR1_A
	RSRP_51

	
	
	NR_FDD_FR1_B
	RSRP_51

	
	
	NR_TDD_FR1_C
	RSRP_52

	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	RSRP_52

	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	RSRP_53

	
	
	NR_FDD_FR1_F
	RSRP_53

	
	
	NR_FDD_FR1_G
	RSRP_54

	
	
	NR_FDD_FR1_H
	RSRP_54

	Note 1:	NR operating band groups are defined in clause 3A.4, Table 3A.4.1-2.



	Normal Conditions
	Test 1
All bands
	Test 2

	Lowest reported value (Cell 1)
	RSRP_72+TT
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	RSRP_36+TT

	
	
	Bands NR_FDD_FR1_B
	RSRP_36+TT

	
	
	Bands NR_TDD_FR1_C
	RSRP_35+TT

	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	RSRP_35+TT

	
	
	Bands NR_FDD_FR1_E, NR_TDD_FR1_E
	RSRP_34+TT

	
	
	Bands NR_FDD_FR1_G
	RSRP_34+TT

	
	
	Bands NR_FDD_FR1_H
	RSRP_33+TT

	Highest reported value (Cell 1)
	RSRP_72+TT
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	RSRP_36+TT

	
	
	Bands NR_FDD_FR1_B
	RSRP_36+TT

	
	
	Bands NR_TDD_FR1_C
	RSRP_35+TT

	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	RSRP_35+TT

	
	
	Bands NR_FDD_FR1_E, NR_TDD_FR1_E
	RSRP_34+TT

	
	
	Bands NR_FDD_FR1_G
	RSRP_34+TT

	
	
	Bands NR_FDD_FR1_H
	RSRP_33+TT

	Extreme Conditions
	Test 1
All bands
	Test 2

	Lowest reported value (Cell 1)
	RSRP_72+TT
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	RSRP_36+TT

	
	
	Bands NR_FDD_FR1_B
	RSRP_36+TT

	
	
	Bands NR_TDD_FR1_C
	RSRP_35+TT

	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	RSRP_35+TT

	
	
	Bands NR_FDD_FR1_E, NR_TDD_FR1_E
	RSRP_34+TT

	
	
	Bands NR_FDD_FR1_G
	RSRP_34+TT

	
	
	Bands NR_FDD_FR1_H
	RSRP_33+TT

	Highest reported value (Cell 1)
	RSRP_72+TT
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	RSRP_36+TT

	
	
	Bands NR_FDD_FR1_B
	RSRP_36+TT

	
	
	Bands NR_TDD_FR1_C
	RSRP_35+TT

	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	RSRP_35+TT

	
	
	Bands NR_FDD_FR1_E, NR_TDD_FR1_E
	RSRP_34+TT

	
	
	Bands NR_FDD_FR1_G
	RSRP_34+TT

	
	
	Bands NR_FDD_FR1_H
	RSRP_33+TT

	Note 1:	NR operating band groups are defined in clause 3A.4, Table 3A.4.1-2.



Table 16.7.4.1.1.5-3: L1-RSRP absolute accuracy requirements for the reported values for test configuration 3
	Normal Conditions
	Test 1
All bands
	Band Group
	Test 2

	Lowest reported value (Cell 1)
	RSRP_62
	NR_FDD_FR1_A, NR_TDD_FR1_A
	RSRP_30

	
	
	NR_FDD_FR1_B
	RSRP_31

	
	
	NR_TDD_FR1_C
	RSRP_31

	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	RSRP_32

	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	RSRP_32

	
	
	NR_FDD_FR1_F
	RSRP_33

	
	
	NR_FDD_FR1_G
	RSRP_33

	
	
	NR_FDD_FR1_H
	RSRP_34

	Highest reported value (Cell 1)
	RSRP_88
	NR_FDD_FR1_A, NR_TDD_FR1_A
	RSRP_49

	
	
	NR_FDD_FR1_B
	RSRP_50

	
	
	NR_TDD_FR1_C
	RSRP_50

	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	RSRP_51

	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	RSRP_51

	
	
	NR_FDD_FR1_F
	RSRP_52

	
	
	NR_FDD_FR1_G
	RSRP_52

	
	
	NR_FDD_FR1_H
	RSRP_53

	Extreme Conditions
	Test 1
All bands
	Band Group
	Test 2

	Lowest reported value (Cell 1)
	RSRP_59
	NR_FDD_FR1_A, NR_TDD_FR1_A
	RSRP_26

	
	
	NR_FDD_FR1_B
	RSRP_26

	
	
	NR_TDD_FR1_C
	RSRP_27

	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	RSRP_27

	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	RSRP_28

	
	
	NR_FDD_FR1_F
	RSRP_28

	
	
	NR_FDD_FR1_G
	RSRP_29

	
	
	NR_FDD_FR1_H
	RSRP_29

	Highest reported value (Cell 1)
	RSRP_91
	NR_FDD_FR1_A, NR_TDD_FR1_A
	RSRP_54

	
	
	NR_FDD_FR1_B
	RSRP_54

	
	
	NR_TDD_FR1_C
	RSRP_55

	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	RSRP_55

	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	RSRP_56

	
	
	NR_FDD_FR1_F
	RSRP_56

	
	
	NR_FDD_FR1_G
	RSRP_57

	
	
	NR_FDD_FR1_H
	RSRP_57

	Note 1:	NR operating band groups are defined in clause 3A.4, Table 3A.4.1-2



	Normal Conditions
	Test 1
All bands
	Test 2

	Lowest reported value (Cell 1)
	RSRP_75+TT
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	RSRP_39+TT

	
	
	Bands NR_FDD_FR1_B
	RSRP_39+TT

	
	
	Bands NR_TDD_FR1_C
	RSRP_40+TT

	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	RSRP_40+TT

	
	
	Bands NR_FDD_FR1_E, NR_TDD_FR1_E
	RSRP_41+TT

	
	
	Bands NR_FDD_FR1_G
	RSRP_41+TT

	
	
	Bands NR_FDD_FR1_H
	RSRP_42+TT

	Highest reported value (Cell 1)
	RSRP_75+TT
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	RSRP_39+TT

	
	
	Bands NR_FDD_FR1_B
	RSRP_39+TT

	
	
	Bands NR_TDD_FR1_C
	RSRP_40+TT

	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	RSRP_40+TT

	
	
	Bands NR_FDD_FR1_E, NR_TDD_FR1_E
	RSRP_41+TT

	
	
	Bands NR_FDD_FR1_G
	RSRP_41+TT

	
	
	Bands NR_FDD_FR1_H
	RSRP_42+TT

	Extreme Conditions
	Test 1
All bands
	Test 2

	Lowest reported value (Cell 1)
	RSRP_75+TT
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	RSRP_39+TT

	
	
	Bands NR_FDD_FR1_B
	RSRP_39+TT

	
	
	Bands NR_TDD_FR1_C
	RSRP_40+TT

	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	RSRP_40+TT

	
	
	Bands NR_FDD_FR1_E, NR_TDD_FR1_E
	RSRP_41+TT

	
	
	Bands NR_FDD_FR1_G
	RSRP_41+TT

	
	
	Bands NR_FDD_FR1_H
	RSRP_42+TT

	Highest reported value (Cell 1)
	RSRP_75+TT
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	RSRP_39+TT

	
	
	Bands NR_FDD_FR1_B
	RSRP_39+TT

	
	
	Bands NR_TDD_FR1_C
	RSRP_40+TT

	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	RSRP_40+TT

	
	
	Bands NR_FDD_FR1_E, NR_TDD_FR1_E
	RSRP_41+TT

	
	
	Bands NR_FDD_FR1_G
	RSRP_41+TT

	
	
	Bands NR_FDD_FR1_H
	RSRP_42+TT

	Note 1:	NR operating band groups are defined in clause 3A.4, Table 3A.4.1-2


16.7.4.1.2	NR SA FR1 SSB based L1-RSRP relative measurement for 1 Rx UE
Editor’s Note: This test case is incomplete in following aspects:
-	TT analysis is still missing.
16.7.4.1.2.1	Test purpose
To verify that the SSB based L1-RSRP relative measurement accuracy is within the specified limits for all bands.
16.7.4.1.2.2	Test applicability
This test applies to all types of NR RedCap UE with 1 Rx from Release 17 onwards.
16.7.4.1.2.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.7.4.0.2.
The normative reference for this requirement is TS 38.133 [6] clause A.16.7.4.1.
16.7.4.1.2.4	Test description
16.7.4.1.2.4.1	Initial conditions
Same as the initial conditions given in clause 6.7.4.1.1.4.1 with following exceptions:
-	Table 6.7.4.1.2.4.1-1 is replaced by Table 16.7.4.1.2.4.1-1;
-	Table 6.7.4.1.2.4.1-2 is replaced by Table 16.7.4.1.2.4.1-2;
Table 16.7.4.1.2.4.1-1: Supported test configurations
	Test Config
	Description

	16.7.4.1.2-1
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.7.4.1.2-2
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.7.4.1.2-3
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.7.4.1.2-4
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note: The UE is only required to be tested in one of the supported test configurations



Table 16.7.4.1.2.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC, TL/VL, TL/VH, TH/VL, TH/VH
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.7.4.1.2.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	N/A
	



16.7.4.1.2.4.2	Test procedure
Same as the test procedure given in clause 6.7.4.1.2.4.2.
16.7.4.1.2.4.3	Message contents
Same as the message contents given in clause 6.7.4.1.2.4.3.
16.7.4.1.2.5	Test requirement 
Same as the thest requirements given in clause 6.7.4.1.2.5 with following exceptions:
-	Table 6.7.4.1.2.5-1 is replaced by Table 16.7.4.1.12.5-1;
-	Table 6.7.4.1.2.5-2 is replaced by Table 16.7.4.1.2.5-2.;
[bookmark: _Hlk164466750]Table 16.7.4.1.2.5-1: VoidSame as Table 16.7.4.1_1.5-1
[bookmark: _Hlk164466847]Table 16.7.4.1.2.5-2: L1-RSRP relative accuracy requirements for the reported values
	
	Test 1
	Test 2

	
	All bands
	All bands

	Normal Conditions

	Lowest DIFF RSRP reported value
	00+TT
	00+TT

	Highest DIFF RSRP reported value
	32+TT
	32+TT

	Extreme Conditions

	Lowest DIFF RSRP reported value
	00+TT
	00+TT

	Highest DIFF RSRP reported value
	32+TT
	32+TT


16.7.4.2	SSB based L1-RSRP measurements for 2 Rx UE
16.7.4.2.1	NR SA FR1 SSB based L1-RSRP absolute measurement for 2 Rx UE
Editor’s Note: This test case is incomplete in following aspects:
-	TT analysis is still missing.
16.7.4.2.1.1	Test purpose
To verify that the SSB based L1-RSRP absolute measurement accuracy is within the specified limits for all bands.
16.7.4.2.1.2	Test applicability
This test applies to all types of NR RedCap UE with 2 Rx from Release 17 onwards.
16.7.4.2.1.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.7.4.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.16.7.4.2.
16.7.4.2.1.4	Test description
16.7.4.2.1.4.1	Initial conditions
Same as the initial conditions given in clause 6.7.4.1.1.4.1 with following exceptions:
-	Table 6.7.4.1.1.4.1-1 is replaced by Table 16.7.4.2.1.4.1-1;
-	Table 6.7.4.1.1.4.1-2 is replaced by Table 16.7.4.2.1.4.1-2;
Table 16.7.4.2.1.4.1-1: Supported test configurations
	Test Config
	Description

	16.7.4.2.1-1
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.7.4.2.1-2
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.7.4.2.1-3
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.7.4.2.1-4
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note: The UE is only required to be tested in one of the supported test configurations



Table 16.7.4.2.1.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC, TL/VL, TL/VH, TH/VL, TH/VH
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.7.4.2.1.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.2 with n = 1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	N/A
	



16.7.4.2.1.4.2	Test procedure
Same as the test procedure given in clause 6.7.4.1.1.4.2.
16.7.4.2.1.4.3	Message contents
Same as the message contents given in clause 6.7.4.1.1.4.3.
16.7.4.2.1.5	Test requirement 
Same as the thest requirements given in clause 6.7.4.1.1.5 with following exceptions:
-	Table 6.7.4.1.1.5-1 is replaced by Table 16.7.4.2.1.5-1;
-	Table 6.7.4.1.1.5-2 is replaced by Table 16.7.4.2.1.5-2;
Table 16.7.4.2.1.5-1: Cell specific test parameters
	Parameter
	Config
	Unit
	Test 1
	Test 2

	SSB GSCN
	1~4
	
	freq1

	Duplex mode
	1
	
	FDD

	
	2,3
	
	TDD

	
	4
	
	HD-FDD

	TDD Configuration
	1,4
	
	N/A

	
	2
	
	TDDConf.1.1

	
	3
	
	TDDConf.2.1

	BWchannel
	1,2,4
	MHz
	10: NRB,c = 52

	
	3
	
	20: NRB,c = 51

	PDSCH RMC
	1,4
	
	SR.1.1 FDD

	
	2
	
	SR.1.1 TDD

	
	3
	
	SR.2.1 TDD

	RMSI CORESET RMC
	1,4
	
	CR.1.1 FDD 

	
	2
	
	CR.1.1 TDD

	
	3
	
	CR.2.1 TDD

	Dedicated CORESET RMC
	1,4
	
	CCR.1.1 FDD

	
	2
	
	CCR.1.1 TDD

	
	3
	
	CCR.2.1 TDD

	SSB configuration
	1,2,4
	
	SSB.3 FR1

	
	3
	
	SSB.2 RedCap FR1

	OCNG Patterns
	1~4
	
	OP.1

	TRS configuration
	1,4
	
	TRS.1.1 FDD

	
	2
	
	TRS.1.1 TDD

	
	3
	
	TRS.1.2 TDD

	Initial BWP Configuration
	1~4
	
	DLBWP.0.1
ULBWP.0.1

	Dedicated BWP configuration
	1~4
	
	DLBWP.1.1
ULBWP.1.1

	SMTC configuration
	1~4
	
	SMTC.1

	reportConfigType
	1~4
	
	periodic

	reportQuantity
	1~4
	
	ssb-Index-RSRP

	Number of reported RS
	1~4
	
	2

	L1-RSRP reporting period
	1~4
	
	slot80

	EPRE ratio of PSS to SSS
	1~4
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	
	

	EPRE ratio of PDSCH DMRS to SSS
	
	
	

	EPRE ratio of PDSCH to PDSCH DMRS
	
	
	

	EPRE ratio of OCNG DMRS to SSSNote 1
	
	
	

	EPRE ratio of OCNG to OCNG DMRS Note 1
	
	
	

	
[image: ]Note2
	1~4
	dBm/
15kHz
	-94.65
	-117+ ΔBG_offset

	
[image: ]Note2
	1,2,4
	dBm/
SCS
	-94.65
	-117+ ΔBG_offset

	
	3
	
	-91.65
	-114+ ΔBG_offset

	
[image: ]
	1~4
	dB
	10
	-2.2-3

	SS-RSRP Note3
	1,2,4
	dBm/
SCS
	-84.65
	-119.2 + ΔBG_offset-120+ ΔBG_offset

	
	3
	
	-81.65
	-116.2 + ΔBG_offset-117 + ΔBG_offset

	Io Note3
	1,2,4
	dBm/
9.36 MHz
	-56.28
	-87.00 + ΔBG_offset-87.28 + ΔBG_offset

	
	3
	dBm/
18.36 MHz
	-53.36
	-84.07 + ΔBG_offset-84.36 + ΔBG_offset

	
[image: ]
	1~4
	dB
	10
	-2.2-3

	Propagation condition
	1~4
	
	AWGN

	Antenna configuration and Correlation matrix
	1~4
	
	1x2 Low

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for [image: ] to be fulfilled.
Note 3:	RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
Note 5:	The test configuration excludes support for band n51 and it is not required to run this test on band n51 in this release of the specification



Table 16.7.4.2.1.5-2: L1-RSRP absolute accuracy requirements for the reported values for test configurations 1, 2 and 4
	Normal Conditions
	Test 1
All bands
	Band group
	Test 2

	Lowest reported value (Cell 1)
	RSRP_62
	NR_FDD_FR1_A, NR_TDD_FR1_A
	RSRP_31

	
	
	NR_FDD_FR1_B
	RSRP_31

	
	
	NR_TDD_FR1_C
	RSRP_32

	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	RSRP_32

	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	RSRP_33

	
	
	NR_FDD_FR1_F
	RSRP_33

	
	
	NR_FDD_FR1_G
	RSRP_34

	
	
	NR_FDD_FR1_H
	RSRP_34

	Highest reported value (Cell 1)
	RSRP_82
	NR_FDD_FR1_A, NR_TDD_FR1_A
	RSRP_44

	
	
	NR_FDD_FR1_B
	RSRP_45

	
	
	NR_TDD_FR1_C
	RSRP_45

	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	RSRP_46

	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	RSRP_46

	
	
	NR_FDD_FR1_F
	RSRP_47

	
	
	NR_FDD_FR1_G
	RSRP_47

	
	
	NR_FDD_FR1_H
	RSRP_48

	Extreme Conditions
	Test 1
All bands
	Band group
	Test 2

	Lowest reported value (Cell 1)
	RSRP_59
	NR_FDD_FR1_A, NR_TDD_FR1_A
	RSRP_26

	
	
	NR_FDD_FR1_B
	RSRP_27

	
	
	NR_TDD_FR1_C
	RSRP_27

	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	RSRP_28

	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	RSRP_28

	
	
	NR_FDD_FR1_F
	RSRP_29

	
	
	NR_FDD_FR1_G
	RSRP_29

	
	
	NR_FDD_FR1_H
	RSRP_30

	Highest reported value (Cell 1)
	RSRP_85
	NR_FDD_FR1_A, NR_TDD_FR1_A
	RSRP_49

	
	
	NR_FDD_FR1_B
	RSRP_49

	
	
	NR_TDD_FR1_C
	RSRP_50

	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	RSRP_50

	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	RSRP_51

	
	
	NR_FDD_FR1_F
	RSRP_51

	
	
	NR_FDD_FR1_G
	RSRP_52

	
	
	NR_FDD_FR1_H
	RSRP_52

	Note 1:	NR operating band groups are defined in clause 3A.4, Table 3A.4.1-2.



	Normal Conditions
	Test 1
All bands
	Test 2

	Lowest reported value (Cell 1)
	RSRP_72+TT
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	RSRP_36+TT

	
	
	Bands NR_FDD_FR1_B
	RSRP_36+TT

	
	
	Bands NR_TDD_FR1_C
	RSRP_35+TT

	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	RSRP_35+TT

	
	
	Bands NR_FDD_FR1_E, NR_TDD_FR1_E
	RSRP_34+TT

	
	
	Bands NR_FDD_FR1_G
	RSRP_34+TT

	
	
	Bands NR_FDD_FR1_H
	RSRP_33+TT

	Highest reported value (Cell 1)
	RSRP_72+TT
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	RSRP_36+TT

	
	
	Bands NR_FDD_FR1_B
	RSRP_36+TT

	
	
	Bands NR_TDD_FR1_C
	RSRP_35+TT

	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	RSRP_35+TT

	
	
	Bands NR_FDD_FR1_E, NR_TDD_FR1_E
	RSRP_34+TT

	
	
	Bands NR_FDD_FR1_G
	RSRP_34+TT

	
	
	Bands NR_FDD_FR1_H
	RSRP_33+TT

	Extreme Conditions
	Test 1
All bands
	Test 2

	Lowest reported value (Cell 1)
	RSRP_72+TT
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	RSRP_36+TT

	
	
	Bands NR_FDD_FR1_B
	RSRP_36+TT

	
	
	Bands NR_TDD_FR1_C
	RSRP_35+TT

	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	RSRP_35+TT

	
	
	Bands NR_FDD_FR1_E, NR_TDD_FR1_E
	RSRP_34+TT

	
	
	Bands NR_FDD_FR1_G
	RSRP_34+TT

	
	
	Bands NR_FDD_FR1_H
	RSRP_33+TT

	Highest reported value (Cell 1)
	RSRP_72+TT
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	RSRP_36+TT

	
	
	Bands NR_FDD_FR1_B
	RSRP_36+TT

	
	
	Bands NR_TDD_FR1_C
	RSRP_35+TT

	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	RSRP_35+TT

	
	
	Bands NR_FDD_FR1_E, NR_TDD_FR1_E
	RSRP_34+TT

	
	
	Bands NR_FDD_FR1_G
	RSRP_34+TT

	
	
	Bands NR_FDD_FR1_H
	RSRP_33+TT

	Note 1:	NR operating band groups are defined in clause 3A.4, Table 3A.4.1-2.



Table 16.7.4.2.1.5-3: L1-RSRP absolute accuracy requirements for the reported values for test configuration 3
	Normal Conditions
	Test 1
All bands
	Band group
	Test 2

	Lowest reported value (Cell 1)
	RSRP_65
	NR_FDD_FR1_A, NR_TDD_FR1_A
	RSRP_34

	
	
	NR_FDD_FR1_B
	RSRP_34

	
	
	NR_TDD_FR1_C
	RSRP_35

	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	RSRP_35

	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	RSRP_36

	
	
	NR_FDD_FR1_F
	RSRP_36

	
	
	NR_FDD_FR1_G
	RSRP_37

	
	
	NR_FDD_FR1_H
	RSRP_37

	Highest reported value (Cell 1)
	RSRP_85
	NR_FDD_FR1_A, NR_TDD_FR1_A
	RSRP_47

	
	
	NR_FDD_FR1_B
	RSRP_48

	
	
	NR_TDD_FR1_C
	RSRP_48

	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	RSRP_49

	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	RSRP_49

	
	
	NR_FDD_FR1_F
	RSRP_50

	
	
	NR_FDD_FR1_G
	RSRP_50

	
	
	NR_FDD_FR1_H
	RSRP_51

	Extreme Conditions
	Test 1
All bands
	Band group
	Test 2

	Lowest reported value (Cell 1)
	RSRP_62
	NR_FDD_FR1_A, NR_TDD_FR1_A
	RSRP_29

	
	
	NR_FDD_FR1_B
	RSRP_30

	
	
	NR_TDD_FR1_C
	RSRP_30

	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	RSRP_31

	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	RSRP_31

	
	
	NR_FDD_FR1_F
	RSRP_32

	
	
	NR_FDD_FR1_G
	RSRP_32

	
	
	NR_FDD_FR1_H
	RSRP_33

	Highest reported value (Cell 1)
	RSRP_88
	NR_FDD_FR1_A, NR_TDD_FR1_A
	RSRP_52

	
	
	NR_FDD_FR1_B
	RSRP_52

	
	
	NR_TDD_FR1_C
	RSRP_53

	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	RSRP_53

	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	RSRP_54

	
	
	NR_FDD_FR1_F
	RSRP_54

	
	
	NR_FDD_FR1_G
	RSRP_55

	
	
	NR_FDD_FR1_H
	RSRP_55

	Note 1:	NR operating band groups are defined in clause 3A.4, Table 3A.4.1-2



	Normal Conditions
	Test 1
All bands
	Test 2

	Lowest reported value (Cell 1)
	RSRP_75+TT
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	RSRP_39+TT

	
	
	Bands NR_FDD_FR1_B
	RSRP_39+TT

	
	
	Bands NR_TDD_FR1_C
	RSRP_40+TT

	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	RSRP_40+TT

	
	
	Bands NR_FDD_FR1_E, NR_TDD_FR1_E
	RSRP_41+TT

	
	
	Bands NR_FDD_FR1_G
	RSRP_41+TT

	
	
	Bands NR_FDD_FR1_H
	RSRP_42+TT

	Highest reported value (Cell 1)
	RSRP_75+TT
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	RSRP_39+TT

	
	
	Bands NR_FDD_FR1_B
	RSRP_39+TT

	
	
	Bands NR_TDD_FR1_C
	RSRP_40+TT

	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	RSRP_40+TT

	
	
	Bands NR_FDD_FR1_E, NR_TDD_FR1_E
	RSRP_41+TT

	
	
	Bands NR_FDD_FR1_G
	RSRP_41+TT

	
	
	Bands NR_FDD_FR1_H
	RSRP_42+TT

	Extreme Conditions
	Test 1
All bands
	Test 2

	Lowest reported value (Cell 1)
	RSRP_75+TT
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	RSRP_39+TT

	
	
	Bands NR_FDD_FR1_B
	RSRP_39+TT

	
	
	Bands NR_TDD_FR1_C
	RSRP_40+TT

	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	RSRP_40+TT

	
	
	Bands NR_FDD_FR1_E, NR_TDD_FR1_E
	RSRP_41+TT

	
	
	Bands NR_FDD_FR1_G
	RSRP_41+TT

	
	
	Bands NR_FDD_FR1_H
	RSRP_42+TT

	Highest reported value (Cell 1)
	RSRP_75+TT
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	RSRP_39+TT

	
	
	Bands NR_FDD_FR1_B
	RSRP_39+TT

	
	
	Bands NR_TDD_FR1_C
	RSRP_40+TT

	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	RSRP_40+TT

	
	
	Bands NR_FDD_FR1_E, NR_TDD_FR1_E
	RSRP_41+TT

	
	
	Bands NR_FDD_FR1_G
	RSRP_41+TT

	
	
	Bands NR_FDD_FR1_H
	RSRP_42+TT

	Note 1:	NR operating band groups are defined in clause 3A.4, Table 3A.4.1-2


16.7.4.2.2	NR SA FR1 SSB based L1-RSRP relative measurement for 2 Rx UE
Editor’s Note: This test case is incomplete in following aspects:
-	TT analysis is still missing.
16.7.4.2.2.1	Test purpose
To verify that the SSB based L1-RSRP relative measurement accuracy is within the specified limits for all bands.
16.7.4.2.2.2	Test applicability
This test applies to all types of NR RedCap UE with 2 Rx from Release 17 onwards.
16.7.4.2.2.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.7.4.0.2.
The normative reference for this requirement is TS 38.133 [6] clause A.16.7.4.2.
16.7.4.2.2.4	Test description
16.7.4.2.2.4.1	Initial conditions
Same as the initial conditions given in clause 6.7.4.1.2.4.1 with following exceptions:
-	Table 6.7.4.1.2.4.1-1 is replaced by Table 16.7.4.2.2.4.1-1;
-	Table 6.7.4.1.2.4.1-2 is replaced by Table 16.7.4.2.2.4.1-2;
Table 16.7.4.2.2.4.1-1: Supported test configurations
	Test Config
	Description

	16.7.4.2.2-1
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.7.4.2.2-2
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.7.4.2.2-3
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.7.4.2.2-4
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note: The UE is only required to be tested in one of the supported test configurations



Table 16.7.4.2.2.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC, TL/VL, TL/VH, TH/VL, TH/VH
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.7.4.2.2.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.2 with n = 1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	N/A
	



16.7.4.2.2.4.2	Test procedure
Same as the test procedure given in clause 6.7.4.1.2.4.2.
16.7.4.2.2.4.3	Message contents
Same as the message contents given in clause 6.7.4.1.2.4.3.
16.7.4.2.2.5	Test requirement 
Same as the thest requirements given in clause 6.7.4.1.2.5 with following exceptions:
-	Table 6.7.4.1.2.5-1 is replaced by Table 16.7.4.2.12.5-1;
-	Table 6.7.4.1.2.5-2 is replaced by Table 16.7.4.2.2.5-2;
[bookmark: _Hlk164468115]Table 16.7.4.2.2.5-1: Same as Table 16.7.4.2_1.5-1Void
[bookmark: _Hlk164468132]Table 16.7.4.2.2.5-2: L1-RSRP relative accuracy requirements for the reported values
	
	Test 1
	Test 2

	
	All bands
	All bands

	Normal Conditions

	Lowest DIFF RSRP reported value
	00+TT
	00+TT

	Highest DIFF RSRP reported value
	22+TT
	22+TT

	Extreme Conditions

	Lowest DIFF RSRP reported value
	00+TT
	00+TT

	Highest DIFF RSRP reported value
	22+TT
	22+TT


16.7.4.3	CSI-RS based L1-RSRP measurements for 1 Rx UE
16.7.4.3.1	NR SA FR1 CSI-RS based L1-RSRP absolute measurement on resource set with repetition off for 1 Rx UE
[bookmark: _Hlk150444374]Editor’s note: This test case is incomplete in following aspects:
-	TT analysis is still missing.
16.7.4.3.1.1	Test purpose
To verify that the CSI-RS based L1-RSRP absolute measurement accuracy is within the specified limits for all bands.
16.7.4.3.1.2	Test applicability
This test applies to all types of NR RedCap UE with 1 Rx from Release 17 onwards.
16.7.4.3.1.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.7.4.0.3.
The normative reference for this requirement is TS 38.133 [6] clause A.16.7.4.3.
16.7.4.3.1.4	Test description
16.7.4.3.1.4.1	Initial conditions
Same as the initial conditions given in clause 6.7.4.2.1.4.1 with following exceptions:
-	Table 6.7.4.2.1.4.1-1 is replaced by Table 16.7.4.3.1.4.1-1;
-	Table 6.7.4.2.1.4.1-2 is replaced by Table 16.7.4.3.1.4.1-2;
Table 16.7.4.3.1.4.1-1: Supported test configurations
	Test Config
	Description

	16.7.4.3.1-1
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.7.4.3.1-2
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.7.4.3.1-3
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.7.4.3.1-4
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note: The UE is only required to be tested in one of the supported test configurations



Table 16.7.4.3.1.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC, TL/VL, TL/VH, TH/VL, TH/VH
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.7.4.3.1.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	N/A
	



16.7.4.3.1.4.2	Test procedure
Same as the test procedure given in clause 6.7.4.2.1.4.2.
16.7.4.3.1.4.3	Message contents
Same as the message contents given in clause 6.7.4.2.1.4.3.
16.7.4.3.1.5	Test requirement 
Same as the thest requirements given in clause 6.7.4.2.1.5 with following exceptions:
-	Table 6.7.4.2.1.5-1 is replaced by Table 16.7.4.3.1.5-1;
-	Table 6.7.4.2.1.5-2 is replaced by Table 16.7.4.3.1.5-2;
Table 16.7.4.3.1.5-1: Cell specific test parameters
	Parameter
	Config
	Unit
	Test 1
	Test 2

	SSB GSCN
	1~4
	
	freq1

	Duplex mode
	1
	
	FDD

	
	2,3
	
	TDD

	
	4
	
	HD-FDD

	TDD Configuration
	1,4
	
	N/A

	
	2
	
	TDDConf.1.1

	
	3
	
	TDDConf.2.1

	BWchannel
	1,2,4
	MHz
	10: NRB,c = 52

	
	3
	
	20: NRB,c = 51

	PDSCH RMC
	1,4
	
	SR.1.1 FDD

	
	2
	
	SR.1.1 TDD

	
	3
	
	SR.2.1 TDD

	RMSI CORESET RMC
	1,4
	
	CR.1.1 FDD 

	
	2
	
	CR.1.1 TDD

	
	3
	
	CR.2.1 TDD

	Dedicated CORESET RMC
	1,4
	
	CCR.1.1 FDD

	
	2
	
	CCR.1.1 TDD

	
	3
	
	CCR.2.1 TDD

	SSB configuration
	1,2,4
	
	SSB.3 FR1

	
	3
	
	SSB.2 RedCap FR1

	OCNG Patterns
	1~4
	
	OP.1

	TRS configuration
	1,4
	
	TRS.1.1 FDD

	
	2
	
	TRS.1.1 TDD

	
	3
	
	TRS.1.2 TDD

	Initial BWP Configuration
	1~4
	
	DLBWP.0.1
ULBWP.0.1

	Dedicated BWP configuration
	1~4
	
	DLBWP.1.1
ULBWP.1.1

	SMTC configuration
	1~4
	
	SMTC.1

	CSI-RS configuration
	1,4
	
	CSI-RS 1.2 FDD

	
	2
	
	CSI-RS 1.2 TDD

	
	3
	
	CSI-RS 2.2 TDD

	reportConfigType
	1~4
	
	periodic

	reportQuantity
	1~4
	
	cri-RSRP

	Number of reported RS
	1~4
	
	2

	L1-RSRP reporting period
	1~4
	
	slot80

	EPRE ratio of PSS to SSS
	1~4
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	
	

	EPRE ratio of PDSCH DMRS to SSS
	
	
	

	EPRE ratio of PDSCH to PDSCH DMRS
	
	
	

	EPRE ratio of OCNG DMRS to SSSNote 1
	
	
	

	EPRE ratio of OCNG to OCNG DMRS Note 1
	
	
	

	
[image: ]Note2
	1~4
	dBm/
15kHz
	-94.65
	-117+ ΔBG_offset

	
[image: ]Note2
	1,2,4
	dBm/
SCS
	-94.65
	-117+ ΔBG_offset

	
	3
	
	-91.65
	-114+ ΔBG_offset

	
[image: ]
	1~4
	dB
	10
	-2.2-3

	CSI-RSRP Note3
	1,2,4
	dBm/
SCS
	-84.65
	-119.2 + ΔBG_offset-120+ ΔBG_offset

	
	3
	
	-81.65
	-116.2 + ΔBG_offset-117 + ΔBG_offset

	Io Note3
	1,2,4
	dBm/
9.36 MHz
	-56.28
	-87.00 + ΔBG_offset-87.28 + ΔBG_offset

	
	3
	dBm/
18.36 MHz
	-53.36
	-84.07 + ΔBG_offset-84.36 + ΔBG_offset

	
[image: ]
	1~4
	dB
	10
	-2.2-3

	Propagation condition
	1~4
	
	AWGN

	Antenna configuration
	1~4
	
	1x1

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for [image: ] to be fulfilled.
Note 3:	RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
Note 5:	The test configuration excludes support for band n51 and it is not required to run this test on band n51 in this release of the specification



Table 16.7.4.3.1.5-2: L1-RSRP absolute accuracy requirements for the reported values for test configurations 1, 2 and 4
	Normal Conditions
	Test 1
All bands
	Band group
	Test 2

	Lowest reported value (Cell 1)
	RSRP_62
	NR_FDD_FR1_A, NR_TDD_FR1_A
	RSRP_31

	
	
	NR_FDD_FR1_B
	RSRP_31

	
	
	NR_TDD_FR1_C
	RSRP_32

	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	RSRP_32

	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	RSRP_33

	
	
	NR_FDD_FR1_F
	RSRP_33

	
	
	NR_FDD_FR1_G
	RSRP_34

	
	
	NR_FDD_FR1_H
	RSRP_34

	Highest reported value (Cell 1)
	RSRP_82
	NR_FDD_FR1_A, NR_TDD_FR1_A
	RSRP_44

	
	
	NR_FDD_FR1_B
	RSRP_45

	
	
	NR_TDD_FR1_C
	RSRP_45

	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	RSRP_46

	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	RSRP_46

	
	
	NR_FDD_FR1_F
	RSRP_47

	
	
	NR_FDD_FR1_G
	RSRP_47

	
	
	NR_FDD_FR1_H
	RSRP_48

	Extreme Conditions
	Test 1
All bands
	Band group
	Test 2

	Lowest reported value (Cell 1)
	RSRP_59
	NR_FDD_FR1_A, NR_TDD_FR1_A
	RSRP_26

	
	
	NR_FDD_FR1_B
	RSRP_27

	
	
	NR_TDD_FR1_C
	RSRP_27

	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	RSRP_28

	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	RSRP_28

	
	
	NR_FDD_FR1_F
	RSRP_29

	
	
	NR_FDD_FR1_G
	RSRP_29

	
	
	NR_FDD_FR1_H
	RSRP_30

	Highest reported value (Cell 1)
	RSRP_85
	NR_FDD_FR1_A, NR_TDD_FR1_A
	RSRP_49

	
	
	NR_FDD_FR1_B
	RSRP_49

	
	
	NR_TDD_FR1_C
	RSRP_50

	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	RSRP_50

	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	RSRP_51

	
	
	NR_FDD_FR1_F
	RSRP_51

	
	
	NR_FDD_FR1_G
	RSRP_52

	
	
	NR_FDD_FR1_H
	RSRP_52

	Note 1:	NR operating band groups are defined in clause 3A.4, Table 3A.4.1-2.




	Normal Conditions
	Test 1
All bands
	Test 2

	Lowest reported value (Cell 1)
	RSRP_72+TT
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	RSRP_36+TT

	
	
	Bands NR_FDD_FR1_B
	RSRP_36+TT

	
	
	Bands NR_TDD_FR1_C
	RSRP_35+TT

	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	RSRP_35+TT

	
	
	Bands NR_FDD_FR1_E, NR_TDD_FR1_E
	RSRP_34+TT

	
	
	Bands NR_FDD_FR1_G
	RSRP_34+TT

	
	
	Bands NR_FDD_FR1_H
	RSRP_33+TT

	Highest reported value (Cell 1)
	RSRP_72+TT
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	RSRP_36+TT

	
	
	Bands NR_FDD_FR1_B
	RSRP_36+TT

	
	
	Bands NR_TDD_FR1_C
	RSRP_35+TT

	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	RSRP_35+TT

	
	
	Bands NR_FDD_FR1_E, NR_TDD_FR1_E
	RSRP_34+TT

	
	
	Bands NR_FDD_FR1_G
	RSRP_34+TT

	
	
	Bands NR_FDD_FR1_H
	RSRP_33+TT

	Extreme Conditions
	Test 1
All bands
	Test 2

	Lowest reported value (Cell 1)
	RSRP_72+TT
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	RSRP_36+TT

	
	
	Bands NR_FDD_FR1_B
	RSRP_36+TT

	
	
	Bands NR_TDD_FR1_C
	RSRP_35+TT

	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	RSRP_35+TT

	
	
	Bands NR_FDD_FR1_E, NR_TDD_FR1_E
	RSRP_34+TT

	
	
	Bands NR_FDD_FR1_G
	RSRP_34+TT

	
	
	Bands NR_FDD_FR1_H
	RSRP_33+TT

	Highest reported value (Cell 1)
	RSRP_72+TT
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	RSRP_36+TT

	
	
	Bands NR_FDD_FR1_B
	RSRP_36+TT

	
	
	Bands NR_TDD_FR1_C
	RSRP_35+TT

	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	RSRP_35+TT

	
	
	Bands NR_FDD_FR1_E, NR_TDD_FR1_E
	RSRP_34+TT

	
	
	Bands NR_FDD_FR1_G
	RSRP_34+TT

	
	
	Bands NR_FDD_FR1_H
	RSRP_33+TT

	Note 1:	NR operating band groups are defined in clause 3A.4, Table 3A.4.1-2.



Table 16.7.4.3.1.5-3: L1-RSRP absolute accuracy requirements for the reported values for test configuration 3
	Normal Conditions
	Test 1
All bands
	Band group
	Test 2

	Lowest reported value (Cell 1)
	RSRP_65
	NR_FDD_FR1_A, NR_TDD_FR1_A
	RSRP_34

	
	
	NR_FDD_FR1_B
	RSRP_34

	
	
	NR_TDD_FR1_C
	RSRP_35

	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	RSRP_35

	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	RSRP_36

	
	
	NR_FDD_FR1_F
	RSRP_36

	
	
	NR_FDD_FR1_G
	RSRP_37

	
	
	NR_FDD_FR1_H
	RSRP_37

	Highest reported value (Cell 1)
	RSRP_85
	NR_FDD_FR1_A, NR_TDD_FR1_A
	RSRP_47

	
	
	NR_FDD_FR1_B
	RSRP_48

	
	
	NR_TDD_FR1_C
	RSRP_48

	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	RSRP_49

	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	RSRP_49

	
	
	NR_FDD_FR1_F
	RSRP_50

	
	
	NR_FDD_FR1_G
	RSRP_50

	
	
	NR_FDD_FR1_H
	RSRP_51

	Extreme Conditions
	Test 1
All bands
	Band group
	Test 2

	Lowest reported value (Cell 1)
	RSRP_62
	NR_FDD_FR1_A, NR_TDD_FR1_A
	RSRP_29

	
	
	NR_FDD_FR1_B
	RSRP_30

	
	
	NR_TDD_FR1_C
	RSRP_30

	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	RSRP_31

	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	RSRP_31

	
	
	NR_FDD_FR1_F
	RSRP_32

	
	
	NR_FDD_FR1_G
	RSRP_32

	
	
	NR_FDD_FR1_H
	RSRP_33

	Highest reported value (Cell 1)
	RSRP_88
	NR_FDD_FR1_A, NR_TDD_FR1_A
	RSRP_52

	
	
	NR_FDD_FR1_B
	RSRP_52

	
	
	NR_TDD_FR1_C
	RSRP_53

	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	RSRP_53

	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	RSRP_54

	
	
	NR_FDD_FR1_F
	RSRP_54

	
	
	NR_FDD_FR1_G
	RSRP_55

	
	
	NR_FDD_FR1_H
	RSRP_55

	Note 1:	NR operating band groups are defined in clause 3A.4, Table 3A.4.1-2



	Normal Conditions
	Test 1
All bands
	Test 2

	Lowest reported value (Cell 1)
	RSRP_75+TT
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	RSRP_39+TT

	
	
	Bands NR_FDD_FR1_B
	RSRP_39+TT

	
	
	Bands NR_TDD_FR1_C
	RSRP_40+TT

	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	RSRP_40+TT

	
	
	Bands NR_FDD_FR1_E, NR_TDD_FR1_E
	RSRP_41+TT

	
	
	Bands NR_FDD_FR1_G
	RSRP_41+TT

	
	
	Bands NR_FDD_FR1_H
	RSRP_42+TT

	Highest reported value (Cell 1)
	RSRP_75+TT
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	RSRP_39+TT

	
	
	Bands NR_FDD_FR1_B
	RSRP_39+TT

	
	
	Bands NR_TDD_FR1_C
	RSRP_40+TT

	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	RSRP_40+TT

	
	
	Bands NR_FDD_FR1_E, NR_TDD_FR1_E
	RSRP_41+TT

	
	
	Bands NR_FDD_FR1_G
	RSRP_41+TT

	
	
	Bands NR_FDD_FR1_H
	RSRP_42+TT

	Extreme Conditions
	Test 1
All bands
	Test 2

	Lowest reported value (Cell 1)
	RSRP_75+TT
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	RSRP_39+TT

	
	
	Bands NR_FDD_FR1_B
	RSRP_39+TT

	
	
	Bands NR_TDD_FR1_C
	RSRP_40+TT

	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	RSRP_40+TT

	
	
	Bands NR_FDD_FR1_E, NR_TDD_FR1_E
	RSRP_41+TT

	
	
	Bands NR_FDD_FR1_G
	RSRP_41+TT

	
	
	Bands NR_FDD_FR1_H
	RSRP_42+TT

	Highest reported value (Cell 1)
	RSRP_75+TT
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	RSRP_39+TT

	
	
	Bands NR_FDD_FR1_B
	RSRP_39+TT

	
	
	Bands NR_TDD_FR1_C
	RSRP_40+TT

	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	RSRP_40+TT

	
	
	Bands NR_FDD_FR1_E, NR_TDD_FR1_E
	RSRP_41+TT

	
	
	Bands NR_FDD_FR1_G
	RSRP_41+TT

	
	
	Bands NR_FDD_FR1_H
	RSRP_42+TT

	Note 1:	NR operating band groups are defined in clause 3A.4, Table 3A.4.1-2


16.7.4.3.2	NR SA FR1 CSI-RS based L1-RSRP relative measurement on resource set with repetition off for 1 Rx UE
Editor’s note: This test case is incomplete in following aspects:
-	TT analysis is still missing.
16.7.4.3.2.1	Test purpose
To verify that the CSI-RS based L1-RSRP relative measurement accuracy is within the specified limits for all bands.
16.7.4.3.2.2	Test applicability
This test applies to all types of NR RedCap UE with 1 Rx from Release 17 onwards.
16.7.4.3.2.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.7.4.0.4.
The normative reference for this requirement is TS 38.133 [6] clause A.16.7.4.3.
16.7.4.3.2.4	Test description
16.7.4.3.2.4.1	Initial conditions
Same as the initial conditions given in clause 6.7.4.2.2.4.1 with following exceptions:
-	Table 6.7.4.2.2.4.1-1 is replaced by Table 16.7.4.3.2.4.1-1;
-	Table 6.7.4.2.2.4.1-2 is replaced by Table 16.7.4.3.2.4.1-2;
Table 16.7.4.3.2.4.1-1: Supported test configurations
	Test Config
	Description

	16.7.4.3.2-1
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.7.4.3.2-2
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.7.4.3.2-3
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.7.4.3.2-4
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note: The UE is only required to be tested in one of the supported test configurations



Table 16.7.4.3.2.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC, TL/VL, TL/VH, TH/VL, TH/VH
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.7.4.3.2.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	N/A
	



16.7.4.3.2.4.2	Test procedure
Same as the test procedure given in clause 6.7.4.2.2.4.2.
16.7.4.3.2.4.3	Message contents
Same as the message contents given in clause 6.7.4.2.2.4.3.
16.7.4.3.2.5	Test requirement 
Same as the thest requirements given in clause 6.7.4.2.2.5 with following exceptions:
-	Table 6.7.4.2.2.5-1 is replaced by Table 16.7.4.3.12.5-1;
-	Table 6.7.4.2.2.5-2 is replaced by Table 16.7.4.3.2.5-2;
[bookmark: _Hlk164467706]Table 16.7.4.3.2.5-1: Same as Table 16.7.4.3_1.5-1Void
[bookmark: _Hlk164467721]Table 16.7.4.3.2.5-2: L1-RSRP relative accuracy requirements for the reported values
	
	Test 1
	Test 2

	
	All bands
	All bands

	Normal Conditions

	Lowest DIFF RSRP reported value
	00+TT
	00+TT

	Highest DIFF RSRP reported value
	22+TT
	22+TT

	Extreme Conditions

	Lowest DIFF RSRP reported value
	00+TT
	00+TT

	Highest DIFF RSRP reported value
	22+TT
	22+TT



16.7.4.4	CSI-RS based L1-RSRP measurements for 2 Rx UE
16.7.4.4.1	NR SA FR1 CSI-RS based L1-RSRP absolute measurement on resource set with repetition off for 2 Rx UE
Editor’s note: This test case is incomplete in following aspects:
-	TT analysis is still missing.
16.7.4.4.1.1	Test purpose
To verify that the CSI-RS based L1-RSRP absolute measurement accuracy is within the specified limits for all bands.
16.7.4.4.1.2	Test applicability
This test applies to all types of NR RedCap UE with 2 Rx from Release 17 onwards.
16.7.4.4.1.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.7.4.0.3.
The normative reference for this requirement is TS 38.133 [6] clause A.16.7.4.4.
16.7.4.4.1.4	Test description
16.7.4.4.1.4.1	Initial conditions
Same as the initial conditions given in clause 6.7.4.2.1.4.1 with following exceptions:
-	Table 6.7.4.2.1.4.1-1 is replaced by Table 16.7.4.4.1.4.1-1;
-	Table 6.7.4.2.1.4.1-2 is replaced by Table 16.7.4.4.1.4.1-2;
Table 16.7.4.4.1.4.1-1: Supported test configurations
	Test Config
	Description

	16.7.4.4.1-1
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.7.4.4.1-2
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.7.4.4.1-3
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.7.4.4.1-4
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note: The UE is only required to be tested in one of the supported test configurations



Table 16.7.4.4.1.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC, TL/VL, TL/VH, TH/VL, TH/VH
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.7.4.4.1.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.2 with n = 1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	N/A
	



16.7.4.4.1.4.2	Test procedure
Same as the test procedure given in clause 6.7.4.2.1.4.2.
16.7.4.4.1.4.3	Message contents
Same as the message contents given in clause 6.7.4.2.1.4.3.
16.7.4.4.1.5	Test requirement 
Same as the thest requirements given in clause 6.7.4.2.1.5 with following exceptions:
-	Table 6.7.4.2.1.5-1 is replaced by Table 16.7.4.4.1.5-1;
-	Table 6.7.4.2.1.5-2 is replaced by Table 16.7.4.4.1.5-2;
Table 16.7.4.4.1.5-1: Cell specific test parameters
	Parameter
	Config
	Unit
	Test 1
	Test 2

	SSB GSCN
	1~4
	
	freq1

	Duplex mode
	1
	
	FDD

	
	2,3
	
	TDD

	
	4
	
	HD-FDD

	TDD Configuration
	1,4
	
	N/A

	
	2
	
	TDDConf.1.1

	
	3
	
	TDDConf.2.1

	BWchannel
	1,2,4
	MHz
	10: NRB,c = 52

	
	3
	
	20: NRB,c = 51

	PDSCH RMC
	1,4
	
	SR.1.1 FDD

	
	2
	
	SR.1.1 TDD

	
	3
	
	SR.2.1 TDD

	RMSI CORESET RMC
	1,4
	
	CR.1.1 FDD 

	
	2
	
	CR.1.1 TDD

	
	3
	
	CR.2.1 TDD

	Dedicated CORESET RMC
	1,4
	
	CCR.1.1 FDD

	
	2
	
	CCR.1.1 TDD

	
	3
	
	CCR.2.1 TDD

	SSB configuration
	1,2,4
	
	SSB.3 FR1

	
	3
	
	SSB.2 RedCap FR1

	OCNG Patterns
	1~4
	
	OP.1

	TRS configuration
	1,4
	
	TRS.1.1 FDD

	
	2
	
	TRS.1.1 TDD

	
	3
	
	TRS.1.2 TDD

	Initial BWP Configuration
	1~4
	
	DLBWP.0.1
ULBWP.0.1

	Dedicated BWP configuration
	1~4
	
	DLBWP.1.1
ULBWP.1.1

	SMTC configuration
	1~4
	
	SMTC.1

	CSI-RS configuration
	1,4
	
	CSI-RS 1.2 FDD

	
	2
	
	CSI-RS 1.2 TDD

	
	3
	
	CSI-RS 2.2 TDD

	reportConfigType
	1~4
	
	periodic

	reportQuantity
	1~4
	
	cri-RSRP

	Number of reported RS
	1~4
	
	2

	L1-RSRP reporting period
	1~4
	
	slot80

	EPRE ratio of PSS to SSS
	1~4
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	
	

	EPRE ratio of PDSCH DMRS to SSS
	
	
	

	EPRE ratio of PDSCH to PDSCH DMRS
	
	
	

	EPRE ratio of OCNG DMRS to SSSNote 1
	
	
	

	EPRE ratio of OCNG to OCNG DMRS Note 1
	
	
	

	
[image: ]Note2
	1~4
	dBm/
15kHz
	-94.65
	-117+ ΔBG_offset

	
[image: ]Note2
	1,2,4
	dBm/
SCS
	-94.65
	-117+ ΔBG_offset

	
	3
	
	-91.65
	-114+ ΔBG_offset

	
[image: ]
	1~4
	dB
	10
	-2.2-3

	CSI-RSRP Note3
	1,2,4
	dBm/
SCS
	-84.65
	-119.2+ ΔBG_offset-120+ ΔBG_offset

	
	3
	
	-81.65
	-116.2 + ΔBG_offset-117 + ΔBG_offset

	Io Note3
	1,2,4
	dBm/
9.36 MHz
	-56.28
	-87.00 + ΔBG_offset-87.28 + ΔBG_offset

	
	3
	dBm/
18.36 MHz
	-53.36
	-84.07 + ΔBG_offset-84.36 + ΔBG_offset

	
[image: ]
	1~4
	dB
	10
	-2.2-3

	Propagation condition
	1~4
	
	AWGN

	Antenna configuration and Correlation matrix
	1~4
	
	1x2 Low

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for [image: ] to be fulfilled.
Note 3:	RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
Note 5:	The test configuration excludes support for band n51 and it is not required to run this test on band n51 in this release of the specification



Table 16.7.4.4.1.5-2: L1-RSRP absolute accuracy requirements for the reported values for test configurations 1, 2 and 4
	Normal Conditions
	Test 1
All bands
	Band group
	Test 2

	Lowest reported value (Cell 1)
	RSRP_62
	NR_FDD_FR1_A, NR_TDD_FR1_A
	RSRP_31

	
	
	NR_FDD_FR1_B
	RSRP_31

	
	
	NR_TDD_FR1_C
	RSRP_32

	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	RSRP_32

	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	RSRP_33

	
	
	NR_FDD_FR1_F
	RSRP_33

	
	
	NR_FDD_FR1_G
	RSRP_34

	
	
	NR_FDD_FR1_H
	RSRP_34

	Highest reported value (Cell 1)
	RSRP_82
	NR_FDD_FR1_A, NR_TDD_FR1_A
	RSRP_44

	
	
	NR_FDD_FR1_B
	RSRP_45

	
	
	NR_TDD_FR1_C
	RSRP_45

	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	RSRP_46

	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	RSRP_46

	
	
	NR_FDD_FR1_F
	RSRP_47

	
	
	NR_FDD_FR1_G
	RSRP_47

	
	
	NR_FDD_FR1_H
	RSRP_48

	Extreme Conditions
	Test 1
All bands
	Band group
	Test 2

	Lowest reported value (Cell 1)
	RSRP_59
	NR_FDD_FR1_A, NR_TDD_FR1_A
	RSRP_26

	
	
	NR_FDD_FR1_B
	RSRP_27

	
	
	NR_TDD_FR1_C
	RSRP_27

	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	RSRP_28

	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	RSRP_28

	
	
	NR_FDD_FR1_F
	RSRP_29

	
	
	NR_FDD_FR1_G
	RSRP_29

	
	
	NR_FDD_FR1_H
	RSRP_30

	Highest reported value (Cell 1)
	RSRP_85
	NR_FDD_FR1_A, NR_TDD_FR1_A
	RSRP_49

	
	
	NR_FDD_FR1_B
	RSRP_49

	
	
	NR_TDD_FR1_C
	RSRP_50

	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	RSRP_50

	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	RSRP_51

	
	
	NR_FDD_FR1_F
	RSRP_51

	
	
	NR_FDD_FR1_G
	RSRP_52

	
	
	NR_FDD_FR1_H
	RSRP_52

	Note 1:	NR operating band groups are defined in clause 3A.4, Table 3A.4.1-2.



	Normal Conditions
	Test 1
All bands
	Test 2

	Lowest reported value (Cell 1)
	RSRP_72+TT
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	RSRP_36+TT

	
	
	Bands NR_FDD_FR1_B
	RSRP_36+TT

	
	
	Bands NR_TDD_FR1_C
	RSRP_35+TT

	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	RSRP_35+TT

	
	
	Bands NR_FDD_FR1_E, NR_TDD_FR1_E
	RSRP_34+TT

	
	
	Bands NR_FDD_FR1_G
	RSRP_34+TT

	
	
	Bands NR_FDD_FR1_H
	RSRP_33+TT

	Highest reported value (Cell 1)
	RSRP_72+TT
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	RSRP_36+TT

	
	
	Bands NR_FDD_FR1_B
	RSRP_36+TT

	
	
	Bands NR_TDD_FR1_C
	RSRP_35+TT

	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	RSRP_35+TT

	
	
	Bands NR_FDD_FR1_E, NR_TDD_FR1_E
	RSRP_34+TT

	
	
	Bands NR_FDD_FR1_G
	RSRP_34+TT

	
	
	Bands NR_FDD_FR1_H
	RSRP_33+TT

	Extreme Conditions
	Test 1
All bands
	Test 2

	Lowest reported value (Cell 1)
	RSRP_72+TT
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	RSRP_36+TT

	
	
	Bands NR_FDD_FR1_B
	RSRP_36+TT

	
	
	Bands NR_TDD_FR1_C
	RSRP_35+TT

	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	RSRP_35+TT

	
	
	Bands NR_FDD_FR1_E, NR_TDD_FR1_E
	RSRP_34+TT

	
	
	Bands NR_FDD_FR1_G
	RSRP_34+TT

	
	
	Bands NR_FDD_FR1_H
	RSRP_33+TT

	Highest reported value (Cell 1)
	RSRP_72+TT
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	RSRP_36+TT

	
	
	Bands NR_FDD_FR1_B
	RSRP_36+TT

	
	
	Bands NR_TDD_FR1_C
	RSRP_35+TT

	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	RSRP_35+TT

	
	
	Bands NR_FDD_FR1_E, NR_TDD_FR1_E
	RSRP_34+TT

	
	
	Bands NR_FDD_FR1_G
	RSRP_34+TT

	
	
	Bands NR_FDD_FR1_H
	RSRP_33+TT

	Note 1:	NR operating band groups are defined in clause 3A.4, Table 3A.4.1-2.



Table 16.7.4.4.1.5-3: L1-RSRP absolute accuracy requirements for the reported values for test configuration 3
	Normal Conditions
	Test 1
All bands
	Band group
	Test 2

	Lowest reported value (Cell 1)
	RSRP_65
	NR_FDD_FR1_A, NR_TDD_FR1_A
	RSRP_34

	
	
	NR_FDD_FR1_B
	RSRP_34

	
	
	NR_TDD_FR1_C
	RSRP_35

	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	RSRP_35

	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	RSRP_36

	
	
	NR_FDD_FR1_F
	RSRP_36

	
	
	NR_FDD_FR1_G
	RSRP_37

	
	
	NR_FDD_FR1_H
	RSRP_37

	Highest reported value (Cell 1)
	RSRP_85
	NR_FDD_FR1_A, NR_TDD_FR1_A
	RSRP_47

	
	
	NR_FDD_FR1_B
	RSRP_48

	
	
	NR_TDD_FR1_C
	RSRP_48

	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	RSRP_49

	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	RSRP_49

	
	
	NR_FDD_FR1_F
	RSRP_50

	
	
	NR_FDD_FR1_G
	RSRP_50

	
	
	NR_FDD_FR1_H
	RSRP_51

	Extreme Conditions
	Test 1
All bands
	Band group
	Test 2

	Lowest reported value (Cell 1)
	RSRP_62
	NR_FDD_FR1_A, NR_TDD_FR1_A
	RSRP_29

	
	
	NR_FDD_FR1_B
	RSRP_30

	
	
	NR_TDD_FR1_C
	RSRP_30

	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	RSRP_31

	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	RSRP_31

	
	
	NR_FDD_FR1_F
	RSRP_32

	
	
	NR_FDD_FR1_G
	RSRP_32

	
	
	NR_FDD_FR1_H
	RSRP_33

	Highest reported value (Cell 1)
	RSRP_88
	NR_FDD_FR1_A, NR_TDD_FR1_A
	RSRP_52

	
	
	NR_FDD_FR1_B
	RSRP_52

	
	
	NR_TDD_FR1_C
	RSRP_53

	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	RSRP_53

	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	RSRP_54

	
	
	NR_FDD_FR1_F
	RSRP_54

	
	
	NR_FDD_FR1_G
	RSRP_55

	
	
	NR_FDD_FR1_H
	RSRP_55

	Note 1:	NR operating band groups are defined in clause 3A.4, Table 3A.4.1-2



	Normal Conditions
	Test 1
All bands
	Test 2

	Lowest reported value (Cell 1)
	RSRP_75+TT
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	RSRP_39+TT

	
	
	Bands NR_FDD_FR1_B
	RSRP_39+TT

	
	
	Bands NR_TDD_FR1_C
	RSRP_40+TT

	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	RSRP_40+TT

	
	
	Bands NR_FDD_FR1_E, NR_TDD_FR1_E
	RSRP_41+TT

	
	
	Bands NR_FDD_FR1_G
	RSRP_41+TT

	
	
	Bands NR_FDD_FR1_H
	RSRP_42+TT

	Highest reported value (Cell 1)
	RSRP_75+TT
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	RSRP_39+TT

	
	
	Bands NR_FDD_FR1_B
	RSRP_39+TT

	
	
	Bands NR_TDD_FR1_C
	RSRP_40+TT

	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	RSRP_40+TT

	
	
	Bands NR_FDD_FR1_E, NR_TDD_FR1_E
	RSRP_41+TT

	
	
	Bands NR_FDD_FR1_G
	RSRP_41+TT

	
	
	Bands NR_FDD_FR1_H
	RSRP_42+TT

	Extreme Conditions
	Test 1
All bands
	Test 2

	Lowest reported value (Cell 1)
	RSRP_75+TT
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	RSRP_39+TT

	
	
	Bands NR_FDD_FR1_B
	RSRP_39+TT

	
	
	Bands NR_TDD_FR1_C
	RSRP_40+TT

	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	RSRP_40+TT

	
	
	Bands NR_FDD_FR1_E, NR_TDD_FR1_E
	RSRP_41+TT

	
	
	Bands NR_FDD_FR1_G
	RSRP_41+TT

	
	
	Bands NR_FDD_FR1_H
	RSRP_42+TT

	Highest reported value (Cell 1)
	RSRP_75+TT
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	RSRP_39+TT

	
	
	Bands NR_FDD_FR1_B
	RSRP_39+TT

	
	
	Bands NR_TDD_FR1_C
	RSRP_40+TT

	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	RSRP_40+TT

	
	
	Bands NR_FDD_FR1_E, NR_TDD_FR1_E
	RSRP_41+TT

	
	
	Bands NR_FDD_FR1_G
	RSRP_41+TT

	
	
	Bands NR_FDD_FR1_H
	RSRP_42+TT

	Note 1:	NR operating band groups are defined in clause 3A.4, Table 3A.4.1-2



16.7.4.4.2	NR SA FR1 CSI-RS based L1-RSRP relative measurement on resource set with repetition off for 2 Rx UE
Editor’s note: This test case is incomplete in following aspects:
-	TT analysis is still missing.
16.7.4.4.2.1	Test purpose
To verify that the CSI-RS based L1-RSRP relative measurement accuracy is within the specified limits for all bands.
16.7.4.4.2.2	Test applicability
This test applies to all types of NR RedCap UE with 2 Rx from Release 17 onwards.
16.7.4.4.2.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.7.4.0.4.
The normative reference for this requirement is TS 38.133 [6] clause A.16.7.4.4.
16.7.4.4.2.4	Test description
16.7.4.4.2.4.1	Initial conditions
Same as the initial conditions given in clause 6.7.4.2.2.4.1 with following exceptions:
-	Table 6.7.4.2.2.4.1-1 is replaced by Table 16.7.4.4.2.4.1-1;
-	Table 6.7.4.2.2.4.1-2 is replaced by Table 16.7.4.4.2.4.1-2;
Table 16.7.4.4.2.4.1-1: Supported test configurations
	Test Config
	Description

	16.7.4.4.2-1
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.7.4.4.2-2
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.7.4.4.2-3
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.7.4.4.2-4
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note: The UE is only required to be tested in one of the supported test configurations



Table 16.7.4.4.2.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC, TL/VL, TL/VH, TH/VL, TH/VH
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.7.4.4.2.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.2 with n = 1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.5.2
	

	Exceptions to connection diagram
	N/A
	



16.7.4.4.2.4.2	Test procedure
Same as the test procedure given in clause 6.7.4.2.2.4.2.
16.7.4.4.2.4.3	Message contents
Same as the message contents given in clause 6.7.4.2.2.4.3.
16.7.4.4.2.5	Test requirement 
Same as the thest requirements given in clause 6.7.4.2.2.5 with following exceptions:
-	Table 6.7.4.2.2.5-1 is replaced by Table 16.7.4.4.12.5-1;
-	Table 6.7.4.2.2.5-2 is replaced by Table 16.7.4.4.2.5-2;
[bookmark: _Hlk164467269]Table 16.7.4.4.2.5-1: Same as Table 16.7.4.4.2_1.5-1Void
[bookmark: _Hlk164467282]Table 16.7.4.4.2.5-2: L1-RSRP relative accuracy requirements for the reported values
	
	Test 1
	Test 2

	
	All bands
	All bands

	Normal Conditions

	Lowest DIFF RSRP reported value
	00+TT
	00+TT

	Highest DIFF RSRP reported value
	22+TT
	22+TT

	Extreme Conditions

	Lowest DIFF RSRP reported value
	00+TT
	00+TT

	Highest DIFF RSRP reported value
	22+TT
	22+TT



16.7.5	E-UTRAN RSRP
16.7.5.0	Minimum conformance requirements
16.7.5.0.1	E-UTRAN RSRP absolute accuracy
When RedCap UE is capable of 2Rx, the minimum requirements given in clause 6.7.5.0.1 shall apply.
When RedCap UE is only required to support 1Rx, the requirements for absolute accuracy of RSRP in this clause apply to a cell that has different carrier frequency from the serving cell.
The accuracy requirements in Table 16.7.5.0.1-1 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports.
Conditions defined in TS 36.101 [27] Clause 7.3 for reference sensitivity are fulfilled.
RSRP|dBm according to TS 36.133 [23] Annex B.3.3 for a corresponding Band.
Table 16.7.5.0.1-1: E-UTRAN RSRP absolute accuracy for 1Rx RedCap UE
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 3
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 2
	dBm/BWChannel
	dBm/BWChannel

	5.5
	10
	-6
	FDD_A, TDD_A
	-121
	N/A
	-70

	
	
	
	FDD_B1
	-120.5
	N/A
	-70

	
	
	
	FDD_C, TDD_C
	-120
	N/A
	-70

	
	
	
	FDD_D
	-119.5
	N/A
	-70

	
	
	
	FDD_E, TDD_E
	-119
	N/A
	-70

	
	
	
	FDD_F
	-118.5
	N/A
	-70

	
	
	
	FDD_G
	-118
	N/A
	-70

	
	
	
	FDD_H
	-117.5
	N/A
	-70

	
	
	
	FDD_N
	-114.5
	N/A
	-70

	9
	12
	-6
	FDD_A, TDD_A, FDD_B1, FDD_C, TDD_C, FDD_D, FDD_E, TDD_E, FDD_F, FDD_G, FDD_H, FDD_N
	N/A
	-70
	-50

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The condition level is increased by ∆>0, when applicable, as described in TS 36.133 [23] Sections B.4.2 and B.4.3.
NOTE 3:	E-UTRA operating band groups are as defined in TS 36.133 [23] Section 3.5.



The reporting range and mapping specified for RSRP measurements in clause 9.1.4 of TS 36.133 [23] shall apply.
The normative reference for this requirement is TS 38.133 [6] clause 10.2A.2 and TS 36.133 clause 9.1.3.3.
16.7.5.1	NR SA FR1 - E-UTRA Measurement accuracy with FR1 serving cell for 1 Rx UE
Editor’s Note: this test case is incomplete in following aspects:
-	TT analysis is still missing.
16.7.5.1.1	Test purpose
To verify that the E-UTRAN RSRP measurement accuracy is within the specified limits. This test will verify the requirements in TS 38.133 [6] clause 10.2A.2 for SA inter-RAT E-UTRAN RSRP measurements.
16.7.5.1.2	Test applicability
This test applies to all types of NR RedCap UEs with 1Rx from Release 17 onwards and supporting E-UTRA.
16.7.5.1.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.7.5.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.16.7.5.1.
16.7.5.1.4	Test description
16.7.5.1.4.1	Initial conditions
Same as the initial conditions given in clause 6.7.5.1.4.1 with following exceptions:
-	Table 6.7.5.1.4.1-1 is replaced by Table 16.7.5.1.4.1-1;
-	Table 6.7.5.1.4.1-2 is replaced by Table 16.7.5.1.4.1-2;
Table 16.7.5.1.4.1-1: Supported test configurations
	Configuration
	Description

	16.7.5.1-1
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode, E-UTRAN FDD

	16.7.5.1-2
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode, E-UTRAN FDD

	16.7.5.1-3
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode, E-UTRAN FDD

	16.7.5.1-4
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode, E-UTRAN TDD

	16.7.5.1-5
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode, E-UTRAN TDD

	16.7.5.1-6
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode, E-UTRAN TDD

	16.7.5.1-7
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode. E-UTRAN FDD

	16.7.5.1-8
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode. E-UTRAN TDD

	Note:	The UE is only required to be tested in one of the supported test configurations



Table 16.7.5.1.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC, TL/VL, TL/VH, TH/VL, TH/VH
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-2 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.7.5.1.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	N/A
	



16.7.5.1.4.2	Test procedure
Same as the test procedure given in clause 6.7.5.1.4.2.
16.7.5.1.4.3	Message contents
Same as the message contents given in 6.7.5.1.4.3.
16.7.5.1.5	Test requirement
Same as the test requirements given in clause 6.7.5.1.5 with following exceptions:
-	Table 6.7.5.1.5-1 is replaced by Table 16.7.5.1.5-1;
-	Table 6.7.5.1.5-2 is replaced by Table 16.7.5.1.5-2;
-	Table 6.7.5.1.5-3 is replaced by Table 16.7.5.1.5-3;
Table 16.7.5.1.5-1: NR Cell specific test parameters (Cell 1)
	Parameter
	Unit
	Cell 1

	NR RF channel number
	
	1

	Duplex mode
	Config 1,4
	
	FDD

	
	Config 2,3,5,6
	
	TDD

	
	Config 7,8
	
	HD-FDD

	TDD Configuration
	Config 1,4,7,8
	
	N/A

	
	Config 2,5
	
	TDDConf.1.1

	
	Config 3,6
	
	TDDConf.2.1

	BWchannel
	Config 1,2,4,5,7,8
	MHz
	10: NRB,c = 52

	
	Config 3,6
	
	20: NRB,c = 51

	Gap pattern Id
	
	0

	PDSCH RMC
	Config 1,4,7,8
	
	SR.1.1 FDD

	
	Config 2,5
	
	SR.1.1 TDD

	
	Config 3,6
	
	SR.2.1 TDD

	RMSI CORSET RMC
	Config 1,4,7,8
	
	CR.1.1 FDD

	
	Config 2,5
	
	CR.1.1 TDD

	
	Config 3,6
	
	CR.2.1 TDD

	Dedicated CORSET RMC
	Config 1, 4,7,8
	
	CCR.1.1 FDD

	
	Config 2, 5
	
	CCR.1.1 TDD

	
	Config 3, 6
	
	CCR.2.1 TDD

	CSI-RS for tracking
	Config 1,4,7,8
	
	TRS.1.1 FDD

	
	Config 2,5
	
	TRS.1.1 TDD

	
	Config 3,6
	
	TRS.1.2 TDD

	Initial DL BWP
	
	DLBWP.0.1

	Dedicated DL BWP
	
	DLBWP.1.1

	Initial UL BWP
	
	ULBWP.0.1

	Dedicated UL BWP
	
	ULBWP.1.1

	OCNG patternNote1
	
	OP.1

	SMTC configuration
	
	SMTC.1

	SSB configuration
	Config 1,2,4,5,7,8
	
	SSB.1 FR1

	
	Config 3,6
	
	SSB.1 RedCap FR1

	EPRE ratio of PSS to SSS
	dB
	0

	EPRE ratio of PBCH_DMRS to SSS
	
	

	EPRE ratio of PBCH to PBCH_DMRS
	
	

	EPRE ratio of PDCCH_DMRS to SSS
	
	

	EPRE ratio of PDCCH to PDCCH_DMRS
	
	

	EPRE ratio of PDSCH_DMRS to SSS
	
	

	EPRE ratio of PDSCH to PDSCH_DMRS
	
	

	EPRE ratio of OCNG DMRS to SSS
	
	

	EPRE ratio of OCNG to OCNG DMRS
	
	

	NocNote2
	dBm/15 kHz
	-104

	NocNote2
	Config 1,2,4,5,7,8
	dBm/SCS
	-104

	
	Config 3,6
	
	-101

	Ês/Noc
	dB
	17

	Ês/IotNote3
	dB
	17

	SS-RSRPNote3
	Config 1,2,4,5,7,8
	dBm/SCS
	-87

	
	Config 3,6
	
	-84

	SSB_RPNote3
	Config 1,2,4,5,7,8
	dBm/SCS
	-87

	
	Config 3,6
	
	-84

	IoNote3
	Config 1,2,4,5,7,8
	dBm/9.36 MHz
	-58.96

	
	Config 3, 6
	dBm/18.36 MHz
	-56.03

	Propagation condition
	
	AWGN

	Antenna Configuration
	
	1x1 

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	Ês/Iot, SS-RSRP, SSB_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



Table 16.7.5.1.5-2: E-UTRAN Cell specific test parameters (Cell 2)
	Parameter
	Unit 
	Cell 2

	
	
	Test 1
	Test 2

	E-UTRA RF channel number
	
	2

	Duplex mode
	Config 1,2,3,7
	
	FDD

	
	Config 4,5,6,8
	
	TDD

	TDD special subframe configurationNote1
	Config 1,2,3,7
	
	N/A

	
	Config 4,5,6,8
	
	6

	TDD uplink-downlink configurationNote1
	Config 1,2,3,7
	
	N/A

	
	Config 4,5,6,8
	
	1

	BWchannel
	MHz
	5 MHz: NRB,c = 25
10 MHz: NRB,c = 50
20 MHz: NRB,c = 100

	PDSCH parameters:
DL Reference Measurement ChannelNote2
	
	-

	PCFICH/PDCCH/PHICH parameters:
DL Reference Measurement ChannelNote2
	Config 1,2,3,7
	
	5 MHz: R.11 FDD
10 MHz: R.6 FDD
20 MHz: R.10 FDD

	
	Config 4,5,6,8
	
	5 MHz: R.11 TDD
10 MHz: R.6 TDD
20 MHz: R.10 TDD

	OCNG PatternsNote2
	Config 1,2,3,7
	
	5 MHz: OP.19 FDD
10 MHz: OP.6 FDD
20 MHz: OP.14 FDD

	
	Config 4,5,6,8
	
	5 MHz: OP.10 TDD
10 MHz: OP.2 TDD
20 MHz: OP.8 TDD

	PBCH_RA
	dB
	0

	PBCH_RB
	
	

	PSS_RA
	
	

	SSS_RA
	
	

	PCFICH_RB
	
	

	PHICH_RA
	
	

	PHICH_RB
	
	

	PDCCH_RA
	
	

	PDCCH_RB
	
	

	PDSCH_RA
	
	

	PDSCH_RB
	
	

	OCNG_RANote3
	
	

	OCNG_RBNote3
	
	

	NocNote4
	dBm/15kHz
	-91.65
	-117 + ΔBG_offset

	Ês/Noc
	dB
	10
	-3.65-4

	Ês/IotNote5
	dB
	10
	-3.65-4

	RSRPNote5
	dBm/15kHz
	-81.65
	-120.65 + ΔBG_offset-121 + ΔBG_offset

	SCH_RPNote5
	dBm/15kHz
	-81.65
	-120.65 + ΔBG_offset-121 + ΔBG_offset

	IoNote5
	dBm/Ch BW
	-53.45 + 10log(NRB,c/50)
	-87.66 + 10log(NRB,c/50) + ΔBG_offset-87.76 + 10log(NRB,c/50) + ΔBG_offset

	Propagation Condition
	
	AWGN

	Antenna Configuration
	
	1x1

	Note 1:	Special subframe and uplink-downlink configurations are specified in table 4.2-1 in TS 36.211 [24].
Note 2:	DL RMCs and OCNG patterns are specified in clauses A 3.1 and A 3.2 of TS 36.133 [23] respectively.
Note 3:	OCNG shall be used such that all cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 4:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for Noc to be fulfilled.
Note 5:	Ês/Iot, RSRP, SCH_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 6:	E-UTRA operating band groups are as defined in clause 3.5 of TS 36.133 [23].
Note 7:	For Band 26, the tests shall be performed with the carrier frequency of assigned E-UTRA channel bandwidth within 865-894 MHz.
Note 8:	Except Band 29.
Note 9:	Except Band 32, Band 75 and Band 76.
Note 10:	For Band 74, the tests shall be performed with the carrier frequency of the assigned E-UTRA channel bandwidth within 1475.9-1510.9 MHz.



Table 16.7.5.1.5-3: E-UTRA RSRP absolute accuracy requirements for the reported values
	Normal Conditions
	Test 1
All bands
	Test 2

	Lowest reported value (Cell 2)
	4859+TT
	FDD_A, TDD_A
	1319+TT

	
	
	FDD_B
	1319+TT

	
	
	TDD_C
	1419+TT

	
	
	FDD_D, TDD_D
	1419+TT

	
	
	FDD_E, TDD_E
	1519+TT

	
	
	FDD_G
	1619+TT

	
	
	FDD_H
	1619+TT

	Highest reported value (Cell 2)
	6959+TT
	FDD_A, TDD_A
	2719+TT

	
	
	FDD_B
	2719+TT

	
	
	TDD_C
	2819+TT

	
	
	FDD_D, TDD_D
	2819+TT

	
	
	FDD_E, TDD_E
	2919+TT

	
	
	FDD_G
	3019+TT

	
	
	FDD_H
	3019+TT

	Extreme Conditions
	Test 1
All bands
	Test 2

	Lowest reported value (Cell 2)
	4559+TT
	FDD_A, TDD_A
	819+TT

	
	
	FDD_B
	919+TT

	
	
	TDD_C
	919+TT

	
	
	FDD_D, TDD_D
	1019+TT

	
	
	FDD_E, TDD_E
	1019+TT

	
	
	FDD_G
	1119+TT

	
	
	FDD_H
	1219+TT

	Highest reported value (Cell 2)
	7259+TT
	FDD_A, TDD_A
	3119+TT

	
	
	FDD_B
	3219+TT

	
	
	TDD_C
	3219+TT

	
	
	FDD_D, TDD_D
	3319+TT

	
	
	FDD_E, TDD_E
	3319+TT

	
	
	FDD_G
	3419+TT

	
	
	FDD_H
	3519+TT

	Note 1:	E-UTRA operating band groups are as defined in TS 36.521-3 [26] clause 3.5.1



16.7.5.2	NR SA FR1 - E-UTRA Measurement accuracy with FR1 serving cell for 2 Rx UE
Editor’s Note: this test case is incomplete in following aspects:
-	TT analysis is still missing.
16.7.5.2.1	Test purpose
To verify that the E-UTRAN RSRP measurement accuracy is within the specified limits. This test will verify the requirements in TS 38.133 [6] clause 10.2A.2 for SA inter-RAT E-UTRAN RSRP measurements.
16.7.5.2.2	Test applicability
This test applies to all types of NR RedCap UEs with 2Rx from Release 17 onwards and supporting E-UTRA.
16.7.5.2.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.7.5.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.16.7.5.2.
16.7.5.2.4	Test description
16.7.5.2.4.1	Initial conditions
Same as the initial conditions given in clause 6.7.5.1.4.1 with following exceptions:
-	Table 6.7.5.1.4.1-1 is replaced by Table 16.7.5.2.4.1-1;
-	Table 6.7.5.1.4.1-2 is replaced by Table 16.7.5.2.4.1-2;
Table 16.7.5.2.4.1-1: Supported test configurations
	Configuration
	Description

	16.7.5.2-1
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode, E-UTRAN FDD

	16.7.5.2-2
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode, E-UTRAN FDD

	16.7.5.2-3
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode, E-UTRAN FDD

	16.7.5.2-4
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode, E-UTRAN TDD

	16.7.5.2-5
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode, E-UTRAN TDD

	16.7.5.2-6
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode, E-UTRAN TDD

	16.7.5.2-7
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode. E-UTRAN FDD

	16.7.5.2-8
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode. E-UTRAN TDD

	Note:	The UE is only required to be tested in one of the supported test configurations



Table 16.7.5.2.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC, TL/VL, TL/VH, TH/VL, TH/VH
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-2 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.7.5.2.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.7.2
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	N/A
	



16.7.5.2.4.2	Test procedure
Same as the test procedure given in clause 6.7.5.1.4.2.
16.7.5.2.4.3	Message contents
Same as the message contents given in 6.7.5.1.4.3.
16.7.5.2.5	Test requirement
Same as the test requirements given in clause 6.7.5.1.5 with following exceptions:
-	Table 6.7.5.1.5-1 is replaced by Table 16.7.5.2.5-1;
-	Table 6.7.5.1.5-2 is replaced by Table 16.7.5.2.5-2;
-	Table 6.7.5.1.5-3 is replaced by Table 16.7.5.2.5-3;
Table 16.7.5.2.5-1: NR Cell specific test parameters (Cell 1)
	Parameter
	Unit
	Cell 1

	NR RF channel number
	
	1

	Duplex mode
	Config 1,4
	
	FDD

	
	Config 2,3,5,6
	
	TDD

	
	Config 7,8
	
	HD-FDD

	TDD Configuration
	Config 1,4,7,8
	
	N/A

	
	Config 2,5
	
	TDDConf.1.1

	
	Config 3,6
	
	TDDConf.2.1

	BWchannel
	Config 1,2,4,5,7,8
	MHz
	10: NRB,c = 52

	
	Config 3,6
	
	20: NRB,c = 51

	Gap pattern Id
	
	0

	PDSCH RMC
	Config 1,4,7,8
	
	SR.1.1 FDD

	
	Config 2,5
	
	SR.1.1 TDD

	
	Config 3,6
	
	SR.2.1 TDD

	RMSI CORSET RMC
	Config 1,4,7,8
	
	CR.1.1 FDD

	
	Config 2,5
	
	CR.1.1 TDD

	
	Config 3,6
	
	CR.2.1 TDD

	Dedicated CORSET RMC
	Config 1,4,7,8
	
	CCR.1.1 FDD

	
	Config 2,5
	
	CCR.1.1 TDD

	
	Config 3,6
	
	CCR.2.1 TDD

	CSI-RS for tracking
	Config 1,4,7,8
	
	TRS.1.1 FDD

	
	Config 2,5
	
	TRS.1.1 TDD

	
	Config 3,6
	
	TRS.1.2 TDD

	Initial DL BWP
	
	DLBWP.0.1

	Dedicated DL BWP
	
	DLBWP.1.1

	Initial UL BWP
	
	ULBWP.0.1

	Dedicated UL BWP
	
	ULBWP.1.1

	OCNG patternNote1
	
	OP.1

	SMTC configuration
	
	SMTC.1

	SSB configuration
	Config 1,2,4,5,7,8
	
	SSB.1 FR1

	
	Config 3,6
	
	SSB.1 RedCap FR1

	EPRE ratio of PSS to SSS
	dB
	0

	EPRE ratio of PBCH_DMRS to SSS
	
	

	EPRE ratio of PBCH to PBCH_DMRS
	
	

	EPRE ratio of PDCCH_DMRS to SSS
	
	

	EPRE ratio of PDCCH to PDCCH_DMRS
	
	

	EPRE ratio of PDSCH_DMRS to SSS
	
	

	EPRE ratio of PDSCH to PDSCH_DMRS
	
	

	EPRE ratio of OCNG DMRS to SSS
	
	

	EPRE ratio of OCNG to OCNG DMRS
	
	

	NocNote2
	dBm/15 kHz
	-104

	NocNote2
	Config 1,2,4,5,7,8
	dBm/SCS
	-104

	
	Config 3,6
	
	-101

	Ês/Noc
	dB
	17

	Ês/IotNote3
	dB
	17

	SS-RSRPNote3
	Config 1,2,4,5,7,8
	dBm/SCS
	-87

	
	Config 3,6
	
	-84

	SSB_RPNote3
	Config 1,2,4,5,7,8
	dBm/SCS
	-87

	
	Config 3,6
	
	-84

	IoNote3
	Config 1,2,4,5,7,8
	dBm/9.36 MHz
	-58.96

	
	Config 3, 6
	dBm/18.36 MHz
	-56.03

	Propagation condition
	
	AWGN

	Antenna Configuration and Correlation Matrix
	
	1x2 Low 

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	Ês/Iot, SS-RSRP, SSB_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



Table 16.7.5.2.5-2: E-UTRAN Cell specific test parameters (Cell 2)
	Parameter
	Unit 
	Cell 2

	
	
	Test 1
	Test 2

	E-UTRA RF channel number
	
	2

	Duplex mode
	Config 1,2,3,7
	
	FDD

	
	Config 4,5,6,8
	
	TDD

	TDD special subframe configurationNote1
	Config 1,2,3,7
	
	N/A

	
	Config 4,5,6,8
	
	6

	TDD uplink-downlink configurationNote1
	Config 1,2,3,7
	
	N/A

	
	Config 4,5,6,8
	
	1

	BWchannel
	MHz
	5 MHz: NRB,c = 25
10 MHz: NRB,c = 50
20 MHz: NRB,c = 100

	PDSCH parameters:
DL Reference Measurement ChannelNote2
	
	-

	PCFICH/PDCCH/PHICH parameters:
DL Reference Measurement ChannelNote2
	Config 1,2,3,7
	
	5 MHz: R.11 FDD
10 MHz: R.6 FDD
20 MHz: R.10 FDD

	
	Config 4,5,6,8
	
	5 MHz: R.11 TDD
10 MHz: R.6 TDD
20 MHz: R.10 TDD

	OCNG PatternsNote2
	Config 1,2,3,7
	
	5 MHz: OP.19 FDD
10 MHz: OP.6 FDD
20 MHz: OP.14 FDD

	
	Config 4,5,6,8
	
	5 MHz: OP.10 TDD
10 MHz: OP.2 TDD
20 MHz: OP.8 TDD

	PBCH_RA
	dB
	0

	PBCH_RB
	
	

	PSS_RA
	
	

	SSS_RA
	
	

	PCFICH_RB
	
	

	PHICH_RA
	
	

	PHICH_RB
	
	

	PDCCH_RA
	
	

	PDCCH_RB
	
	

	PDSCH_RA
	
	

	PDSCH_RB
	
	

	OCNG_RANote3
	
	

	OCNG_RBNote3
	
	

	NocNote4
	dBm/15kHz
	-91.65
	-117 + ΔBG_offset

	Ês/Noc
	dB
	10
	-3.2-4

	Ês/IotNote5
	dB
	10
	-3.2-4

	RSRPNote5
	dBm/15kHz
	-81.65
	-120.2 + ΔBG_offset-121 + ΔBG_offset

	SCH_RPNote5
	dBm/15kHz
	-81.65
	-120.2 + ΔBG_offset-121 + ΔBG_offset

	IoNote5
	dBm/Ch BW
	-53.45 + 10log(NRB,c/50)
	-87.52 + 10log(NRB,c/50) + ΔBG_offset-87.76 + 10log(NRB,c/50) + ΔBG_offset

	Propagation Condition
	
	AWGN

	Antenna Configuration and Correlation Matrix
	
	1x2 Low

	Note 1:	Special subframe and uplink-downlink configurations are specified in table 4.2-1 in TS 36.211 [24].
Note 2:	DL RMCs and OCNG patterns are specified in clauses A 3.1 and A 3.2 of TS 36.133 [23] respectively.
Note 3:	OCNG shall be used such that all cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 4:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for Noc to be fulfilled.
Note 5:	Ês/Iot, RSRP, SCH_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 6:	E-UTRA operating band groups are as defined in clause 3.5 of TS 36.133 [23].
Note 7:	For Band 26, the tests shall be performed with the carrier frequency of assigned E-UTRA channel bandwidth within 865-894 MHz.
Note 8:	Except Band 29.
Note 9:	Except Band 32, Band 75 and Band 76.
Note 10:	For Band 74, the tests shall be performed with the carrier frequency of the assigned E-UTRA channel bandwidth within 1475.9-1510.9 MHz.



Table 16.7.5.2.5-3: E-UTRA RSRP absolute accuracy requirements for the reported values
	Normal Conditions
	Test 1
All bands
	Test 2

	Lowest reported value (Cell 2)
	4959+TT
	FDD_A, TDD_A
	1419+TT

	
	
	FDD_B
	1519+TT

	
	
	TDD_C
	1519+TT

	
	
	FDD_D, TDD_D
	1619+TT

	
	
	FDD_E, TDD_E
	1619+TT

	
	
	FDD_G
	1719+TT

	
	
	FDD_H
	1819+TT

	Highest reported value (Cell 2)
	6959+TT
	FDD_A, TDD_A
	2719+TT

	
	
	FDD_B
	2719+TT

	
	
	TDD_C
	2819+TT

	
	
	FDD_D, TDD_D
	2819+TT

	
	
	FDD_E, TDD_E
	2919+TT

	
	
	FDD_G
	3019+TT

	
	
	FDD_H
	3019+TT

	Extreme Conditions
	Test 1
All bands
	Test 2

	Lowest reported value (Cell 2)
	4659+TT
	FDD_A, TDD_A
	1019+TT

	
	
	FDD_B
	1019+TT

	
	
	TDD_C
	1119+TT

	
	
	FDD_D, TDD_D
	1119+TT

	
	
	FDD_E, TDD_E
	1219+TT

	
	
	FDD_G
	1319+TT

	
	
	FDD_H
	1319+TT

	Highest reported value (Cell 2)
	7259+TT
	FDD_A, TDD_A
	3119+TT

	
	
	FDD_B
	3219+TT

	
	
	TDD_C
	3219+TT

	
	
	FDD_D, TDD_D
	3319+TT

	
	
	FDD_E, TDD_E
	3319+TT

	
	
	FDD_G
	3419+TT

	
	
	FDD_H
	3519+TT

	Note 1:	E-UTRA operating band groups are as defined in TS 36.521-3 [26] clause 3.5.1


16.7.6	E-UTRAN RSRQ
[bookmark: _Toc21621731][bookmark: _Toc29297353][bookmark: _Toc36149565]16.7.6.0	Minimum conformance requirements
16.7.6.0.1	E-UTRAN RSRQ absolute accuracy
When RedCap UE is capable of 2Rx, the minimum requirements given in clause 6.7.6.0.1 shall apply.
When RedCap UE is only required to support 1Rx, the requirements for absolute accuracy of RSRQ in this clause apply to a cell that has different carrier frequency from the serving cell.
The accuracy requirements in Table 16.7.6.0.1-1 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports.
Conditions defined in TS 36.101 [27] Clause 7.3 for reference sensitivity are fulfilled.
RSRP|dBm according to TS 36.133 [23] Annex B.3.1 for a corresponding Band.
Table 16.7.6.0.1-1: E-UTRAN RSRQ absolute accuracy for 1Rx RedCap UE
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 3
	dBm/BWChannel

	3.5
	5
	-3 dB
	FDD_A, TDD_A
	-121
	-50

	
	
	
	FDD_B1
	-120.5
	-50

	
	
	
	FDD_C, TDD_C
	-120
	-50

	
	
	
	FDD_D
	-119.5
	-50

	
	
	
	FDD_E, TDD_E
	-119
	-50

	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	FDD_G
	-118
	-50

	
	
	
	FDD_H
	-117.5
	-50

	
	
	
	FDD_N
	-114.5
	-50

	4.5
	5
	-6 dB
	Note 2
	Note 2
	Note 2

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 3:	The condition level is increased by ∆>0, when applicable, as described in TS 36.133 [23] Sections B.4.2 and B.4.3.
NOTE 4:	E-UTRA operating band groups are as defined in TS 36.133 [23] Section 3.5.



The reporting range and mapping specified for RSRP measurements in clause 9.1.4 of TS 36.133 [23] shall apply.
The normative reference for this requirement is TS 38.133 [6] clauses 10.2A.3 and TS 36.133 [23] clause 9.1.5.5.
16.7.6.1	NR SA FR1 - E-UTRA Measurement accuracy with FR1 serving cell for 1 Rx UE
[bookmark: _Hlk148610314]Editor’s Note: this test case is incomplete in following aspects:
-	TT analysis is still missing.
16.7.6.1.1	Test purpose
To verify that the E-UTRAN RSRQ measurement accuracy is within the specified limits. This test will verify the requirements in TS 38.133 [6] clause 10.2A.2 for SA inter-RAT E-UTRAN RSRP measurements.
16.7.6.1.2	Test applicability
This test applies to all types of NR RedCap UEs with 1Rx from Release 17 onwards and supporting E-UTRA.
16.7.6.1.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.7.6.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.16.7.6.1.
16.7.6.1.4	Test description
16.7.6.1.4.1	Initial conditions
Same as the initial conditions given in clause 6.7.6.1.4.1 with following exceptions:
-	Table 6.7.6.1.4.1-1 is replaced by Table 16.7.6.1.4.1-1;
-	Table 6.7.6.1.4.1-2 is replaced by Table 16.7.6.1.4.1-2;
Table 16.7.6.1.4.1-1: Supported test configurations
	Configuration
	Description

	16.7.6.1-1
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode, E-UTRAN FDD

	16.7.6.1-2
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode, E-UTRAN FDD

	16.7.6.1-3
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode, E-UTRAN FDD

	16.7.6.1-4
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode, E-UTRAN TDD

	16.7.6.1-5
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode, E-UTRAN TDD

	16.7.6.1-6
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode, E-UTRAN TDD

	16.7.6.1-7
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode. E-UTRAN FDD

	16.7.6.1-8
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode. E-UTRAN TDD

	Note:	The UE is only required to be tested in one of the supported test configurations



Table 16.7.6.1.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC, TL/VL, TL/VH, TH/VL, TH/VH
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-2 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.7.6.1.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	N/A
	



16.7.6.1.4.2	Test procedure
Same as the test procedure given in clause 6.7.6.1.4.2.
16.7.6.1.4.3	Message contents
Same as the message contents given in 6.7.6.1.4.3.
16.7.6.1.5	Test requirement
Same as the test requirements given in clause 6.7.6.1.5 with following exceptions:
-	Table 6.7.6.1.5-1 is replaced by Table 16.7.6.1.5-1;
-	Table 6.7.6.1.5-2 is replaced by Table 16.7.6.1.5-2;
-	Table 6.7.6.1.5-3 is replaced by Table 16.7.6.1.5-3;
Table 16.7.6.1.5-1: NR Cell specific test parameters (Cell 1)
	Parameter
	Unit
	Cell 1

	NR RF channel number
	
	1

	Duplex mode
	Config 1,4
	
	FDD

	
	Config 2,3,5,6
	
	TDD

	
	Config 7,8
	
	HD-FDD

	TDD Configuration
	Config 1,4,7,8
	
	N/A

	
	Config 2,5
	
	TDDConf.1.1

	
	Config 3,6
	
	TDDConf.2.1

	BWchannel
	Config 1,2,4,5,7,8
	MHz
	10: NRB,c = 52

	
	Config 3,6
	
	20: NRB,c = 51

	Gap pattern Id
	
	0

	PDSCH RMC
	Config 1,4,7,8
	
	SR.1.1 FDD

	
	Config 2,5
	
	SR.1.1 TDD

	
	Config 3,6
	
	SR.2.1 TDD

	RMSI CORSET RMC
	Config 1,4,7,8
	
	CR.1.1 FDD

	
	Config 2,5
	
	CR.1.1 TDD

	
	Config 3,6
	
	CR.2.1 TDD

	Dedicated CORSET RMC
	Config 1, 4,7,8
	
	CCR.1.1 FDD

	
	Config 2, 5
	
	CCR.1.1 TDD

	
	Config 3, 6
	
	CCR.2.1 TDD

	CSI-RS for tracking
	Config 1,4,7,8
	
	TRS.1.1 FDD

	
	Config 2,5
	
	TRS.1.1 TDD

	
	Config 3,6
	
	TRS.1.2 TDD

	Initial DL BWP
	
	DLBWP.0.1

	Dedicated DL BWP
	
	DLBWP.1.1

	Initial UL BWP
	
	ULBWP.0.1

	Dedicated UL BWP
	
	ULBWP.1.1

	OCNG patternNote1
	
	OP.1

	SMTC configuration
	
	SMTC.1

	SSB configuration
	Config 1,2,4,5,7,8
	
	SSB.1 FR1

	
	Config 3,6
	
	SSB.1 RedCap FR1

	EPRE ratio of PSS to SSS
	dB
	0

	EPRE ratio of PBCH_DMRS to SSS
	
	

	EPRE ratio of PBCH to PBCH_DMRS
	
	

	EPRE ratio of PDCCH_DMRS to SSS
	
	

	EPRE ratio of PDCCH to PDCCH_DMRS
	
	

	EPRE ratio of PDSCH_DMRS to SSS
	
	

	EPRE ratio of PDSCH to PDSCH_DMRS
	
	

	EPRE ratio of OCNG DMRS to SSS
	
	

	EPRE ratio of OCNG to OCNG DMRS
	
	

	NocNote2
	dBm/15 kHz
	-104

	NocNote2
	Config 1,2,4,5,7,8
	dBm/SCS
	-104

	
	Config 3,6
	
	-101

	Ês/Noc
	dB
	17

	Ês/IotNote3
	dB
	17

	SS-RSRPNote3
	Config 1,2,4,5,7,8
	dBm/SCS
	-87

	
	Config 3,6
	
	-84

	SSB_RPNote3
	Config 1,2,4,5,7,8
	dBm/SCS
	-87

	
	Config 3,6
	
	-84

	IoNote3
	Config 1,2,4,5,7,8
	dBm/9.36 MHz
	-58.96

	
	Config 3, 6
	dBm/18.36 MHz
	-56.03

	Propagation condition
	
	AWGN

	Antenna Configuration
	
	1x1 

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	Ês/Iot, SS-RSRP, SSB_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



Table 16.7.6.1.5-2: E-UTRAN Cell specific test parameters (Cell 2)
	Parameter
	Unit
	Cell 2

	
	
	Test 1
	Test 2
	Test 3

	E-UTRA RF channel number
	
	2

	Duplex mode
	Config 1,2,3,7
	
	FDD

	
	Config 4,5,6,8
	
	TDD

	TDD special subframe configurationNote1
	Config 1,2,3,7
	
	N/A

	
	Config 4,5,6,8
	
	6

	TDD uplink-downlink configurationNote1
	Config 1,2,3,7
	
	N/A

	
	Config 4,5,6,8
	
	1

	BWchannel
	MHz
	5 MHz: NRB,c = 25
10 MHz: NRB,c = 50
20 MHz: NRB,c = 100

	PDSCH parameters:
DL Reference Measurement ChannelNote2
	
	-

	PCFICH/PDCCH/PHICH parameters:
DL Reference Measurement ChannelNote2
	Config 1,2,3,7
	
	5 MHz: R.11 FDD
10 MHz: R.6 FDD
20 MHz: R.10 FDD

	
	Config 4,5,6,8
	
	5 MHz: R.11 TDD
10 MHz: R.6 TDD
20 MHz: R.10 TDD

	OCNG PatternsNote2
	Config 1,2,3,7
	
	5 MHz: OP.19 FDD
10 MHz: OP.6 FDD
20 MHz: OP.14 FDD

	
	Config 4,5,6,8
	
	5 MHz: OP.10 TDD
10 MHz: OP.2 TDD
20 MHz: OP.8 TDD

	PBCH_RA
	dB
	0

	PBCH_RB
	
	

	PSS_RA
	
	

	SSS_RA
	
	

	PCFICH_RB
	
	

	PHICH_RA
	
	

	PHICH_RB
	
	

	PDCCH_RA
	
	

	PDCCH_RB
	
	

	PDSCH_RA
	
	

	PDSCH_RB
	
	

	OCNG_RANote3
	
	

	OCNG_RBNote3
	
	

	NocNote4
	dBm/15kHz
	-83
	-104.70
	-119.5 + ΔBG_offset

	Ês/Noc
	dB
	-1.75
	-3.65-4
	-3.65-4

	Ês/IotNote5
	dB
	-1.75
	-3.65-4
	-3.65-4

	RSRPNote5
	dBm/15kHz
	-84.75
	-108.35-108.70
	-123.15 + ΔBG_offset-123.5 + ΔBG_offset

	RSRQNote5
	dB
	-14.76
	-16.00-16.25
	-16.00-16.25

	IoNote5
	dBm/Ch BW
	-53 + 10log(NRB,c /50)
	-75.36 + 10log(NRB,c /50)-75.46 + 10log(NRB,c /50)
	-90.16 + 10log(NRB,c /50) + ΔBG_offset-90.26 + 10log(NRB,c /50) + ΔBG_offset

	Propagation Condition
	
	AWGN

	Antenna Configuration
	
	1x1

	Note 1:	Special subframe and uplink-downlink configurations are specified in table 4.2-1 in TS 36.211 [24].
Note 2:	DL RMCs and OCNG patterns are specified in clauses A 3.1 and A 3.2 of TS 36.133 [23] respectively.
Note 3:	OCNG shall be used such that all cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 4:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for Noc to be fulfilled.
Note 5:	Ês/Iot, RSRP, SCH_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 6:	E-UTRA operating band groups are as defined in clause 3.5 of TS 36.133 [23].
Note 7:	For Band 26, the tests shall be performed with the carrier frequency of assigned E-UTRA channel bandwidth within 865-894 MHz.
Note 8:	Except Band 29.
Note 9:	Except Band 32, Band 75 and Band 76.
Note 10:	For Band 74, the tests shall be performed with the carrier frequency of the assigned E-UTRA channel bandwidth within 1475.9-1510.9 MHz.



Table 16.7.6.1.5-3: E-UTRA RSRQ absolute accuracy requirements for the reported values
	Normal Conditions
	Test 1
All bands
	Test 2
All bands
	Test 3
All bands

	Lowest reported value (Cell 2)
	310+TT
	06+TT
	06+TT

	Highest reported value (Cell 2)
	1710+TT
	176+TT
	176+TT

	Extreme Conditions
	Test 1
All bands
	Test 2
All bands
	Test 3
All bands

	Lowest reported value (Cell 2)
	010+TT
	06+TT
	06+TT

	Highest reported value (Cell 2)
	2010+TT
	186+TT
	186+TT



16.7.6.2	NR SA FR1 - E-UTRA Measurement accuracy with FR1 serving cell for 2 Rx UE
Editor’s Note: this test case is incomplete in following aspects:
-	TT analysis is still missing.
16.7.6.2.1	Test purpose
To verify that the E-UTRAN RSRQ measurement accuracy is within the specified limits. This test will verify the requirements in TS 38.133 [6] clause 10.2A.2 for SA inter-RAT E-UTRAN RSRP measurements.
16.7.6.2.2	Test applicability
This test applies to all types of NR RedCap UEs with 2Rx from Release 17 onwards and supporting E-UTRA.
16.7.6.2.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 16.7.6.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.16.7.6.2.
16.7.6.2.4	Test description
16.7.6.2.4.1	Initial conditions
Same as the initial conditions given in clause 6.7.6.1.4.1 with following exceptions:
-	Table 6.7.6.1.4.1-1 is replaced by Table 16.7.6.2.4.1-1;
-	Table 6.7.6.1.4.1-2 is replaced by Table 16.7.6.2.4.1-2;
Table 16.7.6.2.4.1-1: Supported test configurations
	Configuration
	Description

	16.7.6.2-1
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode, E-UTRAN FDD

	16.7.6.2-2
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode, E-UTRAN FDD

	16.7.6.2-3
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode, E-UTRAN FDD

	16.7.6.2-4
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode, E-UTRAN TDD

	16.7.6.2-5
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode, E-UTRAN TDD

	16.7.6.2-6
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode, E-UTRAN TDD

	16.7.6.2-7
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode. E-UTRAN FDD

	16.7.6.2-8
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode. E-UTRAN TDD

	Note:	The UE is only required to be tested in one of the supported test configurations



Table 16.7.6.2.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC, TL/VL, TL/VH, TH/VL, TH/VH
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-2 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.7.6.2.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.7.2
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	N/A
	



16.7.6.2.4.2	Test procedure
Same as the test procedure given in clause 6.7.6.1.4.2.
16.7.6.2.4.3	Message contents
Same as the message contents given in 6.7.6.1.4.3.
16.7.6.2.5	Test requirement
Same as the test requirements given in clause 6.7.6.1.5 with following exceptions:
-	Table 6.7.6.1.5-1 is replaced by Table 16.7.6.2.5-1;
-	Table 6.7.6.1.5-2 is replaced by Table 16.7.6.2.5-2;
-	Table 6.7.6.1.5-3 is replaced by Table 16.7.6.2.5-3;
Table 16.7.6.2.5-1: NR Cell specific test parameters (Cell 1)
	Parameter
	Unit
	Cell 1

	NR RF channel number
	
	1

	Duplex mode
	Config 1,4
	
	FDD

	
	Config 2,3,5,6
	
	TDD

	
	Config 7,8
	
	HD-FDD

	TDD Configuration
	Config 1,4,7,8
	
	N/A

	
	Config 2,5
	
	TDDConf.1.1

	
	Config 3,6
	
	TDDConf.2.1

	BWchannel
	Config 1,2,4,5,7,8
	MHz
	10: NRB,c = 52

	
	Config 3,6
	
	20: NRB,c = 51

	Gap pattern Id
	
	0

	PDSCH RMC
	Config 1,4,7,8
	
	SR.1.1 FDD

	
	Config 2,5
	
	SR.1.1 TDD

	
	Config 3,6
	
	SR.2.1 TDD

	RMSI CORSET RMC
	Config 1,4,7,8
	
	CR.1.1 FDD

	
	Config 2,5
	
	CR.1.1 TDD

	
	Config 3,6
	
	CR.2.1 TDD

	Dedicated CORSET RMC
	Config 1, 4,7,8
	
	CCR.1.1 FDD

	
	Config 2, 5
	
	CCR.1.1 TDD

	
	Config 3, 6
	
	CCR.2.1 TDD

	CSI-RS for tracking
	Config 1,4,7,8
	
	TRS.1.1 FDD

	
	Config 2,5
	
	TRS.1.1 TDD

	
	Config 3,6
	
	TRS.1.2 TDD

	Initial DL BWP
	
	DLBWP.0.1

	Dedicated DL BWP
	
	DLBWP.1.1

	Initial UL BWP
	
	ULBWP.0.1

	Dedicated UL BWP
	
	ULBWP.1.1

	OCNG patternNote1
	
	OP.1

	SMTC configuration
	
	SMTC.1

	SSB configuration
	Config 1,2,4,5,7,8
	
	SSB.1 FR1

	
	Config 3,6
	
	SSB.1 RedCap FR1

	EPRE ratio of PSS to SSS
	dB
	0

	EPRE ratio of PBCH_DMRS to SSS
	
	

	EPRE ratio of PBCH to PBCH_DMRS
	
	

	EPRE ratio of PDCCH_DMRS to SSS
	
	

	EPRE ratio of PDCCH to PDCCH_DMRS
	
	

	EPRE ratio of PDSCH_DMRS to SSS
	
	

	EPRE ratio of PDSCH to PDSCH_DMRS
	
	

	EPRE ratio of OCNG DMRS to SSS
	
	

	EPRE ratio of OCNG to OCNG DMRS
	
	

	NocNote2
	dBm/15 kHz
	-104

	NocNote2
	Config 1,2,4,5,7,8
	dBm/SCS
	-104

	
	Config 3,6
	
	-101

	Ês/Noc
	dB
	17

	Ês/IotNote3
	dB
	17

	SS-RSRPNote3
	Config 1,2,4,5,7,8
	dBm/SCS
	-87

	
	Config 3,6
	
	-84

	SSB_RPNote3
	Config 1,2,4,5,7,8
	dBm/SCS
	-87

	
	Config 3,6
	
	-84

	IoNote3
	Config 1,2,4,5,7,8
	dBm/9.36 MHz
	-58.96

	
	Config 3, 6
	dBm/18.36 MHz
	-56.03

	Propagation condition
	
	AWGN

	Antenna Configuration and Correlation Matrix
	
	1x2 Low 

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	Ês/Iot, SS-RSRP, SSB_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



Table 16.7.6.2.5-2: E-UTRAN Cell specific test parameters (Cell 2)
	Parameter
	Unit 
	Cell 2

	
	
	Test 1
	Test 2
	Test 3

	E-UTRA RF channel number
	
	2

	Duplex mode
	Config 1,2,3,7
	
	FDD

	
	Config 4,5,6,8
	
	TDD

	TDD special subframe configurationNote1
	Config 1,2,3,7
	
	N/A

	
	Config 4,5,6,8
	
	6

	TDD uplink-downlink configurationNote1
	Config 1,2,3,7
	
	N/A

	
	Config 4,5,6,8
	
	1

	BWchannel
	MHz
	5 MHz: NRB,c = 25
10 MHz: NRB,c = 50
20 MHz: NRB,c = 100

	PDSCH parameters:
DL Reference Measurement ChannelNote2
	
	-

	PCFICH/PDCCH/PHICH parameters:
DL Reference Measurement ChannelNote2
	Config 1,2,3,7
	
	5 MHz: R.11 FDD
10 MHz: R.6 FDD
20 MHz: R.10 FDD

	
	Config 4,5,6,8
	
	5 MHz: R.11 TDD
10 MHz: R.6 TDD
20 MHz: R.10 TDD

	OCNG PatternsNote2
	Config 1,2,3,7
	
	5 MHz: OP.19 FDD
10 MHz: OP.6 FDD
20 MHz: OP.14 FDD

	
	Config 4,5,6,8
	
	5 MHz: OP.10 TDD
10 MHz: OP.2 TDD
20 MHz: OP.8 TDD

	PBCH_RA
	dB
	0

	PBCH_RB
	
	

	PSS_RA
	
	

	SSS_RA
	
	

	PCFICH_RB
	
	

	PHICH_RA
	
	

	PHICH_RB
	
	

	PDCCH_RA
	
	

	PDCCH_RB
	
	

	PDSCH_RA
	
	

	PDSCH_RB
	
	

	OCNG_RANote3
	
	

	OCNG_RBNote3
	
	

	NocNote4
	dBm/15kHz
	-83
	-104.70
	-119.5 + ΔBG_offset

	Ês/Noc
	dB
	-1.75
	-3.2-4
	-3.2-4

	Ês/IotNote5
	dB
	-1.75
	-3.2-4
	-3.2-4

	RSRPNote5
	dBm/15kHz
	-84.75
	-107.90-108.70
	-122.7 + ΔBG_offset-123.5 + ΔBG_offset

	RSRQNote5
	dB
	-14.76
	-15.69-16.25
	-15.69-16.25

	IoNote5
	dBm/Ch BW
	-53 + 10log(NRB,c /50)
	-75.22 + 10log(NRB,c /50)-75.46 + 10log(NRB,c /50)
	-90.02 + 10log(NRB,c /50) + ΔBG_offset-90.26 + 10log(NRB,c /50) + ΔBG_offset

	Propagation Condition
	
	AWGN

	Antenna Configuration and Correlation Matrix
	
	1x2 Low

	Note 1:	Special subframe and uplink-downlink configurations are specified in table 4.2-1 in TS 36.211 [24].
Note 2:	DL RMCs and OCNG patterns are specified in clauses A 3.1 and A 3.2 of TS 36.133 [23] respectively.
Note 3:	OCNG shall be used such that all cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 4:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for Noc to be fulfilled.
Note 5:	Ês/Iot, RSRP, SCH_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 6:	E-UTRA operating band groups are as defined in clause 3.5 of TS 36.133 [23].
Note 7:	For Band 26, the tests shall be performed with the carrier frequency of assigned E-UTRA channel bandwidth within 865-894 MHz.
Note 8:	Except Band 29.
Note 9:	Except Band 32, Band 75 and Band 76.
Note 10:	For Band 74, the tests shall be performed with the carrier frequency of the assigned E-UTRA channel bandwidth within 1475.9-1510.9 MHz.



Table 16.7.6.2.5-3: E-UTRA RSRQ absolute accuracy requirements for the reported values
	Normal Conditions
	Test 1
All bands
	Test 2
All bands
	Test 3
All bands

	Lowest reported value (Cell 2)
	410+TT
	06+TT
	06+TT

	Highest reported value (Cell 2)
	1610+TT
	166+TT
	166+TT

	Extreme Conditions
	Test 1
All bands
	Test 2
All bands
	Test 3
All bands

	Lowest reported value (Cell 2)
	110+TT
	06+TT
	06+TT

	Highest reported value (Cell 2)
	1910+TT
	176+TT
	176+TT



17	NR standalone tests with at least one NR cell in FR2 for RedCap
17.1	RRC_IDLE state mobility
17.1.1	NR cell re-selection
17.1.1.0	Minimum conformance requirements
17.1.1.0.1	Minimum conformance requirements for intra-frequency cell re-selection for RedCap
The UE shall be able to identify new intra-frequency cells and perform SS-RSRP and SS-RSRQ measurements of the identified intra-frequency cells without an explicit intra-frequency neighbour list containing physical layer cell identities.
The UE shall be able to evaluate whether a newly detectable intra-frequency cell meets the reselection criteria defined in TS 38.304 [30] within Tdetect,NR_Intra_RedCap when that Treselection= 0 . An intra frequency cell is considered to be detectable according to the conditions defined in TS 38.133 [6] Annex B.1.4 for a corresponding Band.
The UE shall measure SS-RSRP and SS-RSRQ at least every Tmeasure,NR_Intra_RedCap for intra-frequency cells that are identified and measured according to the measurement rules.
The UE shall filter SS-RSRP and SS-RSRQ measurements of each measured intra-frequency cell using at least 2 measurements. Within the set of measurements used for the filtering, at least two measurements shall be spaced by at least Tmeasure,NR_Intra_RedCap/2.
The UE shall not consider a NR neighbour cell in cell reselection, if it is indicated as not allowed in the measurement control system information of the serving cell.
For an intra-frequency cell that has been already detected, but that has not been reselected to, the filtering shall be such that the UE shall be capable of evaluating that the intra-frequency cell has met reselection criterion defined in TS 38.304 [30] within Tevaluate,NR_Intra_RedCap when Treselection = 0 provided that:
when rangeToBestCell is not configured:
-	the cell is at least 4.5dB better ranked in FR2 for 2 Rx RedCap.
when rangeToBestCell is configured:
-	the cell has the highest number of beams above the threshold absThreshSS-BlocksConsolidation among all detected cells whose cell-ranking criterion R value in TS 38.304 [30] is within rangeToBestCell of the cell-ranking criterion R value of the highest ranked cell.
-	if there are multiple such cells, the cell has the highest rank among them.
-	the cell is at least 4.5dB better ranked in FR2 if the current serving cell is among them for 2 Rx RedCap.
When evaluating cells for reselection, the SSB side conditions apply to both serving and non-serving intra-frequency cells.
If Treselection timer has a non-zero value and the intra-frequency cell is satisfied with the reselection criteria which are defined in TS 38.304 [30], the UE shall evaluate this intra-frequency cell for the Treselection time. If this cell remains satisfied with the reselection criteria within this duration, then the UE shall reselect that cell.
For 2Rx RedCap not configured with eDRX_IDLE cycle, Tdetect,NR_Intra_RedCap, Tmeasure,NR_Intra_RedCap and Tevaluate,NR_Intra_RedCap are specified in Table 17.1.1.0.1-1.
For 2 Rx RedCap configured with eDRX_IDLE cycle, Tdetect,NR_Intra_RedCap, Tmeasure,NR_Intra_RedCap and Tevaluate,NR_Intra_RedCap are specified in Table 17.1.1.0.1-2 for FR2, where the requirements apply provided that the serving cell is configured with eDRX_IDLE and is the same in all PTWs during any of Tdetect,NR_Intra_RedCap, Tmeasure,NR_Intra_RedCap and Tevaluate,NR_Intra_RedCap when multiple PTWs are used.
Table 17.1.1.0.1-1: Tdetect,NR_Intra_RedCap, Tmeasure,NR_Intra_RedCap and Tevaluate,NR_Intra_RedCap
	DRX cycle length [s]
	Scaling Factor (N1)
	Tdetect,NR_Intra_RedCap [s] (number of DRX cycles)
	Tmeasure,NR_Intra_RedCap [s] (number of DRX cycles)
	Tevaluate,NR_Intra_RedCap
[s] (number of DRX cycles)

	
	FR1
	FR2Note1
	
	
	

	0.32
	1
	8
	11.52 x N1 x M2 (36 x N1 x M2)
	1.28 x N1 x M2 (4 x N1 x M2)
	5.12 x N1 x M2 (16 x N1 x M2)

	0.64
	
	5
	17.92 x N1 (28 x N1)
	1.28 x N1 (2 x N1)
	5.12 x N1 (8 x N1)

	1.28
	
	4
	32 x N1 (25 x N1)
	1.28 x N1 (1 x N1)
	6.4 x N1 (5 x N1)

	2.56
	
	3
	58.88 x N1 (23 x N1)
	2.56 x N1 (1 x N1)
	7.68 x N1 (3 x N1)

	Note 1:	Applies for RedCap UE of all FR2 power class.
Note 2:	M2 = 1.5 if SMTC periodicity of measured intra-frequency cell > 20 ms; otherwise M2=1. If different SMTC periodicities are configured for different cells, the SMTC periodicity in this note is the one used by the cell being identified. During PSS/SSS detection, the periodicity of the SMTC configured for the intra-frequency carrier is assumed, and if the actual SSB transmission periodicity is greater than the SMTC configured for the intra-frequency carrier, longer Tdetect, NR_intra_RedCap is expected.



Table 17.1.1.0.1-2: Tdetect,NR_Intra_RedCap, Tmeasure,NR_Intra_RedCap and Tevaluate,NR_Intra_RedCap for UE configured with eDRX_IDLE cycle (Frequency range FR2)
	eDRX_IDLE cycle length [s]
	DRX cycle length [s]
	PTW length [s] (number of 1.28s periods)
	Scaling Factor (N1) Note1
	Tdetect,NR_Intra_RedCap [s] (number of DRX cycles or eDRX cycles Note 4)
	Tmeasure,NR_Intra_RedCap [s] (number of DRX cycles or eDRX cycles Note 4)
	Tevaluate,NR_Intra_RedCap [s] (number of DRX cycles or eDRX cycles Note 4)

	2.56
	-
	-
	3
	58.88 x N1 (23 x N1)
	2.56 x N1 (1 x N1)
	7.68 x N1 (3 x N1)

	5.12
	-
	-
	3
	117.76 x N1 (23 x N1)
	5.12 x N1 (1 x N1)
	10.24 x N1 (2 x N1)

	10.24
	-
	-
	3
	235.52 x N1 (23 x N1)
	10.24 x N1 (1 x N1)
	20.48 x N1 (2 x N1)

	20.48 ≤  eDRX_IDLE cycle length ≤10485.76
	0.32
	≥5.12 (4)
	8
	
(23 x N1)
	0.32 x N1 (1 x N1)
	0.64 x N1 (2 x N1)

	
	0.64
	≥6.4 (5)
	5
	
	0.64 x N1 (1 x N1)
	1.28 x N1 (2 x N1)

	
	1.28
	≥10.24 (8)
	4
	
	1.28 x N1 (1 x N1)
	2.56 x N1 (2 x N1)

	
	2.56
	≥15.36 (12)
	3
	
	2.56 x N1 (1 x N1)
	5.12 x N1 (2 x N1)

	NOTE 1: Applies for RedCap UE of all power class.
NOTE 2: The number of DRX cycles in this table is given for the DRX cycles within PTWs.
NOTE 3: The eDRX_IDLE cycle lengths are as specified in Section 10.5.5.32 of TS 24.008 [34].
NOTE 4: Number of eDRX cycles when eDRX_IDLE cycle length equals 2.56s, 5.12s and 10.24s. Otherwise, number of DRX cycles.
NOTE 5: The lower bound of PTW length is derived based on .
NOTE 6: When eDRX=20.48s and DRX=0.32s, UE is allowed to perform cell evaluation within PTW in every 2 eDRX cycles.



For any requirement in this section, when the UE transitions between any two states when being configured with eDRX_IDLE, being configured with eDRX_IDLE cycle, changing eDRX_IDLE cycle length, or changing PTW configuration, the UE shall meet the transition requirement, which is the less stringent requirement of the two requirements corresponding to the first state and the second state, during the transition time interval which is the time corresponding to the transition requirement. After the transition time interval, the UE shall meet the requirement corresponding to the second state.
17.1.1.0.2	Minimum conformance requirements for inter-frequency cell re-selection for RedCap
The UE shall be able to identify new inter-frequency cells and perform SS-RSRP or SS-RSRQ measurements of identified inter-frequency cells if carrier frequency information is provided by the serving cell, even if no explicit neighbour list with physical layer cell identities is provided.
If Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ then the UE shall search for inter-frequency layers of higher priority at least every Thigher_priority_search where Thigher_priority_search is described in TS 38.133 [6] in clause 4.2.2.7.
If Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ then the UE shall search for and measure inter-frequency layers of higher, equal or lower priority in preparation for possible reselection. In this scenario, the minimum rate at which the UE is required to search for and measure higher priority layers shall be the same as that defined below in this clause.
The UE shall be able to evaluate whether a newly detectable inter-frequency cell meets the reselection criteria defined in TS 38.304 [30] within Kcarrier_RedCap * Tdetect,NR_Inter_RedCap  if at least carrier frequency information is provided for inter-frequency neighbour cells by the serving cells when Treselection = 0 provided that the reselection criteria is met 
	For 2 Rx RedCap by a margin of at least 
	5 dB in FR1 or 6.5 dB in FR2 for reselections based on ranking or 
	7.5 dB in FR2 for SS-RSRP reselections based on absolute priorities or 
	4 dB in FR2 for SS-RSRQ reselections based on absolute priorities 
The parameter Kcarrier_RedCap is the number of NR inter-frequency carriers indicated by the serving cell. An inter-frequency cell is considered to be detectable according to the conditions defined in TS 38.133 [6] in Annex B.1.5 for a corresponding Band. When higher priority cells are found by the higher priority search, they shall be measured at least every Tmeasure,NR_Inter_RedCap. If, after detecting a cell in a higher priority search, it is determined that reselection has not occurred then the UE is not required to continuously measure the detected cell to evaluate the ongoing possibility of reselection. However, the minimum measurement filtering requirements specified later in this clause shall still be met by the UE before it makes any determination that it may stop measuring the cell. If the UE detects on a NR carrier a cell whose physical identity is indicated as not allowed for that carrier in the measurement control system information of the serving cell, the UE is not required to perform measurements on that cell.
The UE shall measure SS-RSRP or SS-RSRQ at least every Kcarrier_RedCap * Tmeasure,NR_Inter_RedCap for identified lower or equal priority inter-frequency cells. If the UE detects on a NR carrier a cell whose physical identity is indicated as not allowed for that carrier in the measurement control system information of the serving cell, the UE is not required to perform measurements on that cell.
The UE shall filter SS-RSRP or SS-RSRQ measurements of each measured higher, lower and equal priority inter-frequency cell using at least 2 measurements. Within the set of measurements used for the filtering, at least two measurements shall be spaced by at least Tmeasure,NR_Inter/2.
The UE shall not consider a NR neighbour cell in cell reselection, if it is indicated as not allowed in the measurement control system information of the serving cell.
For an inter-frequency cell that has been already detected, but that has not been reselected to, the filtering shall be such that the UE shall be capable of evaluating that the inter-frequency cell has met reselection criterion defined TS 38.304 [30] within Kcarrier * Tevaluate,NR_Inter_RedCap when Treselection = 0 provided that the reselection criteria is met by
-	the condition when performing equal priority reselection and
-	when rangeToBestCell is not configured:
-	the cell is at least 6.5dB better ranked in FR2 for 2 Rx RedCap.
-	when rangeToBestCell is configured:
-	the cell has the highest number of beams above the threshold absThreshSS-BlocksConsolidation among all detected cells whose cell-ranking criterion R value defined in TS38.304 [30] is within rangeToBestCell of the cell-ranking criterion R value of the highest ranked cell. 
-	if there are multiple such cells, the cell has the highest rank among them 
-	the cell is at least 6.5dB better ranked in FR2 if the current serving cell is among them, or 7.5dB in FR2 for SS-RSRP reselections based on absolute priorities for 2 Rx RedCap or 4dB in FR2 for SS-RSRQ reselections based on absolute priorities for 2 Rx RedCap.
When evaluating cells for reselection, the SSB side conditions apply to both serving and inter-frequency cells.
If Treselection timer has a non-zero value and the inter-frequency cell is satisfied with the reselection criteria, the UE shall evaluate this inter-frequency cell for the Treselection time. If this cell remains satisfied with the reselection criteria within this duration, then the UE shall reselect that cell.
The UE is not expected to meet the measurement requirements for an inter-frequency carrier under DRX cycle=320 ms defined in TS 38.133 [6] in Table 17.1.1.0.2-1 for 2Rx RedCap under the following conditions:
-	TSMTC_intra = TSMTC_inter = 160 ms; where TSMTC_intra and TSMTC_inter are periodicities of the SMTC occasions configured for the intra-frequency carrier and the inter-frequency carrier respectively, and
-	SMTC occasions configured for the inter-frequency carrier occur up to 1 ms before the start or up to 1 ms after the end of the SMTC occasions configured for the intra-frequency carrier, and
-	SMTC occasions configured for the intra-frequency carrier and for the inter-frequency carrier occur up to 1 ms before the start or up to 1 ms after the end of the paging occasion defined in TS 38.304 [30].
For Rx RedCap not configured with eDRX_IDLE cycle, Tdetect,NR_Inter_RedCap, Tmeasure,NR_ Inter _RedCap and Tevaluate,NR_ Inter _RedCap are specified in Table 17.1.1.0.2.1-1. 
For 2 Rx RedCap configured with eDRX_IDLE cycle, Tdetect,NR_ Inter _RedCap, Tmeasure,NR_ Inter _RedCap and Tevaluate,NR_ Inter _RedCap are specified in Table 17.1.1.0.2-2 for FR2. The requirements apply provided that the serving cell is configured with eDRX_IDLE and is the same in all PTWs during any of Tdetect,NR_ Inter _RedCap, Tmeasure,NR_ Inter _RedCap and Tevaluate,NR_ Inter _RedCap when multiple PTWs are used.
Table 17.1.1.0.2-1: Tdetect,NR_Inter_RedCap, Tmeasure,NR_Inter_RedCap and Tevaluate,NR_Inter_RedCap
	DRX cycle length [s]
	Scaling Factor (N1)
	Tdetect,NR_Inter_RedCap [s] (number of DRX cycles)
	Tmeasure,NR_Inter_RedCap [s] (number of DRX cycles)
	Tevaluate,NR_Inter_RedCap [s] (number of DRX cycles)

	
	FR1
	FR2Note1
	
	
	

	0.32
	1
	8
	11.52 x N1 x 1.5 (36 x N1 x 1.5)
	1.28 x N1 x 1.5 (4 x N1 x 1.5)
	5.12 x N1 x 1.5 (16 x N1 x 1.5)

	0.64
	
	5
	17.92x N1 (28 x N1)
	1.28 x N1 (2 x N1)
	5.12 x N1 (8 x N1)

	1.28
	
	4
	32 x N1 (25 x N1)
	1.28 x N1 (1 x N1)
	6.4 x N1 (5 x N1)

	2.56
	
	3
	58.88 x N1 (23 x N1)
	2.56 x N1 (1 x N1)
	7.68 x N1 (3 x N1)

	Note 1:	Applies for RedCap UE of all FR2 power class.



Table 17.1.1.0.2-2: Tdetect,NR_Inter_RedCap, Tmeasure,NR_Inter_RedCap and Tevaluate,NR_Inter_RedCap for UE configured with eDRX_IDLE cycle (Frequency range FR2)
	eDRX_IDLE cycle length [s]
	DRX cycle length [s]
	PTW length [s] (number of 1.28s periods)
	Scaling Factor (N1) Note1
	Tdetect,NR_Inter_RedCap [s] (number of DRX cycles or eDRX cycles Note 3)
	Tmeasure,NR_Inter_RedCap [s] (number of DRX cycles or eDRX cycles Note 3)
	Tevaluate,NR_Inter_RedCap [s] (number of DRX cycles or eDRX cycles Note 3)

	2.56
	-
	-
	3
	58.88 x N1 (23 x N1)
	2.56 x N1 (1 x N1)
	7.68 x N1 (3 x N1)

	5.12
	-
	-
	3
	117.76 x N1 (23 x N1)
	5.12 x N1 (1 x N1)
	10.24 x N1 (2 x N1)

	10.24
	-
	-
	3
	235.52 x N1 (23 x N1)
	10.24 x N1 (1 x N1)
	20.48 x N1 (2 x N1)

	20.48 ≤  eDRX_IDLE cycle length ≤10485.76
	0.32
	≥5.12 (4)
	8
	
(23 x N1)
	0.32 x N1 (1 x N1)
	0.64 x N1 (2 x N1)

	
	0.64
	≥6.4 (5)
	5
	
	0.64 x N1 (1 x N1)
	1.28 x N1 (2 x N1)

	
	1.28
	≥10.24 (8)
	4
	
	1.28 x N1 (1 x N1)
	2.56 x N1 (2 x N1)

	
	2.56
	≥15.36 (12)
	3
	
	2.56 x N1 (1 x N1)
	5.12 x N1 (2 x N1)

	NOTE 1: Applies for RedCap UE of all power class.
NOTE 2: The number of DRX cycles in this table is given for the DRX cycles within PTWs.
NOTE 3: The eDRX_IDLE cycle lengths are as specified in Section 10.5.5.32 of TS 24.008 [34].
NOTE 4: Number of eDRX cycles when eDRX_IDLE cycle length equals 2.56s, 5.12s and 10.24s. Otherwise, number of DRX cycles.
NOTE 5: The lower bound of PTW length is derived based on .
NOTE 6: When eDRX=20.48s and DRX=0.32s, UE is allowed to perform cell evaluation within PTW in every 2 eDRX cycles.



For any requirement in this section, when the UE transitions between any two states when being configured with eDRX_IDLE, being configured with eDRX_IDLE cycle, changing eDRX_IDLE cycle length, or changing PTW configuration, the UE shall meet the transition requirement, which is the less stringent requirement of the two requirements corresponding to the first state and the second state, during the transition time interval which is the time corresponding to the transition requirement. After the transition time interval, the UE shall meet the requirement corresponding to the second state.
17.1.1.0.3	Minimum conformance requirements for intra-frequency cell re-selection for RedCap UE configured with stationary relaxed measurement criterion
This clause contains requirements for measurements on intra-frequency NR cells provided that:
-	UE is configured with stationaryMobilityEvaluation [2] criterion and UE has fulfilled that criterion, or 
-	UE is configured with both stationaryMobilityEvaluation [2] criterion and cellEdgeEvaluationWhileStationary [2] criterion and combineRelaxedMeasCondition2 [2] not configured, and UE has fulfilled only the stationaryMobilityEvaluation [2] criterion
The requirements defined in clause 17.1.1.0.3 apply for this clause except that:
-	Tdetect,NR_Intra_RedCap_Relax as specified in Table 17.1.1.0.3-1 for 2 Rx RedCap.
-	Tmeasure,NR_Intra_RedCap_Relax as specified in Table 17.1.1.0.3-1 for 2 Rx RedCap.
-	Tevaluate,NR_Intra_RedCap_Relax as specified in Table 17.1.1.0.3-1 for 2 Rx RedCap.
If the UE is configured with eDRX_IDLE cycle then the requirements in Table 17.1.1.0.3-2 are applicable for eDRX cycle up to 10.24 s in FR2. 
If the UE is configured with eDRX_IDLE cycle greater than 10.24 s in FR2, then the requirements in Table 17.1.1.0.3-3 apply provided eDRX cycle is ≤ [163.84] sec and evaluation/measurement time with relaxation on one carrier is not greater than single PTW window length.
Table 17.1.1.0.3-1: Tdetect,NR_Intra_RedCap_Relax, Tmeasure,NR_Intra_RedCap_Relax and Tevaluate,NR_Intra_RedCap_Relax for UEs fulfilling stationary criterion for 2 Rx RedCap UE
	DRX cycle length [s]
	Scaling Factor (N1)
	Tdetect,NR_Intra_RedCap_Relax [s] (number of DRX cycles)
	Tmeasure,NR_Intra_RedCap_Relax [s] (number of DRX cycles)
	Tevaluate,NR_Intra_RedCap_Relax
[s] (number of DRX cycles)

	
	FR1
	FR2Note1
	
	
	

	0.32
	1
	8
	11.52 x N1 x M2 x K3 (36 x N1 x M2 x K3)
	1.28 x N1 x M2 x K3 (4 x N1 x M2 x K3)
	5.12 x N1 x M2 x K3 (16 x N1 x M2 x K3)

	0.64
	
	5
	17.92 x N1 x K3 (28 x N1 x K3)
	1.28 x N1 x K3 (2 x N1 x K3)
	5.12 x N1 x K3 (8 x N1 x K3)

	1.28
	
	4
	32 x N1 x K3 (25 x N1 x K3)
	1.28 x N1 x K3 (1 x N1 x K3)
	6.4 x N1 x K3 (5 x N1 x K3)

	2.56
	
	3
	58.88 x N1 x K3 (23 x N1 x K3)
	2.56 x N1 x K3 (1 x N1 x K3)
	7.68 x N1 x K3 (3 x N1 x K3)

	Note 1:	Applies for RedCap UE of all supporting FR2 power classes.
Note 2:	M2 = 1.5 if SMTC periodicity of measured intra-frequency cell > 20 ms; otherwise M2=1. If different SMTC periodicities are configured for different cells, the SMTC periodicity in this note is the one used by the cell being identified. During PSS/SSS detection, the periodicity of the SMTC configured for the intra-frequency carrier is assumed, and if the actual SSB transmission periodicity is greater than the SMTC configured for the intra-frequency carrier, longer Tdetect, NR_intra is expected.
Note 3:	K3 = 6 is the measurement relaxation factor applicable for UE fulfilling the stationaryMobilityEvaluation [2] criterion.



Table 17.1.1.0.3-2: Tdetect,NR_Intra_RedCap_Relax, Tmeasure,NR_Intra_RedCap_Relax and Tevaluate,NR_Intra_RedCap_Relax for UE configured with eDRX_IDLE cycle (Frequency range FR2) for eDRX_IDLE cycle up to 10.24 s
	eDRX_IDLE cycle length [s]
	Tdetect,NR_Intra_RedCap_Relax [s] (number of eDRX IDLE cycles)
	Tmeasure,NR_Intra_RedCap_Relax [s] (number of eDRX IDLE cycles)
	Tevaluate,NR_Intra_RedCap_Relax [s] (number of eDRX IDLE cycles)

	
	
	
	

	2.56
	58.88 x N1 x K3 (23 x N1 x K3)
	2.56 x N1 x K3 (1 x N1 x K3)
	7.68 x N1 x K3 (3 x N1 x K3)

	5.12
	117.76 x N1 x K3 (23 x N1 x K3)
	5.12 x N1 x K3 (1 x N1 x K3)
	10.24 x N1 x K3 (2 x N1 x K3)

	10.24
	235.52 x N1 x K3 (23 x N1 x K3)
	10.24 x N1 x K3 (1 x N1 x K3)
	20.48 x N1 x K3 (2 x N1 x K3)

	Note 1:	K3 = 6 is the measurement relaxation factor applicable for UE fulfilling the stationaryMobilityEvaluation [2] criterion.



Table 17.1.1.0.3-3: Tdetect,NR_Intra_RedCap_Relax, Tmeasure,NR_Intra_RedCap_Relax and Tevaluate,NR_Intra_RedCap_Relax for UE configured with eDRX_IDLE cycle (Frequency range FR2)
	eDRX_IDLE cycle length [s]
	DRX cycle length [s]
	PTW length [s] (number of 1.28s periods)
	Scaling Factor (N1) Note1
	Tdetect,NR_Intra_RedCap_Relax [s] (number of DRX cycles or eDRX cycles Note 3)
	Tmeasure,NR_Intra_RedCap_Relax [s] (number of DRX cycles or eDRX cycles Note 3)
	Tevaluate,NR_Intra_RedCap_Relax [s] (number of DRX cycles or eDRX cycles Note 3)

	20.48 ≤  eDRX_IDLE cycle length ≤[163.84]
	0.32
	≥30.72 (24)
	8
	K3 x 
(23 x N1 x K3)
	0.32 x N1 x K3 (1 x N1 x K3)
	0.64 x N1 x K3 (2 x N1 x K3)

	
	0.64
	≥38.4 (30)
	5
	
	0.64 x N1 x K3 (1 x N1 x K3)
	1.28 x N1 x K3 (2 x N1 x K3)

	
	1.28
	40.96 (32)
	4
	
	1.28 x N1 x K3 (1 x N1 x K3)
	2.56 x N1 x K3 (2 x N1 x K3)

	
	2.56
	40.96 (32)
	3
	
	20.48
	40.96

	Note 1:	Applies for RedCap UE of all supporting FR2 power classes.
Note 2:	The number of DRX cycles in this table is given for the DRX cycles within PTWs.
Note 3:	The eDRX_IDLE cycle lengths are as specified in Section 10.5.5.32 of TS 24.008 [34].
Note 4:	The lower bound of PTW length is derived based on  .
Note 5:	The measurement shall not be performed across PTW’s. In this case the measurement is performed in the next available PTW.
Note 6:	The evaluation shall not be performed across PTW’s. In this case the evaluation is performed in the next available PTW.
[bookmark: OLE_LINK14]Note 7:	For DRX cycle length is 0.32s, 0.64s, and 2.56s, K3 = 6 is the measurement relaxation factor applicable for UE fulfilling the stationaryMobilityEvaluation [2] criterion. For DRX cycle length is 1.28s, K3 = 4 is the measurement relaxation factor applicable for UE fulfilling the stationaryMobilityEvaluation [2] criterion.



17.1.1.0.4	Minimum conformance requirements for inter-frequency cell re-selection for RedCap UE configured with stationary relaxed measurement criterion
This clause contains requirements for measurements on inter-frequency NR cells provided that:
-	UE is configured with stationaryMobilityEvaluation [2] criterion and UE has fulfilled that criterion, or 
-	UE is configured with both stationaryMobilityEvaluation [2] criterion and cellEdgeEvaluationWhileStationary [2] criterion and combineRelaxedMeasCondition2 [2] not configured, and UE has fulfilled only the stationaryMobilityEvaluation [2] criterion, and
The requirements defined in 17.1.1.0.4 apply for this clause except that:
-	Tdetect,NR_Inter_RedCap_Relax as specified in Table 17.1.1.0.4-1 for 2 Rx RedCap.
-	Tmeasure,NR_Inter_RedCap_Relax as specified in Table 17.1.1.0.4-1 for 2 Rx RedCap.
-	Tevaluate,NR_Inter_RedCap_Relax as specified in Table 17.1.1.0.4-1 and for 2 Rx RedCap.
-	When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ then the UE shall search for inter-frequency layers of higher priority at least every K2*Thigher_priority_search where Thigher_priority_search is described in TS 38.133 [6] in clause 4.2.2.7 and, K2 = 240.
If the UE is configured with eDRX_IDLE cycle then the requirements in Table 17.1.1.0.4-2 are applicable for eDRX cycle up to 10.24s in FR2.
If the UE is configured with eDRX_IDLE cycle greater than 10.24s FR2, then the requirements in Table 17.1.1.0.4-3 apply provided that eDRX cycle is ≤ [163.84] sec and evaluation/measurement time with relaxation on one carrier is not greater than single PTW window length.
Table 17.1.1.0.4-1: Tdetect,NR_Inter_RedCap_Relax, Tmeasure,NR_Inter_RedCap_Relax and Tevaluate,NR_Inter_RedCap_Relax for 2 Rx RedCap UE
	DRX cycle length [s]
	Scaling Factor (N1)
	Tdetect,NR_Inter_Relax [s] (number of DRX cycles)
	Tmeasure,NR_Inter_Relax [s] (number of DRX cycles)
	Tevaluate,NR_Inter_Relax [s] (number of DRX cycles)

	
	FR1
	FR2Note1
	
	
	

	0.32
	1
	8
	11.52 x N1 x 1.5 x  K4 (36 x N1 x 1.5 x  K4)
	1.28 x N1 x 1.5 x  K4 (4 x N1 x 1.5 x  K4)
	5.12 x N1 x 1.5 x  K4 (16 x N1 x 1.5 x  K4)

	0.64
	
	5
	17.92x N1 x  K4 (28 x N1 x  K4)
	1.28 x N1 x  K4 (2 x N1 x  K4)
	5.12 x N1 x  K4 (8 x N1 x  K4)

	1.28
	
	4
	32 x N1 x  K4 (25 x N1 x  K4)
	1.28 x N1 x  K4 (1 x N1 x  K4)
	6.4 x N1 x  K4 (5 x N1 x  K4)

	2.56
	
	3
	58.88 x N1 x  K4 (23 x N1 x  K4)
	2.56 x N1 x  K4 (1 x N1 x  K4)
	7.68 x N1 x  K4 (3 x N1 x  K4)

	Note 1:	Applies for RedCap UE of all supporting power class.
Note 2:	K4 = 6 is the measurement relaxation factor applicable for UE fulfilling the stationaryMobilityEvaluation [2] criterion.



Table 17.1.1.0.4-2: Tdetect,NR_Inter_RedCap_Relax, Tmeasure,NR_Inter_RedCap_Relax and Tevaluate,NR_Inter_RedCap_Relax for UE configured with eDRX_IDLE cycle (Frequency range FR2) for eDRX_IDLE cycle up to 10.24 s
	eDRX_IDLE cycle length [s]
	Tdetect,NR_Inter_RedCap_Relax [s] (number of DRX cycles)
	Tmeasure,NR_Inter_RedCap_Relax [s] (number of DRX cycles)
	Tevaluate,NR_Inter_RedCap_Relax [s] (number of DRX cycles)

	
	
	
	

	2.56
	58.88 x N1 x K3 (23 x N1 x K3)
	2.56 x N1 x K3 (1 x N1 x K3)
	7.68 x N1 x K3 (3 x N1 x K3)

	5.12
	117.76 x N1 x K3 (23 x N1 x K3)
	5.12 x N1 x K3 (1 x N1 x K3)
	10.24 x N1 x K3 (2 x N1 x K3)

	10.24
	235.52 x N1 x K3 (23 x N1 x K3)
	10.24 x N1 x K3 (1 x N1 x K3)
	20.48 x N1 x K3 (2 x N1 x K3)

	Note 1:	K3 = 6 is the measurement relaxation factor applicable for UE fulfilling the stationaryMobilityEvaluation [2] criterion.



Table 17.1.1.0.4-3: Tdetect,NR_Inter_RedCap_Relax, Tmeasure,NR_Inter_RedCap_Relax and Tevaluate,NR_Inter_RedCap_Relax for UE configured with eDRX_IDLE cycle (Frequency range FR2) for eDRX_IDLE cycle larger than 10.24 s
	eDRX_IDLE cycle length [s]
	DRX cycle length [s]
	PTW length [s] (number of 1.28s periods)
	Scaling Factor (N1) Note1
	Tdetect,NR_Inter_RedCap_Relax [s] (number of DRX cycles or eDRX cycles Note 3)
	Tmeasure,NR_Inter_RedCap_Relax [s] (number of DRX cycles or eDRX cycles Note 3)
	Tevaluate,NR_Inter_RedCap_Relax [s] (number of DRX cycles or eDRX cycles Note 3)

	20.48 ≤  eDRX_IDLE cycle length ≤[163.84]
	0.32
	≥30.72 (24)
	8
	K3 x 
(23 x N1 x K3)
	0.32 x N1 x K3 (1 x N1 x K3)
	0.64 x N1 x K3 (2 x N1 x K3)

	
	0.64
	≥38.4 (30)
	5
	
	0.64 x N1 x K3 (1 x N1 x K3)
	1.28 x N1 x K3 (2 x N1 x K3)

	
	1.28
	40.96 (32)
	4
	
	1.28 x N1 x K3 (1 x N1 x K3)
	2.56 x N1 x K3 (2 x N1 x K3)

	
	2.56
	40.96 (32)
	3
	
	20.48
	40.96

	Note 1: 	Applies for RedCap UE of all supporting FR2 power classes.
Note 2: 	The number of DRX cycles in this table is given for the DRX cycles within PTWs.
Note 3: 	The eDRX_IDLE cycle lengths are as specified in Section 10.5.5.32 of TS 24.008 [34].
Note 4: 	The lower bound of PTW length is derived based on .
Note 5:	For DRX cycle length is 0.32s, 0.64s and 2.56s, K3 = 6 is the measurement relaxation factor applicable for UE fulfilling the stationaryMobilityEvaluation [2] criterion. For DRX cycle length is 1.28s, K3 = 4 is the measurement relaxation factor applicable for UE fulfilling the stationaryMobilityEvaluation [2] criterion.



17.1.1.1	NR SA FR2 Cell reselection to FR2 intra-frequency NR case for 2 Rx
Editor’s Note: This test case is complete for the following configurations:
· Test frequency f ≤ 40.8 GHz.
· UE PC3
This test case is incomplete for Test frequency f > 40.8 GHz
This test case is incomplete for UE power class other than PC3.
17.1.1.1.1	Test purpose
The purpose of this test is to verify the requirement for the NR SA intra-frequency cell reselection in FR2 for 2 Rx RedCap UEs. The requirements are specified in TS 38.133 [6] in clause 4.2B.2.3..
17.1.1.1.2	Test applicability
This test applies to all types of NR RedCap UE release 17 and forward.
17.1.1.1.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 17.1.1.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.17.1.1.1.
17.1.1.1.4	Test description
17.1.1.1.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 17.1.1.1.4.1-1.
Table 17.1.1.1.4.1-1: Supported test configurations for NR SA FR2 Cell reselection to FR2 intra-frequency NR case for 2 Rx
	Configuration
	Description

	17.1.1.1-1
	120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode

	17.1.1.1-2
	240 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations.



Configure the test equipment and the DUT according to the parameters in Table 17.1.1.1.4.1-2.
Table 17.1.1.1.4.1-2: Initial conditions for NR SA FR2 Cell reselection to FR2 intra-frequency NR case for 2 Rx
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, table E.15-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 6.1.1.2.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.3.3.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.4.1.1
	

	Exceptions to connection diagram
	Without faders.
	



1.	The general test parameter settings are set up according to Table 17.1.1.1.4.1-3.
2.	Message contents are defined in clause 17.1.1.1.4.3.
3.	The test scenario comprises of 1 NR carrier and 2 cells. Cell 1 and cell 2 belong to different tracking areas. Furthermore, UE has not registered with network for the tracking area containing cell 2.
Table 17.1.1.1.4.1-3: General test parameters for NR SA FR2 Cell reselection to FR2 intra-frequency NR case for 2 Rx
	Parameter
	Unit
	Test configuration
	Value
	Comment

	Initial condition
	Active cell
	
	1, 2
	Cell1
	

	T2 end condition
	Active cell
	
	1, 2
	Cell2
	

	
	Neighbour cell
	
	1, 2
	Cell1
	

	Final condition
	Active cell
	
	1, 2
	Cell1
	

	
	Neighbour cell
	
	1, 2
	Cell2
	

	RF Channel Number
	
	1, 2
	1
	

	Time offset between cells
	
	1, 2
	3 s
	Synchronous cells

	Access Barring Information
	-
	1, 2
	Not Sent
	No additional delays in random access procedure.

	SMTC configuration
	
	1, 2
	SMTC.1
	

	DRX cycle length
	s
	1, 2
	1.28
	The value shall be used for all cells in the test.

	PRACH configuration index
	
	1, 2
	190
	The detailed configuration is specified in TS 38.211 clause 6.3.3.2

	rangeToBestCell
	
	1, 2
	Not configured
	

	T1
	s
	1, 2
	>7
	During T1, Cell 2 shall be powered off, and during the off time the physical cell identity shall be changed, the intention is to ensure that Cell 2 has not been detected by the UE prior to the start of period T2

	T2
	s
	1, 2
	135
	T2 needs to be defined so that cell re-selection reaction time is taken into account.

	T3
	s
	1, 2
	35
	T3 needs to be defined so that cell re-selection reaction time is taken into account.



17.1.1.1.4.2	Test procedure
Two cells are deployed in the test, which are one FR2 NR PCell (Cell 1) and an NR neighbour cell (Cell 2) on the same frequency. The test consists of 3 successive time periods, with time duration of T1, T2, and T3 respectively. Only cell 1 is already identified by the UE prior to the start of the test. Cell 1 and cell 2 belong to different tracking areas. Furthermore, UE has not registered with network for the tracking area containing cell 2.
In the following test procedure “UE responds” means “UE starts transmitting preamble on PRACH for sending the RRC SETUP REQUEST message to perform a registration procedure for mobility.
1.	Ensure the UE is in state RRC_IDLE with generic procedure parameters connectivity NR, connected without release On and Test Mode On according to TS 38.508-1 [14] clause 4.5 on Cell 1. Set Cell 2 physical cell identity = initial Cell 2 physical cell identity.
2.	Set the parameters according to T1 in Table 17.1.1.1.5-1. T1 starts. 
3.	Set Cell 2 physical cell identity = ((current Cell 2 physical cell identity + 13) mod 1008) for one iteration of the test procedure loop.
4.	When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 17.1.1.1.5-1.
5.	The SS waits for random access requests information from the UE to perform cell re-selection to a newly detectable cell, Cell 2.
6.	If the UE responds on the newly detectable cell, Cell 2 during time duration T2 within 130 seconds from the beginning of time period T2, then count a success for the event “Re-select newly detected Cell 2”. Otherwise count a failure for the event “Re-select newly detected Cell 2”.
7.	If the UE has re-selected Cell 2 within T2, after the re-selection or when T2 expires, continue with step 8.
Otherwise, if T2 expires and the UE has not yet re-selected Cell 2, the TE shall switch off and on the UE and skip to step 14.
8.	The SS shall send an RRCRelease message to ensure that the UE is in state RRC_IDLE on Cell 2.
9.	The SS shall switch the power setting from T2 to T3 as specified in Table 17.1.1.1.5-1.
10.	The SS waits for random access requests information from the UE to perform cell re-selection to an already detected cell, Cell 1.
11.	If the UE responds on the already detected cell, Cell 1 during time duration T3 within 27 seconds from the beginning of time period T3, then count a success for the event “Re-select already detected Cell 1”. Otherwise count a fail for the event “Re-select already detected Cell 1”.
12.	If the UE has re-selected Cell 1 within T3, after the re-selection or when T3 expires, continues with step 12.
Otherwise, if T3 expires and the UE has not yet re-selected Cell 1, the TE shall switch off and on the UE and skip to step 14.
13.The SS shall send an RRCRelease message to ensure that the UE is in state RRC_IDLE on Cell 1.
14.	Ensure the UE is in state RRC_IDLE with generic procedure parameters connectivity NR, connected without release On and Test Mode On according to TS 38.508-1 [14] clause 4.5 on Cell 1.
15.	Repeat step 2-14 until a test verdict has been achieved.
Each of the events “Re-select newly detected Cell 2” and “Re-select already detected Cell 1” is evaluated independently for the statistic, resulting in an event verdict: pass or fail. Each event is evaluated only until the confidence level according to Table G.2.3-1 in Annex G clause G.2 is achieved. Different events may require different times for a verdict.
If both events pass, the test passes. If one event fails, the test fails.

17.1.1.1.4.3	Message contents
Message contents are according to TS 38.508-1 [14] clause 7.3 with the following exceptions:
Table 17.1.1.1.4.3-1: Common Exception messages
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.1-2

	Default RRC messages and information elements contents exceptions
	



Table 7.1.1.1.4.3-1A: SIB1 (Cell 1 and Cell 2)
	Derivation Path: Table H.2.1-3

	Information Element
	Value/remark
	Comment
	Condition

	SIB1 ::= SEQUENCE {
	
	
	

	  cellSelectionInfo SEQUENCE {
	
	
	

	    q-RxLevMin
	-69
	Actual value is -60*2 = -138dBm
	7.1.1.1-1

	
	-68
	Actual value is -68*2+1 = -135dBm
	7.1.1.1-2

	  }
	
	
	

	}
	
	
	



Table 7.1.1.1.4.3-1B: SIB2 (Cell 1 and Cell 2)
	Derivation Path: Table H.2.1-1 with condition SMTC.1 and Synchronous cells

	Information Element
	Value/remark
	Comment
	Condition

	SIB2 ::= SEQUENCE {
	
	
	

	  intraFreqCellReselectionInfo SEQUENCE {
	
	
	

	    q-RxLevMin
	-60
	Actual value is -60*2 = -120dBm
	7.1.1.1-1

	
	-58
	Actual value is -58*2 = -116dBm
	7.1.1.1-2

	    s-IntraSearchP
	25
	Actual value is 25*2 = 50dB
	

	  }
	
	
	

	}
	
	
	



Table 7.1.1.1.4.3-2: RACH-ConfigGeneric: NR cell re-selection 
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-130

	Information Element
	Value/remark
	Comment
	Condition

	RACH-ConfigGeneric ::= SEQUENCE {
	
	
	

	  prach-ConfigurationIndex
	190
	
	

	}
	
	
	



17.1.1.1.5	Test requirement
Table 17.1.1.1.5-1 defines the primary level settings including test tolerances for NR – E-UTRA cell re-selection test case in AWGN for 2 Rx UE.
Table 17.1.1.1.5-1: Cell specific test parameters for NR SA FR2 Cell reselection to FR2 intra-frequency NR case for 2 Rx
	Parameter
	Unit
	Test configuration
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T3
	T1
	T2
	T3

	TDD configuration
	
	1, 2
	TDDConf.3.1
	TDDConf.3.1

	PDSCH RMC configuration
	
	1
	SR.3.1 TDD
	SR.3.1 TDD

	
	
	2
	SR.3.1 TDD
	SR.3.1 TDD

	RMSI CORESET RMC configuration 
	
	1
	CR.3.1 TDD
	CR.3.1 TDD

	
	
	2
	CR.3.1 TDD
	CR.3.1 TDD

	Dedicated CORESET RMC configuration 
	
	1
	CCR.3.1 TDD
	CCR.3.1 TDD

	
	
	2
	CCR.3.1 TDD
	CCR.3.1 TDD

	SSB configuration
	
	1
	SSB.3 FR2
	SSB.7 FR2

	
	
	2
	SSB.4 FR2
	SSB.8 FR2

	OCNG Pattern
	
	1, 2
	OP.4
	OP.4

	BWchannel
	MHz
	1, 2
	100: NRB,c = 66
	100: NRB,c = 66

	Data RBs allocated
	
	1, 2
	66
	66

	Initial DL BWP configuration
	
	1, 2
	DLBWP.0.1
	DLBWP.0.1

	Initial UL BWP configuration
	
	1, 2
	ULBWP.0.1
	ULBWP.0.1

	RLM-RS
	
	1, 2
	SSB
	SSB

	Qrxlevmin
	dBm/SCS
	1
	-120Note 6
	-120 Note 6

	
	
	2
	-117 Note 6
	-117 Note 6

	Pcompensation
	dB
	1, 2
	0
	0

	Qhysts
	dB
	1, 2
	0
	0

	Qoffsets, n
	dB
	1, 2
	0
	0

	Cell_selection_and_
reselection_quality_measurement
	
	1, 2
	SS-RSRP
	SS-RSRP

	AoA setup
	
	1, 2
	Setup 1 defined in A.9.1
	Setup 1 defined in A.9.1

	 Note 5
	dB
	1
	7.56
	-3.34
	1.61
	-infinity
	1.61
	-3.34

	
	
	2
	
	
	
	
	
	

	Beam assumptionNote 4
	
	1,2
	Rough

	
 Note2
	dBm/SCS
	1
	-93

	
	
	2
	-90

	
 Note2
	dBm/15 kHz
	1
	-102

	
	
	2
	

	

	dB
	1
	8
	-2.9
	2.05
	-infinity
	2.05
	-2.9

	
	
	2
	
	
	
	
	
	

	SSB_RP Note3
	dBm/SCS
	1
	-85
	-95.9
	-90.9
	-infinity 
	-90.9
	-95.9

	
	
	2
	-82
	-92.9
	-87.9
	-infinity 
	-87.9
	-92.9

	Io on SSB symbols 
	dBm/95.04 MHz
	1
	-60.53
	-67.37
	-65.01
	-69.17
	-65.01
	-67.37

	of each cell
	
	2
	-57.52
	-64.39
	-62.33
	-66.16
	-62.33
	-64.39

	Treselection
	s
	1, 2
	0
	0
	0
	0
	0
	0

	SintrasearchP
	dB
	1, 2
	50
	50

	Propagation Condition 
	
	1, 2
	AWGN

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	SSB_RP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	Information about types of UE beam is given in B.2.1.3, and does not limit UE implementation or test system implementation.
Note 5:	Calculation of Es/IotBB includes the effect of UE internal noise up to the value assumed for the associated Refsens requirement in clause 7.3.2 of TS 38.101-2 [19], and an allowance of 1dB for UE multi-band relaxation factor ΔMBP from TS 38.101-2 [19] Table 6.2.1.3-4.
Note 6:	Including the test tolerance given in Annex F.



The cell reselection delay to a newly detectable cell is defined as the time from the beginning of time period T2, to the moment when the UE camps on Cell 2 and starts to send preambles on the PRACH for sending the RRCSetupRequest message to perform a registration procedure for mobility and periodic registration update on Cell 2.
The cell re-selection delay to a newly detectable cell shall be less than 130 s.
The cell reselection delay to an already detected cell is defined as the time from the beginning of time period T3, to the moment when the UE camps on cell 1 and starts to send preambles on the PRACH for sending the RRCSetupRequest message to perform a registration procedure for mobility and periodic registration update on cell 1.
The cell re-selection delay to an already detected cell shall be less than 27 s.
NOTE:	The cell re-selection delay to a newly detectable cell can be expressed as: Tdetect, NR_Intra + TSI-NR, and to an already detected cell can be expressed as: Tevaluate, NR_ intra + TSI-NR,
The rate of correct events observed during repeated tests shall be at least 90% with the confidence level of 95%.
17.1.1.2	NR SA FR2-FR2 Cell reselection to FR2 inter-frequency NR for 2 Rx
Editor’s Note: This test case is complete for the following configurations:
· Test frequency f ≤ 40.8 GHz.
· UE PC3
This test case is incomplete for Test frequency f > 40.8 GHz
This test case is incomplete for UE power class other than PC3.
17.1.1.2.1	Test purpose
The purpose of this test is to verify the requirement for the NR SA intra-frequency cell reselection in FR2 for 2 Rx RedCap UEs. The requirements are specified in TS 38.133 [6] in clause 4.2B.2.4.
17.1.1.2.2	Test applicability
This test applies to all types of NR RedCap UE release 17 and forward.
17.1.1.2.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 17.1.1.0.2.
The normative reference for this requirement is TS 38.133 [6] clause A.17.1.1.2.
17.1.1.2.4	Test description
17.1.1.2.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 17.1.1.2.4.1-1.
Table 17.1.1.2.4.1-1: Supported test configurations for NR SA FR2-FR2 Cell reselection to FR2 inter-frequency NR for 2 Rx
	Configuration
	Description for serving cell
	Description for target cell

	17.1.1.2-1
	120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode
	120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode

	17.1.1.2-2
	240 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode
	240 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations.



Configure the test equipment and the DUT according to the parameters in Table 17.1.1.2.4.1-2.
Table 17.1.1.2.4.1-2: Initial conditions for NR SA FR2-FR2 Cell reselection to FR2 inter-frequency NR for 2 Rx
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, table E.15-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 6.1.1.2.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.3.3.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.4.1.1
	

	Exceptions to connection diagram
	Without faders.
	



1.	The general test parameter settings are set up according to Table 17.1.1.2.4.1-3.
2.	Message contents are defined in clause 17.1.1.2.4.3.
3.	The test scenario comprises of 2 cells on 2 different NR carriers. Both cell 1 and cell 2 are already identified by the UE prior to the start of the test. Cell 1 and cell 2 belong to different tracking areas and cell 2 is of higher priority than cell 1. Furthermore, UE has not registered with network for the tracking area containing cell 2.
Table 17.1.1.2.4.1-3: General test parameters for NR SA FR2-FR2 Cell reselection to FR2 inter-frequency NR for 2 Rx
	Parameter
	Unit
	Test configuration
	Value
	Comment

	Initial condition
	Active cell
	
	1, 2
	Cell2
	The UE camps on cell 2 in the initial phase and during T1 period the UE reselects to cell 1

	
	Neighbour cell
	
	1, 2
	Cell1
	

	T1 end condition
	Active cell
	
	1, 2
	Cell1
	The UE shall perform reselection to cell 1 during T1

	
	Neighbour cells
	
	1, 2
	Cell2
	

	T3 end condition
	Active cell
	
	1, 2
	Cell2
	The UE shall perform reselection to cell 2 with higher priority during T3

	
	Neighbour cell
	
	1, 2
	Cell1
	

	RF Channel Number
	
	1, 2
	1, 2
	

	Time offset between cells
	
	1, 2
	3 s
	Synchronous cells

	Access Barring Information
	-
	1, 2
	Not Sent
	No additional delays in random access procedure.

	SSB configuration
	
	1
	SSB.1 FR2
	

	
	
	2
	SSB.2 FR2
	

	SMTC configuration
	
	1, 2
	SMTC.1
	

	DRX cycle length
	s
	1, 2
	1.28
	The value shall be used for all cells in the test.

	PRACH configuration index
	
	1, 2
	190
	The detailed configuration is specified in TS 38.211 clause 6.3.3.2

	rangeToBestCell
	
	1, 2
	Not configured
	

	T1
	s
	1, 2
	35
	T1 needs to be defined so that cell re-selection reaction time is taken into account.

	T2
	s
	1, 2
	>7
	During T2, cell 2 shall be powered off, and during the off time the physical cell identity shall be changed. The intention is to ensure that cell 2 has not been detected by the UE prior to the start of period T3.

	T3
	s
	1, 2
	95
	T3 needs to be defined so that cell re-selection reaction time is taken into account.



17.1.1.2.4.2	Test procedure
Two cells on two RF channels are deployed in the test, which are one FR2 NR PCell (Cell 1) on RF channel 1 and an NR neighbour cell (Cell 2) on RF channel 2. The test consists of 3 successive time periods, with time duration of T1, T2, and T3 respectively. Only cell 1 is already identified by the UE prior to the start of the test. Cell 1 and cell 2 belong to different tracking areas. Furthermore, UE has not registered with network for the tracking area containing cell 2.
In the following test procedure “UE responds” means “UE starts transmitting preamble on PRACH for sending the RRC SETUP REQUEST message to perform a registration procedure for mobility.
1.	Ensure the UE is in state RRC_IDLE with generic procedure parameters connectivity NR, connected without release On and Test Mode On according to TS 38.508-1 [14] clause 4.5 on Cell 1. Set Cell 2 physical cell identity = initial Cell 2 physical cell identity.
2.	Set the parameters according to T1 in Table 17.1.1.2.5-1. T1 starts.
3.	The SS waits for random access requests information from the UE to perform cell re-selection on the lower priority cell, Cell 1.
4.	If the UE responds on lower priority cell, Cell 1 during time duration T1 within 27 seconds from the beginning of time period T1, then count a success for the event “Re-select lower priority Cell 1”. Otherwise count a fail for the event “Re-select lower priority Cell 1”.
5.	If the UE has re-selected Cell 1 within T1, after the re-selection or when T1 expires, continue with step 6a.
Otherwise, if T1 expires and the UE has not yet re-selected Cell 1, the TE shall switch off and on the UE and skip to step 13.
6.	The SS shall send an RRCRelease message to ensure that the UE is in state RRC_IDLE on Cell 1.
7.	The SS shall switch the power setting from T1 to T2 as specified in Table 17.1.1.2.5-1. During time duration T2, Cell 2 shall be powered OFF and the physical cell identity = ((current Cell 2 physical cell identity + 1) mod 1008) shall be changed to ensure Cell 2 is not detected by the UE.
8.	When T2 expires, the SS shall switch the power setting from T2 to T3 as specified in Table 17.1.1.2.5-1.
9.	The SS waits for random access requests information from the UE to perform cell re-selection on the higher priority cell, Cell 2.
10.	If the UE responds on higher priority cell, Cell 2 during time duration T3 within 87 seconds from the beginning of time period T3, then count a success for the event “Re-select higher priority Cell 2”. Otherwise count a fail for the event “Re-select higher priority Cell 2”.
11.	If the UE has re-selected Cell 2 within T3, after the re-selection or when T3 expires, continues with step 12.
Otherwise, if T3 expires and the UE has not yet re-selected Cell 2, the TE shall switch off and on the UE and continue with step 13.
12.The SS shall send an RRCRelease message to ensure that the UE is in state RRC_IDLE on Cell 2.
13.	Ensure the UE is in state RRC_IDLE with generic procedure parameters connectivity NR, connected without release On and Test Mode On according to TS 38.508-1 [14] clause 4.5 on Cell 2.
14.	Repeat step 2-13 until a test verdict has been achieved.
Each of the events “Re-select lower priority Cell 1” and “Re-select higher priority Cell 2” is evaluated independently for the statistic, resulting in an event verdict: pass or fail. Each event is evaluated only until the confidence level according to Table G.2.3-1 in Annex G clause G.2 is achieved. Different events may require different times for a verdict.
If both events pass, the test passes. If one event fails, the test fails.

17.1.1.2.4.3	Message contents
Message contents are according to TS 38.508-1 [14] clause 7.3 with the following exceptions:
Table 17.1.1.2.4.3-1: Common Exception messages
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.2-1 for NR Cell 1


	Default RRC messages and information elements contents exceptions
	



Table 17.1.1.2.4.3-2: RACH-ConfigGeneric: NR cell re-selection
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-130

	Information Element
	Value/remark
	Comment
	Condition

	RACH-ConfigGeneric ::= SEQUENCE {
	
	
	

	  prach-ConfigurationIndex
	190
	
	

	}
	
	
	



Table 17.1.1.2.4.3-3: SIB1 (Cell 1 and Cell 2)
	Derivation Path: Table H.2.2-3

	Information Element
	Value/remark
	Comment
	Condition

	SIB1 ::= SEQUENCE {
	
	
	

	  cellSelectionInfo SEQUENCE {
	
	
	

	    q-RxLevMin
	-70
	Actual value is -62*2 = -140dBm
	17.1.1.2-1

	
	-68
	Actual value is -62*2 = -136dBm
	17.1.1.2-2

	  }
	
	
	

	}
	
	
	



Table 17.1.1.2.4.3-4: SIB2(Cell2)
	Derivation Path: Table H.2.2-1 with condition NR Cell 2

	Information Element
	Value/remark
	Comment
	Condition

	SIB2 ::= SEQUENCE {
	
	
	

	  cellReselectionServingFreqInfo SEQUENCE {
	
	
	

	    s-NonIntraSearchP
	25
	Actual value is 25*2 = 50dBm
	

	    threshServingLowP
	22
	Actual value is 22*2 = 44dBm
	

	  }
	
	
	

	}
	
	
	



Table 17.1.1.2.4.3-5: SIB4 (Cell 1)
	Derivation Path: Table H.2.2-2 with condition NR Cell 1, SMTC.1 and Synchronous cells

	Information Element
	Value/remark
	Comment
	Condition

	SIB4 ::= SEQUENCE {
	
	
	

	  interFreqCarrierFreqList SEQUENCE (SIZE (1..maxFreq)) OF InterFreqCarrierFreqInfo {
	1 Entry
	
	

	    InterFreqCarrierFreqInfo[1] SEQUENCE {
	
	Entry 1
	

	      q-RxLevMin
	-70
	Actual value = -70*2 = -140dBm
	17.1.1.2-1

	
	-68
	Actual value = -68*2 = -136dBm
	17.1.1.2-2

	      threshX-HighP
	24
	Actual value is 24*2 = 48dBm
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 17.1.1.2.4.3-6: SIB4 (Cell 2)
	Derivation Path: Table H.2.2-2 with condition NR Cell 2, SMTC.1 and Synchronous cells

	Information Element
	Value/remark
	Comment
	Condition

	SIB4 ::= SEQUENCE {
	
	
	

	  interFreqCarrierFreqList SEQUENCE (SIZE (1..maxFreq)) OF InterFreqCarrierFreqInfo {
	1 Entry
	
	

	    InterFreqCarrierFreqInfo[1] SEQUENCE {
	
	Entry 1
	

	      q-RxLevMin
	-70
	Actual value = -70*2 = -140dBm
	17.1.1.2-1

	
	-68
	Actual value = -68*2 = -136dBm
	17.1.1.2-2

	      threshX-LowP
	25
	Actual value =25*2 = 50 dBm
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



17.1.1.2.5	Test requirement
Table 17.1.1.2.5-1 defines the primary level settings including test tolerances for NR – E-UTRA cell re-selection test case in AWGN for 2 Rx UE.
Table 17.1.1.2.5-1: Cell specific test parameters for NR SA FR2-FR2 Cell reselection to FR2 inter-frequency NR for 2 Rx
	Parameter
	Unit
	Test configuration
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T3
	T1
	T2
	T3

	TDD configuration
	
	1, 2
	TDDConf.3.1
	TDDConf.3.1

	PDSCH RMC configuration
	
	1, 2
	SR.3.1 TDD
	SR.3.1 TDD

	RMSI CORESET parameters
	
	1, 2
	CR.3.1 TDD
	CR.3.1 TDD

	RMSI CORESET RMC configuration 
	
	1, 2
	CCR.3.1 TDD
	CCR.3.1 TDD

	OCNG Pattern
	
	1, 2
	OP.1 defined in A.3.2.1
	OP.1 defined in A.3.2.1

	Initial DL BWP configuration
	
	1, 2
	DLBWP.0.1
	DLBWP.0.1

	Initial UL BWP configuration
	
	1, 2
	ULBWP.0.1
	ULBWP.0.1

	RLM-RS
	
	1, 2
	SSB
	SSB

	Qrxlevmin
	dBm/SCS
	1
	-140
	-124 Note 6

	
	
	2
	-137
	-121 Note 6

	Pcompensation
	dB
	1, 2
	0
	0

	Qhysts
	dB
	1, 2
	0
	0

	Qoffsets, n
	dB
	1, 2
	0
	0

	Cell_selection_and_
reselection_quality_measurement
	
	1, 2
	SS-RSRP
	SS-RSRP

	AoA setup
	
	1, 2
	Setup 1 defined in A.9.1
	Setup 1 defined in A.9.1

	Beam assumptionNote 4
	
	1,2
	Rough
	Rough

	 Note 5
	dB
	1
	10.06
	10.06
	7.56
	-3.34
	-infinity
	8.06

	
	
	2
	
	
	
	
	
	

	
 Note2
	dBm/SCS
	1
	-93
	-93

	
	
	2
	-90
	-90

	
 Note2
	dBm/15 kHz
	1
	-102
	-102

	
	
	2
	
	

	

	dB
	1
	10.5
	10.5
	8
	2.9
	-infinity
	8.5

	
	
	2
	
	
	
	
	
	

	SSB_RP Note3
	dBm/SCS
	1
	-82.5
	-82.5
	-85
	95.9
	-infinity
	84.5

	
	
	2
	-79.5
	-79.5
	-82
	-92.9
	-infinity
	-91.5

	Io
	dBm/95.04 MHz
	1, 2
	-53.11
	-53.11
	-55.34
	-62.18
	-63.98
	-54.91

	Treselection
	s
	1, 2
	0
	0
	0
	0
	0
	0

	SnonintrasearchP
	dB
	1, 2
	50
	62 Note 6

	Threshx, highP
	dB
	1, 2
	32 Note 6
	48

	Threshserving, lowP
	dB
	1, 2
	44
	62 Note 6

	Threshx, lowP  
	dB
	1, 2
	50
	18 Note 6

	Propagation Condition 
	
	1, 2
	AWGN
	AWGN

	Note 1:	OCNG shall be used such that both cells are fully allocated, and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	SSB_RP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	Information about types of UE beam is given in B.2.1.3, and does not limit UE implementation or test system implementation.
Note 5:	Calculation of Es/IotBB includes the effect of UE internal noise up to the value assumed for the associated Refsens requirement in clause 7.3.2 of TS 38.101-2 [19], and an allowance of 1dB for UE multi-band relaxation factor ΔMBP from TS 38.101-2 [19] Table 6.2.1.3-4.
Note 6:	Including the test tolerance given in Annex F.



The cell reselection delay to a higher priority cell is defined as the time from the beginning of time period T3, to the moment when the UE camps on cell 2 and starts to send preambles on the PRACH for sending the RRCSetupRequest message to perform a registration procedure for mobility and periodic registration update on cell 2.
The cell re-selection delay to a higher priority cell shall be less than 87 s.
The cell reselection delay to a lower priority cell is defined as the time from the beginning of time period T1, to the moment when the UE camps on cell 1 and starts to send preambles on the PRACH for sending the RRCSetupRequest message to perform a registration procedure for mobility and periodic registration update on cell 1.
The cell re-selection delay to a lower priority cell shall be less than 27 s.
The rate of correct cell reselections observed during repeated tests shall be at least 90%.
NOTE:	The cell re-selection delay to a higher priority cell can be expressed as: Thigher_priority_search + Tevaluate, NR_ inter + TSI-NR, and to a lower priority cell can be expressed as: Tevaluate, NR_ inter + TSI-NR,
The rate of correct events observed during repeated tests shall be at least 90% with the confidence level of 95%.
17.1.1.3	NR SA FR2 Cell reselection to FR2 intra-frequency NR for UE fulfilling stationary relaxed measurement criterion for 2 Rx UE
[bookmark: _Hlk148103092]Editor’s Note: This test case is complete for the following configurations:
· Test frequency f ≤ 40.8 GHz.
· UE PC3
This test case is incomplete for Test frequency f > 40.8 GHz
This test case is incomplete for UE power class other than PC3.
17.1.1.3.1	Test purpose
The purpose of this test is to verify the requirement for the NR SA intra-frequency cell reselection in FR2 for 2 Rx RedCap UEs. The requirements are specified in TS 38.133 [6] in clause 4.2B.2.9.2..
17.1.1.3.2	Test applicability
This test applies to all types of NR RedCap UE release 17 and forward supporting Rel-17 relaxed RRM measurements of neighbour cells in RRC_IDLE/RRC_INACTIVE.
17.1.1.3.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 17.1.1.0.3.
The normative reference for this requirement is TS 38.133 [6] clause A.17.1.1.3.
17.1.1.3.4	Test description
17.1.1.3.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 17.1.1.3.4.1-1.
Table 17.1.1.3.4.1-1: Supported test configurations for NR SA FR2 Cell reselection to FR2 intra-frequency NR for UE fulfilling stationary relaxed measurement criterion for 2 Rx UE
	Configuration
	Description

	17.1.1.3-1
	120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode

	17.1.1.3-2
	240 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations.



Configure the test equipment and the DUT according to the parameters in Table 17.1.1.3.4.1-2.
Table 17.1.1.3.4.1-2: Initial conditions for NR SA FR2 Cell reselection to FR2 intra-frequency NR for UE fulfilling stationary relaxed measurement criterion for 2 Rx UE
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, table E.4-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 6.1.1.2.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.3.3.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.4.1.1
	

	Exceptions to connection diagram
	Without faders.
	



1.	The general test parameter settings are set up according to Table 17.1.1.3.4.1-3.
2.	Message contents are defined in clause 17.1.1.3.4.3.
3.	The test scenario comprises of 1 NR carrier and 2 cells. Both cell 1 and cell 2 are already identified by the UE prior to the start of the test. Cell 1 and cell 2 belong to different tracking areas. During T1 and T2, only criteria stationaryMobilityEvaluation is configured and fulfilled. UE has not registered with network for the tracking area containing cell2.
Table 17.1.1.3.4.1-3: General test parameters for NR SA FR2 Cell reselection to FR2 intra-frequency NR for UE fulfilling stationary relaxed measurement criterion for 2 Rx UE
	Parameter
	Unit
	Test configuration
	Value
	Comment

	Initial condition
	Active cell
	
	1, 2
	Cell1
	The UE camps on cell 1 in the initial phase

	
	Neighbour cells
	
	1, 2
	Cell2
	

	T1 end condition
	Active cell
	
	1, 2
	Cell2
	The UE reselects to cell 2 during T1 period

	
	Neighbour cells
	
	1, 2
	Cell1
	

	Final condition
	Active cell
	
	1, 2
	Cell1
	The UE reselects to cell 1 during T2 period

	
	Neighbour cells
	
	1,2
	Cell2
	

	RF Channel Number
	
	1, 2
	1
	

	Time offset between cells
	
	1, 2
	3 s
	Synchronous cells

	Access Barring Information
	-
	1, 2
	Not Sent
	No additional delays in random access procedure.

	SMTC configuration
	
	1, 2
	SMTC.1
	

	DRX cycle length
	s
	1, 2
	0.64
	The value shall be used for all cells in the test.

	PRACH configuration index
	
	1, 2
	190
	The detailed configuration is specified in TS 38.211 clause 6.3.3.2

	rangeToBestCell
	
	1, 2
	Not configured
	

	T1
	s
	1, 2
	100
	

	T2
	s
	1, 2
	100
	



17.1.1.3.4.2	Test procedure
Two cells are deployed in the test, which are one FR2 NR PCell (Cell 1) and an NR neighbour cell (Cell 2) on the same frequency. The test consists of 2 successive time periods, with time duration of T1, T2 respectively. Both cell 1 and cell2 are already identified by the UE prior to the start of the test. Cell 1 and cell 2 belong to different tracking areas.
The UE is configured only low mobility criterion defined in clause 5.2.4.9.1 in TS 38.304 [30]. So, Cell 1 configures the UE as follows:
-	stationaryMobilityEvaluation-r17 [2] is configured according to the parameters listed in Table 17.1.1.3.5-1;
-	cellEdgeEvaluationWhileStationary-r17 [2] is not configured;
-	combineRelaxedMeasCondition2-r17 [2] is not configured
In the following test procedure “UE responds” means “UE starts transmitting preamble on PRACH for sending the RRC SETUP REQUEST message to perform a Registration procedure for mobility.
1.	Ensure the UE is in state RRC_IDLE with generic procedure parameters Connectivity NR, Connected without release On and Test Mode On according to TS 38.508-1 [14] clause 4.5.
2.	Set the parameters according to T1 in Table 17.1.1.3.5-1. T1 starts.
3.	The SS waits for random access requests information from the UE to perform cell re-selection to Cell 2.
4.	If the UE responds on Cell 2 during time duration T1 within 155 seconds from the beginning of time period T1, then count a success for cell reselection. Otherwise count a fail for cell reselection.
5.	If the UE has re-selected Cell 2 within T1, after the re-selection or when T1 expires, continue with step 6. Otherwise, if T1 expires and the UE has not yet re-selected Cell 2, the TE shall switch off and on the UE and skip to step 11.
6	The SS shall send an RRCConnectionRelease to ensure that the UE is in state RRC_IDLE.
6.	The SS shall switch the power setting from T1 to T2 as specified in Table 17.1.1.3.5-1. T2 starts.
8.	The SS waits for random access requests information from the UE to perform cell re-selection to an already detected cell, Cell 1.
9.	If the UE responds to Cell 1 during time duration T2 within 155 seconds from the beginning of time period T2, then count a success for cell reselection. Otherwise count a fail for cell reselection.
10. If T2 expires and the UE has not yet re-selected Cell 1, the TE shall switch off and on the UE and continue with step 11.
11.	Ensure the UE is in state RRC_IDLE with generic procedure parameters Connectivity NR, Connected without release On and Test Mode On according to TS 38.508-1 [14] clause 4.5.
12.	Repeat step 2-11 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
17.1.1.3.4.3	Message contents
Message contents are according to TS 38.508-1 [14] clause 7.3 with the following exceptions:
Table 17.1.1.3.4.3-1: Common Exception messages
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.1-2

	Default RRC messages and information elements contents exceptions
	



Table 17.1.1.3.4.3-2: RACH-ConfigGeneric: NR cell re-selection 
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-130

	Information Element
	Value/remark
	Comment
	Condition

	RACH-ConfigGeneric ::= SEQUENCE {
	
	
	

	  prach-ConfigurationIndex
	190
	
	

	}
	
	
	



Table 17.1.1.3.4.3-2A: SIB1 (Cell 1 and Cell 2)
	Derivation Path: Table H.2.1-3

	Information Element
	Value/remark
	Comment
	Condition

	SIB1 ::= SEQUENCE {
	
	
	

	  cellSelectionInfo SEQUENCE {
	
	
	

	    q-RxLevMin
	-70
	Actual value is -70*2 = -140dBm
	17.1.1.3-1

	
	-68
	Actual value is -68*2 = -136dBm
	17.1.1.3-2

	  }
	
	
	

	}
	
	
	



Table 7.1.1.3.4.3-3: SIB2
	Derivation Path: Table H.2.1-1 with condition SMTC.1 and Synchronous cells

	Information Element
	Value/remark
	Comment
	Condition

	SIB2 ::= SEQUENCE {
	
	
	

	  intraFreqCellReselectionInfo SEQUENCE {
	
	
	

	    q-RxLevMin
	-70
	Actual value is -70*2 = -140dBm
	17.1.1.3-1

	
	-68
	Actual value is -68*2 = -136dBm
	17.1.1.3-2

	    s-IntraSearchP
	25
	Actual value is 25*2 = 50dB
	

	  }
	
	
	

	  relaxedMeasurement-r17 SEQUENCE {
	
	
	

	    stationaryMobilityEvaluation-r17 SEQUENCE {
	
	
	

	      s-SearchDeltaP-Stationary-r17
	dB6
	
	

	      t-SearchDeltaP-Stationary-r17
	s5
	
	

	    }
	
	
	

	    cellEdgeEvaluationWhileStationary-r17
	Not present
	
	

	    combineRelaxedMeasCondition2-r17
	Not present
	
	

	  }
	
	
	

	}
	
	
	



17.1.1.3.5	Test requirement
Table 17.1.1.3.5-1 defines the primary level settings including test tolerances for NR – E-UTRA cell re-selection test case in AWGN for UE fulfilling stationary relaxed measurement criterion for 2 Rx UE.
Table 17.1.1.3.5-1: Cell specific test parameters for NR SA FR2 Cell reselection to FR2 intra-frequency NR for UE fulfilling stationary relaxed measurement criterion for 2 Rx UE
	Parameter
	Unit
	Test configuration
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T1
	T2

	TDD configuration
	
	1, 2
	TDDConf.3.1
	TDDConf.3.1

	PDSCH RMC 
	
	1
	SR.3.1 TDD
	SR.3.1 TDD

	configuration
	
	2
	SR.3.1 TDD
	SR.3.1 TDD

	RMSI CORESET 
	
	1
	CR.3.1 TDD
	CR.3.1 TDD

	RMC configuration
	
	2
	CR.3.1 TDD
	CR.3.1 TDD

	Dedicated CORESET 
	
	1
	CCR.3.1 TDD
	CCR.3.1 TDD

	RMC configuration
	
	2
	CCR.3.1 TDD
	CCR.3.1 TDD

	SSB configuration
	
	1
	SSB.3 FR2
	SSB.7 FR2

	
	
	2
	SSB.4 FR2
	SSB.8 FR2

	OCNG Pattern
	
	1, 2
	OP.4
	OP.4

	Initial DL BWP configuration
	
	1, 2
	100: NRB,c = 66
	100: NRB,c = 66

	Initial UL BWP configuration
	
	1, 2
	66
	66

	RLM-RS
	
	1, 2
	SSB
	SSB

	Qrxlevmin
	dBm/SCS
	1
	-120 Note 6
	-120 Note 6

	
	
	2
	-117 Note 6
	-117 Note 6

	SSearchDeltaP-Stationary
	dB
	1, 2
	6
	6

	TSearchDeltaP-Stationary
	s
	1,2
	5
	5

	Pcompensation
	dB
	1, 2
	0
	0

	Qhysts
	dB
	1, 2
	0
	0

	Qoffsets, n
	dB
	1, 2
	0
	0

	Cell_selection_and_
reselection_quality_measurement
	
	1, 2
	SS-RSRP
	SS-RSRP

	AoA setup
	
	1, 2
	Setup 1 defined in A.9.1
	Setup 1 defined in A.9.1

	Beam assumptionNote 4
	
	1,2
	Rough
	Rough

	 Note 5
	dB
	1
	-3.34
	1.61
	1.61
	-3.64

	
	
	2
	
	
	
	

	
 Note2
	dBm/SCS
	1
	-93

	
	
	2
	-90

	
 Note2
	dBm/15 kHz
	1
	-102

	
	
	2
	

	

	dB
	1
	-2.9
	2.05
	2.05 Note 6
	-2.9

	
	
	2
	
	
	
	

	SSB_RP Note3
	dBm/SCS
	1
	-95.9
	-90.9
	-90.9
	-95.9

	
	
	2
	-92.9
	-87.9
	-87.9
	-92.9

	Io on SSB symbols of each cell
	dBm/95.04 MHz
	1
	-67.37
	-65.01
	-65.01
	-67.37

	
	
	2
	-64.36
	-62.00
	-62.00
	-64.36

	Treselection
	s
	1, 2
	0
	0
	0
	0

	SintrasearchP
	dB
	1, 2
	50
	50

	Propagation Condition 
	
	1, 2
	AWGN

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	SSB_RP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	Information about types of UE beam is given in B.2.1.3, and does not limit UE implementation or test system implementation.
Note 5:	Calculation of Es/IotBB includes the effect of UE internal noise up to the value assumed for the associated Refsens requirement in clause 7.3.2 of TS 38.101-2 [19], and an allowance of 1dB for UE multi-band relaxation factor ΔMBP from TS 38.101-2 [19] Table 6.2.1.3-4.
Note 6:	Including the test tolerance given in Annex F.



The cell reselection delay to an already detected cell for UE fulfilling stationary relaxed criterion is defined as the time from the beginning of time period T1, to the moment when the UE camps on Cell 2, and starts to send preambles on the PRACH for sending the RRCSetupRequest message to perform a Tracking Area Update procedure on Cell 2.
The cell re-selection delay to an already detected cell shall be less than 155 s.
The rate of correct cell reselections observed during repeated tests shall be at least 90%.
NOTE:	The cell re-selection delay to an already detectable cell can be expressed as: Tevaluate,NR_Intra_RedCap_Relax + TSI-NR,
Where:
	Tevaluate,NR_Intra_RedCap_Relax	See Table 4.2B.2.9.2-2 in clause 4.2B.2.9.2,
	TSI-NR	Maximum repetition period of relevant system info blocks that needs to be received by the UE to camp on a cell; 1280 ms is assumed in this test case.
This gives a total of 154.88 s, allow 155 s for the cell re-selection delay to an already detected cell for UE fulfilling stationary criterion in the test case.
The rate of correct events observed during repeated tests shall be at least 90% with the confidence level of 95%.
17.1.1.4	NR SA FR2-FR2 Cell reselection to FR2 inter-frequency NR for UE fulfilling stationary mobility relaxed measurement criterion for 2 Rx UE
Editor’s Note: This test case is complete for the following configurations:
· Test frequency f ≤ 40.8 GHz.
· UE PC3
This test case is incomplete for Test frequency f > 40.8 GHz
This test case is incomplete for UE power class other than PC3.
17.1.1.4.1	Test purpose
The purpose of this test is to verify the requirement for the NR SA intra-frequency cell reselection in FR2 for 2 Rx RedCap UEs. The requirements are specified in TS 38.133 [6] in clause 4.2B.2.10.2.
17.1.1.4.2	Test applicability
This test applies to all types of NR RedCap UE release 17 and forward supporting Rel-17 relaxed RRM measurements of neighbour cells in RRC_IDLE/RRC_INACTIVE.
17.1.1.4.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 17.1.1.0.4.
The normative reference for this requirement is TS 38.133 [6] clause A.17.1.1.4.
17.1.1.4.4	Test description
17.1.1.4.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 17.1.1.4.4.1-1.
Table 17.1.1.4.4.1-1: Supported test configurations for NR SA FR2-FR2 Cell reselection to FR2 inter-frequency NR for UE fulfilling stationary mobility relaxed measurement criterion for 2 Rx UE
	Configuration
	Description for serving cell
	Description for target cell

	17.1.1.4-1
	120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode
	120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode

	17.1.1.4-2
	240 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode
	240 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations.



Configure the test equipment and the DUT according to the parameters in Table 17.1.1.4.4.1-2.
Table 17.1.1.4.4.1-2: Initial conditions for NR SA FR2-FR2 Cell reselection to FR2 inter-frequency NR for UE fulfilling stationary mobility relaxed measurement criterion for 2 Rx UE
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, table E.4-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 6.1.1.2.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.3.3.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.4.1.1
	

	Exceptions to connection diagram
	Without faders.
	



1.	The general test parameter settings are set up according to Table 17.1.1.4.4.1-3.
2.	Message contents are defined in clause 17.1.1.4.4.3.
3.	The test scenario comprises of 2 cells (Cell 1 and Cell 2) on 2 different NR carriers respectively. Both cell 1 and cell 2 are already identified by the UE prior to the start of the test. Cell 1 and Cell 2 belong to different tracking areas. Furthermore, UE has not registered with network for the tracking area containing Cell 2. Cell 2 is of higher priority than Cell 1. The UE is configured with stationaryMobilityEvaluation criterion.
Table 17.1.1.4.4.1-3: General test parameters for NR SA FR2-FR2 Cell reselection to FR2 inter-frequency NR for UE fulfilling stationary mobility relaxed measurement criterion for 2 Rx UE
	Parameter
	Unit
	Test configuration
	Value
	Comment

	Initial condition
	Active cell
	
	1, 2
	Cell2
	The UE camps on cell2 and fulfils stationary (stationaryMobilityEvaluation [2]) criterion.

	
	Neighbour cell
	
	1, 2
	Cell1
	

	T1 final condition
	Active cell
	
	1, 2
	Cell1
	The UE reselects to low priority cell1 during T1 

	
	Neighbour cell
	
	1, 2
	Cell2
	

	T2 final condition
	Active cell
	
	1, 2
	Cell2
	The UE reselects to high priority cell2 during T2

	
	Neighbour cell
	
	
	Cell1
	

	RF Channel Number
	
	1, 2
	1, 2
	

	Time offset between cells
	
	1, 2
	3 s
	Synchronous cells

	Access Barring Information
	-
	1, 2
	Not Sent
	No additional delays in random access procedure.

	SSB configuration
	
	1
	TBD
	

	
	
	2
	TBD
	

	SMTC configuration
	
	1, 2
	TBD
	

	DRX cycle length
	s
	1, 2
	0.64
	The value shall be used for all cells in the test.

	PRACH configuration index
	
	1, 2
	190
	The detailed configuration is specified in TS 38.211 clause 6.3.3.2

	rangeToBestCell
	
	1, 2
	Not configured
	

	T1
	s
	1, 2
	85
	T1 needs to be long enough to allow cell re-selection to already known cell1

	T2
	s
	1, 2
	85
	T2 needs to be long enough to allow cell re-selection to already known cell2



17.1.1.4.4.2	Test procedure
The test consists of one active cell and one neighbour cell on two different NR RF channels. The UE is requested to monitor the neighbouring cell on one of the NR carriers. The test consists of two successive time periods, with time duration of T1, T2 respectively. Both Cell 1 and Cell 2 are already identified by the UE prior to the start of the test. Cell 1 and Cell 2 belong to different tracking areas and Cell 2 is of higher priority than Cell 1. 
The UE is configured only low mobility criterion defined in clause 5.2.4.9.1 in TS 38.304 [30]. So, Cell 1 configures the UE as follows:
-	stationaryMobilityEvaluation-r17 [2] is configured according to the parameters listed in Table 17.1.1.4.5-1;
-	cellEdgeEvaluationWhileStationary-r17 [2] is not configured;
-	combineRelaxedMeasCondition2-r17 [2] is not configured
In the following test procedure “UE responds” means “UE starts transmitting preamble on PRACH for sending the RRC SETUP REQUEST message to perform a Registration procedure for mobility.
1.	Ensure the UE is in state RRC_IDLE with generic procedure parameters Connectivity NR, Connected without release On and Test Mode On according to TS 38.508-1 [14] clause 4.5.
2.	Set the parameters according to T1 in Table 17.1.1.5.5-1. T1 starts.
3.	The SS waits for random access requests information from the UE to perform cell re-selection to Cell 1.
4.	If the UE responds on lower priority Cell 1 during time duration T1 within 155 seconds from the beginning of time period T1, then count a success for the event “Re-select lower priority Cell 1”. Otherwise count a fail for the event “Re-select lower priority Cell 1”
5.	If the UE has re-selected Cell 1 within T1, after the re-selection or when T1 expires, continue with step 7. Otherwise, if T1 expires and the UE has not yet re-selected Cell 1, the TE shall switch off and on the UE and skip to step 11.
6.	The SS shall send an RRCConnectionRelease to ensure that the UE is in state RRC_IDLE.
7.	The SS shall switch the power setting from T1 to T2 as specified in Table 17.1.1.5.5-1. T2 starts.
8.	The SS waits for random access requests information from the UE to perform cell re-selection to an already detected cell, Cell 2.
9.	If the UE responds to higher priority Cell 2 during time duration T2 within 155 seconds from the beginning of time period T2, then count a success for the event “Re-select higher priority Cell 2”. Otherwise count a fail for the event “Re-select higher priority Cell 2”
10.	If T2 expires and the UE has not yet re-selected Cell 2, the TE shall switch off and on the UE and continue with step 11.
11.	Ensure the UE is in state RRC_IDLE with generic procedure parameters Connectivity NR, Connected without release On and Test Mode On according to TS 38.508-1 [14] clause 4.5.
12.	Repeat step 2-11 until a test verdict has been achieved.
Each of the events “Re-select lower priority Cell 1” and “Re-select higher priority Cell 2” is evaluated independently for the statistic, resulting in an event verdict: pass or fail. Each event is evaluated only until the confidence level according to Table G.2.3-1 in Annex G clause G.2 is achieved. Different events may require different times for a verdict.
If both events pass, the test passes. If one event fails, the test fails.
17.1.1.4.4.3	Message contents
Message contents are according to TS 38.508-1 [14] clause 7.3 with the following exceptions:
Table 17.1.1.5.4.3-1: Common Exception messages
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	



Table 17.1.1.5.4.3-2: RACH-ConfigGeneric: NR cell re-selection 
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-130

	Information Element
	Value/remark
	Comment
	Condition

	RACH-ConfigGeneric ::= SEQUENCE {
	
	
	

	  prach-ConfigurationIndex
	190
	
	

	}
	
	
	



Table 17.1.1.5.4.3-2A: SIB1 (Cell 1 and Cell 2)
	Derivation Path: Table H.2.2-3

	Information Element
	Value/remark
	Comment
	Condition

	SIB1 ::= SEQUENCE {
	
	
	

	  cellSelectionInfo SEQUENCE {
	
	
	

	    q-RxLevMin
	-70
	Actual value is -62*2 = -140dBm
	17.1.1.5-1

	
	-68
	Actual value is -62*2 = -136dBm
	17.1.1.5-2

	  }
	
	
	

	}
	
	
	



Table 17.1.1.5.4.3-3: SIB2 (Cell 1 and Cell 2)
	Derivation Path: Table H.2.2-1

	Information Element
	Value/remark
	Comment
	Condition

	SIB2 ::= SEQUENCE {
	
	
	

	  cellReselectionServingFreqInfo SEQUENCE {
	
	
	

	    s-NonIntraSearchP
	25
	Actual value is 25*2 = 50
	Cell 2

	    threshServingLowP
	22
	Actual value is 22*2 = 44
	

	    cellReselectionPriority
	4
	
	Cell 1

	
	5
	
	Cell 2

	  }
	
	
	

	  relaxedMeasurement-r17 SEQUENCE {
	
	
	

	    stationaryMobilityEvaluation-r17 SEQUENCE {
	
	
	

	      s-SearchDeltaP-Stationary-r17
	dB6
	
	

	      t-SearchDeltaP-Stationary-r17
	s5
	
	

	    }
	
	
	

	    cellEdgeEvaluationWhileStationary-r17
	Not present
	
	

	    combineRelaxedMeasCondition2-r17
	Not present
	
	

	  }
	
	
	

	}
	
	
	



Table 17.1.1.5.4.3-4: SIB4 (Cell 1)
	Derivation Path: Table H.2.2-2 with condition NR Cell 1, SMTC.1 and Synchronous cells

	Information Element
	Value/remark
	Comment
	Condition

	SIB4 ::= SEQUENCE {
	
	
	

	  interFreqCarrierFreqList SEQUENCE (SIZE (1..maxFreq)) OF InterFreqCarrierFreqInfo {
	1 Entry
	
	

	    InterFreqCarrierFreqInfo[1] SEQUENCE {
	
	Entry 1
	

	      q-RxLevMin
	-70
	Actual value = -70*2 = -140dBm
	17.1.1.2-1

	
	-68
	Actual value = -68*2 = -136dBm
	17.1.1.2-2

	      threshX-HighP
	24
	Actual value is 24*2 = 48dBm
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 17.1.1.5.4.3-5: SIB4 (Cell 2)
	Derivation Path: Table H.2.2-2 with condition NR Cell 2, SMTC.1 and Synchronous cells

	Information Element
	Value/remark
	Comment
	Condition

	SIB4 ::= SEQUENCE {
	
	
	

	  interFreqCarrierFreqList SEQUENCE (SIZE (1..maxFreq)) OF InterFreqCarrierFreqInfo {
	1 Entry
	
	

	    InterFreqCarrierFreqInfo[1] SEQUENCE {
	
	Entry 1
	

	      q-RxLevMin
	-70
	Actual value = -70*2 = -140dBm
	17.1.1.2-1

	
	-68
	Actual value = -68*2 = -136dBm
	17.1.1.2-2

	      threshX-LowP
	25
	Actual value = 25*2 = 50dBm
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



17.1.1.4.5	Test requirement
Table 17.1.1.4.5-1 defines the primary level settings including test tolerances for NR – E-UTRA cell re-selection test case in AWGN for UE fulfilling stationary relaxed measurement criterion for 2 Rx UE.
Table 17.1.1.4.5-1: Cell specific test parameters for NR SA FR2-FR2 Cell reselection to FR2 inter-frequency NR for UE fulfilling stationary mobility relaxed measurement criterion for 2 Rx UE
	Parameter
	Unit
	Test configuration
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T1
	T2

	TDD configuration
	
	1, 2
	TDDConf.3.1
	TDDConf.3.1

	PDSCH RMC configuration
	
	1, 2
	SR.3.1 TDD
	SR.3.1 TDD

	RMSI CORESET parameters
	
	1, 2
	CR.3.1 TDD
	CR.3.1 TDD

	RMSI CORESET RMC configuration 
	
	1, 2
	CCR.3.1 TDD
	CCR.3.1 TDD

	OCNG Pattern
	
	1, 2
	OP.1 defined in A.3.2.1
	OP.1 defined in A.3.2.1

	Initial DL BWP configuration
	
	1, 2
	DLBWP.0.1
	DLBWP.0.1

	Initial UL BWP configuration
	
	1, 2
	ULBWP.0.1
	ULBWP.0.1

	RLM-RS
	
	1, 2
	SSB
	SSB

	Qrxlevmin
	dBm/SCS
	1
	-140
	-124 Note6

	
	
	2
	-137
	-121 Note6

	Pcompensation
	dB
	1, 2
	0
	0

	Qhysts
	dB
	1, 2
	0
	0

	Qoffsets, n
	dB
	1, 2
	0
	0

	Cell_selection_and_reselection_quality_measurement
	
	1, 2
	SS-RSRP
	SS-RSRP

	AoA setup
	
	1, 2
	Setup 1 defined in A.9.1
	Setup 1 defined in A.9.1

	Beam assumptionNote 4
	
	1, 2
	Rough
	Rough

	 Note 5
	dB
	1, 2
	10.06
	7.56
	-3.34
	-8.06

	
 Note2
	dBm/SCS
	1
	-93
	-93

	
	
	2
	-90
	-90

	
 Note2
	dBm/15 kHz
	1, 2
	-102
	-102

	

	dB
	1, 2
	10.5
	8
	-2.9
	8.5

	SSB_RP Note3
	dBm/SCS
	1
	-82.5
	-85
	-95.9
	-84.5

	
	
	2
	-79.5
	-82
	-92.9
	-81.5

	Io
	dBm/95.04 MHz
	1
	-53.14
	-55.37
	-62.18
	-54.91

	
	
	2
	-58.10
	-60.189
	-62.18
	-54.91

	TreselectionNR
	s
	1, 2
	0
	0

	SnonintrasearchP
	dB
	1, 2
	50
	Not sent

	SSearchDeltaP-Stationary
	dB
	1, 2
	12 Note6
	12 Note6

	TSearchDeltaP-Stationary
	s
	1, 2
	5
	5

	Threshx, highP
	dB
	1, 2
	32 Note6
	48

	Threshserving, lowP
	dB
	1, 2
	44
	62 Note6

	Threshx, lowP  
	dB
	1, 2
	50
	18 Note6

	Propagation Condition 
	
	1, 2
	AWGN
	AWGN

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	SSB_RP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	Information about types of UE beam is given in B.2.1.3, and does not limit UE implementation or test system implementation.
Note 5:	Calculation of Es/IotBB includes the effect of UE internal noise up to the value assumed for the associated Refsens requirement in clause 7.3.2 of TS 38.101-2 [19], and an allowance of 1dB for UE multi-band relaxation factor ΔMBP from TS 38.101-2 [19] Table 6.2.1.3-4.
Note 6:	Including the test tolerance given in Annex F.



The cell reselection delay to an already detected low priority cell (Cell 1) for UE fulfilling stationary criterion is defined as the time from the beginning of time period T1, to the moment when the UE camps on Cell 1, and starts to send preambles on the PRACH for sending the RRCSetupRequest message to perform a Tracking Area Update procedure on Cell 1.
The cell re-selection delay to an already detected low priority cell, Cell 1, shall be less than 155 s.
The cell reselection delay to an already detected high priority cell (Cell 2) for UE fulfilling stationary criterion is defined as the time from the beginning of time period T2, to the moment when the UE camps on Cell 2, and starts to send preambles on the PRACH for sending the RRCSetupRequest message to perform a Tracking Area Update procedure on Cell 2.
The cell re-selection delay to an already detected high priority cell, Cell 2, shall be less than 155 s.
The rate of correct cell reselections observed during repeated tests shall be at least 90%.
NOTE 1:	The cell re-selection delay to an already detected low priority cell can be expressed as: Tevaluate,NR_Inter_RedCap_Relax + TSI-NR
NOTE 2:	The cell re-selection delay to an already detected higher priority cell can be expressed as: Tevaluate,NR_Inter_RedCap_Relax + TSI-NR
The rate of correct events observed during repeated tests shall be at least 90% with the confidence level of 95%.
17.2	RRC_INACTIVE state mobility for RedCap
17.2.1	Configured Grant based Small Data Transmissions for RedCap
17.2.1.0	Minimum conformance requirements
17.2.1.0.1	Minimum conformance requirements for TA validation using CG-SDT
The requirements in this clause are applicable when the UE is configured with timing alignment (TA) validation using cg-SDT-RSRP-ChangeThreshold for transmitting in uplink using CG-SDT as specified in TS 38.331 [13].
The requirements in this clause are applicable for the UE performing small data tranmissions using configured resources as TS 38.331 [13].
The UE is allowed to transmit using the configured uplink resources provided that the UE is synchronized towards (i.e. using the timing derived using the latest available  value as specified in subclause 7.1.2) the serving cell prior to transmission. If the UE is not able to obtain the synchronization towards the serving cell then the UE shall drop the small data transmission. The UE determines the small data transmission occasion according to the received CG-SDT configuration as specified in TS 38.331 [13].
When cg-SDT-RSRP-ChangeThreshold [13] is configured for TA validation based on the RSRP change criterion according to clause 5.8.2 in [12], the UE is allowed to transmit using CG-SDT using the timing derived using the latest available  value as specified in TS 38.133 [6] subclause 7.1 provided that
-	the first RSRP (RSRP1) measurement and the second RSRP (RSRP2) measurements used in the TA validation are valid measurements and, 
-	timing alignment validation for transmission using CG-SDT is valid according to the validation criteria in clause 5.8.2 in [12].
RSRP1 and RSRP2 are considered valid provided that the conditions in Table 17.2.1.0.1-1 are met for FR2-1 regardless of whether the UE is configured with eDRX cycle by serving gNB or core network (AMF).
Table 17.2.1.0.1-1 Valid measurement for FR2-1
	Measurement
	FR2-1

	RSRP1
	(T1 – max{480ms, 8*SMTC periodicity}) ≤ T1’ ≤ (T1 + max{480ms, 8*SMTC periodicity})

	RSRP2
	(T2 – max{480ms, 8*SMTC periodicity}) ≤ T2’ ≤ T2



If at least one of RSRP1 and RSRP2 is considered to be invalid based on the above conditions, then the UE shall not validate the CG-SDT using RSRP1 and RSRP2 and shall not transmit using CG-SDT. Additionally, for the initial CG-SDT transmission, the UE shall not transmit in an CG-SDT occasion that occurs more than 640 ms after T2.
Where:
-	T1 is the time when
-	RRCRelease with CG-SDT configuration (TS 38.331 [2]) is received, or
-	the latest TA is received if TA is received while in RRC_INACITVE state.
-	T1’ is the time when the UE has completed RSRP1.
-	T2 is the time when the UE performs TA validation as defined in TS 38.321 [12] clause 5.27.2 for transmission using CG-SDT.
-	T2’ is the time when the UE has completed RSRP2.
-	TDRX is the DRX cycle length in ms. 
-	M1 the scaling factor as defined in TS 38.133 [6] clause 4.2.2.2.
When the UE performs intra-frequency measurements in a TDD band, the following restrictions apply due to SS-RSRP measurement 
-	The UE is not expected to transmit PUCCH/PUSCH/SRS on SSB symbols to be measured, and on 1 data symbol before each consecutive SSB symbols to be measured and 1 data symbol after each consecutive SSB symbols to be measured within SMTC window duration. 
When the UE performs intra-frequency measurements in a TDD band, the following restrictions apply due to SS-RSRQ measurement 
-	The UE is not expected to transmit PUCCH/PUSCH/SRS on SSB symbols to be measured, RSSI measurement symbols, and on 1 data symbol before each consecutive SSB to be measured/RSSI symbols and 1 data symbol after each consecutive SSB to be measured/RSSI symbols within SMTC window duration.
For UE which do not support simultaneousRxDataSSB-DiffNumerology [11] the following restrictions apply due to SS-RSRP/RSRQ measurement
-	If deriveSSB_IndexFromCell is enabled the UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH on SSB symbols to be measured, and on 1 data symbol before each consecutive SSB symbols to be measured and 1 data symbol after each consecutive SSB symbols to be measured within SMTC window duration. 
-	If deriveSSB_IndexFromCell is not enabled the UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH on all symbols within SMTC window duration. 
For UEs which do not support simultaneousRxDataSSB-DiffNumerology [11] the following restrictions apply due to measurement of serving cell.
-	The UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/ on SSB symbols of the serving cell.
The UE is not required to meet the following measurement requirements during subsequent SDT transmissions:
-	Measurements of inter-frequency NR cells in TS 38.133 [6] clause 5.1.2.4 
-	Measurements of inter-RAT E-UTRAN cells in TS 38.133 [6] clause 5.1.2.5
-	Idle Mode CA/DC Measurements in TS 38.133 [6] clause 5.4
The UE is allowed to delay the reception of PRS resources on the positioning frequency layer until the SDT session is completed if the measurement using PRS resource overlaps with the SDT resources.
The normative reference for this requirement is TS 38.133 [6] clauses 5.2B.
17.2.1.1	NR SA FR2 TA validation for CG-SDT for 2 Rx
Editor’s Note: This test case is incomplete in following aspects:
-	Test procedure needs further updates;
-	TT analysis is still missing.
17.2.1.1.1	Test purpose
To verify that the UE properly perform TA validation for CG-SDT transmission as specified in TS 38.133 [6] clause 5.2B.2.1.
17.2.1.1.2	Test applicability
This test applies to all types of NR RedCap UE with 2Rx from Release 17 onwards and supporting CG-SDT. 
17.2.1.1.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 17.2.1.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.17.2.1.1.
17.2.1.1.4	Test description
17.2.1.1.4.1	Initial conditions
Same as the initial conditions given in clause 7.2.1.1.4.1 with following exceptions:
-	Table 7.2.1.1.4.1-1 is replaced by Table 17.2.1.1.4.1-1;
-	Table 7.2.1.1.4.1-2 is replaced by Table 17.2.1.1.4.1-2;
-	Table 7.2.1.1.4.1-3 is replaced by Table 17.2.1.1.4.1-3;
Table 17.2.1.1.4.1-1: Supported test configurations
	Config
	Description

	17.2.1.1-1
	NR TDD, SSB SCS 120 kHz, data SCS 120KHz, BW 100 MHz

	Note:	The UE is only required to be tested in one of the supported test configurations



Table 17.2.1.1.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, table E.15-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 17.2.1.1.4.1-1.

	Propagation conditions
	AWGN
	As specified in clause C.2.2.

	Connection Diagram
	TE Part
	A.3.3.3.1-1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.4.1.1
	

	Exceptions to connection diagram
	N/A
	



Table 17.2.1.1.4.1-3: General test parameters
	Parameter
	Unit
	Value

	
	
	Test 1

	Active PCell
	
	Cell 1

	RF Channel Number
	
	1

	Duplex mode
	
	TDD

	BWchannel
	MHz
	100: NRB,c = 66

	DL initial BWP configuration
	
	DLBWP.0.1

	UL initial BWP configuration
	
	ULBWP.0.1

	TDD Configuration
	
	TDDConf.3.1

	RMSI CORESET Reference Channel
	
	CR.3.1 TDD

	SSB Configuration
	
	SSB.1 FR2

	SMTC Configuration
	
	SMTC.1

	PDSCH/PDCCH subcarrier spacing
	kHz
	120

	PRACH Configuration 
	
	PRACH.4 FR2

	OCNG parameters
	
	OP.5

	CP length
	
	Normal

	Correlation Matrix and Antenna Configuration
	
	2x2 Low

	DRX
	s
	0.64

	cg-SDT-RSRP-ThresholdSSB
	dBm
	[-110]

	cg-SDT-RSRP-ChangeThreshold
	dB
	8

	cg-SDT-TimeAlignmentTime
	
	infinity

	CG-SDT resource period
	ms
	320

	T_delay_modeB
	s
	4

	T1
	s
	[0.8]

	T2
	s
	[0.96]

	T3
	s
	[3.04]

	T4
	s
	[2.12]

	T5
	s
	[4.58]



17.2.1.1.4.2	Test procedure
Same as the test procedure given in clause 7.2.1.1.4.2.
17.2.1.1.4.3	Message contents
Same as the message contents given in 7.2.1.1.4.3.
17.2.1.1.5	Test requirements
Same as the test requirements given in clause 7.2.1.1.5 with following exceptions:
-	Table 7.2.1.1.5-1 is replaced by Table 17.2.1.1.5-1.
Table 17.2.1.1.5-1: Cell-specific test parameters (NR Cell 1)
	Parameter
	Unit
	Test 1

	
	
	T1 
	T2
	T3
	T4
	T5

	AoA setup
	
	Setup 1 defined in A.3.15

	Assumption for UE beams Note 4
	
	Rough

	EPRE ratio of PDCCH DMRS to SSS
	dB
	4

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	dB
	

	EPRE ratio of PBCH to PBCH DMRS
	dB
	

	EPRE ratio of PSS to SSS
	dB
	

	EPRE ratio of PDSCH DMRS to SSS 
	dB
	

	EPRE ratio of PDSCH to PDSCH DMRS
	dB
	

	EPRE ratio of OCNG DMRS to SSS
	dB
	

	EPRE ratio of OCNG to OCNG DMRS
	dB
	

	

	dBm/15kHz
	[-98]+TT

	

	dBm/SCS
	[-89] +TT

	

	dB
	[0] +TT
	[10.35] +TT
	[0] +TT
	[15.25] +TT
	[6] +TT

	

	dB
	[0] +TT
	[10.35] +TT
	[0] +TT
	[15.25] +TT
	[6] +TT

	SS-RSRP
	dBm/SCS
	[-89] +TT
	[-78.65] +TT
	[-89] +TT
	[-73.75] +TT
	[-83] +TT

	Io
	dBm/95.04 MHz
	[-57] +TT
	[-49.27] +TT
	[-57] +TT
	[-44.63] +TT
	[-53.04] +TT

	Propagation condition
	
	AWGN

	Note 1:	OCNG shall be used such that the resources in Cell 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
Note 3:	SS-RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	Information about types of UE beam is given in TS 38.133 [6] B.2.1.3 and does not limit UE implementation or test system implementation.


17.3	RRC_CONNECTED state mobility for RedCap
17.3.1	Handover for RedCap
17.3.1.0	Minimum conformance requirements
17.3.1.0.1	Minimum conformance requirements for NR FR2 – NR FR2 handover
The purpose of NR handover is to change the NR PCell to another NR cell for RedCap UE. The requirements in this clause are applicable to SA NR.
Handover for a RedCap UE is defined as intra-frequency handover if the center frequency and subcarrier spacing (SCS) of the reference SSB of the serving cell is same as the center frequency and SCS of the reference SSB of the target cell, where:
The reference SSB of the serving cell is the SSB in the active DL BWP of serving cell 
The reference SSB of the target cell is the SSB in the first active DL BWP of the target cell upon reconfiguration.
The requirements in this clause apply for the following handover scenarios:
Handover to a target cell’s initial DL BWP associated with CD-SSB;
Handover to a target cell’s Redcap specific DL BWP associated with NCD-SSB.
The requirements in this clause are applicable to both intra-frequency and inter-frequency handovers from NR FR2 cell to NR FR2 cell.
When the UE receives a RRC message implying handover the UE shall be ready to start the transmission of the new uplink PRACH channel within Dhandover msec from the end of the last TTI containing the RRC command.
Where:
Dhandover equals the applicable RRC procedure delay defined in clause 12 in TS 38.331 [13] plus the interruption time.
The interruption time is the time between end of the last TTI containing the RRC command on the old PDSCH and the time the UE starts transmission of the new PRACH, excluding the RRC procedure delay.
When intra-frequency or inter-frequency handover is commanded, the interruption time shall be less than Tinterrupt
Tinterrupt = Tsearch + TIU + Tprocessing  + T∆ + Tmargin ms
Where:
Tsearch is the time required to search the target cell which depends on whether the target cell is already known when the handover command is received by the UE. 
-	If the target cell is a known intra-frequency cell, Tsearch = 0ms. If the target cell is an unknown intra-frequency cell and the target cell Es/Iot≥-2 dB, then Tsearch = 8*Trs ms.
-	If the target cell is a known inter-frequency cell, then 
if the measured SSB is the target SSB for HO of the target cell, Tsearch = 0 ms;
if the measured SSB and the target SSB for HO belong to the same NR target cell and fulfil the following conditions, Tsearch = Trs ms:
· CD-SSB in initial DL BWP is the measured SSB and NCD-SSB in RedCap specific DL BWP is the target SSB for HO
· NCD-SSB in RedCap specific DL BWP is the measured SSB and CD-SSB in initial DL BWP is the target SSB for HO
· Both measured SSB and the target SSB for HO are NCD-SSBs within different RedCap specific DL BWPs
Otherwise, the target cell is an unknown inter-frequency cell. In this case, if the target cell Es/Iot≥-2 dB, then Tsearch = 24* Trs ms.
Regardless of whether DRX is in use by the UE, Tsearch shall still be based on non-DRX target cell search times.
T∆ is time for fine time tracking and acquiring full timing information of the target cell. T∆ = Trs for both known and unknown target cell.
Tprocessing is time for UE processing. Tprocessing can be up to 20ms.
Tmargin is time for SSB post-processing. Tmargin can be up to 2ms.
TIU is the interruption uncertainty in acquiring the first available PRACH occasion in the new cell. TIU can be up to the summation of SSB to PRACH occasion association period and 10 ms. SSB to PRACH occasion associated period is defined in the Table 8.1-1 of TS 38.213 [8].
Trs is the SMTC periodicity of the target NR cell if the UE has been provided with an SMTC configuration for the target cellin the handover command, otherwise,
-	Trs is the SMTC configured in the measObjectNR having the same SSB frequency and subcarrier spacing as NCD-SSB indicated by nonCellDefiningSSB-r17 if the first active DL BWP included in handover command is configured with nonCellDefiningSSB-r17, otherwise, as CD-SSB indicated by absoluteFrequencySSB in frequencyInfoDL in handover command.
-	If the UE is not provided SMTC configuration or measurement object on this frequency, the requirement in this clause is applied with Trs=5ms assuming the SSB transmission periodicity is 5ms. There is no requirement if the SSB transmission periodicity is not 5ms. If the UE has been provided with higher layer in TS 38.331 [2] signaling of smtc2 prior to the handover command, Trs follows smtc1 or smtc2 according to the physical cell ID of the target cell.
In FR2, the target cell is known if it has been meeting the following conditions:
-	At least one of the SSBs measured belongs to the same NR target cell,
-	During the last 5 seconds before the reception of the handover command:
-	the UE has sent a valid measurement report for the target cell and
-	at least one of the SSBs measured which belongs to the same NR target cell remains detectable according to the cell identification requirements as described in TS 38.133 [6] clause 9.2B for intra-frequency measurements and TS 38.133 [6] clause 9.3B for inter-frequency measurements,
-	The reference SSB of the NR target cell also remains detectable during the handover delay according to the cell identification requirements are described in TS 38.133 [6] clause 9.2B for intra-frequency handover and TS 38.133 [6] clause 9.3B for inter-frequency handover.
Otherwise, it is unknown.
The normative reference for this requirement is TS 38.133 [6] clauses 6.1D.1.1 and 6.1D.1.3.
17.3.1.1	NR SA FR2 Intra-frequency handover from FR2 to FR2; unknown target cell for 2 Rx
Editor’s Note: This test case is incomplete in following aspects:
-	TT analysis is still missing.
17.3.1.1.1	Test purpose
To verify the requirement for the NR FR2 intra frequency handover requirements specified in TS 38.133 [6] clause 6.1D.1.3.
17.3.1.1.2	Test applicability
This test applies to all types of NR RedCap UE with 2Rx from Release 17 onwards and supporting FR2. 
17.3.1.1.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 17.3.1.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.17.3.1.1.
17.3.1.1.4	Test description
17.3.1.1.4.1	Initial conditions
Same as the initial conditions given in clause 7.3.1.2.4.1 with following exceptions:
-	Table 7.3.1.2.4.1-1 is replaced by Table 17.3.1.1.4.1-1;
-	Table 7.3.1.2.4.1-2 is replaced by Table 17.3.1.1.4.1-2;
-	Table 7.3.1.2.4.1-3 is replaced by Table 17.3.1.1.4.1-3;
Table 17.3.1.1.4.1-1: Supported test configurations
	Config
	Description

	17.3.1.1-1
	Source cell: NR 120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode
Target cell:  NR 120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations



Table 17.3.1.1.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, table E.15-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 17.3.1.1.4.1-1.

	Propagation conditions
	AWGN
	As specified in clause C.2.2.

	Connection Diagram
	TE Part
	A.3.3.3.1-1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.4.1.1
	

	Exceptions to connection diagram
	N/A
	



Table 17.3.1.1.4.1-3: General test parameters
	Parameter
	Unit
	Value
	Comment

	Initial conditions
	Active cell
	
	Cell 1
	

	
	Neighbouring cell
	
	Cell 2
	

	Final condition
	Active cell
	
	Cell 2
	

	A4-Offset
	dBm
	-120
	

	Hysteresis
	dB
	0
	

	Time To Trigger
	s
	0
	

	Filter coefficient
	
	0
	L3 filtering is not used

	Access Barring Information
	-
	Not Sent
	No additional delays in random access procedure.

	Time offset between cells
	
	3 s
	Synchronous cells

	T1
	s
	5
	

	T2
	s
	10
	



17.3.1.1.4.2	Test procedure
Same as the test procedure given in clause 7.3.1.2.4.2.
17.3.1.1.4.3	Message contents
Same as the message contents given in 7.3.1.2.4.3.
17.3.1.1.5	Test requirements
Same as the test requirements given in clause 7.3.1.2.5 with following exceptions:
-	Table 7.3.1.2.5-1 is replaced by Table 17.3.1.1.5-1.
Table 17.3.1.1.5-1: Cell-specific test parameters (NR Cell 1)
	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T1
	T2

	Assumption for UE beamsNote 6
	
	Rough
	Rough

	AoA setup
	
	Setup 1 as defined in A.9

	NR RF Channel Number
	
	1

	Duplex mode
	
	TDD

	TDD configuration
	
	TDDConf.3.1

	BWchannel
	MHz
	100: NRB,c = 66

	BWP BW
	MHz
	100: NRB,c = 66

	Data RBs allocated
	
	66

	DRX Cycle
	ms
	Not Applicable

	PDSCH Reference measurement channel
	
	SR.3.1 TDD

	RMSI CORESET Reference Channel
	
	CR.3.1 TDD

	Control Channel RMC
	
	CCR.3.1 TDD

	OCNG Patterns
	
	OP.1

	SMTC Configuration
	
	SMTC.1

	SSB Configuration
	
	SSB.3 FR2

	PDSCH/PDCCH subcarrier spacing
	kHz
	120

	PUCCH/PUSCH subcarrier spacing
	kHz
	120

	PRACH configuration
	
	PRACH.1 FR2

	TRS configuration
	
	TRS.2.1 TDD

	PDSCH/PDCCH TCI state
	
	TCI.State.2

	BWP configuration
	Initial DL BWP
	
	DLBWP.0.1

	
	Dedicated DL BWP
	
	DLBWP.1.1

	
	Initial UL BWP
	
	ULBWP.0.1

	
	Dedicated UL BWP
	
	ULBWP.1.1

	EPRE ratio of PSS to SSS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	

	EPRE ratio of PDSCH DMRS to SSS
	
	

	EPRE ratio of PDSCH to PDSCH
	
	

	EPRE ratio of OCNG DMRS to SSSNote 1
	
	

	EPRE ratio of OCNG to OCNG DMRS Note 1
	
	

	
Note2
	dBm/15kHz
	-104.7+TT

	
Note2
	dBm/SCS
	-95.7+TT

	

	dB
	6+TT
	-1.8+TT
	-Infinity
	0+TT

	

	dB
	6+TT
	6+TT
	-Infinity
	7+TT

	IoNote3
	dBm/
BW
	-59.7+TT
	-56.7+TT
	-59.7+TT
	-56.7+TT

	Propagation condition
	-
	AWGN

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	Equivalent power received by an antenna with 0 dBi gain at the centre of the quiet zone
Note 5:	As observed with 0 dBi gain antenna at the centre of the quiet zone
Note 6:	Information about types of UE beam is given in 38.133 [6] clause B.2.1.3, and does not limit UE implementation or test system implementation



17.3.1.2	NR SA FR2-FR2 Inter-frequency handover from FR2 to FR2; unknown target cell for 2 Rx
Editor’s Note: This test case is incomplete in following aspects:
-	TT analysis is still missing.
17.3.1.2.1	Test purpose
To verify the requirement for the NR FR2 NCD-SSB to NR FR2 NCD-SSB inter frequency handover requirements specified in TS 38.133 [6] clause 6.1D.1.3
17.3.1.2.2	Test applicability
This test applies to all types of NR RedCap UE with 2 Rx from Release 17 onwards and supporting FR2.
17.3.1.2.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 17.3.1.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.17.3.1.2.
17.3.1.2.4	Test description
The test scenario comprises of two carriers and one cell on each carrier. No gap patterns are configured in the test case. The test consists of two successive time periods, with time durations of T1, T2 respectively.
-	At the start of time duration T1, the UE does not have any timing information of Cell 2. 
-	Starting T2, Cell 2 becomes detectable and the UE receives an RRC handover command from the network indicating the UE to handover to Cell 2 with firstActiveDownlinkBWP-Id configured to DL BWP and firstActiveUplinkBWP-Id configured to UL BWP, where Cell 2’s DL BWP is the Redcap specific BWP associated with NCD-SSB, then UE handover from cell 1’s NCD-SSB to cell 2’s specific Redcap BWP associated with NCD-SSB. The start of T2 is the instant when the last TTI containing the RRC message implying handover is sent to the UE.
17.3.1.2.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 17.3.1.2.4.1-1.
Table 17.3.1.2.4.1-1: Supported test configurations
	Configuration
	Description

	17.3.1.2-1
	Source cell: NR 120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode
Target cell:  NR 120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations



Configure the test equipment and the DUT according to the parameters in Table 17.3.1.2.4.1-2.
Table 17.3.1.2.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.15-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 17.3.1.2.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.3.3.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.3.4.1
	

	Exceptions to connection diagram
	N/A
	



1.	Message contents are defined in clause 17.3.1.2.4.3.
2.	The power levels and settings for NR Cell 1 are set according to Annex C.1.2 and C.1.3. Cell 2 is NR FR2 target Cell, and its power levels and settings are also set according to Annex C.1.2 and C.1.3.
3.	The test parameters are given in Tables 17.3.1.2.4.1-3 and 17.3.1.2.5-1 below.
Table 17.3.1.2.4.1-3: General test parameters
	Parameter
	Unit
	Value
	Comment

	Initial conditions
	Active cell
	
	Cell 1
	

	
	Neighbouring cell
	
	Cell 2
	

	Final condition
	Active cell
	
	Cell 2
	

	A4-Offset
	dB
	-120
	

	Hysteresis
	dB
	0
	

	Time To Trigger
	s
	0
	

	Filter coefficient
	
	0
	L3 filtering is not used

	Access Barring Information
	-
	Not Sent
	No additional delays in random access procedure.

	Time offset between cells
	
	3 s
	Synchronous cells

	T1
	s
	5
	

	T2
	s
	10
	



17.3.1.2.4.2	Test procedure
1.	Ensure the UE is in State RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On according to TS 38.508-1 [14] clause 4.5. Establish SRB2 and DRB in the RRC Reconfiguration message. Cell 1 is the active cell and its RedCap-specific dedicated BWP is the activated BWP. The SS transmits NCD-SSB on Cell 1 with an absolute frequency (in ARFCN value) of 

where,
-	 is the absolute frequency of Cell 1 CD-SSB (in ARFCN value) specified in 38.508-1 [14] clause 7.2.3.1;
-	 is the absolute frequency of Point A (in ARFCN value) specified in 38.508-1 [14] clause 7.2.3.1;
-	 is the granularity of the global frequency raster (in kHz) specified in 38.101-1 [2] clause 5.4.2.1;
-	 is the subcarrier spacing of SSB (in kHz);
-	, is the number of subcarriers in an RB;
-	, is the number of subcarriers in an SSB.
2.	Set the parameters according to T1 in Table 17.3.1.2.5-1.
3. 	Set NR Cell 2 physical cell identity = (current NR cell 2 physical cell identity + 1) mod 1008 for current iteration of the test procedure loop
4.	SS shall transmit an RRCReconfiguration message implying handover to the RedCap-specific dedicated BWP of Cell 2.
5.	At the instant when the last TTI containing the RRCReconfiguration message in step 4) is sent to the UE, the SS shall switch the power settings from T1 to T2 as specified in Table 17.3.1.2.5-1. T2 starts. The SS transmits NCD-SSB on Cell 2 with an absolute frequency (in ARFCN value) of 

where,
-	 is the absolute frequency of Cell 2 CD-SSB (in ARFCN value) specified in 38.508-1 [14] clause 7.2.3.1;
-	 is the absolute frequency of Point A (in ARFCN value) specified in 38.508-1 [14] clause 7.2.3.1;
-	 is the granularity of the global frequency raster (in kHz) specified in 38.101-1 [2] clause 5.4.2.1;
-	 is the subcarrier spacing of SSB (in kHz);
-	, is the number of subcarriers in an RB;
-	, is the number of subcarriers in an SSB.
6.	If the UE transmits a PRACH preamble to Cell 2 satisfying the delay requirement specified in clause 17.3.1.2.5 then the number of successful tests is increased by one. Otherwise, the number of failure tests is increased by one.
7.	After T2 expires, the SS shall
-	transmit an RRCReconfiguration message to cause the UE handover back to Cell 1. if the handover fails, switch off and on the UE
or 
-	switch off and on the UE.
8.	Ensure the UE is in State RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On according to TS 38.508-1 [14] clause 4.5. Cell 1 is the active cell and its RedCap-specific dedicated BWP is the activated BWP. The SS transmits NCD-SSB on Cell 1 with an absolute frequency given in step 1.
9.	Repeat step 2-8 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
17.3.1.2.4.3	Message contents
Message contents are according to TS 38.508-1 [14] clause 7.3 with the following exceptions:
Table 17.3.1.2.4.3-1: RRCReconfiguration (Step 1, 4 and 8, test procedure)
	Derivation Path: Table H.3.2-2 with condition RBConfig_KeyChange

	Information Element
	Value/remark
	Comment
	Condition

	RRCReconfiguration::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcReconfiguration SEQUENCE {
	
	
	

	      nonCriticalExtension SEQUENCE {
	
	
	

	[bookmark: MCCQCTEMPBM_00000038]          masterCellGroup
	CellGroupConfig
	Table 17.3.1.2.4.3-2
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 17.3.1.2.4.3-2: CellGroupConfig (Table 17.3.1.2.4.3-1)
	Derivation Path: Table H.3.2-3

	Information Element
	Value/remark
	Comment
	Condition

	CellGroupConfig ::= SEQUENCE {
	
	
	

	  spCellConfig SEQUENCE {
	
	
	

	    reconfigurationWithSync SEQUENCE {
	
	
	

	      smtc
	SMTC specified in 38.508-1 [14] Table 7.3.1-3 with condition SMTC.2 RedCap
	
	

	    }
	
	
	

	    spCellConfigDedicated
	ServingCellConfig
	Table 17.3.1.2.4.3-3
	

	}
	
	
	



Table 17.3.1.2.4.3-3: ServingCellConfig (Table 17.3.1.2.4.3-2)
	Derivation Path: TS 38.508-1 [14] Table 4.6.3-167 with condition MEAS

	Information Element
	Value/remark
	Comment
	Condition

	ServingCellConfig ::= SEQUENCE {
	
	
	

	  downlinkBWP-ToAddModList SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Downlink { 
	1 entry
	
	

	    BWP-Downlink[1]
	BWP-Downlink
	entry 1
Table 17.3.1.2.4.3-4
	

	  }
	
	
	

	  firstActiveDownlinkBWP-Id
	1
	Activate the RedCap-specific dedicated DL BWP
	

	  uplinkConfig SEQUENCE {
	
	
	

	    uplinkBWP-ToAddModList SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Uplink {
	1 entry
	
	

	      BWP-Uplink[1]
	BWP-Uplink
	entry 1
Table 17.3.1.2.4.3-5
	

	    }
	
	
	

	    firstActiveUplinkBWP-Id
	1
	Activate the RedCap-specific dedicated UL BWP
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 17.3.1.2.4.3-4: BWP-Downlink (Table 17.3.1.2.4.3-3)
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-9

	Information Element
	Value/remark
	Comment
	Condition

	BWP-Downlink ::= SEQUENCE {
	
	
	

	  bwp-Id
	1
	
	

	  bwp-Common SEQUENCE {
	
	
	

	    genericParameters SEQUENCE {
	
	
	

	      locationAndBandwidth
	The RIV corresponds to DLBWP.1.3 RedCap corresponding to NCD-SSB PRB index
	
	

	    }
	
	
	

	  }
	
	
	

	  bwp-Dedicated SEQUENCE {
	
	
	

	    nonCellDefiningSSB-r17 SEQUENCE {
	
	
	

	      absoluteFrequencySSB-r17
	ARFCN-ValueNR of NCD-SSB
	
	

	      ssb-Periodicity-r17
	ms80
	
	

	      ssb-TimeOffset-r17
	Not presentms5
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 17.3.1.2.4.3-5: BWP-Uplink (Table 17.3.1.2.4.3-3)
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-13

	Information Element
	Value/remark
	Comment
	Condition

	BWP-Uplink ::= SEQUENCE {
	
	
	

	  bwp-Id
	1
	
	

	  bwp-Common SEQUENCE {
	BWP-UplinkCommon
	
	

	    genericParameters SEQUENCE {
	
	
	

	      locationAndBandwidth
	The RIV corresponds to ULBWP.1.3 RedCap.

The starting PRB index for dedicated UL BWP is the same as the corresponding RedCap-specific dedicated DL BWP
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



17.3.1.2.5	Test requirement
Table 17.3.1.2.5-1 defines the primary level settings including test tolerances for all tests.
Table 17.3.1.2.5-1: Cell specific test parameters
	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T1
	T2

	Assumption for UE beamsNote 6
	
	Rough
	Rough

	AoA setup
	
	Setup 1 as defined in A.9.1

	NR RF Channel Number
	
	1
	2

	Duplex mode
	
	TDD

	TDD configuration
	
	TDDConf.3.1

	BWchannel
	MHz
	100: NRB,c = 66

	BWP BW
	MHz
	100: NRB,c = 66

	Data RBs allocated
	
	66

	DRX Cycle
	ms
	Not Applicable

	PDSCH RMC
	
	SR.3.1 TDD

	RMSI CORESET RMC
	
	CR.3.1 TDD

	Control Channel RMC
	
	CCR.3.1 TDD

	OCNG Patterns
	
	OP. 1

	SMTC Configuration for CD-SSB
	
	SMTC.1

	SMTC Configuration for NCD-SSB
	
	SMTC.2 RedCap

	CD-SSB Configuration
	
	SSB.3 FR2

	NCD-SSB Configuration
	
	SSB.3 RedCap FR2 Note 7

	PDSCH/PDCCH subcarrier spacing
	kHz
	120

	PUCCH/PUSCH subcarrier spacing
	kHz
	120

	PRACH configuration 
	
	PRACH.1 FR2

	TRS configuration
	
	TRS.2.1 TDD

	PDSCH/PDCCH TCI state
	
	TCI.State.2

	BWP configuraiton
	Initial DL BWP
	
	DLBWP.0.1

	
	Dedicated DL BWP
	
	DLBWP.1.3 RedCap Note 8

	
	Initial UL BWP
	
	ULBWP.0.1

	
	Dedicated UL BWP
	
	ULBWP.1.3 RedCap Note 9

	EPRE ratio of PSS to SSS
	dB
	0
	0

	EPRE ratio of PBCH DMRS to SSS
	
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	
	

	EPRE ratio of OCNG DMRS to SSS Note 1
	
	
	

	EPRE ratio of OCNG to OCNG DMRS Note 1
	
	
	

	
Note2
	dBm/15kHz
	-104.7+TT
	-104.7+TT

	
Note2
	dBm/SCS
	-95.7+TT

	-95.7+TT


	

	dB
	5+TT
	5+TT
	-Infinity
	5+TT

	

	dB
	5+TT
	5+TT
	-Infinity
	5+TT

	IoNote3
	dBm/Ch BW
	-60.5+TT
	-60.5+TT
	-66.7+TT
	-60.5+TT

	Propagation condition
	-
	AWGN

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	Equivalent power received by an antenna with 0 dBi gain at the centre of the quiet zone
Note 5:	As observed with 0 dBi gain antenna at the centre of the quiet zone
Note 6:	Information about types of UE beam is given in B.2.1.3, and does not limit UE implementation or test system implementation
Note 7:	NCD-SSB is configured within dedicated RedCap DL BWP and CD-SSB is configured completely outside the dedicated RedCap DL BWP
Note 8:	The starting PRB index for dedicated DL BWP corresponding to NCD-SSB PRB index
Note 9:	The starting PRB index for dedicated UL BWP is the same as the dedicated DL BWP corresponding to NCD-SSB PRB index



The handover delay is measured from the beginning of time period T2 to the time that the UE transmit the first PRACH to Cell 2, which is calculated as follows:
Handover delay = RRC procedure delay + Tinterrupt
-	RRC procedure delay = 10 ms, is the RRC processing delay specified in TS 38.331 [13] clause 12,
-	Tinterrupt = Tsearch + TIU + Tprocessing  + T∆ + Tmargin, is the interruption time specified in TS 38.133 [6] clause 6.1D.1.2.
-	Tsearch = 1920 ms, is the time required to search the unknown target cell;
-	TIU = 20 ms, is the interruption uncertainty in acquiring the first available PRACH occasion in the new cell.
-	Tprocessing = 20 ms, is time for UE processing;
-	T∆ = 80 ms, is time for fine time tracking and acquiring full timing information of the target cell;
-	Tmargin = 2 ms, is time for SSB post-processing.
This gives a total of 2052 ms.
17.3.2	RRC connection mobility control for RedCap
17.3.2.1	RRC re-establishment for RedCap
17.3.2.1.0	Minimum conformance requirements
The requirements in clause 7.3.2.1.0 shall apply.
The normative reference for this requirement is TS 38.133 [6] clause 6.2.1B.
17.3.2.1.1	NR SA FR2 Intra-frequency RRC Re-establishment in FR2
Editor’s Note: This test case has been completed for the following configurations:
-	Test frequency f ≤ 40.8 GHz
-	UE PC3
The test is incomplete for UE power classes other than PC3 (e.g. PC7)
The test is incomplete for test frequencies > 40.8 GHz
17.3.2.1.1.1	Test purpose
To verify hat the NR intra-frequency RRC re-establishment delay in FR2 without known target cell is within the specified limits. These tests will verify the requirements in 38.133 [6] clause 6.2.1B
17.3.2.1.1.2	Test applicability
This test applies to all types of NR RedCap UEs from Release 17 onwards.
17.3.2.1.1.3	Minimum conformance requirement
The minimum conformance requirements are specified in clause 17.3.2.1.0
The normative reference for this requirement is TS 38.133 [6] clause A.17.3.2.1.1
17.3.2.1.1.4	Test description
17.3.2.1.1.4.1	Initial conditions
Same as the initial conditions given in clause 7.3.2.1.1.4.1 with following exceptions:
-	Table 7.3.2.1.1.4.1-2 is replaced by Table 17.3.2.1.1.4.1-1.
Table 17.3.2.1.1.4.1-1: General test parameters
	Parameter
	Unit
	Test configuration
	Value
	Comment

	Initial condition
	Active cell
	
	1
	Cell1
	

	
	Neighbour cells
	
	1
	Cell2 
	

	Final condition
	Active cell
	
	1
	Cell2
	

	RF Channel Number
	
	1
	1
	

	Time offset between cells
	
	1
	3 s
	Synchronous cells

	N310
	-
	1
	1
	Maximum consecutive out-of-sync indications from lower layers

	N311
	-
	1
	1
	Minimum consecutive in-sync indications from lower layers

	T310
	ms
	1
	0
	Radio link failure timer; T310 is disabled

	T311
	ms
	1
	5000
	RRC re-establishment timer

	Access Barring Information
	-
	1
	Not Sent
	No additional delays in random access procedure.

	SSB configuration
	
	1
	SSB.1 RedCap FR2
	

	SMTC configuration
	
	1
	SMTC.1
	

	DRX cycle length
	s
	1
	OFF
	

	PRACH configuration
	
	1
	PRACH.1 FR2
	As specified in Annex A.7

	T1
	s
	1
	5
	

	T2
	s
	1
	4.84
	Time for the UE to detect RLF
(Summation of TEvaluate_out_SSB defined in clause 8.1 in TS 38.133, T310 and the period for UE turns off transmitter defined in clause 8.1.5 in TS 38.133)

	T3
	s
	1
	5
	



17.3.2.1.1.4.2	Test procedure
Same as the test procedure given in clause 7.3.2.1.1.4.2.
17.3.2.1.1.4.3	Message contents
Same as the message contents given in clause 7.3.2.1.1.4.3.
17.3.2.1.1.5	Test requirement
Same as the test requirements given in clause 7.3.2.1.1.5 with following exceptions:
-	Table 7.3.2.1.1.5-1 is replaced by Table 17.3.2.1.1.5-1.
Table 17.3.2.1.1.5-1: Cell specific test parameters
	Parameter
	Unit
	Test config
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T3
	T1
	T2
	T3

	Assumption for UE beamsNote 4
	
	
	Rough
	Rough

	TDD configuration
	
	1
	TDDConf.3.1
	TDDConf.3.1

	BWchannel
	MHz
	1
	100: NRB,c = 66
	100: NRB,c = 66

	Data RBs allocated
	
	1
	24
	24

	PDSCH RMC configuration
	
	1
	SR.3.1 TDD
	N/A

	RMSI CORESET RMC configuration
	
	1
	CR.3.1 FDD
	CR.3.1 FDD

	Dedicated CORESET RMC configuration
	
	1
	CCR.3.1 FDD
	CCR.3.1 FDD

	TRS configuration
	
	1
	TRS.2.1 TDD
	N/A

	PDSCH/PDCCH TCI state
	
	1
	TCI.State.2
	N/A

	OCNG Pattern
	
	1
	OP.1
	OP.1

	Initial DL BWP configuration
	
	1
	DLBWP.0.1
	DLBWP.0.1

	Initial UL BWP configuration
	
	1
	ULBWP.0.1
	ULBWP.0.1

	RLM-RS
	
	1
	SSB
	SSB

	AoA setup
	
	1
	Setup 1
	Setup 1

	

	dB
	1
	-0.12
	-infinity
	-infinity
	-3.46
	2
	2

	
 Note2
	dBm/
SCS
	1
	-104.7

	
 Note2
	dBm/
15 kHz
	1
	-95.7

	

	dB
	1
	4
	-infinity
	-infinity
	2
	2
	2

	SS-RSRP Note3
	dBm/
SCS
	1
	-91.7
	-infinity
	-infinity
	-93.7
	-93.7
	-93.7

	Io
	dBm/
95.04 MHz
	1
	-64.00
	-66.95
	-66.95
	-64.00
	-66.95
	-66.95

	Propagation Condition
	
	1
	AWGN

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	SS-RSRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	Information about types of UE beam is given in TS 38.133 [6] Annex B.2.1.3, and does not limit UE implementation or test system implementation



17.3.2.1.2	NR SA FR2-FR2 Inter-frequency RRC Re-establishment in FR2
Editor’s Note: This test case has been completed for the following configurations:
-	Test frequency f ≤ 40.8 GHz
-	UE PC3
The test is incomplete for UE power classes other than PC3 (e.g. PC7)
The test is incomplete for test frequencies > 40.8 GHz
17.3.2.1.2.1	Test purpose
To verify that the NR inter-frequency RRC re-establishment delay in FR2 without known target cell is within the specified limits. These tests will verify the requirements in 38.133 [6] clause 6.2.1B
17.3.2.1.2.2	Test applicability
This test applies to all types of NR RedCap UEs from Release 17 onwards.
17.3.2.1.2.3	Minimum conformance requirement
The minimum conformance requirements are specified in clause 17.3.2.1.0
The normative reference for this requirement is TS 38.133 [6] clause A.17.3.2.1.2
17.3.2.1.2.4	Test description
17.3.2.1.2.4.1	Initial conditions
Same as the initial conditions given in clause 7.3.2.1.2.4.1 with following exceptions:
-	Table 7.3.2.1.2.4.1-2 is replaced by Table 17.3.2.1.2.4.1-1.
Table 17.3.2.1.2.4.1-1: General test parameters 
	Parameter
	Unit
	Test configuration
	Value
	Comment

	Initial condition
	Active cell
	
	1
	Cell1
	

	
	Neighbour cells
	
	1
	Cell2 
	

	Final condition
	Active cell
	
	1
	Cell2
	

	RF Channel Number
	
	1
	1,2
	

	Time offset between cells
	
	1
	3 s
	Synchronous cells

	N310
	-
	1
	1
	Maximum consecutive out-of-sync indications from lower layers

	N311
	-
	1
	1
	Minimum consecutive in-sync indications from lower layers

	T310
	ms
	1
	0
	Radio link failure timer; T310 is disabled

	T311
	ms
	1
	5000
	RRC re-establishment timer

	Access Barring Information
	-
	1
	Not Sent
	No additional delays in random access procedure.

	SSB configuration
	
	1
	SSB.1 RedCap FR2
	

	SMTC configuration
	
	1
	SMTC.1
	

	DRX cycle length
	s
	1
	OFF
	

	PRACH configuration
	
	1
	PRACH.1 FR2
	As specified in Annex A.7

	T1
	s
	1
	5
	

	T2
	s
	1
	4.84
	Time for the UE to detect RLF
(Summation of TEvaluate_out_SSB defined in clause 8.1 in TS 38.133, T310 and the period for UE turns off transmitter defined in clause 8.1.5 in TS 38.133)

	T3
	s
	1
	6
	



17.3.2.1.2.4.2	Test procedure
Same as the test procedure given in clause 7.3.2.1.2.4.2.
17.3.2.1.2.4.3	Message contents
Same as the message contents given in clause 7.3.2.1.2.4.3.
17.3.2.1.2.5	Test requirement
Same as the test requirements given in clause 7.3.2.1.2.5 with following exceptions:
-	Table 7.3.2.1.2.5-1 is replaced by Table 17.3.2.1.2.5-1.
Table 17.3.2.1.2.5-1: Cell specific test parameters
	Parameter
	Unit
	Test config
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T3
	T1
	T2
	T3

	Assumption for UE beamsNote 4
	
	
	Rough
	Rough

	[bookmark: _Hlk117086173]AoA setup
	
	1
	Setup 3

	
	
	
	AoA1
	AoA2

	TDD configuration
	
	1
	TDDConf.3.1
	TDDConf.3.1

	BWchannel
	MHz
	1
	100: NRB,c = 66
	100: NRB,c = 66

	Data RBs allocated
	
	1
	24
	24

	PDSCH RMC configuration
	
	1
	SR.3.1 TDD
	N/A

	RMSI CORESET RMC configuration
	
	1
	CR.3.1 TDD
	CR.3.1 TDD

	Dedicated CORESET RMC configuration
	
	1
	CCR.3.1 TDD
	CCR.3.1 TDD

	TRS configuration
	
	1
	TRS.2.1 TDD
	N/A

	PDSCH/PDCCH TCI state
	
	1
	TCI.State.2
	N/A

	OCNG Pattern
	
	1
	OP.1 defined in A.3.2.1
	OP.1 defined in A.3.2.1

	Initial DL BWP configuration
	
	1
	DLBWP.0.1
	DLBWP.0.1

	Initial UL BWP configuration
	
	1
	ULBWP.0.1
	ULBWP.0.1

	RLM-RS
	
	1
	SSB
	SSB

	
 Note2
	dBm/15 kHz
	1
	-92.3 Note 6
	-92.3 Note 6

	
 Note2
	dBm/SCS
	1
	-83.3
	-83.3

	

	dB
	1
	0
	-infinity
	-infinity
	-infinity
	-infinity
	0

	
BB Note 5	
	dB
	1
	-1.05
	-infinity
	-infinity
	-infinity
	-infinity
	-1.05

	SSB_RP Note3
	dBm/SCS
	1
	-83.3
	-infinity
	-infinity
	-infinity
	-infinity
	-83.3

	Io
	dBm/95.04 MHz
	1
	-55.66
	-58.68
	-58.68
	-58.68
	-58.68
	-55.66

	Propagation Condition
	
	1
	AWGN
	AWGN

	Note 1:	OCNG shall be used such that a constant total transmitted power is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	Es/Iot, SSB_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	Information about types of UE beam is given in B.2.1.3, and does not limit UE implementation or test system implementation
Note 5:	Calculation of Es/IotBB includes the effect of UE internal noise up to the value assumed for the associated Refsens requirement in clause 7.3.2 of TS 38.101-2 [19], and an allowance of 1dB for UE multi-band relaxation factor ΔMBS from TS 38.101-2 [19] Table 6.2.1.3-4.
Note 6:	Including the test tolerance given in Annex F.



17.3.2.1.3	NR SA FR2 RRC re-establishment without serving cell timing
Editor’s note: This test case is incomplete in following aspects:
-	TT analysis is missing.
-	Message content is TBD
17.3.2.1.3.1	Test purpose
To verify that the NR intra-frequency RRC re-establishment delay in FR2 without serving cell timing is within the specified limits. These tests will verify the requirements in clause 6.2.1B.
17.3.2.1.3.2	Test applicability
This test applies to all types of NR RedCap UE from Release 17 onwards.
17.3.2.1.3.3	Minimum conformance requirement
The minimum conformance requirements are specified in clause 17.3.2.1.0
The normative reference for this requirement is TS 38.133 [6] clause A.17.3.2.1.3
17.3.2.1.3.4	Test description
17.3.2.1.3.4.1	Initial conditions
Same as the initial condition given in clause 7.3.2.1.3.4.1 with following exception:
-	Table 7.3.2.1.3.4.1-1 is replaced by Table 17.3.2.1.3.4.1-1
-	Table 7.3.2.1.3.4.1-2 is replaced by Table 17.3.2.1.3.4.1-2
-	Table 7.3.2.1.3.4.1-3 is replaced by Table 17.3.2.1.3.4.1-3
Table 17.3.2.1.3.4.1-1: Supported test configurations
	Configuration
	Description

	17.3.2.1.3-1
	120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode



Table 17.3.2.1.3.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.5.1 and TS 38.508-1 [14] clause 4.3.1 and 4.4.2

	Channel bandwidth
	As specified by the test configuration selected from Table 17.3.2.1.3.4.1-1

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.3.3.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.4.1.1
	

	Exceptions to connection diagram
	
	



Table 17.3.2.1.3.4.1-3: General test parameters
	Parameter
	Unit
	Test config
	Value
	Comment

	Initial condition
	Active cell
	
	1
	Cell1
	

	
	Neighbour cells
	
	1
	Cell2 
	

	Final condition
	Active cell
	
	1
	Cell2
	

	RF Channel Number
	
	1
	1
	

	Time offset between cells
	
	1
	3 s
	Synchronous cells

	N310
	-
	1
	1
	Maximum consecutive out-of-sync indications from lower layers

	N311
	-
	1
	1
	Minimum consecutive in-sync indications from lower layers

	T310
	ms
	1
	6000
	Radio link failure timer configured by RLF-TimersAndConstants

	T311
	ms
	1
	5000
	RRC re-establishment timer

	Access Barring Information
	-
	1
	Not Sent
	No additional delays in random access procedure.

	SSB configuration
	
	1
	SSB.1 RedCap FR2
	

	SMTC configuration
	
	1
	SMTC.1
	

	DRX cycle length
	s
	1
	OFF
	

	PRACH configuration
	
	1
	PRACH.1 FR2
	Table A.3.8.3.1-1

	T1
	s
	1
	5
	

	T2
	s
	1
	10.84
	Time for the UE to detect RLF
(Summation of TEvaluate_out_SSB defined in clause 8.1B in TS 38.133, T310 and the period for UE turns off transmitter defined in clause 8.1B.5 in TS 38.133 [6]

	T3
	s
	1
	5
	



17.3.2.1.3.4.2	Test procedure
Same as the test procedure given in clause 7.3.2.1.3.4.2.
17.3.2.1.3.4.3	Message contents
TBD
17.3.2.1.3.5	Test requirement
Same as the test requirements given in clause 7.3.2.1.3.5 with following exceptions:
-	Table 7.3.2.1.3.5-1 is replaced by Table 17.3.2.1.3.5-1.
Table 17.3.2.1.3.5-1: Cell specific test parameters
	Parameter
	Unit
	Test configuration
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T3
	T1
	T2
	T3

	Assumption for UE beamsNote 4
	
	
	Rough
	Rough

	TDD configuration
	
	1
	TDDConf.3.1
	TDDConf.3.1

	PDSCH RMC configuration
	
	1
	SR.3.1 TDD
	N/A

	RMSI CORESET RMC configuration
	
	1
	CR.3.1 FDD
	CR.3.1 FDD

	Dedicated CORESET RMC configuration
	
	1
	CCR.3.1 FDD
	CCR.3.1 FDD

	TRS configuration
	
	1
	TRS.2.1 TDD
	N/A

	PDSCH/PDCCH TCI state
	
	1
	TCI.State.2
	N/A

	OCNG Pattern
	
	1
	OP.1 defined in A.3.2.1
	OP.1 defined in A.3.2.1

	Initial DL BWP configuration
	
	1
	DLBWP.0.1
	DLBWP.0.1

	Initial UL BWP configuration
	
	1
	ULBWP.0.1
	ULBWP.0.1

	RLM-RS
	
	1
	SSB
	SSB

	AoA setup
	
	1
	Setup 1
	Setup 1

	

	dB
	1
	5
	-infinity
	-infinity
	-infinity
	-infinity
	5

	
 Note2
	dBm/15 kHz
	1
	-104.7

	
 Note2
	dBm/SCS
	1
	-95.7

	

	dB
	1
	5
	-infinity
	-infinity
	-infinity
	-infinity
	5

	SS-RSRP Note3
	dBm/SCS
	1
	-90.7
	-infinity
	-infinity
	-infinity
	-infinity
	-90.7

	Io
	dBm/95.04 MHz
	1
	-60.52
	-66.71
	-60.52
	-60.52
	-66.71
	-60.52

	Propagation Condition 
	
	1
	AWGN

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	SS-RSRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	Information about types of UE beam is given in B.2.1.3, and does not limit UE implementation or test system implementation



[bookmark: _Toc21621629][bookmark: _Toc29297245][bookmark: _Toc36149446]17.3.2.2	Random access for RedCap
[bookmark: _Toc21621628][bookmark: _Toc29297244][bookmark: _Toc36149445]17.3.2.2.0	Minimum conformance requirements
[bookmark: _Hlk123829958]17.3.2.2.0.1	Minimum conformance requirements for Contention based random access
The minimum conformance requirements given in clause 7.3.2.2.0.1 are applicable for TDD RedCap UEs.
The normative reference for this requirement is TS 38.133 [6] clause 6.2.2B.2.
17.3.2.2.0.2	Minimum conformance requirements for Non-Contention based random access
The minimum conformance requirements given in clause 7.3.2.2.0.2 are applicable for TDD RedCap UEs.
The normative reference for this requirement is TS 38.133 [6] clause 6.2.2B.2.
17.3.2.2.1	NR SA FR2 4-step RA type contention based random access test in FR2 for NR Standalone
Editor’s note: This test case is incomplete. The following aspects are either missing or not yet determined:
-	The settable window for first preamble uplink power and the uplink calibration process are FFS.
-	The test requirement for absolute uplink power is FFS.
-	The test requirement for relative uplink power is FFS.
-	The uncertainty value and test requirement for PRACH timing are in [ ]
-	TT analysis is missing.
-	Antenna diagram and any exceptions are FFS
-	Connection setup in Annex C is FFS
17.3.2.2.1.1	Test purpose
To verify that the behaviour of the random access procedure is according to the requirements and that the PRACH power settings and timing are within specified limits. This test will verify the requirements in TS 38.133 [6] clause 6.2.2B.2 and Clause 7.1A.2 in an AWGN model.
17.3.2.2.1.2	Test applicability
This test applies to all types of NR RedCap UE from Release 17 onwards.
17.3.2.2.1.3	Minimum conformance requirement
The minimum conformance requirements are specified in clause 17.3.2.2.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.17.3.2.2.1.
17.3.2.2.1.4	Test description
17.3.2.2.1.4.1	Initial conditions
Same as the initial conditions given in clause 7.3.2.2.1.4.1 with following exceptions:
-	Table 7.3.2.2.1.4.1-1 is replaced by Table 17.3.2.2.1.4.1-1.
-	Table 7.3.2.2.1.4.1-2 is replaced by Table 17.3.2.2.1.4.1-2.
Table 17.3.2.2.1.4.1-1: Supported test configurations
	Config
	Description

	17.3.2.2.1-1
	NR PCell 120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations depending on UE capability



Table 17.3.2.2.1.4.1-2: Test Environment
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.15-1 and TS 38.508-1 [14] subclause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 17.3.2.2.1.4.1-1.

	Propagation conditions
	No interference
	As specified in Annex C.2.1.

	Connection Diagram
	TE Part
	FFS
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	FFS
	

	Exceptions to connection diagram
	
	



17.3.2.2.1.4.2	Test procedure
Same as the test procedure given in clause 7.3.2.2.1.4.2.
17.3.2.2.1.4.3	Message contents
Same as the message contents given in clause 7.3.2.2.1.4.3.
17.3.2.2.1.5	Test requirement
Same as the test requirements given in clause 7.3.2.2.1.5 with following exception:
-	Table 7.3.2.2.1.5-1 is replaced by Table 17.3.2.2.1.5-1.
-	Table 7.3.2.2.1.5-2 is replaced by Table 17.3.2.2.1.5-2.
Table 17.3.2.2.1.5-1: General test parameters
	Parameter
	Unit
	Test-1
	Comments

	SSB Configuration
	
	SSB.1 FR2
	As defined in A.3.2

	CSI-RS for tracking
	
	TRS.2.1 TDD
	

	Duplex Mode
	
	TDD
	

	TDD Configuration
	
	TDDConf.3.1
	As defined in A.1.5

	BWchannel
	MHz
	100: NRB,c = 66
	

	Data RBs allocated
	
	24
	

	OCNG Pattern Note 1 
	
	OP.1
	As defined in A.2.1

	PDSCH Reference Channel Note 2
	
	SR.3.1 TDD
	As defined in A.1.1

	RMSI CORESET Reference Channel
	
	CR.3.1 TDD
	As defined in A.1.2

	NR RF Channel Number
	
	1
	

	EPRE ratio of PSS to SSS
	dB
	0
	

	EPRE ratio of PBCH_DMRS to SSS
	dB
	
	

	EPRE ratio of PBCH to PBCH_DMRS
	dB
	
	

	EPRE ratio of PDCCH_DMRS to SSS
	dB
	
	

	EPRE ratio of PDCCH to PDCCH_DMRS
	dB
	
	

	EPRE ratio of PDSCH_DMRS to SSS
	dB
	
	

	EPRE ratio of PDSCH to PDSCH_DMRS
	dB
	
	

	[bookmark: _Hlk52384318]ss-PBCH-BlockPower
	dBm/SCS
	+20 +ΔUL
	As defined in TS 38.331 [13].
ΔUL is derived from the uplink calibration process Note 3

	Configured UE transmitted power ([image: ])
	dBm
	maximum value configurable for certain power class 
	As defined in clause 6.2.4 of TS 38.101-2 [3]

	PRACH Configuration
	
	PRACH.1 FR2
	As defined in A.7.2, with exceptions as defined below

	[bookmark: _Hlk52383771]rsrp-ThresholdSSB
	dBm
	RSRP_69 +ΔDL
	RSRP_69 corresponds to -88dBm. ΔDL is derived from the downlink calibration process Note 4

	preambleReceivedTargetPower
	dBm
	-100
	As defined in TS 38.331 [13]

	Note 1:	OCNG shall be used such that a constant total transmitted power spectral density is achieved for all OFDM symbols. The OCNG pattern is chosen during the test according to the presence of a DL reference measurement channel.
Note 2:	The DL PDSCH reference measurement channel is used in the test only when a downlink transmission dedicated to the UE under test is required.
Note 3:	The ΔUL value is calculated as -ROUND(PPRACH0 -1), where PPRACH0 is the measured first PRACH power with -80.6dBm/SCS applied, preambleReceivedTargetPower = -100dBm and ss-PBCH-BlockPower = 20dBm. These values are used during the uplink calibration process carried out before the test case is run, with the UE configured to send PRACH.
Note 4:	The ΔDL value is calculated as (RSRP_REP – RSRP_76), where RSRP_REP is the SS-RSRP Reported value in Table 10.1.6.1-1 with -80.6dBm/SCS applied. These values are used during the downlink calibration process carried out before the test case is run, with the UE configured to report SS-RSRP. For a Reported value RSRP_x, x is treated as a positive integer value.



Table 17.3.2.2.1.5-2: OTA-related test parameters
	Parameter
	Unit
	Test-1
	Comments

	AoA setup
	
	Setup 1
	As defined in A.9.1

	Assumption for UE beamsNote 2
	
	Rough
	

	SSB with index 0
	Es Note1
	dBm/SCS
	-80.6
	Power of SSB with index 0 is set to be above configured rsrp-ThresholdSSB

	
	SSB_RP
	dBm/SCS
	-80.6
	

	
	Es/IotBB
	dB
	21.09
	

	
	Io
	dBm/95.04 MHz
	-56.01
	Io in symbols containing SSB index 0

	SSB with index 1
	Es Note1
	dBm/SCS
	-95.0
	Power of SSB with index 1 is set to be below configured rsrp-ThresholdSSB

	
	SSB_RP
	dBm/SCS
	-95.0
	

	
	Es/IotBB
	dB
	6.69
	

	
	Io
	dBm/95.04 MHz
	-70.41
	Io in symbols containing SSB index 1

	Propagation Condition
	-
	AWGN
	

	Note 1:	No artificial noise is applied in this test.
Note 2:	Information about types of UE beam is given in TS 38.133 [6] clause B.2.1.3, and does not limit UE implementation or test system implementation



17.3.2.2.2	NR SA FR2 4-step RA type non-contention based random access test in FR2 for NR Standalone
Editor’s note: This test case is incomplete. The following aspects are either missing or not yet determined:
-	The settable window for first preamble uplink power and the uplink calibration process are FFS.
-	The test requirement for absolute uplink power is FFS.
-	The test requirement for relative uplink power is FFS.
-	The uncertainty value and test requirement for PRACH timing are in [ ]
-	TT analysis is missing
-	Antenna diagram and any exceptions are FFS
-	Connection setup in Annex C is FFS
17.3.2.2.2.1	Test purpose
To verify that the behaviour of the random access procedure is according to the requirements and that the PRACH power settings and timing are within specified limits. This test will verify the requirements in TS 38.133 [6] clause 6.2.2B.2 and Clause 7.1A.2 in an AWGN model.
17.3.2.2.2.2	Test applicability
This test applies to all types of NR RedCap UEs from Release 17 onwards. Additionally Test 2 is applicable to NR RedCap UEs that supports CSI-RS based Random Access Preamble.
17.3.2.2.2.3	Minimum conformance requirement
The minimum conformance requirements are specified in clause 17.3.2.2.0.2.
The normative reference for this requirement is TS 38.133 [6] clause A.17.3.2.2.2.
17.3.2.2.2.4	Test description
17.3.2.2.2.4.1	Initial conditions
Same as the initial conditions given in clause 7.3.2.2.2.4.1 with following exceptions:
-	Table 7.3.2.2.2.4.1-1 is replaced by Table 17.3.2.2.2.4.1-1.
-	Table 7.3.2.2.2.4.1-2 is replaced by Table 17.3.2.2.2.4.1-2.
Table 17.3.2.2.2.4.1-1: Supported test configurations
	Config
	Description

	17.3.2.2.2-1
	NR PCell 120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations depending on UE capability



Table 17.3.2.2.2.4.1-2: Test Environment
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.15-1 and TS 38.508-1 [14] subclause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 17.3.2.2.2.4.1-1.

	Propagation conditions
	No interference
	As specified in Annex C.2.1.

	Connection Diagram
	TE Part
	FFS
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	FFS
	

	Exceptions to connection diagram
	
	



17.3.2.2.2.4.2	Test procedure
Same as the test procedure given in clause 7.3.2.2.2.4.2.
17.3.2.2.2.4.3	Message contents
Same as the message contents given in clause 7.3.2.2.2.4.3.
17.3.2.2.2.5	Test requirement
Same as the test requirements given in clause 7.3.2.2.2.5 with following exception:
-	Table 7.3.2.2.2.5-1 is replaced by Table 17.3.2.2.2.5-1.
-	Table 7.3.2.2.2.5-2 is replaced by Table 17.3.2.2.2.5-2.
Table 17.3.2.2.2.5-1: General test parameters
	Parameter
	Unit
	Test-1
	Test-2
	Comments

	SSB Configuration
	
	SSB.1 FR2
	SSB.1 FR2
	As defined in A.3.2

	CSI-RS for tracking
	
	TRS.2.1 TDD
	TRS.2.1 TDD
	

	CSI-RS Configuration
	
	N/A
	CSI-RS.3.1 TDD
	As defined in A.1.4

	Duplex Mode
	
	TDD
	TDD
	

	TDD Configuration
	
	TDDConf.3.1
	TDDConf.3.1
	As defined in A.1.5

	BWchannel
	MHz
	100: NRB,c = 66
	100: NRB,c = 66
	

	Data RBs allocated
	
	24
	24
	

	OCNG Pattern Note 1 
	
	OP.3
	OP.3
	As defined in A.2.1.

	PDSCH Reference Channel Note 2
	
	SR.3.1 TDD
	SR.3.1 TDD
	As defined in A.1.1.

	RMSI CORESET Reference Channel
	
	CR.3.1 TDD
	CR.3.1 TDD
	As defined in A.1.2

	NR RF Channel Number
	
	1
	1
	

	EPRE ratio of PSS to SSS
	dB
	0
	0
	

	EPRE ratio of PBCH_DMRS to SSS
	dB
	
	
	

	EPRE ratio of PBCH to PBCH_DMRS
	dB
	
	
	

	EPRE ratio of PDCCH_DMRS to SSS
	dB
	
	
	

	EPRE ratio of PDCCH to PDCCH_DMRS
	dB
	
	
	

	EPRE ratio of PDSCH_DMRS to SSS
	dB
	
	
	

	EPRE ratio of PDSCH to PDSCH_DMRS
	dB
	
	
	

	ss-PBCH-BlockPower
	dBm/
SCS
	+20 +ΔUL
	+20 +ΔUL
	As defined in TS 38.331 [13].
ΔUL is derived from the uplink calibration process Note 3

	Configured UE transmitted power ([image: ])
	dBm
	maximum value configurable for certain power class 
	maximum value configurable for certain power class 
	As defined in clause 6.2.4 in TS 38.101-2 [3]

	PRACH Configuration
	
	PRACH.2 FR2
	PRACH.3 FR2
	As defined in A.7.2, with exceptions as defined below.

	rsrp-ThresholdSSB
	dBm
	RSRP_69 +ΔDL
	RSRP_69 +ΔDL
	RSRP_69 corresponds to -88dBm. ΔDL is derived from the downlink calibration process Note 4

	preambleReceivedTargetPower
	dBm
	-100
	-100
	As defined in TS 38.331 [13]

	Note 1:	OCNG shall be used such that a constant total transmitted power spectral density is achieved for all OFDM symbols. The OCNG pattern is chosen during the test according to the presence of a DL reference measurement channel.
Note 2:	The DL PDSCH reference measurement channel is used in the test only when a downlink transmission dedicated to the UE under test is required.
Note 3:	The ΔUL value is calculated as -ROUND(PPRACH0 -1), where PPRACH0 is the measured first PRACH power with -80.6dBm/SCS applied, preambleReceivedTargetPower = -100dBm and ss-PBCH-BlockPower = 20dBm. These values are used during the uplink calibration process carried out before the test case is run, with the UE configured to send PRACH.
Note 4:	The ΔDL value is calculated as (RSRP_REP – RSRP_76), where RSRP_REP is the SS-RSRP Reported value in Table 10.1.6.1-1 with -80.6dBm/SCS applied. These values are used during the downlink calibration process carried out before the test case is run, with the UE configured to report SS-RSRP. For a Reported value RSRP_x, x is treated as a positive integer value.



Table 17.3.2.2.2.5-2: OTA-related test parameters
	Parameter
	Unit
	Test-1
	Test-2
	Comments

	AoA setup
	
	Setup 1
	Setup 1
	As defined in A.9.1

	Assumption for UE beamsNote 2
	
	Rough
	Rough
	

	SSB with index 0
	Es Note1
	dBm/SCS
	-80.6
	-80.6
	Power of SSB with index 0 is set to be above configured rsrp-ThresholdSSB

	
	SSB_RP
	dBm/SCS
	-80.6
	-80.6
	

	
	Es/IotBB
	dB
	21.09
	21.09
	

	
	Io
	dBm/
95.04 MHz
	-56.01
	-56.01
	Io in symbols containing SSB index 0

	SSB with index 1
	Es Note1
	dBm/SCS
	-95.0
	-95.0
	Power of SSB with index 1 is set to be below configured rsrp-ThresholdSSB

	
	SSB_RP
	dBm/SCS
	-95.0
	-95.0
	

	
	Es/IotBB
	dB
	6.69
	6.69
	

	
	Io
	dBm/
95.04 MHz
	-70.41
	-70.41
	Io in symbols containing SSB index 1

	Propagation Condition
	-
	AWGN
	AWGN
	

	Note 1:	No artificial noise is applied in this test.
Note 2:	Information about types of UE beam is given in TS 38.133 [6] clause B.2.1.3, and does not limit UE implementation or test system implementation



17.3.2.2.3	NR SA FR2 2-step RA type contention based random access test in FR2 for NR Standalone
Editor’s note: This test case is incomplete. The following aspects are either missing or not yet determined:
-	The settable window for first preamble uplink power and the uplink calibration process are FFS.
-	The test requirement for absolute uplink power is FFS.
-	The test requirement for relative uplink power is FFS.
-	The uncertainty value and test requirement for PRACH timing are in [ ]
-	TT analysis is missing
-	Antenna diagram and any exceptions are FFS
-	Connection setup in Annex C is FFS
17.3.2.2.3.1	Test purpose
To verify that the behaviour of the 2-step RA type random access procedure is according to the requirements and that the MsgA PRACH, MsgA PUSCH power settings and timing are within specified limits. This test will verify the requirements in TS 38.133 [6] clause 6.2.2B.2 and Clause 7.1A.2 in an AWGN model.
17.3.2.2.3.2	Test applicability
This test applies to all types of NR RedCap UE from Release 17 onwards supporting 2-step RACH.
17.3.2.2.3.3	Minimum conformance requirement
The minimum conformance requirements are specified in clause 17.3.2.2.0.2.
The normative reference for this requirement is TS 38.133 [6] clause A.17.3.2.2.3.
17.3.2.2.3.4	Test description
17.3.2.2.3.4.1	Initial conditions
Same as the initial conditions given in clause 7.3.2.2.3.4.1 with following exceptions:
-	Table 7.3.2.2.3.4.1-1 is replaced by Table 17.3.2.2.3.4.1-1.
-	Table 7.3.2.2.3.4.1-2 is replaced by Table 17.3.2.2.3.4.1-2.
Table 17.3.2.2.3.4.1-1: Supported test configurations
	Config
	Description

	17.3.2.2.3-1
	NR PCell 120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations depending on UE capability



Table 17.3.2.2.3.4.1-2: Test Environment
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.15-1 and TS 38.508-1 [14] subclause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 17.3.2.2.3.4.1-1.

	Propagation conditions
	No interference
	As specified in Annex C.2.1.

	Connection Diagram
	TE Part
	FFS
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	FFS
	

	Exceptions to connection diagram
	
	



17.3.2.2.3.4.2	Test procedure
Same as the test procedure given in clause 7.3.2.2.3.4.2.
17.3.2.2.3.4.3	Message contents
Same as the message contents given in clause 7.3.2.2.3.4.3.
17.3.2.2.3.5	Test requirement
Same as the test requirements given in clause 7.3.2.2.3.5 with following exception:
-	Table 7.3.2.2.3.5-1 is replaced by Table 17.3.2.2.3.5-1.
-	Table 7.3.2.2.3.5-2 is replaced by Table 17.3.2.2.3.5-2.
Table 17.3.2.2.3.5-1: General test parameters
	Parameter
	Unit
	Test-1
	Comments

	SSB Configuration
	
	SSB.1 RedCap FR2
	As defined in A.3.10

	Duplex Mode for Cell 1
	
	TDD
	

	TDD Configuration
	
	TDDConf.3.1
	As defined in A.3.1.4

	BWchannel
	MHz
	100: NRB,c = 24
	

	OCNG Pattern Note 1 
	
	OCNG pattern 1
	As defined in A.3.2.1.

	PDSCH Reference Channel Note 2
	
	SR.3.1 TDD
	As defined in A.3.1.1.

	RMSI CORESET Reference Channel
	
	CR.3.1 TDD
	As defined in A.3.1.2

	NR RF Channel Number
	
	1
	

	EPRE ratio of PSS to SSS
	dB
	0
	

	EPRE ratio of PBCH_DMRS to SSS
	dB
	
	

	EPRE ratio of PBCH to PBCH_DMRS
	dB
	
	

	EPRE ratio of PDCCH_DMRS to SSS
	dB
	
	

	EPRE ratio of PDCCH to PDCCH_DMRS
	dB
	
	

	EPRE ratio of PDSCH_DMRS to SSS
	dB
	
	

	EPRE ratio of PDSCH to PDSCH_DMRS
	dB
	
	

	ss-PBCH-BlockPower
	dBm/ SCS
	+20 +ΔUL
	As defined in TS 38.331 [2].
ΔUL is derived from the uplink calibration process Note 3

	
Configured UE transmitted power ()
	dBm
	maximum value configurable for certain power class 
	As defined in clause 6.2.4 in TS 38.101-2 [19]

	MsgA Configuration
	
	FR2 MsgA configuration 1
	As defined in A.3.20.3, with exceptions as defined below

	msgA-RSRP-ThresholdSSB
	dBm
	RSRP_69 +ΔDL
	RSRP_69 corresponds to -88dBm. ΔDL is derived from the downlink calibration process Note 4

	preambleReceivedTargetPower
	dBm
	-100
	As defined in TS 38.331 [2]

	Note 1:	OCNG shall be used such that a constant total transmitted power spectral density is achieved for all OFDM symbols. The OCNG pattern is chosen during the test according to the presence of a DL reference measurement channel.
Note 2:	The DL PDSCH reference measurement channel is used in the test only when a downlink transmission dedicated to the UE under test is required.
Note 3:	The ΔUL value is calculated as -ROUND(PMsgA0 -1), where PMsgA0 is the measured first MsgA PRACH power with -80.6dBm/SCS applied, msgA-PreambleReceivedTargetPower = -100dBm and ss-PBCH-BlockPower = 20dBm. These values are used during the uplink calibration process carried out before the test case is run, with the UE configured to send MsgA.
Note 4:	The ΔDL value is calculated as (RSRP_REP – RSRP_76), where RSRP_REP is the SS-RSRP Reported value in Table 10.1.6.1-1 with -80.6dBm/SCS applied. These values are used during the downlink calibration process carried out before the test case is run, with the UE configured to report SS-RSRP. For a Reported value RSRP_x, x is treated as a positive integer value.



Table 17.3.2.2.3.5-2: OTA-related test parameters
	Parameter
	Unit
	Test-1
	Comments

	AoA setup
	
	Setup 2b
	As defined in A.9.2

	Assumption for UE beamsNote 2
	
	Rough
	

	SSB with index 0
	Es Note1
	dBm/SCS
	-80.6
	Power of SSB with index 0 is set to be above configured msgA-RSRP-ThresholdSSB

	
	SSB_RP
	dBm/SCS
	-80.6
	

	
	Es/IotBB
	dB
	21.09
	

	
	Io
	dBm/95.04 MHz
	-56.01
	Io in symbols containing SSB index 0

	SSB with index 1
	Es Note1
	dBm/SCS
	-95.0
	Power of SSB with index 1 is set to be below configured msgA-RSRP-ThresholdSSB

	
	SSB_RP
	dBm/SCS
	-95.0
	

	
	Es/IotBB
	dB
	6.69
	

	
	Io
	dBm/95.04 MHz
	-70.41
	Io in symbols containing SSB index 1

	Propagation Condition 
	-
	AWGN
	

	Note 1:	No artificial noise is applied in this test.
Note 2:	Information about types of UE beam is given in B.2.1.3, and does not limit UE implementation or test system implementation



17.3.2.2.4	NR SA FR2 2-step RA type non-contention based random access test in FR2 for NR Standalone
Editor’s note: This test case is incomplete. The following aspects are either missing or not yet determined:
-	The settable window for first preamble uplink power and the uplink calibration process are FFS.
-	The test requirement for absolute uplink power is FFS.
-	The test requirement for relative uplink power is FFS.
-	The uncertainty value and test requirement for PRACH timing are in [ ]
-	TT analysis is missing
-	Antenna diagram and any exceptions are FFS
-	Connection setup in Annex C is FFS
17.3.2.2.4.1	Test purpose
To verify that the behaviour of the 2-step RA type random access procedure is according to the requirements and that the MsgA PRACH, MsgA PUSCH power settings and timing are within specified limits. This test will verify the requirements in TS 38.133 [6] clause 6.2.2B.2 and Clause 7.1A.2 in an AWGN model.
17.3.2.2.4.2	Test applicability
This test applies to all types of NR RedCap UE from Release 17 onwards and supporting 2-step RACH.
17.3.2.2.4.3	Minimum conformance requirement
The minimum conformance requirements are specified in clause 17.3.2.2.0.2.
The normative reference for this requirement is TS 38.133 [6] clause A.17.3.2.2.4.
17.3.2.2.4.4	Test description
17.3.2.2.4.4.1	Initial conditions
Same as the initial conditions given in clause 7.3.2.2.4.4.1 with following exceptions:
-	Table 7.3.2.2.4.4.1-1 is replaced by Table 17.3.2.2.4.4.1-1.
-	Table 7.3.2.2.4.4.1-2 is replaced by Table 17.3.2.2.4.4.1-2.
Table 17.3.2.2.4.4.1-1: Supported test configurations
	Config
	Description

	17.3.2.2.4-1
	NR PCell 120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations depending on UE capability



Table 17.3.2.2.4.4.1-2: Test Environment
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.15-1 and TS 38.508-1 [14] subclause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 17.3.2.2.4.4.1-1.

	Propagation conditions
	No interference
	As specified in Annex C.2.1.

	Connection Diagram
	TE Part
	FFS
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	FFS
	

	Exceptions to connection diagram
	
	



17.3.2.2.4.4.2	Test procedure
Same as the test procedure given in clause 7.3.2.2.4.4.2.
17.3.2.2.4.4.3	Message contents
Same as the message contents given in clause 7.3.2.2.4.4.3.
17.3.2.2.4.5	Test requirement
Same as the test requirements given in clause 7.3.2.2.4.5 with following exception:
-	Table 7.3.2.2.4.5-1 is replaced by Table 17.3.2.2.4.5-1.
-	Table 7.3.2.2.4.5-2 is replaced by Table 17.3.2.2.4.5-2.
Table 17.3.2.2.4.5-1: General test parameters
	Parameter
	Unit
	Test-1
	Comments

	SSB Configuration
	
	SSB.1 RedCap FR2
	As defined in A.3.10

	Duplex Mode for Cell 1
	
	TDD
	

	TDD Configuration
	
	TDDConf.3.1
	As defined in A.3.1.4

	BWchannel
	MHz
	100: NRB,c = 24
	

	OCNG Pattern Note 1 
	
	OP.3
	As defined in A.3.2.1.

	PDSCH Reference Channel Note 2
	
	SR.3.1 TDD
	As defined in A.3.1.1.

	NR RF Channel Number
	
	1
	

	EPRE ratio of PSS to SSS
	dB
	0
	

	EPRE ratio of PBCH_DMRS to SSS
	dB
	
	

	EPRE ratio of PBCH to PBCH_DMRS
	dB
	
	

	EPRE ratio of PDCCH_DMRS to SSS
	dB
	
	

	EPRE ratio of PDCCH to PDCCH_DMRS
	dB
	
	

	EPRE ratio of PDSCH_DMRS to SSS
	dB
	
	

	EPRE ratio of PDSCH to PDSCH_DMRS
	dB
	
	

	ss-PBCH-BlockPower
	dBm/ SCS
	+20 +ΔUL
	As defined in TS 38.331 [2].
ΔUL is derived from the uplink calibration process Note 3

	
Configured UE transmitted power ()
	dBm
	maximum value configurable for certain power class 
	As defined in clause 6.2.4 in TS 38.101-2 [19]

	MsgA Configuration
	
	FR2 MsgA configuration 1
	As defined in A.3.20.3, with exceptions as defined below

	msgA-RSRP-ThresholdSSB
	dBm
	RSRP_69 +ΔDL
	RSRP_69 corresponds to -88dBm. ΔDL is derived from the downlink calibration process Note 4

	preambleReceivedTargetPower
	dBm
	-100
	As defined in TS 38.331 [2]

	Note 1:	OCNG shall be used such that a constant total transmitted power spectral density is achieved for all OFDM symbols. The OCNG pattern is chosen during the test according to the presence of a DL reference measurement channel.
Note 2:	The DL PDSCH reference measurement channel is used in the test only when a downlink transmission dedicated to the UE under test is required.
Note 3:	The ΔUL value is calculated as -ROUND(PMsgA0 -1), where PMsgA0 is the measured first MsgA PRACH power with -80.6dBm/SCS applied, msgA-PreambleReceivedTargetPower = -100dBm and ss-PBCH-BlockPower = 20dBm. These values are used during the uplink calibration process carried out before the test case is run, with the UE configured to send MsgA.
Note 4:	The ΔDL value is calculated as (RSRP_REP – RSRP_76), where RSRP_REP is the SS-RSRP Reported value in Table 10.1.6.1-1 with -80.6dBm/SCS applied. These values are used during the downlink calibration process carried out before the test case is run, with the UE configured to report SS-RSRP. For a Reported value RSRP_x, x is treated as a positive integer value.



Table 17.3.2.2.4.5-2: OTA-related test parameters
	Parameter
	Unit
	Test-1
	Comments

	AoA setup
	
	Setup 2b
	As defined in A.9.2

	Assumption for UE beamsNote 2
	
	Rough
	

	SSB with index 0
	Es Note1
	dBm/SCS
	-80.6
	Power of SSB with index 0 is set to be above configured msgA-RSRP-ThresholdSSB

	
	SSB_RP
	dBm/SCS
	-80.6
	

	
	Es/IotBB
	dB
	21.09
	

	
	Io
	dBm/95.04 MHz
	-56.01
	Io in symbols containing SSB index 0

	SSB with index 1
	Es Note1
	dBm/SCS
	-95.0
	Power of SSB with index 1 is set to be below configured msgA-RSRP-ThresholdSSB

	
	SSB_RP
	dBm/SCS
	-95.0
	

	
	Es/IotBB
	dB
	6.69
	

	
	Io
	dBm/95.04 MHz
	-70.41
	Io in symbols containing SSB index 1

	Propagation Condition 
	-
	AWGN
	

	Note 1:	No artificial noise is applied in this test.
Note 2:	Information about types of UE beam is given in B.2.1.3, and does not limit UE implementation or test system implementation



17.3.2.3	RRC Connection Release with Redirection for RedCap
17.3.2.3.0	Minimum conformance requirements
17.3.2.3.0.1	Minimum conformance requirements for FR2-FR2 RRC connection release with redirection
The minimum requirements given in clause 7.3.2.3.0.1 shall apply.
17.3.2.3.1	NR SA FR2-FR2 Redirection from NR in FR2 to NR in FR2
Editor's Note: This test case is incomplete in following aspects:
-	TT analysis is still missing.
17.3.2.3.1.1	Test purpose
To verify RRC connection release with redirection from NR to NR requirements specified in clause 6.2.3A.2.1.
17.3.2.3.1.2	Test applicability
This test applies to all types of NR RedCap UE with 2 Rx from Release 17 onwards and supporting FR2.
17.3.2.3.1.3	Minimum conformance requirement
The minimum conformance requirements are specified in clause 17.3.2.3.0.1.
The normative reference for this requirement is TS 38.133 [6] A.17.3.2.3.1.
17.3.2.3.1.4	Test description
17.3.2.3.1.4.1	Initial conditions
Same as the initial conditions given in clause 7.3.2.3.1.4.1 with following exceptions:
-	Table 7.3.2.3.1.4.1-1 is replaced by Table 17.3.2.3.1.4.1-1;
-	Table 7.3.2.3.1.4.1-2 is replaced by Table 17.3.2.3.1.4.1-2;
-	Table 7.3.2.3.1.4.1-3 is replaced by Table 17.3.2.3.1.4.1-3;
Table 17.3.2.3.1.4.1-1: Supported test configurations
	Configuration
	Description

	17.3.2.3.1-1
	Source cell: NR 120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode
Target cell:  NR 120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode



Table 17.3.2.3.1.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E.15 and TS 38.508-1 [14] clause 4.3.1 and 7.2.3.

	Channel bandwidth
	As specified by the test configuration selected from Table 17.3.2.3.1.4.1-1

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.3.3.1-1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.4.1.1
	

	Exceptions to connection diagram
	N/A
	



Table 17.3.2.3.1.4.1-3: General test parameters
	Parameter
	Unit
	Value
	Comment

	Initial conditions
	Active cell
	
	Cell 1
	

	
	Neighbouring cell
	
	Cell 2
	

	Final condition
	Active cell
	
	Cell 2
	

	Filter coefficient
	
	0
	L3 filtering is not used

	Access Barring Information
	-
	Not Sent
	No additional delays in random access procedure.

	Time offset between cells
	
	3 s
	Synchronous cells

	T1
	s
	5
	

	T2
	s
	3.2
	



17.3.2.3.1.4.2	Test procedure
Same as the test procedure given in clause 7.3.2.3.1.4.2.
17.3.2.3.1.4.3	Message contents
Same as the message contents given in clause 7.3.2.3.1.4.3.
17.3.2.3.1.5	Test requirement
Same as the test requirements given in 7.3.2.3.1.5 with followings exception:
-	Table 7.3.2.3.1.5-1 is replaced by Table 17.3.2.3.1.5-1.
Table 17.3.2.3.1.5-1: Cell specific test parameters
	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T1
	T2

	Assumption for UE beamsNote 6
	
	Rough
	Rough

	AoA setup
	
	Setup 1 as defined in A.9

	NR RF Channel Number
	
	1
	2

	Duplex mode
	
	TDD

	TDD configuration
	
	TDDConf.3.1

	BWchannel
	MHz
	100: NRB,c = 66

	BWP BW
	MHz
	100: NRB,c = 66

	Data RBs allocated
	
	66

	DRX Cycle
	ms
	Not Applicable

	PDSCH RMC
	
	SR.3.1 TDD

	RMSI CORESET RMC
	
	CR.3.1 TDD

	Control Channel RMC
	
	CCR.3.1 TDD

	OCNG Patterns
	
	OP.1

	SMTC configuration
	
	SMTC.1 FR2

	SSB Configuration
	
	SSB.3 FR2

	PDSCH/PDCCH subcarrier spacing
	kHz
	120

	PUCCH/PUSCH subcarrier spacing
	kHz
	120

	PRACH configuration 
	
	PRACH.1 FR2

	TRS configuration
	
	TRS.2.1 TDD

	PDSCH/PDCCH TCI state
	
	TCI.State.2

	BWP configuration
	Initial DL BWP
	
	DLBWP.0.1

	
	Dedicated DL BWP
	
	DLBWP.1.1

	
	Initial UL BWP
	
	ULBWP.0.1

	
	Dedicated UL BWP
	
	ULBWP.1.1

	EPRE ratio of PSS to SSS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	

	EPRE ratio of OCNG DMRS to SSS Note 1
	
	

	EPRE ratio of OCNG to OCNG DMRS Note 1
	
	

	
Note2
	dBm/15kHz
	-104.7
	-104.7

	
Note2
	dBm/SCS
	-95.7
	-95.7

	

	dB
	5
	5
	-Infinity
	5

	

	dB
	5
	5
	-Infinity
	5

	IoNote3
	dBm/BW
	-60.5
	-60.5
	-66.7
	-60.5

	Propagation condition
	-
	AWGN

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	Equivalent power received by an antenna with 0 dBi gain at the centre of the quiet zone
Note 5:	As observed with 0 dBi gain antenna at the centre of the quiet zone
Note 6:	Information about types of UE beam is given in 38.133 [6] clause B.2.1.3, and does not limit UE implementation or test system implementation


17.4	Timing for RedCap
17.4.1	UE transmit timing for RedCap
17.4.1.0	Minimum Conformance Requirements
17.4.1.0.1	Minimum conformance requirements for UE transmit timing accuracy

The UE shall have capability to follow the frame timing change of the reference cell in connected state or when transmiting PUSCH on CG resources for SDT in RRC_Inactive. The uplink frame transmission takes place  before the reception of the first detected path (in time) of the corresponding downlink frame from the reference cell. UE initial transmit timing accuracy and gradual timing adjustment requirements are defined in the following requirements.
The UE initial transmission timing error shall be less than or equal to Te where the timing error limit value Te is specified in Table 17.4.1.0.1-1. This requirement applies:
-	when it is the first transmission in a DRX cycle for PUCCH, PUSCH and SRS, or it is the PRACH transmission, or it is the msgA transmission.
-	when it is the transmission for PUSCH on CG resources for SDT in RRC_Inactive.
The UE shall meet the Te requirement for an initial transmission provided that at least one SSB (CD-SSB or NCD-SSB) is available at the UE for acquiring the frame timing of the reference cell during the last 160 ms on the condition that:
-	the SSB is within the UE’s active BWP, or 
-	the SSB is not within the UE’s active BWP, and the measurement gap is configured.
The reference point for the UE initial transmit timing control requirement shall be the downlink timing of the reference cell minus [image: ]. The downlink timing is defined as the time when the first detected path (in time) of the corresponding downlink frame used by the UE to determine downlink timing is received from the reference cell at UE antenna. NTA for PRACH is defined as 0.
[image: ] (in Tc units) for other channels is the difference between UE transmission timing and the downlink timing immediately after when the last timing advance in TS 38.133 [6] clause 7.3A was applied. NTA for other channels is not changed until next timing advance is received. The value of[image: ]depends on the duplex mode of the cell in which the uplink transmission takes place and the frequency range (FR). [image: ]is defined in Table Table 17.4.1.0.1-2.
Table 17.4.1.0.1-1: Te Timing Error Limit
	Frequency Range
	SCS of SSB signals (kHz)
	SCS of uplink signals (kHz)
	Te

	2
	240
	120
	3*64*Tc

	Note 1:	Tc is the basic timing unit defined in TS 38.211 [6]



Table 17.4.1.0.1-2: The Value of [image: ]
	Frequency range and band of cell used for uplink transmission
	[image: ](Unit: TC)

	FR2
	13792



When it is not the first transmission in a DRX cycle or there is no DRX cycle, and when it is the transmission for PUCCH, PUSCH and SRS transmission, the UE shall be capable of changing the transmission timing according to the received downlink frame of the reference cell except when the timing advance in TS 38.133 [6] clause 7.3A is applied.
When the transmission timing error between the UE and the reference timing exceeds Te then the UE is required to adjust its timing to within Te. The reference timing shall be [image: ] before the downlink timing of the reference cell. All adjustments made to the UE uplink timing shall follow these rules:
1)	The maximum amount of the magnitude of the timing change in one adjustment shall be Tq.
2)	The minimum aggregate adjustment rate shall be Tp per second.
3)	The maximum aggregate adjustment rate shall be Tq per 200 ms.
	where the maximum autonomous time adjustment step Tq and the aggregate adjustment rate Tp are specified in Table 17.4.1.0.1-3.
Table 17.4.1.0.1-3: Tq Maximum Autonomous Time Adjustment Step and Tp Minimum Aggregate Adjustment rate
	Frequency Range
	SCS of uplink signals (kHz)
	Tq
	Tp 

	2
	120
	2.5*64*Tc
	2.5*64*Tc

	NOTE:	Tc is the basic timing unit defined in TS 38.211 [6]



The normative reference for this requirement is TS.38.133 [6] clause 7.1A.1 and 7.1A.2.
17.4.1.1	NR SA FR2 NR UE Transmit Timing Test for FR2
Editor's Note: This test case is incomplete in following aspects:
-	TT analysis is still missing
17.4.1.1.1	Test purpose
To verify that the UE can follow frame timing change of the connected gNB and that the UE initial transmit timing accuracy, maximum amount of timing change in one adjustment, minimum and maximum adjustment rate are within the specified limits. This test will verify the requirements in TS 38.133 [6] clause 7.1A.2.
17.4.1.1.2	Test applicability
This test applies to all types of NR RedCap UE with 2 Rx from Release 17 onward and supporting FR2. 
17.4.1.1.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 17.4.1.0.1.
The normative reference for this requirement is TS.38.133 [6] clause A.17.4.1.1
17.4.1.1.4	Test Description
17.4.1.1.4.1	Initial Conditions
Same as the initial conditions given in clause 7.4.1.1.4.1 with following exceptions:
-	Table 7.4.1.1.4.1-1 is replaced by Table 17.4.1.1.4.1-1;
-	Table 7.4.1.1.4.1-2 is replaced by Table 17.4.1.1.4.1-2;
Table 17.4.1.1.4.1-1: Supported test configurations
	Configuration
	Description

	17.4.1.1-1
	NR TDD, SSB SCS 240 kHz, data SCS 120 kHz, BW 100 MHz



Table 17.4.1.1.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.15-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 17.4.1.1.4.1-1

	Propagation conditions
	AWGN
	As specified in clause C.2.2.

	Connection Diagram
	TE Part
	A.3.3.1.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.4.1.1
	

	Exceptions to connection diagram
	N/A
	



17.4.1.1.4.2	Test procedure
Same as the test procedure given in 7.4.1.1.4.2.
17.4.1.1.4.3	Message contents
Same as the message contents given in 7.4.1.1.4.3.
17.4.1.1.5	Test Requirements
Same as the test requirements given in 7.4.1.1.5 with following exceptions:
-	Table 7.4.1.1.5-1 is replaced by Table 17.4.1.1.5-1;
-	Table 7.4.1.1.5-2 is replaced by Table 17.4.1.1.5-2;
-	Table 7.4.1.1.5-3 is replaced by Table 17.4.1.1.5-3;
-	Table 7.4.1.1.5-4 is replaced by Table 17.4.1.1.5-4;
-	Table 7.4.1.1.5-5 is replaced by Table 17.4.1.1.5-5;
Table 17.4.1.1.5-1: Cell specific test parameters
	Parameter
	Unit
	Test1
	Test2

	SSB ARFCN
	
	Freq1
	Freq1

	Duplex Mode
	
	TDD

	TDD configuration
	
	TDDConf.3.1

	BWchannel
	MHz
	100: NRB,c = 66

	Data RBs allocated
	
	66

	Initial BWP Configuration
	
	DLBWP.0.1
ULBWP.0.1

	Dedicated BWP Configuration
	
	DLBWP.1.1
ULBWP.1.1

	TRS Configuration
	
	TRS.2.1 TDD

	PDSCH/PDCCH TCI state
	
	TCI.State.2

	DRx Cycle
	ms
	N/A
	DRX.8Note2

	PDSCH Reference measurement channel
	
	SR.3.3 TDD

	RMSI CORESET Reference Channel
	
	CR.3.2 TDD

	Dedicated CORESET Reference Channel
	
	CCR.3.7 TDD

	OCNG Patterns
	
	OP.1

	SSB Configuration
	
	SSB.1 FR2SSB.4 FR2

	SMTC Configuration
	
	SMTC.1

	PDSCH/PDCCH subcarrier spacing
	kHz
	120

	EPRE ratio of PSS to SSS
	dB
	0
	0

	EPRE ratio of PBCH DMRS to SSS
	
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	
	

	EPRE ratio of OCNG DMRS to SSS Note 1
	
	
	

	EPRE ratio of OCNG to OCNG DMRS Note 1
	
	
	

	Propagation condition
	
	AWGN

	SRS Config
	
	SRSConf.1Note3
	SRSConf.2Note3

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	DRX related parameters are given in Table A.5-1
Note 3:	SRS configs are given in Table A.17.4.1.1.5-2



Table 17.4.1.1.5-2: SRS Configurations
	
	Field
	SRSConf.1
	SRSConf.2
	Comments

	SRS-ResourceSet
	srs-ResourceSetId
	0
	0
	

	
	srs-ResourceIdList
	0
	0
	

	
	resourceType
	Periodic
	Periodic
	

	
	Usage
	Codebook
	Codebook
	

	SRS-Resource
	SRS-ResourceId
	0
	0
	

	
	nrofSRS-Ports
	Port1
	Port1
	

	
	transmissionComb 
	n2
	n2
	

	
	combOffset-n2
	0
	0
	

	
	cyclicShift-n2
	0
	0
	

	
	resourceMapping
startPosition
	0
	0
	

	
	resourceMapping
nrofSymbols
	n1
	n1
	

	
	resourceMapping
repetitionFactor
	n1
	n1
	

	
	freqDomainPosition
	0
	0
	

	
	freqDomainShift
	0
	0
	

	
	freqHopping
c-SRS
	17
	17
	Matches NRB,c

	
	freqHopping
b-SRS
	0
	0
	

	
	freqHopping
b-hop
	0
	0
	

	
	groupOrSequenceHopping
	Neither
	Neither
	

	
	resourceType
	Periodic
	Periodic
	

	
	periodicityAndOffset-p
	sl1,0
	sl2560,4
	Offset to align with DRx periodicity 

	
	sequenceId
	0
	0
	Any 10 bit number



Table 17.4.1.1.5-3: OTA related test parameters
	Parameter
	Unit
	Test 1
	Test 2

	Angle of arrival configuration
	
	Setup 1 defined in A.9.1

	Assumption for UE beamsNote 5
	
	Fine

	
Note1
	dBm/15kHzNote3
	-112+TT

	
Note1
	dBm/SCS
	-100+TT

	

	dB
	4+TT

	SS-RSRPNote2
	dBm/SCS Note3
	-96+TT

	

	dB
	4+TT

	IoNote2
	dBm/95.04 MHz Note4
	-68.5+TT

	
NOTE 1:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
NOTE 2:	SSB_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 3:	Equivalent power received by an antenna with 0dBi gain at the centre of the quiet zone
NOTE 4:	As observed with 0dBi gain antenna at the centre of the quiet zone 
NOTE 5:	Information about types of UE beam is given in TS 38.133 [6] section B.2.1.3, and does not limit UE implementation or test system implementation



Table 17.4.1.1.5-4: Te Timing Error Limit
	Frequency Range
	SCS of SSB signals ( kHz)
	SCS of uplink signals ( kHz)
	Te

	2
	240
	120
	3.75*64*Tc

	NOTE 1:	Tc is the basic timing unit defined in TS 38.211 [6]



Table 17.4.1.1.5-5: Tq Maximum Autonomous Time Adjustment Step and Tp Minimum Aggregate Adjustment rate
	Frequency Range
	SCS of uplink signals (KHz)
	The Maximum timing change in one adjustment Tq
	The Minimum aggregate adjustment rate Tp 
	The Maximum aggregate adjustment rate Tq

	2
	120
	3.125*64*Tc
	-1.225*64*Tc
	+3.725*64*Tc

	NOTE:	Tc is the basic timing unit defined in TS 38.211 [6]
	


17.4.2	UE timer accuracy for RedCap
17.4.3	Timing advance for RedCap
17.4.3.0	Minimum conformance requirements
17.4.3.0.1	Minimum conformance requirements for timing advance adjustment accuracy
The minimum requirements given in clause 7.4.3.0.1 shall apply.
17.4.3.1	NR SA FR2 timing advance adjustment accuracy
Editor’s note: This test case is incomplete in following aspects:
-	TT analysis is still missing.
17.4.3.1.1	Test purpose
To verify UE timing advance adjustment delay and accuracy requirement defined in TS 38.133 clause 7.3A.
17.4.3.1.2	Test applicability
This test applies to all types of NR RedCap UE with 2 Rx from release 17 onward and supporting FR2.
17.4.3.1.3	Minimum conformance requirement
The minimum conformance requirements are specified in clause 17.4.3.0.1.
The normative reference for this requirement is TS.38.133 [6] clause A.17.4.3.1.
17.4.3.1.4	Test description
17.4.3.1.4.1	Initial conditions
Same as the initial conditions given in clause 7.4.3.1.4.1 with following exceptions:
-	Table 7.4.3.1.4.1-1 is replaced by Table 17.4.3.1.4.1-1;
-	Table 7.4.3.1.4.1-2 is replaced by Table 17.4.3.1.4.1-2;
-	Table 7.4.3.1.4.1-3 is replaced by Table 17.4.3.1.4.1-3.
Table 17.4.3.1.4.1-1: Supported test configurations
	Config
	Description

	17.4.3.1-1
	NR 120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode



Table 17.4.3.1.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table 1E.5-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 17.4.3.1.4.1-1

	Propagation conditions
	AWGN
	As specified in clause C.2.2.

	Connection Diagram
	TE Part
	A.3.3.1.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.4.1.1
	

	Exceptions to connection diagram
	N/A
	



Table 17.4.3.1.4.1-3: General test parameters
	Parameter
	Unit
	Value
	Comment

	RF channel number
	
	1
	

	Initial DL BWP
	
	DLBWP.0.1
	As specified in Table A.8.1-1

	Dedicated DL BWP
	
	DLBWP.1.1
	As specified in Table A.8.1-2

	Initial UL BWP
	
	ULBWP.0.1
	As specified in Table A.8.2-1

	Dedicated UL BWP
	
	ULBWP.1.1
	As specified in Table A.8.2-2

	Timing Advance Command (TA) value during T1
	
	31
	NTA_new = NTA_old  for the purpose of establishing a reference value from which the timing advance adjustment accuracy can be measured during T2

	Timing Advance Command (TA) value during T2
	
	39
	For 120 kHz SCS NTA_new = NTA_old  + 1024*Tc (based on equation in TS 38.213 [3] clause 4.2) 

	T1
	s
	5
	

	T2
	s
	5
	



17.4.3.1.4.2	Test Procedure
Same as the test procedure given in clause 7.4.3.1.4.2.
17.4.3.1.4.3	Message Contents
Same as the message contents given in clause 7.4.3.1.4.3 with following exceptions:
-	Table 7.3.1-3a is used with associated condition SSB.1 FR2.
17.4.3.1.5	Test Requirement
Same as the test requirement given in 7.4.3.1.5 with following exceptions:
-	Table 7.4.3.1.5-1 is replaced by Table 17.4.3.1.5-1;
-	Table 7.4.3.1.5-1a is replaced by Table 17.4.3.1.5-2;
-	Table 7.4.3.1.5-2 is replaced by Table 17.4.3.1.5-3;
-	Table 7.4.3.1.5-3 is replaced by Table 17.4.3.1.5-4.
Table 17.4.3.1.5-1: Cell specific test parameters
	Parameter
	Unit
	Test1

	
	
	T1
	T2

	Duplex mode
	
	TDD

	TDD configuration
	
	TDDConf.3.1

	BWchannel
	MHz
	100: NRB,c = 66

	BWP BW
	MHz
	100: NRB,c = 66

	DRx Cycle
	ms
	Not Applicable

	PDSCH Reference measurement channel 
	
	SR.3.1 TDD 

	CORESET Reference Channel
	
	CR.3.1 TDD 

	OCNG Patterns
	
	OP.1

	TRS configuration
	
	TRS.2.1 TDD

	PDSCH/PDCCH TCI state
	
	TCI.State.2

	SMTC configuration
	
	SMTC.1 FR2

	SSB Configuration
	
	SSB.1 FR2

	PDSCH/PDCCH subcarrier spacing
	kHz
	120

	PUCCH/PUSCH subcarrier spacing
	kHz
	120

	EPRE ratio of PSS to SSS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	

	EPRE ratio of OCNG DMRS to SSS Note 1
	
	

	EPRE ratio of OCNG to OCNG DMRS Note 1
	
	

	Propagation condition
	-
	AWGN

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	Equivalent power received by an antenna with 0 dBi gain at the centre of the quiet zone
Note 5:	As observed with 0 dBi gain antenna at the centre of the quiet zone



Table 17.4.3.1.5-2: OTA specific test parameters
	Parameter
	Unit
	Test 1

	
	
	T1
	T2

	Angle of arrival configuration
	
	Setup 1 as defined in A.9

	Assumption for UE beamsNote 6
	
	Fine

	
Note1

	dBm/15kHzNote4
	-112

	
Note1

	dBm/SCSNote3
	-103

	

	dB
	4

	SS-RSRPNote2
	dBm/SCS Note4
	-99

	

	dB
	4

	IoNote2
	dBm/95.04 MHz Note4
	-68.5

	
NOTE 1:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
NOTE 2:	SS-RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 3:	SS-RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
NOTE 4:	Equivalent power received by an antenna with 0dBi gain at the centre of the quiet zone
NOTE 5:	As observed with 0dBi gain antenna at the centre of the quiet zone
NOTE 6:	Information about types of UE beam is given in B.2.1.3 of TS 38.133 [6], and does not limit UE implementation or test system implementation



Table 17.4.3.1.5-3: Sounding Reference Symbol Configuration
	Field
	Value
	Comment

	c-SRS
	16
	Frequency hopping is disabled

	b-SRS
	0
	

	b-hop
	0
	

	freqDomainPosition
	0
	Frequency domain position of SRS

	freqDomainShift
	0
	

	groupOrSequenceHopping
	neither
	No group or sequence hopping

	SRS-PeriodicityAndOffset
	sl5=4
	Once every 5 slots

	pathlossReferenceRS
	ssb-Index=0
	SSB #0 is used for SRS path loss estimation

	usage
	Codebook
	Codebook based UL transmission

	startPosition
	0
	resourceMapping setting. SRS on last symbol of slot, and 1symbols for SRS without repetition.

	nrofSymbols
	n1
	

	repetitionFactor
	n1
	

	combOffset-n2
	0
	transmissionComb setting

	cyclicShift-n2
	0
	

	nrofSRS-Ports
	port1
	Number of antenna ports used for SRS transmission

	NOTE:	For further information see clause 6.3.2 in TS 38.331 [13].



Table 17.4.3.1.5-4: UE Timing Advance adjustment accuracy
	UL Sub Carrier Spacing(kHz)
	120

	UE Timing Advance adjustment accuracy
	±72 Tc


17.5	Signalling characteristics for RedCap
17.5.1	Radio link monitoring for RedCap
17.5.1.0	Minimum requirements
17.5.1.0.1	General
The UE shall monitor the downlink radio link quality based on the reference signal configured as RLM-RS resource(s) in order to detect the downlink radio link quality of the PCell as specified in TS 38.213 [3]. The configured RLM-RS resources can be all SSBs, or all CSI-RSs, or a mix of SSBs and CSI-RSs. UE is not required to perform RLM outside the active DL BWP. The SSB and SMTC in this section applies for both CD-SSB and NCD-SSB if it is not additional specified.
On each RLM-RS resource, the UE shall estimate the downlink radio link quality and compare it to the thresholds Qout and Qin for the purpose of monitoring downlink radio link quality of the cell.
The threshold Qout is defined as the level at which the downlink radio link cannot be reliably received and shall correspond to the out-of-sync block error rate (BLERout) as defined in Table 17.5.1.0.1-1. For SSB based radio link monitoring, Qout_SSB,RedCap is derived based on the hypothetical PDCCH transmission parameters listed in Table 17.5.1.0.1-2. For CSI-RS based radio link monitoring, Qout_CSI-RS,RedCap is derived based on the hypothetical PDCCH transmission parameters listed in Table 17.5.1.0.1-4.
The threshold Qin is defined as the level at which the downlink radio link quality can be significantly more reliably received than at Qout and shall correspond to the in-sync block error rate (BLERin) as defined in Table 17.5.1.0.1-1. For SSB based radio link monitoring, Qin_SSB,RedCap is derived based on the hypothetical PDCCH transmission parameters listed in Table 17.5.1.0.1-3. For CSI-RS based radio link monitoring, Qin_CSI-RS,RedCap is derived based on the hypothetical PDCCH transmission parameters listed in Table 17.5.1.0.1-5.
The out-of-sync block error rate (BLERout) and in-sync block error rate (BLERin) are determined from the network configuration via parameter rlmInSyncOutOfSyncThreshold signalled by higher layers. When UE is not configured with RLM-IS-OOS-thresholdConfig from the network, UE determines out-of-sync and in-sync block error rates from Configuration #0 in Table 17.5.1.0.1-1 as default. All requirements here are applicable for BLER Configuration #0 in Table 17.5.1.0.1-1.
Table 17.5.1.0.1-1: Out-of-sync and in-sync block error rates
	Configuration
	BLERout
	BLERin

	0
	10%
	2%




UE shall be able to monitor up to NRLM RLM-RS resources of the same or different types in each corresponding carrier frequency range, depending on a maximum number  of SSBs per half frame according to TS 38.213 [3], where NRLM is specified in Table 17.5.1.0.1-6 according TS 38.213 [3], and meet the requirements as specified in 38.133 [6] clause 8.1B. UE is not required to meet the requirements in 38.133 [6] clause 8.1B if RLM-RS is not configured and no TCI state for PDCCH is activated.
Table 17.5.1.0.1-2: PDCCH transmission parameters for out-of-sync evaluation for RedCap UE
	Attribute
	Value for BLER Configuration #0

	DCI format
	1-0

	Number of control OFDM symbols
	2

	Aggregation level (CCE)
	16; for RedCap UE with 1Rx branch.
8; for RedCap UE with 2Rx branches.

	Ratio of hypothetical PDCCH RE energy to average SSS RE energy
	4dB

	Ratio of hypothetical PDCCH DMRS energy to average SSS RE energy
	4dB

	Bandwidth (PRBs)
	48; for RedCap UE with 1Rx branch.
24; for RedCap UE with 2Rx branches.

	Sub-carrier spacing (kHz)
	SCS of the active DL BWP

	DMRS precoder granularity
	REG bundle size

	REG bundle size
	6

	CP length
	Normal

	Mapping from REG to CCE
	Distributed

	Note: SCS = 60KHz is not applicable for FR1.



Table 17.5.1.0.1-3: PDCCH transmission parameters for in-sync evaluation for RedCap UE
	Attribute
	Value for BLER Configuration #0

	DCI payload size
	1-0

	Number of control OFDM symbols
	2

	Aggregation level (CCE)
	8; for RedCap UE with 1Rx branch.
4; for RedCap UE with 2Rx branches.

	Ratio of hypothetical PDCCH RE energy to average SSS RE energy
	0dB

	Ratio of hypothetical PDCCH DMRS energy to average SSS RE energy
	0dB

	Bandwidth (PRBs)
	48; for RedCap UE with 1Rx branch.
24; for RedCap UE with 2Rx branches.

	Sub-carrier spacing (kHz)
	SCS of the active DL BWP

	DMRS precoder granularity
	REG bundle size

	REG bundle size
	6

	CP length
	Normal

	Mapping from REG to CCE
	Distributed

	Note: SCS = 60KHz is not applicable for FR1.



Table 17.5.1.0.1-4: PDCCH transmission parameters for out-of-sync evaluation for RedCap UE
	Attribute
	Value for BLER Configuration #0

	DCI format
	1-0

	Number of control OFDM symbols
	2

	Aggregation level (CCE)
	16; for RedCap UE with 1Rx branch.
8; for RedCap UE with 2Rx branches.

	Ratio of hypothetical PDCCH RE energy to average CSI-RS RE energy
	4dB

	Ratio of hypothetical PDCCH DMRS energy to average CSI-RS RE energy
	4dB

	Bandwidth (PRBs)
	48

	Sub-carrier spacing (kHz)
	SCS of the active DL BWP

	DMRS precoder granularity
	REG bundle size

	REG bundle size
	6

	CP length
	Normal

	Mapping from REG to CCE
	Distributed

	Note: SCS = 60KHz is not applicable for FR1.



Table 17.5.1.0.1-5: PDCCH transmission parameters for in-sync evaluation for RedCap UE
	Attribute
	Value for BLER Configuration #0

	DCI payload size
	1-0

	Number of control OFDM symbols
	2

	Aggregation level (CCE)
	8; for RedCap UE with 1Rx branch.
4; for RedCap UE with 2Rx branches.

	Ratio of hypothetical PDCCH RE energy to average CSI-RS RE energy
	0dB

	Ratio of hypothetical PDCCH DMRS energy to average CSI-RS RE energy
	0dB

	Bandwidth (PRBs)
	48

	Sub-carrier spacing (kHz)
	SCS of the active DL BWP

	DMRS precoder granularity
	REG bundle size

	REG bundle size
	6

	CP length
	Normal

	Mapping from REG to CCE
	Distributed

	Note: SCS = 60KHz is not applicable for FR1.



Table 17.5.1.0.1-6: Maximum number of RLM-RS resources XRLM-RS
	Carrier frequency range of PCell 
	Lmax
	Maximum number of RLM-RS resources, NRLM 

	FR1, ≤ 3 GHzNote 
	4
	2

	FR1, > 3 GHzNote 
	8
	4

	FR2
	64
	8

	NOTE:	For unpaired spectrum operation with Case C - 30 kHz SCS, 3GHz is replaced by 1.88GHz, as specified in clause 4.1 in TS 38.213 [3].



When the UE transitions between RLM CD-SSB resource and RLM NCD-SSB resource during one evaluation period, the UE is allowed to restart the ongoing evaluation using the second SSB type after BWP switching. Subsequent to this duration, the UE shall use an evaluation period corresponding to the second SSB type for each RLM-RS resource.
The requirements in 38.133 [6] clause 8.1.4 shall also apply except the scenarios described above.
The requirements in 38.133 [6] clause 8.1.5 shall apply.
When the downlink radio link quality on all the configured RLM-RS resources is worse than Qout, Layer 1 of the UE shall send an out-of-sync indication for the cell to the higher layers. A Layer 3 filter shall be applied to the out-of-sync indications as specified in TS 38.331 [13].
When the downlink radio link quality on at least one of the configured RLM-RS resources is better than Qin,RedCap, layer 1 of the UE shall send an in-sync indication for the cell to the higher layers. A layer 3 filter shall be applied to the in-sync indications as specified in TS 38.331 [2].
The out-of-sync and in-sync evaluations for the configured RLM-RS resources shall be performed as specified in clause 5 in TS 38.213 [8]. Two successive indications from layer 1 shall be separated by at least TIndication_interval,RedCap.
When DRX is not used for RedCap UEs, TIndication_interval,RedCap is max(10ms, TRLM-RS,M), where TRLM,M is the shortest periodicity of all configured RLM-RS resources for the monitored cell, which corresponds to TSSB specified in clause 38.133 [6] 8.1B.2 if the RLM-RS resource is SSB,  or TCSI-RS specified in 38.133 [6] clause 8.1B.3 if the RLM-RS resource is CSI-RS.
In case DRX is used for RedCap UEs, TIndication_interval,RedCap is max(10ms, 1.5 × DRX_cycle_length, 1.5 × TRLM-RS,M)) if DRX cycle_length is less than or equal to 320ms, and TIndication_interval is DRX_cycle_length if DRX cycle_length is greater than 320ms. Upon start of T310 timer as specified in TS 38.331 [2], the UE shall monitor the configured RLM-RS resources for recovery using the evaluation period and layer 1 indication interval corresponding to the no DRX mode until the expiry or stop of T310 timer.
The following scheduling restriction applies due to radio link monitoring on an FR2 serving PCell.
-	If the RLM-RS is CSI-RS which is type-D QCLed with active TCI state for PDCCH or PDSCH, and the CSI-RS is not in a CSI-RS resource set with repetition ON,
-	There are no scheduling restrictions due to radio link monitoring based on the CSI-RS.
-	Otherwise
-	The UE is not expected to transmit PUCCH, PUSCH or SRS or receive PDCCH, PDSCH or CSI-RS for tracking or CSI-RS for CQI on RLM-RS symbols to be measured for radio link monitoring.
For FR2, if following conditions are met,
-	UE has been notified about system information update through paging,
-	The gap between UE’s reception of PDCCH that UE monitors in the Type2-PDCCH CSS set and that notifies system information update, and the PDCCH that UE monitors in the Type0-PDCCH CSS set, is greater than 2 slots,
For the SSB for RLM and CORESET for RMSI scheduling multiplexing patterns 3, UE is expected to receive the PDCCH that UE monitors in the Type0-PDCCH CSS set, and the corresponding PDSCH, on SSB symbols to be measured for RLM; and 
For the SSB for RLM and CORESET for RMSI scheduling multiplexing patterns 2, UE is expected to receive PDSCH that corresponds to the PDCCH that UE monitors in the Type0-PDCCH CSS set, on SSB symbols to be measured for RLM.
The normative reference for this requirement is TS 38.133 [6] clauses 8.1B.1, 8.1B.2, 8.1B.3, 8.1B.4, 8.1B.5, 8.1B.6 and 8.1B.7.
17.5.1.0.2	Minimum conformance requirements for SSB-based RLM
The requirements in this clause apply for each SSB based RLM-RS resource configured for PCell, provided that the SSB configured for RLM is actually transmitted within UE active DL BWP during the entire evaluation period specified in this clause.
UE shall be able to evaluate whether the downlink radio link quality on the configured RLM-RS resource estimated over the last TEvaluate_out_SSB,RedCap [ms] period becomes worse than the threshold Qout_SSB,RedCap within TEvaluate_out_SSB,RedCap [ms] evaluation period.
UE shall be able to evaluate whether the downlink radio link quality on the configured RLM-RS resource estimated over the last TEvaluate_in_SSB,RedCap [ms] period becomes better than the threshold Qin_SSB,RedCap within TEvaluate_in_SSB,RedCap [ms] evaluation period.
TEvaluate_out_SSB,RedCap and TEvaluate_in_SSB,RedCap are defined in Table 17.5.1.0.2-1 and for FR2 with scaling factor N=8 for 2Rx RedCap.
Table 17.5.1.0.2-1: Evaluation period TEvaluate_out_SSB,RedCap and TEvaluate_in_SSB,RedCap for FR2 for 2Rx RedCap UE
	Configuration
	TEvaluate_out_SSB,RedCap (ms) 
	TEvaluate_in_SSB,RedCap (ms) 

	no DRX
	Max(200, Ceil(10  P  N)  TSSB)
	Max(100, Ceil(5  P  N)  TSSB)

	DRX cycle≤320ms
	Max(200, Ceil(15  P  N)  Max(TDRX,TSSB))
	Max(100, Ceil(7.5  P  N)  Max(TDRX,TSSB))

	DRX cycle>320ms
	Ceil(10  P  N)  TDRX
	Ceil(5  P  N)  TDRX

	NOTE:	TSSB is the periodicity of the SSB configured for RLM. TDRX is the DRX cycle length.



For FR2,
-	, when RLM-RS resource is not overlapped with measurement gap and the RLM-RS resource is partially overlapped with SMTC occasion (TSSB < TSMTCperiod).
-	P is Psharing factor, when the RLM-RS resource is not overlapped with measurement gap and RLM-RS resource is fully overlapped with SMTC period (TSSB = TSMTCperiod).
-	, when the RLM-RS resource is partially overlapped with measurement gap and the RLM-RS resource is partially overlapped with SMTC occasion (TSSB < TSMTCperiod) and SMTC occasion is not overlapped with measurement gap and
-	TSMTCperiod ≠ MGRP or
-	TSMTCperiod = MGRP and TSSB < 0.5*TSMTCperiod
-	, when the RLM-RS is partially overlapped with measurement gap and the RLM-RS is partially overlapped with SMTC occasion (TSSB < TSMTCperiod) and SMTC occasion is not overlapped with measurement gap and TSMTCperiod = MGRP and TSSB = 0.5 × TSMTCperiod
-	, when the RLM-RS resource is partially overlapped with measurement gap and the RLM-RS resource is partially overlapped with SMTC occasion (TSSB < TSMTCperiod) and SMTC occasion is partially or fully overlapped with measurement gap
-	, when the RLM-RS resource is partially overlapped with measurement gap and the RLM-RS resource is fully overlapped with SMTC occasion (TSSB = TSMTCperiod) and SMTC occasion is partially overlapped with measurement gap (TSMTCperiod < MGRP)
-	Psharing factor = 1, if the RLM-RS resource outside measurement gap is
-	not overlapped with the SSB symbols indicated by SSB-ToMeasure and 1 data symbol before each consecutive SSB symbols indicated by SSB-ToMeasure and 1 data symbol after each consecutive SSB symbols indicated by SSB-ToMeasure, given that SSB-ToMeasure is configured, where the SSB-ToMeasure is the union set of SSB-ToMeasure from all the configured measurement objects merged on the same serving carrier, and,
-	not overlapped by the RSSI symbols indicated by ss-RSSI-Measurement and 1 data symbol before each RSSI symbol indicated by ss-RSSI-Measurement and 1 data symbol after each RSSI symbol indicated by ss-RSSI-Measurement, given that ss-RSSI-Measurement is configured.
-	Psharing factor = 3, otherwise.
where, 
	If the high layer in TS 38.331 [2] signalling of smtc2 is present, TSMTCperiod follows smtc2; Otherwise TSMTCperiod follows smtc1. 
If the high layer in TS 38.331 [13] signalling of smtc2 is present, TSMTCperiod follows smtc2; otherwise TSMTCperiod follows smtc1.
Longer evaluation period would be expected if the combination of RLM-RS resource, SMTC occasion and measurement gap configurations does not meet previous conditions. 
Longer evaluation period would be expected during the period Tidentify_CGI when the UE is requested to decode an NR CGI.
Longer evaluation period would be expected during the period Tidentify_CGI,E-UTRAN when the UE is requested to decode an LTE CGI.
For FR2, when the SSB for RLM measurement is in the same OFDM symbol as CSI-RS for RLM, BFD, CBD or L1-RSRP measurement, UE is required to measure one of but not both SSB for RLM and CSI-RS. Longer measurement period for SSB based RLM is expected, and no requirements are defined.
The normative reference for this requirement is TS 38.133 [6] clauses 8.1B.2.
17.5.1.0.3	Minimum conformance requirements for CSI-RS based RLM
The requirements in this clause apply for each CSI-RS based RLM-RS resource configured for PCell, provided that the CSI-RS configured for RLM is actually transmitted within UE active DL BWP during the entire evaluation period specified in this clause. UE is not expected to perform radio link monitoring measurements on the CSI-RS configured as RLM-RS if the CSI-RS is not in the active TCI state of any CORESET configured in the UE active BWP.
UE shall be able to evaluate whether the downlink radio link quality on the configured RLM-RS resource estimated over the last TEvaluate_out_CSI-RS,RedCap ms period becomes worse than the threshold Qout_CSI-RS,RedCap within TEvaluate_out_CSI-RS,RedCap ms evaluation period.
UE shall be able to evaluate whether the downlink radio link quality on the configured RLM-RS resource estimated over the last TEvaluate_in_CSI-RS,RedCap ms period becomes better than the threshold Qin_CSI-RS,RedCap within TEvaluate_in_CSI-RS,RedCap ms evaluation period.
TEvaluate_out_CSI-RS,RedCap and TEvaluate_in_CSI-RS,RedCap are defined in Table 17.5.1.0.3-1 for FR2 with scaling factor N=1 for 2 Rx RedCap.
Table 17.5.1.0.3-1: Evaluation period TEvaluate_out_CSI-RS,RedCap and TEvaluate_in_CSI-RS,RedCap for FR2 for 2Rx RedCap UE
	Configuration
	TEvaluate_out_CSI-RS,RedCap (ms) 
	TEvaluate_in_CSI-RS,RedCap (ms) 

	no DRX
	Max(200, Ceil(Mout,RedCap×P×N)×TCSI-RS)
	Max(100, Ceil(Min,RedCap×P×N) × TCSI-RS)

	DRX ≤ 320ms
	Max(200, Ceil(1.5×Mout,RedCap×P×N)× Max(TDRX, TCSI-RS))
	Max(100, Ceil(1.5×Min,RedCap×P×N)× Max(TDRX, TCSI-RS))

	DRX > 320ms
	Ceil(Mout,RedCap×P×N) × TDRX
	Ceil(Min,RedCap×P×N) × TDRX

	NOTE:	TCSI-RS is the periodicity of the CSI-RS resource configured for RLM. The requirements in this table apply for TCSI-RS equal to 5 ms, 10 ms, 20 ms or 40 ms. TDRX is the DRX cycle length.



For FR2,
-	P=1, when the RLM-RS resource is not overlapped with measurement gap and also not overlapped with SMTC occasion.
-	, when the RLM-RS resource is partially overlapped with measurement gap and the RLM-RS resource is not overlapped with SMTC occasion (TCSI-RS < MGRP)
-	, when the RLM-RS resource is not overlapped with measurement gap and the RLM-RS resource is partially overlapped with SMTC occasion (TCSI-RS < TSMTCperiod).
-	P = Psharing factor, when the RLM-RS resource is not overlapped with measurement gap and RLM-RS resource is fully overlapped with SMTC occasion (TCSI-RS = TSMTCperiod).
-	, when the RLM-RS resource is partially overlapped with measurement gap and the RLM-RS resource is partially overlapped with SMTC occasion (TCSI-RS < TSMTCperiod) and SMTC occasion is not overlapped with measurement gap and
-	TSMTCperiod ≠ MGRP or
-	TSMTCperiod = MGRP and TCSI-RS < 0.5 × TSMTCperiod
-	, when the RLM-RS resource is partially overlapped with measurement gap and the RLM-RS resource is partially overlapped with SMTC occasion (TCSI-RS < TSMTCperiod) and SMTC occasion is not overlapped with measurement gap and TSMTCperiod = MGRP and TCSI-RS = 0.5 × TSMTCperiod
-	, when the RLM-RS resource is partially overlapped with measurement gap and the RLM-RS resource is partially overlapped with SMTC occasion (TCSI-RS < TSMTCperiod) and SMTC occasion is partially or fully overlapped with measurement gap
-	, when the RLM-RS resource is partially overlapped with measurement gap and the RLM-RS resource is fully overlapped with SMTC occasion (TCSI-RS = TSMTCperiod) and SMTC occasion is partially overlapped with measurement gap (TSMTCperiod < MGRP)
-	Psharing factor = 1, if the RLM-RS resource outside measurement gap is
-	not overlapped with the SSB symbols indicated by SSB-ToMeasure and 1 data symbol before each consecutive SSB symbols indicated by SSB-ToMeasure and 1 data symbol after each consecutive SSB symbols indicated by SSB-ToMeasure, given that SSB-ToMeasure is configured, where the SSB-ToMeasure is the union set of SSB-ToMeasure from all the configured measurement objects merged on the same serving carrier, and,
-	not overlapped by the RSSI symbols indicated by ss-RSSI-Measurement and 1 data symbol before each RSSI symbol indicated by ss-RSSI-Measurement and 1 data symbol after each RSSI symbol indicated by ss-RSSI-Measurement, given that ss-RSSI-Measurement is configured.
-	Psharing factor = 3, otherwise.
where, 
If the high layer in TS 38.331 [2] signalling of smtc2 is present, TSMTCperiod follows smtc2; Otherwise TSMTCperiod follows smtc1. 
If the high layer in TS 38.331 [2] signalling of smtc2 is present, TSMTCperiod follows smtc2; Otherwise TSMTCperiod follows smtc1.
Note:	The overlap between CSI-RS for RLM and SMTC means that CSI-RS based RLM is within the SMTC window duration.
The values of Mout,RedCap and Min,RedCap used in Table 17.5.1.0.3-1 for UE with 2Rx are defined as:
-	Mout,RedCap = 20 and Min,RedCap = 10, if the CSI-RS resource configured for RLM is transmitted with higher layer CSI-RS parameter density  set to 3 and over the bandwidth ≥ 24 PRBs.
Longer evaluation period would be expected if the combination of RLM-RS resource, SMTC occasion and measurement gap configurations does not meet previous conditions. 
Longer evaluation period would be expected during the period Tidentify_CGI when the UE is requested to decode an NR CGI.
Longer evaluation period would be expected during the period Tidentify_CGI,E-UTRAN when the UE is requested to decode an LTE CGI.
The UE is required to be capable of measuring CSI-RS for RLM without measurement gaps. The UE is required to perform the CSI-RS measurements with measurement restrictions as described in the following clauses.
For FR2, when the CSI-RS for RLM is in the same OFDM symbol as SSB for RLM, BFD, CBD or L1-RSRP measurement, UE is not required to receive CSI-RS for RLM in the PRBs that overlap with an SSB.
For FR2, when the CSI-RS for RLM is in the same OFDM symbol as SSB for RLM, BFD, or L1-RSRP measurement, or in the same symbol as SSB for CBD when beam failure is detected, UE is required to measure one of but not both CSI-RS for RLM and SSB. Longer measurement period for CSI-RS based RLM is expected, and no requirements are defined.
For FR2, when the CSI-RS for RLM measurement is in the same OFDM symbol as another CSI-RS for RLM, BFD, CBD or L1-RSRP measurement,
-	In the following cases, UE is required to measure one of but not both CSI-RS for RLM and the other CSI-RS. Longer measurement period for CSI-RS based RLM is expected, and no requirements are defined.
-	The CSI-RS for RLM or the other CSI-RS in a resource set configured with repetition ON, or 
-	The other CSI-RS is configured in q1 and beam failure is detected, or
-	The two CSI-RS-es are not QCL-ed w.r.t. QCL-TypeD, or the QCL information is not known to UE,
-	Otherwise, UE shall be able to measure the CSI-RS for RLM without any restriction.
The normative reference for this requirement is TS 38.133 [6] clauses 8.1B.3.
17.5.1.1	NR SA FR2 Radio Link Monitoring Out-of-sync Test for FR2 PCell configured with SSB-based RLM RS in non-DRX mode
Editor's Note: This test case has been completed for the following configurations:
-	Test frequency f ≤ 40.8 GHz
-	UE PC3
-	Normal conditions
The test is incomplete for UE power classes other than PC3 (e.g. PC7)
The test is incomplete for test frequencies > 40.8 GHz
The test is incomplete for extreme conditions
17.5.1.1.1	Test purpose
To verify that the UE properly detects the out of sync and in sync for the purpose of monitoring downlink radio link quality of the PCell. This test will partly verify the FR2 radio link monitoring requirements in 38.133[6] clause 8.1B.
17.5.1.1.2	Test applicability
This test applies to all types of NR RedCap UE from Release 17 onwards.
17.5.1.1.3	Minimum conformance requirement
The minimum conformance requirements are specified in clause 17.5.1.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.17.5.1.1.
17.5.1.1.4	Test description
Same as the test description given in clause 7.5.1.1.4.
17.5.1.1.4.1	Initial conditions
Same as the initial conditions given in clause 7.5.1.1.4.1 with following exceptions:
-	Table 7.5.1.1.4.1-1 is replaced by Table 17.5.1.1.4.1-1.
-	Table 7.5.1.1.4.1-2 is replaced by Table 17.5.1.1.4.1-2.
-	Table 7.5.1.1.4.1-3 is replaced by Table 17.5.1.1.4.1-3.
Table 17.5.1.1.4.1-1: Supported test configurations
	Configuration
	Description

	17.5.1.1-1
	TDD, SSB SCS 120 KHz, data SCS 120KHz, BW 100 MHz



Table 17.5.1.1.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E.1.2, Table E.4-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 17.5.1.1.4.1-1

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.3.3.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.3.4.1
	

	Exceptions to connection diagram
	N/A
	



Table 17.5.1.1.4.1-3: General test parameters
	Parameter
	Unit
	Value

	
	
	Test 1

	Active PCell
	
	Cell 1

	RF Channel Number
	
	1

	Duplex mode
	Config 1
	
	TDD

	BWchannel
	Config 1
	
	100: NRB,c = 66

	Data RBs allocated
	Config 1
	
	24

	DL initial BWP configuration
	Config 1
	
	DLBWP.0.1

	DL dedicated BWP configuration
	Config 1
	
	DLBWP.1.1

	UL initial BWP configuration
	Config 1
	
	ULBWP.0.1

	UL dedicated BWP configuration
	Config 1
	
	ULBWP.1.1

	TDD Configuration
	Config 1
	
	TDDConf.3.1

	RMSI CORESET Reference Channel
	Config 1
	
	CR.3.1 TDD  

	Dedicated CORESET Reference Channel
	Config 1
	
	CCR.3.4 TDD 

	SSB Configuration
	Config 1
	
	SSB.1 FR2

	SMTC Configuration
	Config 1
	
	SMTC.1

	PDSCH/PDCCH subcarrier spacing
	Config 1
	
	120 KHz

	PRACH Configuration
	Config 1
	
	PRACH.4 FR2

	SSB index assigned as RLM RS
	Config 1
	
	0,1

	OCNG parameters
	
	OP.5

	CP length
	
	Normal

	Out of sync transmission parameters 
	DCI format
	
	1-0

	
	Number of Control OFDM symbols
	
	2

	
	Aggregation level 
	CCE
	8

	
	Ratio of hypothetical PDCCH RE energy to average SSS RE energy
	dB
	4

	
	Ratio of hypothetical PDCCH DMRS energy to average SSS RE energy
	dB
	4

	
	DMRS precoder granularity
	
	REG bundle size

	
	REG bundle size
	
	6

	DRX
	
	OFF

	Gap pattern ID 
	
	gp0

	Layer 3 filtering
	
	Enabled

	T310 timer
	ms
	0

	T311 timer
	ms
	1000

	N310
	
	1

	N311
	
	1

	CSI-RS for CSI reporting
	Config 1
	
	CSI-RS.3.1 TDD

	reportConfigType
	
	periodic

	reportQuantity
	
	cri-RI-PMI-CQI

	CSI reporting periodicity
	slot
	40

	CSI reporting offset
	slot
	4

	TCI states for PDCCH/PDSCH
	
	TCI.State.2

	CSI-RS for tracking
	Config 1
	
	TRS.2.1 TDD

	T1
	s
	0.2

	T2
	s
	9.68

	T3
	s
	9.68

	D1
	s
	9.64

	Note 1:	All configurations are assigned to the UE prior to the start of time period T1.
Note 2:	UE-specific PDCCH is not transmitted after T1 starts.



17.5.1.1.4.2	Test Procedure
Same as the test procedure given in clause 7.5.1.1.4.2.
17.5.1.1.4.3	Message Contents
Same as the message contents given in clause 7.5.1.1.4.3.
Message contents are according to TS 38.508-1 [14] clause 7.3.
17.5.1.1.5	Test Requirement
Same as the test requirements given in clause 7.5.1.1.5 with following exceptions:
-	Table 7.5.1.1.5-1 is replaced by Table 17.5.1.1.5-1.
[bookmark: _Hlk109222931]Table 17.5.1.1.5-1: Cell specific test parameters
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	AoA setup
	
	Setup 3

	
	
	AoA1
	AoA2

	Assumption for UE beams Note 5
	
	Rough
	Rough

	EPRE ratio of PDCCH DMRS to SSS
	dB
	4
	Not sent

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	0
	

	EPRE ratio of PBCH DMRS to SSS
	dB
	
	

	EPRE ratio of PBCH to PBCH DMRS
	dB
	
	

	EPRE ratio of PSS to SSS
	dB
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	dB
	
	

	EPRE ratio of PDSCH to PDSCH DMRS
	dB
	
	

	EPRE ratio of OCNG DMRS to SSS
	dB
	
	

	EPRE ratio of OCNG to OCNG DMRS
	dB
	
	

	ssb-Index 0 SNR
	Config 1
	dB
	4.1Note 6,7
	-3.9Note 6,7
	-15
	

	ssb-Index 1 SNR
	Config 1
	
	Not sent
	4.1Note 6,7
	-15
	-15

	

	Config 1
	dBm/
15kHz
	-94.8 Note 7
	-94.8 Note 7

	Time multiplexing of the downlink transmissions from each AoA
	
	Defined in Figure 7.5.1.1.4-2

	Propagation condition
	
	TDL-A 30ns 75Hz
	TDL-A 30ns 75Hz

	Note 1:	OCNG shall be used such a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
Note 3:	SNR levels correspond to the signal to noise ratio over the SSS REs.
Note 4:	The SNR values are specified for testing a UE which supports 2RX on at least one band.
Note 5:	Information about types of UE beam is given in B.2.1.3 and does not limit UE implementation or test system implementation.
Note 6:	This value allows up to 1dB degradation from applied SNR to UE baseband
Note 7:	Including test tolerance given in Annex F



17.5.1.2	NR SA FR2 Radio Link Monitoring In-sync Test for FR2 PCell configured with SSB-based RLM RS in non-DRX mode
Editor's Note: This test case has been completed for the following configurations:
-	Test frequency f ≤ 40.8 GHz
-	UE PC3
-	Normal conditions
The test is incomplete for UE power classes other than PC3 (e.g. PC7)
The test is incomplete for test frequencies > 40.8 GHz
The test is incomplete for extreme conditions
17.5.1.2.1	Test purpose
To verify that the UE properly detects the out of sync and in sync for the purpose of monitoring downlink radio link quality of the PCell. This test will partly verify the FR2 radio link monitoring requirements in 38.133[6] clause 8.1B.
17.5.1.2.2	Test applicability
This test applies to all types of NR RedCap UE from Release 17 onwards.
17.5.1.2.3	Minimum conformance requirement
The minimum conformance requirements are specified in clause 17.5.1.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.17.5.1.2.
17.5.1.2.4	Test description
Same as the test description given in clause 7.5.1.2.4.
17.5.1.2.4.1	Initial conditions
Same as the initial conditions given in clause 7.5.1.2.4.1 with following exceptions:
-	Table 7.5.1.2.4.1-1 is replaced by Table 17.5.1.2.4.1-1.
-	Table 7.5.1.2.4.1-2 is replaced by Table 17.5.1.2.4.1-2.
-	Table 7.5.1.2.4.1-3 is replaced by Table 17.5.1.2.4.1-3.
Table 17.5.1.2.4.1-1: Supported test configurations
	Configuration
	Description

	17.5.1.2-1
	TDD, SSB SCS 120 KHz, data SCS 120KHz, BW 100 MHz



Table 17.5.1.2.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E.1.2, Table E.4-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 17.5.1.2.4.1-1

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.3.3.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.3.4.1
	

	Exceptions to connection diagram
	N/A
	



Table 17.5.1.2.4.1-3: General test parameters
	Parameter
	Unit
	Value

	
	
	Test 1

	Active PCell
	
	Cell 1

	RF Channel Number
	
	1

	Duplex mode
	Config 1
	
	TDD

	BWchannel
	Config 1
	
	100: NRB,c = 66

	Data RBs allocated
	Config 1
	
	24

	DL initial BWP configuration
	Config 1
	
	DLBWP.0.1

	DL dedicated BWP configuration
	Config 1
	
	DLBWP.1.1

	UL initial BWP configuration
	Config 1
	
	ULBWP.0.1

	UL dedicated BWP configuration
	Config 1
	
	ULBWP.1.1

	TDD Configuration
	Config 1
	
	TDDConf.3.1

	RMSI CORESET Reference Channel
	Config 1
	
	CR.3.1 TDD  

	Dedicated CORESET Reference Channel
	Config 1
	
	CCR.3.1 TDD 

	SSB Configuration
	Config 1
	
	SSB.1 FR2

	SMTC Configuration
	Config 1
	
	SMTC.3 

	PDSCH/PDCCH subcarrier spacing
	Config 1
	
	120 KHz

	PRACH Configuration
	Config 1
	
	PRACH.4 FR2

	SSB index assigned as RLM RS
	Config 1
	
	0,1

	OCNG parameters
	
	OP.5

	CP length
	
	Normal

	In sync transmission parameters
	DCI format
	
	1-0

	
	Number of Control OFDM symbols
	
	2

	
	Aggregation level 
	CCE
	4

	
	Ratio of hypothetical PDCCH RE energy to average SSS RE energy
	dB
	0

	
	Ratio of hypothetical PDCCH DMRS energy to average SSS RE energy
	dB
	0

	
	DMRS precoder granularity
	
	REG bundle size

	
	REG bundle size
	
	6

	Out of sync transmission parameters
	DCI format
	
	1-0

	
	Number of Control OFDM symbols
	
	2

	
	Aggregation level 
	CCE
	8

	
	Ratio of hypothetical PDCCH RE energy to average SSS RE energy
	dB
	4

	
	Ratio of hypothetical PDCCH DMRS energy to average SSS RE energy
	dB
	4

	
	DMRS precoder granularity
	
	REG bundle size

	
	REG bundle size
	
	6

	DRX
	
	OFF

	Gap pattern ID 
	
	N.A.

	Layer 3 filtering
	
	Enabled

	T310 timer
	ms
	4000

	T311 timer
	ms
	1000

	N310
	
	1

	N311
	
	1

	CSI-RS for CSI reporting
	Config 1
	
	CSI-RS.3.1 TDD

	reportConfigType
	
	periodic

	reportQuantity
	
	cri-RI-PMI-CQI

	CSI reporting periodicity
	slot
	40

	CSI reporting offset
	slot
	4

	TCI states for PDCCH/PDSCH
	
	TCI.State.2

	CSI-RS for tracking
	Config 1
	
	TRS.2.1 TDD

	T1
	s
	0.2

	T2
	s
	0.2

	T3
	s
	1.88

	T4
	s
	0.2

	T5
	s
	3.84

	D1
	s
	3.8

	Note 1:	All configurations are assigned to the UE prior to the start of time period T1.
Note 2:	UE-specific PDCCH is not transmitted after T1 starts.



17.5.1.2.4.2	Test Procedure
Same as the test procedure given in clause 7.5.1.2.4.2.
17.5.1.2.4.3	Message Contents
Same as the message contents given in clause 7.5.1.2.4.3.
Message contents are according to TS 38.508-1 [14] clause 7.3.
17.5.1.2.5	Test Requirement
Same as the test requirements given in clause 7.5.1.2.5 with following exceptions:
-	Table 7.5.1.2.5-1 is replaced by Table 17.5.1.2.5-1.
Table 17.5.1.2.5-1: Cell specific test parameters
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3
	T4
	T5
	T1
	T2
	T3
	T4
	T5

	AoA setup
	
	Setup 3 defined in A.9

	
	
	AoA1
	AoA2

	Assumption for UE beams Note 5
	
	Rough
	Rough

	EPRE ratio of PDCCH DMRS to SSS
	dB
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	
	

	EPRE ratio of PBCH DMRS to SSS
	dB
	
	

	EPRE ratio of PBCH to PBCH DMRS
	dB
	0
	Not sent

	EPRE ratio of PSS to SSS
	dB
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	dB
	
	

	EPRE ratio of PDSCH to PDSCH DMRS
	dB
	
	

	EPRE ratio of OCNG DMRS to SSS
	dB
	
	

	EPRE ratio of OCNG to OCNG DMRS
	dB
	
	

	ssb-Index 0 SNR
	Config 1
	dB
	4.1
Note 6,7
	-3.9
Note 6,7
	-15
	-15
	-15
	Not sent

	ssb-Index 1 SNR
	Config 1
	
	Not sent
	4.1
Note 6,7
	-15
	-15
	-4.5
	4.1
Note 6,7

	

	Config 1
	dBm/
15kHz
	-94.8 Note 7
	-94.8 Note 7

	Time multiplexing of the downlink transmissions from each AoA
	
	Defined in Figure 7.5.1.2.1-2

	Propagation condition
	
	TDL-A 30ns 75Hz
	TDL-A 30ns 75Hz

	Note 1:	OCNG shall be used such that a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
Note 3:	SNR levels correspond to the signal to noise ratio over the SSS REs.
Note 4:	The SNR values are specified for testing a UE which supports 2RX on at least one band.
Note 5:	Information about types of UE beam is given in B.2.1.3 and does not limit UE implementation or test system implementation.
Note 6:	This value allows up to 1dB degradation from applied SNR to UE baseband
Note 7:	Including test tolerance given in Annex F.



17.5.1.3	NR SA FR2 Radio Link Monitoring Out-of-sync Test for FR2 PCell configured with SSB-based RLM RS in DRX mode
Editor's Note: This test case is incomplete due to the following:
-	TT analysis is still missing, PC7 gain is FFS
-	Annex E and F need to be updated
-	Applicability in 38.522 needs to be updated
17.5.1.3.1	Test purpose
The purpose of this test is to verify that the UE properly detects the out of sync and in sync for the purpose of monitoring downlink radio link quality of the PCell when DRX is used. This test will partly verify the FR2 radio link monitoring requirements in 38.133[6] clause 8.1B.
17.5.1.3.2	Test applicability
This test applies to all types of NR RedCap UE from Release 17 onwards and supporting long DRX cycle.
17.5.1.3.3	Minimum conformance requirement
The minimum conformance requirements are specified in clause 17.5.1.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.17.5.1.3.
17.5.1.3.4	Test description
Same as the test description given in clause 7.5.1.3.4.
17.5.1.3.4.1	Initial conditions
Same as the initial conditions given in clause 7.5.1.3.4.1 with following exceptions:
-	Table 7.5.1.3.4.1-1 is replaced by Table 17.5.1.3.4.1-1.
-	Table 7.5.1.3.4.1-2 is replaced by Table 17.5.1.3.4.1-2.
-	Table 7.5.1.3.4.1-3 is replaced by Table 17.5.1.3.4.1-3.
Table 17.5.1.3.4.1-1: Supported test configurations for NR SA FR2 Radio Link Monitoring Out-of-sync Test for FR2 PCell configured with SSB-based RLM RS in DRX mode
	Configuration
	Description

	17.5.1.3-1
	TDD, SSB SCS 120 KHz, data SCS 120KHz, BW 100 MHz



Table 17.5.1.3.4.1-2: Initial conditions for NR SA FR2 Radio Link Monitoring Out-of-sync Test for FR2 PCell configured with SSB-based RLM RS in DRX mode
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E.1.2, Table E.15-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 17.5.1.3.4.1-1

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.3.3.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.3.4.1
	

	Exceptions to connection diagram
	N/A
	



Table 17.5.1.3.4.1-3: General test parameters for NR SA FR2 Radio Link Monitoring Out-of-sync Test for FR2 PCell configured with SSB-based RLM RS in DRX mode
	Parameter
	Unit
	Value

	
	
	Test 1

	Active PCell
	
	Cell 1

	RF Channel Number
	
	1

	Duplex mode
	Config 1
	
	TDD

	BWchannel
	Config 1
	
	100: NRB,c = 66

	Data RBs allocated
	Config 1
	
	24

	DL initial BWP configuration
	Config 1
	
	DLBWP.0.1

	DL dedicated BWP configuration
	Config 1
	
	DLBWP.1.1

	UL initial BWP configuration
	Config 1
	
	ULBWP.0.1

	UL dedicated BWP configuration
	Config 1
	
	ULBWP.1.1

	TDD Configuration
	Config 1
	
	TDDConf.3.1

	RMSI CORESET Reference Channel
	Config 1
	
	CR.3.1 TDD  

	Dedicated CORESET Reference Channel
	Config 1
	
	CCR.3.4 TDD 

	SSB Configuration
	Config 1
	
	SSB.1 FR2

	SMTC Configuration
	Config 1
	
	SMTC.1

	PDSCH/PDCCH subcarrier spacing
	Config 1
	
	120 KHz

	PRACH Configuration
	Config 1
	
	PRACH.1 FR2

	SSB index assigned as RLM RS
	Config 1
	
	0,1

	OCNG parameters
	
	OP.5

	CP length
	
	Normal

	Out of sync transmission parameters
	DCI format
	
	1-0

	
	Number of Control OFDM symbols
	
	2

	
	Aggregation level 
	CCE
	8

	
	Ratio of hypothetical PDCCH RE energy to average SSS RE energy
	dB
	4

	
	Ratio of hypothetical PDCCH DMRS energy to average SSS RE energy
	dB
	4

	
	DMRS precoder granularity
	
	REG bundle size

	
	REG bundle size
	
	6

	DRX Configuration
	
	DRX.3

	Gap pattern ID 
	
	N.A.

	Layer 3 filtering
	
	Enabled

	T310 timer
	ms
	0

	T311 timer
	ms
	1000

	N310
	
	1

	N311
	
	1

	CSI-RS for CSI reporting
	Config 1
	
	CSI-RS.3.1 TDD

	reportConfigType
	
	periodic

	reportQuantity
	
	cri-RI-PMI-CQI

	CSI reporting periodicity
	slot
	40

	CSI reporting offset
	slot
	4

	TCI states for PDCCH/PDSCH
	
	TCI.State.2

	CSI-RS for tracking
	Config 1
	
	TRS.2.1 TDD

	T1
	s
	0.2

	T2
	s
	14.48

	T3
	s
	14.48

	D1
	s
	14.44

	Note 1:	All configurations are assigned to the UE prior to the start of time period T1.
Note 2:	UE-specific PDCCH is not transmitted after T1 starts.



17.5.1.3.4.2	Test Procedure
Same as the test procedure given in clause 7.5.1.3.4.2.
17.5.1.3.4.3	Message Contents
Same as the message contents given in clause 7.5.1.3.4.3.
Message contents are according to TS 38.508-1 [14] clause 7.3.
17.5.1.3.5	Test Requirement
Same as the test requirements given in clause 7.5.1.3.5 with following exceptions:
-	Table 7.5.1.3.5-1 is replaced by Table 17.5.1.3.5-1.
Table 17.5.1.3.5-1: Cell specific test parameters for NR SA FR2 Radio Link Monitoring Out-of-sync Test for FR2 PCell configured with SSB-based RLM RS in DRX mode
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	AoA setup
	
	Setup 3 defined in A.9

	
	
	AoA1
	AoA2

	Assumption for UE beams Note 5
	
	Rough
	Rough

	EPRE ratio of PDCCH DMRS to SSS
	dB
	4
	Not sent

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	0
	

	EPRE ratio of PBCH DMRS to SSS
	dB
	
	

	EPRE ratio of PBCH to PBCH DMRS
	dB
	
	

	EPRE ratio of PSS to SSS
	dB
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	dB
	
	

	EPRE ratio of PDSCH to PDSCH DMRS
	dB
	
	

	EPRE ratio of OCNG DMRS to SSS
	dB
	
	

	EPRE ratio of OCNG to OCNG DMRS
	dB
	
	

	ssb-Index 0 SNR
	Config 1
	dB
	2+TT Note 6
	-6+TT Note 6
	-15+TT
	

	ssb-Index 1 SNR
	Config 1
	
	Not sent
	2+TT Note 6
	-15+TT
	-15+TT

	

	Config 1
	dBm/
15kHz
	-92.1+TT
	-92.1+TT

	Time multiplexing of the downlink transmissions from each AoA
	
	Defined in Figure 17.5.1.3.1-2

	Propagation condition
	
	TDL-A 30ns 75Hz
	TDL-A 30ns 75Hz

	Note 1:	OCNG shall be used such a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
Note 3:	SNR levels correspond to the signal to noise ratio over the SSS REs.
Note 4:	The SNR values are specified for testing a UE which supports 2RX on at least one band.
Note 5: 	Information about types of UE beam is given in 38.133 [6] section B.2.1.3 and does not limit UE implementation or test system implementation.
Note 6:	This value allows up to 1dB degradation from applied SNR to UE baseband



17.5.1.4	NR SA FR2 Radio Link Monitoring In-sync Test for FR2 PCell configured with SSB-based RLM RS in DRX mode
Editor's Note: This test case has been completed for the following configurations:
-	Test frequency f ≤ 40.8 GHz
-	UE PC3
-	Normal conditions
The test is incomplete for UE power classes other than PC3 (e.g. PC7)
The test is incomplete for test frequencies > 40.8 GHz
The test is incomplete for extreme conditions
17.5.1.4.1	Test purpose
To verify that the UE properly detects the out of sync and in sync for the purpose of monitoring downlink radio link quality of the PCell. This test will partly verify the FR2 radio link monitoring requirements in 38.133[6] clause 8.1B.
17.5.1.4.2	Test applicability
This test applies to all types of NR RedCap UE from Release 17 onwards and supporting long DRX cycle.
17.5.1.4.3	Minimum conformance requirement
The minimum conformance requirements are specified in clause 17.5.1.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.17.5.1.4.
17.5.1.4.4	Test description
Same as the test description given in clause 7.5.1.4.4.
17.5.1.4.4.1	Initial conditions
Same as the initial conditions given in clause 7.5.1.4.4.1 with following exceptions:
-	Table 7.5.1.4.4.1-1 is replaced by Table 17.5.1.4.4.1-1.
-	Table 7.5.1.4.4.1-2 is replaced by Table 17.5.1.4.4.1-2.
-	Table 7.5.1.4.4.1-3 is replaced by Table 17.5.1.4.4.1-3.
Table 17.5.1.4.4.1-1: Supported test configurations
	Configuration
	Description

	17.5.1.4-1
	TDD, SSB SCS 120 KHz, data SCS 120KHz, BW 100 MHz



Table 17.5.1.4.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E.1.2, Table E.4-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 17.5.1.4.4.1-1

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.3.3.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.3.4.1
	

	Exceptions to connection diagram
	N/A
	



Table 17.5.1.4.4.1-3: General test parameters
	Parameter
	Unit
	Value

	
	
	Test 1

	Active PCell
	
	Cell 1

	RF Channel Number
	
	1

	Duplex mode
	Config 1
	
	TDD

	BWchannel
	Config 1
	
	100: NRB,c = 66

	Data RBs allocated
	Config 1
	
	66

	DL initial BWP configuration
	Config 1
	
	DLBWP.0.1

	DL dedicated BWP configuration
	Config 1
	
	DLBWP.1.1

	UL initial BWP configuration
	Config 1
	
	ULBWP.0.1

	UL dedicated BWP configuration
	Config 1
	
	ULBWP.1.1

	TDD Configuration
	Config 1
	
	TDDConf.3.1

	RMSI CORESET Reference Channel
	Config 1
	
	CR.3.1 TDD  

	Dedicated CORESET Reference Channel
	Config 1
	
	CCR.3.1 TDD 

	SSB Configuration
	Config 1
	
	SSB.1 FR2

	SMTC Configuration
	Config 1
	
	SMTC.3 

	PDSCH/PDCCH subcarrier spacing
	Config 1
	
	120 KHz

	PRACH Configuration
	Config 1
	
	PRACH.4 FR2

	SSB index assigned as RLM RS
	Config 1
	
	0,1

	OCNG parameters
	
	OP.1

	CP length
	
	Normal

	In sync transmission parameters 
	DCI format
	
	1-0

	
	Number of Control OFDM symbols
	
	2

	
	Aggregation level 
	CCE
	4

	
	Ratio of hypothetical PDCCH RE energy to average SSS RE energy
	dB
	0

	
	Ratio of hypothetical PDCCH DMRS energy to average SSS RE energy
	dB
	0

	
	DMRS precoder granularity
	
	REG bundle size

	
	REG bundle size
	
	6

	Out of sync transmission parameters 
	DCI format
	
	1-0

	
	Number of Control OFDM symbols
	
	2

	
	Aggregation level 
	CCE
	8

	
	Ratio of hypothetical PDCCH RE energy to average SSS RE energy
	dB
	4

	
	Ratio of hypothetical PDCCH DMRS energy to average SSS RE energy
	dB
	4

	
	DMRS precoder granularity
	
	REG bundle size

	
	REG bundle size
	
	6

	DRX Configuration
	
	DRX.11

	Gap pattern ID 
	
	N.A.

	Layer 3 filtering
	
	Enabled

	T310 timer
	ms
	4000

	T311 timer
	ms
	1000

	N310
	
	1

	N311
	
	1

	CSI-RS for CSI reporting
	Config 1
	
	CSI-RS.3.1 TDD

	reportConfigType
	
	periodic

	reportQuantity
	
	cri-RI-PMI-CQI

	CSI reporting periodicity
	slot
	40

	CSI reporting offset
	slot
	4

	TCI states for PDCCH/PDSCH
	
	TCI.State.2

	CSI-RS for tracking
	Config 1
	
	TRS.2.1 TDD

	T1
	s
	0.2

	T2
	s
	0.2

	T3
	s
	2.8

	T4
	s
	0.2

	T5
	s
	3.88

	D1
	s
	3.84

	Note 1:	All configurations are assigned to the UE prior to the start of time period T1.
Note 2:	UE-specific PDCCH is not transmitted after T1 starts.



17.5.1.4.4.2	Test Procedure
Same as the test procedure given in clause 7.5.1.4.4.2.
17.5.1.4.4.3	Message Contents
Same as the message contents given in clause 7.5.1.4.4.3.
Message contents are according to TS 38.508-1 [14] clause 7.3.
17.5.1.4.5	Test Requirement
Same as the test requirements given in clause 7.5.1.4.5 with following exceptions:
-	Table 7.5.1.4.5-1 is replaced by Table 17.5.1.4.5-1.
Table 17.5.1.4.5-1: Cell specific test parameters
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3
	T4
	T5

	AoA setup
	
	Setup 1

	Assumption for UE beams Note 5
	
	Rough

	EPRE ratio of PDCCH DMRS to SSS
	dB
	0

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	dB
	0

	EPRE ratio of PBCH to PBCH DMRS
	dB
	

	EPRE ratio of PSS to SSS
	dB
	

	EPRE ratio of PDSCH DMRS to SSS 
	dB
	

	EPRE ratio of PDSCH to PDSCH DMRS
	dB
	

	EPRE ratio of OCNG DMRS to SSS
	dB
	

	EPRE ratio of OCNG to OCNG DMRS
	dB
	

	ssb-Index 0 SNR
	Config 1
	dB
	3.3
Note 6,7
	-4.7
Note 6,7
	-15.4 
Note 7
	-4.9 
Note 7
	3.3
Note 6,7

	ssb-Index 1 SNR
	Config 1
	
	3.3
Note 6,7
	-15.4
Note 7
	-15.4 
Note 7
	-15.4 
Note 7
	-15.4 
Note 7

	

	Config 1
	dBm/15KHz
	-104.7

	Propagation condition
	
	TDL-A 30ns 75Hz

	Note 1:	OCNG shall be used such that the resources in Cell 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.3
Note 3:	SNR levels correspond to the signal to noise ratio over the SSS REs.
Note 4:	The SNR values are specified for testing a UE which supports 2RX on at least one band.
Note 5:	Information about types of UE beam is given in B.2.1.3 and does not limit UE implementation or test system implementation.
Note 6:	This value allows up to 1dB degradation from applied SNR to UE baseband.
Note 7:	Including the test tolerance given in Annex F.



17.5.1.5	NR SA FR2 Radio Link Monitoring Out-of-sync Test for PCell configured with CSI-RS-based RLM RS in non-DRX mode
Editor's Note: This test case is incomplete due to the following:
-	TT analysis is still missing
-	Procedure to ensure signal balancing in 2AoA setups is still FFS and is tracked via AP#97.25 at RAN5
-	Signal levels and propagation conditions need further evaluation at RAN4/5
17.5.1.5.1	Test purpose
To verify that the UE properly detects the out of sync for the purpose of monitoring downlink CSI-RS based radio link quality of the PCell when no DRX is used. This test will partly verify the FR2 PCell CSI-RS Out-of-sync radio link monitoring requirements in TS 38.133 [6] clause 8.1B.3.
17.5.1.5.2	Test applicability
This test applies to all types of NR RedCap UE with 2 Rx from Release 17 onwards supporting FR2 and CSI-RS based RLM.
17.5.1.5.3	Minimum conformance requirement
The minimum conformance requirements are specified in clause 17.5.1.0.3.
The normative reference for this requirement is TS 38.133 [6] clause A.17.5.1.5.
17.5.1.5.4	Test description
[bookmark: _Hlk148711384]Same as the test description given in clause 7.5.1.5.4.
17.5.1.5.4.1	Initial conditions
[bookmark: _Hlk148711327]Same as the initial conditions given in clause 7.5.1.5.4.1 with following exceptions:
-	Table 7.5.1.5.4.1-1 is replaced by Table 17.5.1.5.4.1-1,
-	Table 7.5.1.5.4.1-2 is replaced by Table 17.5.1.5.4.1-2,
-	Table 7.5.1.5.4.1-3 is replaced by Table 17.5.1.5.4.1-3
Table 17.5.1.5.4.1-1: Supported test configurations
	Configuration
	Description

	17.5.1.5-1
	TDD duplex mode, 120 kHz SSB SCS, 100 MHz bandwidth



Table 17.5.1.5.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E.1.2, Table E.15-1 and TS 38.508-1 [14] clause 7.2.3.

	Channel bandwidth
	As specified by the test configuration selected from Table 17.5.1.5.4.1-1

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.3.3.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.4.1.1
	

	Exceptions to connection diagram
	N/A
	



Table 17.5.1.5.4.1-3: General test parameters
	Parameter
	Unit
	Value

	
	
	Test 1

	Active PCell 
	
	Cell 1

	RF Channel Number
	
	1

	Duplex mode
	
	TDD

	BWchannel
	
	100: NRB,c = 66

	Data RBs allocated
	
	24

	BWoccupied
	
	24

	TDD Configuration
	
	TDDConf.3.1

	DL initial BWP configuration
	
	DLBWP.0.1

	DL dedicated BWP configuration
	
	DLBWP.1.4

	UL initial BWP configuration
	
	ULBWP.0.1

	UL dedicated BWP configuration
	
	ULBWP.1.4

	RMSI CORESET Reference Channel
	
	CR.3.1 TDD

	Dedicated CORESET Reference Channel
	
	CCR.3.4 TDD
CCR.3.6 TDD

	SSB Configuration
	
	SSB.1 FR2

	SMTC Configuration
	
	SMTC.1

	PDSCH/PDCCH subcarrier spacing
	kHz
	120

	CSI-RS for RLM
	
	Resource #4 in TRS.2.1 TDD
Resource #4 in TRS.2.2 TDD

	TRS configuration
	
	TRS.2.1 TDD
TRS.2.2 TDD

	TCI configuration for PDCCH#1/PDSCH
	
	TCI.State.2

	TCI configuration for PDCCH#2
	
	TCI.State.3

	OCNG parameters
	
	OP.5

	CP length
	
	Normal

	Out of sync transmission parameters
	DCI format
	
	1-0

	
	Number of Control OFDM symbols
	
	2

	
	Aggregation level 
	CCE
	8

	
	Ratio of hypothetical PDCCH RE energy to average CSI-RS RE energy
	dB
	4

	
	Ratio of hypothetical PDCCH DMRS energy to average CSI-RS RE energy
	dB
	4

	
	DMRS precoder granularity
	
	REG bundle size

	
	REG bundle size
	
	6

	DRX
	
	OFF

	Gap pattern ID 
	
	gp0

	Layer 3 filtering
	
	Enabled

	T310 timer
	ms
	0

	T311 timer
	ms
	1000

	N310
	
	1

	N311
	
	1

	CSI-RS for CSI reporting
	
	CSI-RS.3.1 TDD

	reportConfigType
	
	periodic

	reportQuantity
	
	cri-RI-PMI-CQI

	CSI reporting periodicity
	slot
	40

	CSI reporting offset
	slot
	4

	T1
	s
	0.2

	T2
	s
	0.35

	T3
	s
	0.35

	D1
	s
	0.31

	Note 1:	UE-specific PDCCH is not transmitted after T1 starts.



17.5.1.5.4.2	Test Procedure
Same as the test procedure given in clause 7.5.1.5.4.2.
17.5.1.5.4.3	Message Contents
Same as the message contents given in clause 7.5.1.5.4.3.
17.5.1.5.5	Test Requirement
Same as the test requirements given in clause 7.5.1.5.5 with following exceptions:
-	Table 7.5.1.5.5-1 is replaced by Table 17.5.1.5.5-1,
-	Table 7.5.1.5.5-2 is replaced by Table 17.5.1.5.5-2.
Table 17.5.1.5.5-1: Cell specific test parameters
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	AoA setup
	
	Setup 3 defined in A.9.3

	
	
	AoA1
	AoA2

	Assumption for UE beams Note 10
	
	Rough
	Rough

	EPRE ratio of PDCCH DMRS to SSS
	dB
	4
	Not sent

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	0
	

	EPRE ratio of PBCH DMRS to SSS
	dB
	
	

	EPRE ratio of PBCH to PBCH DMRS
	dB
	
	

	EPRE ratio of PSS to SSS
	dB
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	dB
	
	

	EPRE ratio of PDSCH to PDSCH DMRS
	dB
	
	

	EPRE ratio of OCNG DMRS to SSS
	dB
	
	

	EPRE ratio of OCNG to OCNG DMRS
	dB
	
	

	SNR on RLM-RS1
	dB
	2+TT Note 11
	-6+TT Note 11
	-15+TT
	Not sent

	SNR on RLM-RS2
	dB
	Not sent
	2+TT Note 11
	-15+TT
	-15+TT 

	

	dBm/
15kHz
	-92.1+TT

	Propagation condition
	
	TDL-C 300ns 100Hz

	Note 1:	OCNG shall be used such that the resources in Cell 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	The uplink resources for CSI reporting are assigned to the UE prior to the start of time period T1.
Note 3:	NZP CSI-RS resource set configuration for CSI reporting are assigned to the UE prior to the start of time period T1.
Note 4:	Measurement gap configuration is assigned to the UE prior to the start of time period T1.
Note 5:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
Note 6:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
Note 7:	SNR levels correspond to the signal to noise ratio over the SSS REs.
Note 8:	The SNR in time periods T1, T2 and T3 is denoted as SNR1, SNR2 and SNR3 respectively in figure 7.5.1.5.4.1-1.
Note 9:	The SNR values are specified for testing a UE which supports 2RX on at least one band.
Note 10:	Information about types of UE beam is given in 38.133 [6] section B.2.1.3 and does not limit UE implementation or test system implementation.
Note 11:	This value allows up to 1dB degradation from applied SNR to UE baseband



17.5.1.6	NR SA FR2 Radio Link Monitoring In-sync Test for FR2 PCell configured with CSI-RS-based RLM in non-DRX mode
Editor's Note: This test case is incomplete due to the following:
-	TT analysis is still missing
-	Procedure to ensure signal balancing in 2AoA setups is still FFS and is tracked via AP#97.25 at RAN5
-	Signal levels and propagation conditions need further evaluation at RAN4/5
17.5.1.6.1	Test purpose
To verify that the UE properly detects the in sync for the purpose of monitoring downlink CSI-RS based radio link quality of the PCell when no DRX is used. This test will partly verify the FR2 PCell CSI-RS In-sync radio link monitoring requirements in TS 38.133 [6] clause 8.1B.3.
17.5.1.6.2	Test applicability
This test applies to all types of NR RedCap UE with 2 Rx from Release 17 onwards supporting FR2 and CSI-RS based RLM.
17.5.1.6.3	Minimum conformance requirement
The minimum conformance requirements are specified in clause 17.5.1.0.4.
The normative reference for this requirement is TS 38.133 [6] clause A.17.5.1.6.
17.5.1.6.4	Test description
Same as the test description given in clause 7.5.1.6.4.
17.5.1.6.4.1	Initial conditions
Same as the initial conditions given in clause 7.5.1.6.4.1 with following exceptions:
-	Table 7.5.1.6.4.1-1 is replaced by Table 17.5.1.6.4.1-1,
-	Table 7.5.1.6.4.1-2 is replaced by Table 17.5.1.6.4.1-2,
-	Table 7.5.1.6.4.1-3 is replaced by Table 17.5.1.6.4.1-3.
Table 17.5.1.6.4.1-1: Supported test configurations
	Configuration
	Description

	17.5.1.6-1
	TDD duplex mode, 120 kHz SSB SCS, 100 MHz bandwidth



Table 17.5.1.6.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E.1.2, Table E.15-1 and TS 38.508-1 [14] clause 7.2.3.

	Channel bandwidth
	As specified by the test configuration selected from Table 17.5.1.6.4.1-1

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.3.3.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.4.1.1
	

	Exceptions to connection diagram
	N/A
	



Table 17.5.1.6.4.1-3: General test parameters
	Parameter
	Unit
	Value

	
	
	Test 1

	Active PCell 
	
	Cell 1

	RF Channel Number
	
	1

	Duplex mode
	
	TDD

	BWchannel
	
	100: NRB,c = 66

	Data RBs allocated
	
	
	24

	BWoccupied
	
	
	24

	TDD Configuration
	
	
	TDDConf.3.1

	DL initial BWP configuration
	
	
	DLBWP.0.1

	DL dedicated BWP configuration
	
	
	DLBWP.1.4

	UL initial BWP configuration
	
	
	ULBWP.0.1

	UL dedicated BWP configuration
	
	
	ULBWP.1.4

	RMSI CORESET Reference Channel
	
	
	CR.3.1 TDD

	Dedicated CORESET Reference Channel
	
	
	CCR.3.1 TDD
CCR.3.3 TDD

	SSB Configuration
	
	
	SSB.1 FR2

	SMTC Configuration
	
	
	SMTC.1

	PDSCH/PDCCH subcarrier spacing
	
	
	120 KHz

	CSI-RS for RLM
	
	
	Resource #4 in TRS.2.1 TDD
Resource #4 in TRS.2.2 TDD

	TRS configuration
	
	TRS.2.1 TDD
TRS.2.2 TDD

	TCI configuration for PDCCH#1/PDSCH
	
	TCI.State.2

	TCI configuration for PDCCH#2
	
	TCI.State.3

	OCNG parameters
	
	OP.5

	CP length
	
	Normal

	Out of sync transmission parameters 
	DCI format
	
	1-0

	
	Number of Control OFDM symbols
	
	2

	
	Aggregation level 
	CCE
	8

	
	Ratio of hypothetical PDCCH RE energy to average CSI-RS RE energy
	dB
	4

	
	Ratio of hypothetical PDCCH DMRS energy to average CSI-RS RE energy
	dB
	4

	
	DMRS precoder granularity
	
	REG bundle size

	
	REG bundle size
	
	6

	In sync transmission parameters
	DCI format
	
	1-0

	
	Number of Control OFDM symbols
	
	2

	
	Aggregation level 
	CCE
	4

	
	Ratio of hypothetical PDCCH RE energy to average CSI-RS RE energy
	dB
	0

	
	Ratio of hypothetical PDCCH DMRS energy to average CSI-RS RE energy
	dB
	0

	
	DMRS precoder granularity
	
	REG bundle size

	
	REG bundle size
	
	6

	DRX
	
	OFF

	Gap pattern ID 
	
	N.A.

	Layer 3 filtering
	
	Enabled

	T310 timer
	ms
	1000

	T311 timer
	ms
	1000

	N310
	
	1

	N311
	
	1

	CSI-RS for CSI reporting
	Config 1
	
	CSI-RS.3.1 TDD

	reportConfigType
	
	periodic

	reportQuantity
	
	cri-RI-PMI-CQI

	CSI reporting periodicity
	slot
	40

	CSI reporting offset
	slot
	4

	T1
	s
	0.2

	T2
	s
	0.2

	T3
	s
	0.24

	T4
	s
	0.2

	T5
	s
	0.88

	D1
	s
	0.84

	Note 1:	UE-specific PDCCH is not transmitted after T1 starts.



17.5.1.6.4.2	Test Procedure
Same as the test procedure given in clause 7.5.1.6.4.2.
17.5.1.6.4.3	Message Contents
Same as the message contents given in clause 7.5.1.6.4.3.
17.5.1.6.5	Test Requirement
Same as the test requirements given in clause 17.5.1.6.5 with following exceptions:
-	Table 7.5.1.6.5-1 is replaced by Table 17.5.1.6.5-1.
Table 17.5.1.6.5-1: Cell specific test parameters
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3
	T4
	T5
	T1
	T2
	T3
	T4
	T5

	AoA setup
	
	Setup 3 defined in A.9.3

	
	
	AoA1
	AoA2

	Assumption for UE beams Note 10
	
	Rough
	Rough

	EPRE ratio of PDCCH DMRS to SSS
	dB
	4
	Not sent

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	0
	

	EPRE ratio of PBCH DMRS to SSS
	dB
	
	

	EPRE ratio of PBCH to PBCH DMRS
	dB
	
	

	EPRE ratio of PSS to SSS
	dB
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	dB
	
	

	EPRE ratio of PDSCH to PDSCH DMRS
	dB
	
	

	EPRE ratio of OCNG DMRS to SSS
	dB
	
	

	EPRE ratio of OCNG to OCNG DMRS
	dB
	
	

	SNR on RLM-RS1
	dB
	2 + TT Note 11
	-6 + TT Note 11
	-15 + TT
	-15 + TT
	-15 + TT
	

	SNR on RLM-RS2
	dB
	Not sent
	2 + TT Note 11
	-15 + TT
	-15 + TT 
	-4.5 + TT
	2 + TT Note 11

	

	dBm/
15KHz
	-92.1+TT

	Propagation condition
	
	TDL-C 300ns 100Hz

	Note 1:	OCNG shall be used such that the resources in Cell 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	The uplink resources for CSI reporting are assigned to the UE prior to the start of time period T1.
Note 3:	NZP CSI-RS resource set configuration for CSI reporting is assigned to the UE prior to the start of time period T1.
Note 4:	Measurement gap configuration is assigned to the UE prior to the start of time period T1.
Note 5:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
Note 6:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
Note 7:	SNR levels correspond to the signal to noise ratio over the SSS REs.
Note 8:	The SNR in time periods T1, T2, T3, T4 and T5 is denoted as SNR1, SNR2, SNR3, SNR4 and SNR5 respectively in figure 17.5.1.6.4.1-1.
Note 9:	The SNR values are specified for testing a UE which supports 2RX on at least one band.
Note 10: 	Information about types of UE beam is given in 38.133 [6] clause B.2.1.3 and does not limit UE implementation or test system implementation.
Note 11:	This value allows up to 1dB degradation from applied SNR to UE baseband.



17.5.1.7	NR SA FR2 Radio Link Monitoring Out-of-sync Test for FR2 PCell configured with CSI-RS-based RLM in DRX mode
Editor's Note: This test case is incomplete due to the following:
-	TT analysis is still missing
17.5.1.7.1	Test purpose
To verify that the UE properly detects the out of sync for the purpose of monitoring downlink CSI-RS based radio link quality of the PCell when DRX is used. This test will partly verify the FR2 PCell CSI-RS Out-of-sync radio link monitoring requirements in TS 38.133 [6] clause 8.1B.3.
17.5.1.7.2	Test applicability
This test applies to all types of NR RedCap UE with 2 Rx from Release 17 onwards supporting FR2, CSI-RS based RLM and long DRX cycle.
17.5.1.7.3	Minimum conformance requirement
The minimum conformance requirements are specified in clause 17.5.1.0.3.
The normative reference for this requirement is TS 38.133 [6] clause A.17.5.1.7.
17.5.1.7.4	Test description
Same as the test description given in clause 7.5.1.7.4.
17.5.1.7.4.1	Initial conditions
Same as the initial conditions given in clause 7.5.1.7.4.1 with following exceptions:
-	Table 7.5.1.7.4.1-1 is replaced by Table 17.5.1.7.4.1-1,
-	Table 7.5.1.7.4.1-2 is replaced by Table 17.5.1.7.4.1-2,
-	Table 7.5.1.7.4.1-3 is replaced by Table 17.5.1.7.4.1-3
Table 17.5.1.7.4.1-1: Supported test configurations
	Configuration
	Description

	17.5.1.7-1
	TDD duplex mode, 120 kHz SSB SCS, 100 MHz bandwidth



Table 17.5.1.7.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E.1.2, Table E.15-1 and TS 38.508-1 [14] clause 7.2.3.

	Channel bandwidth
	As specified by the test configuration selected from Table 17.5.1.7.4.1-1

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.3.3.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.4.1.1
	

	Exceptions to connection diagram
	N/A
	



Table 17.5.1.7.4.1-3: General test parameters
	Parameter
	Unit
	Value

	
	
	Test 1

	Active PCell 
	
	Cell 1

	RF Channel Number
	
	1

	Duplex mode
	
	TDD

	BWchannel
	
	100: NRB,c = 66

	Data RBs allocated
	
	24

	BWoccupied
	
	24

	TDD Configuration
	
	TDDConf.3.1

	DL initial BWP configuration
	
	DLBWP.0.1

	DL dedicated BWP configuration
	
	DLBWP.1.1

	UL initial BWP configuration
	
	ULBWP.0.1

	UL dedicated BWP configuration
	
	ULBWP.1.1

	RMSI CORESET Reference Channel
	
	CR.3.1 TDD

	Dedicated CORESET Reference Channel
	
	CCR.3.4 TDD
CCR.3.6 TDD

	SSB Configuration
	
	SSB.1 FR2

	SMTC Configuration
	
	SMTC.1

	PDSCH/PDCCH subcarrier spacing
	kHz
	120

	CSI-RS for RLM
	
	Resource #4 in TRS.2.1 TDD
Resource #4 in TRS.2.2 TDD

	TRS configuration
	
	TRS.2.1 TDD
TRS.2.2 TDD

	TCI configuration for PDCCH#1/PDSCH
	
	TCI.State.2

	TCI configuration for PDCCH#2
	
	TCI.State.3

	OCNG parameters
	
	OP.5

	CP length
	
	Normal

	Out of sync transmission parameters
	DCI format
	
	1-0

	
	Number of Control OFDM symbols
	
	2

	
	Aggregation level 
	CCE
	8

	
	Ratio of hypothetical PDCCH RE energy to average CSI-RS RE energy
	dB
	4

	
	Ratio of hypothetical PDCCH DMRS energy to average CSI-RS RE energy
	dB
	4

	
	DMRS precoder granularity
	
	REG bundle size

	
	REG bundle size
	
	6

	DRX
	
	DRX.3

	Gap pattern ID 
	
	N.A.

	Layer 3 filtering
	
	Enabled

	T310 timer
	ms
	0

	T311 timer
	ms
	1000

	N310
	
	1

	N311
	
	1

	CSI-RS for CSI reporting
	
	CSI-RS.3.1 TDD

	reportConfigType
	
	periodic

	reportQuantity
	
	cri-RI-PMI-CQI

	CSI reporting periodicity
	slot
	40

	CSI reporting offset
	slot
	4

	T1
	s
	0.2

	T2
	s
	1.28

	T3
	s
	1.28

	D1
	s
	1.24

	Note 1:	UE-specific PDCCH is not transmitted after T1 starts.



17.5.1.7.4.2	Test Procedure
Same as the test procedure given in clause 7.5.1.7.4.2.
17.5.1.7.4.3	Message Contents
Same as the message contents given in clause 7.5.1.7.4.3.
17.5.1.7.5	Test Requirement
Same as the test requirements given in clause 7.5.1.7.5 with following exceptions:
-	Table 7.5.1.7.5-1 is replaced by Table 17.5.1.7.5-1,
-	Table 7.5.1.7.5-2 is replaced by Table 17.5.1.7.5-2.
Table 17.5.1.7.5-1: Cell specific test parameters
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3

	AoA setup
	dB
	Setup 1 defined in A.3.15

	Assumption for UE beams Note 10
	
	Rough

	EPRE ratio of PDCCH DMRS to SSS
	dB
	4

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	

	EPRE ratio of PBCH DMRS to SSS
	dB
	0

	EPRE ratio of PBCH to PBCH DMRS
	dB
	

	EPRE ratio of PSS to SSS
	dB
	

	EPRE ratio of PDSCH DMRS to SSS 
	dB
	

	EPRE ratio of PDSCH to PDSCH DMRS
	dB
	

	EPRE ratio of OCNG DMRS to SSS
	dB
	

	EPRE ratio of OCNG to OCNG DMRS
	dB
	

	SNR on RLM-RS1
	dB
	2Note 11+TT
	-6Note 11+TT
	-15+TT

	SNR on RLM-RS2
	dB
	2Note 11+TT
	-14+TT
	-15+TT

	

	dBm/15KHz
	-104.7+TT

	Propagation condition
	
	TDL-C 300ns 100Hz

	Note 1:	OCNG shall be used such that the resources in Cell 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	The uplink resources for CSI reporting are assigned to the UE prior to the start of time period T1.
Note 3:	NZP CSI-RS resource set configuration for CSI reporting are assigned to the UE prior to the start of time period T1.
Note 4:	Measurement gap configuration is assigned to the UE prior to the start of time period T1.
Note 5:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
Note 6:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
Note 7:	SNR levels correspond to the signal to noise ratio over the SSS REs.
Note 8:	The SNR in time periods T1, T2 and T3 is denoted as SNR1, SNR2 and SNR3 respectively in figure 7.5.1.7.1-1.
Note 9:	The SNR values are specified for testing a UE which supports 2RX on at least one band.
Note 10:	Information about types of UE beam is given in TS 38.133 [6] B.2.1.3 and does not limit UE implementation or test system implementation.
Note 11:	This value allows up to 1dB degradation from applied SNR to UE baseband.



17.5.1.8	NR SA FR2 Radio Link Monitoring In-sync Test for FR2 PCell configured with CSI-RS-based RLM in DRX mode
Editor's Note: This test case is incomplete due to the following:
-	TT analysis is still missing
17.5.1.8.1	Test purpose
To verify that the UE properly detects the in sync for the purpose of monitoring downlink CSI-RS based radio link quality of the PCell when DRX is used. This test will partly verify the FR2 PCell CSI-RS In-sync radio link monitoring requirements in TS 38.133 [6] clause 8.1B.3.
17.5.1.8.2	Test applicability
This test applies to all types of NR RedCap UE with 2 Rx from Release 17 onwards supporting FR2, CSI-RS based RLM and long DRX cycle.
17.5.1.8.3	Minimum conformance requirement
The minimum conformance requirements are specified in clause 17.5.1.0.4.
The normative reference for this requirement is TS 38.133 [6] clause A.17.5.1.8.
17.5.1.8.4	Test description
Same as the test description given in clause 7.5.1.8.4.
17.5.1.8.4.1	Initial conditions
Same as the initial conditions given in clause 7.5.1.8.4.1 with following exceptions:
-	Table 7.5.1.8.4.1-1 is replaced by Table 17.5.1.8.4.1-1,
-	Table 7.5.1.8.4.1-2 is replaced by Table 17.5.1.8.4.1-2,
-	Table 7.5.1.8.4.1-3 is replaced by Table 17.5.1.8.4.1-3.
Table 17.5.1.8.4.1-1: Supported test configurations
	Configuration
	Description

	17.5.1.8-1
	TDD duplex mode, 120 kHz SSB SCS, 100 MHz bandwidth



Table 17.5.1.8.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E.1.2, Table E.15-1 and TS 38.508-1 [14] clause 7.2.3.

	Channel bandwidth
	As specified by the test configuration selected from Table 17.5.1.8.4.1-1

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.3.3.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.4.1.1
	

	Exceptions to connection diagram
	N/A
	



Table 17.5.1.8.4.1-3: General test parameters
	Parameter
	Unit
	Value

	
	
	Test 1

	Active PCell 
	
	Cell 1

	RF Channel Number
	
	1

	Duplex mode
	
	TDD

	TDD Configuration
	
	TDDConf.3.1

	DL initial BWP configuration
	
	DLBWP.0.1

	DL dedicated BWP configuration
	
	DLBWP.1.1

	UL initial BWP configuration
	
	ULBWP.0.1

	UL dedicated BWP configuration
	
	ULBWP.1.1

	RMSI CORESET Reference Channel
	
	CR.3.1 TDD

	Dedicated CORESET Reference Channel
	
	CCR.3.1 TDD
CCR.3.3 TDD

	SSB Configuration
	
	SSB.1 FR2

	SMTC Configuration
	
	SMTC.1

	PDSCH/PDCCH subcarrier spacing
	kHz
	120

	CSI-RS for RLM
	
	Resource #4 in TRS.2.1 TDD
Resource #4 in TRS.2.2 TDD

	TRS configuration
	
	TRS.2.1 TDD
TRS.2.2 TDD

	TCI configuration for PDCCH#1/PDSCH
	
	TCI.State.2

	TCI configuration for PDCCH#2
	
	TCI.State.3

	OCNG parameters
	
	OP.1

	CP length
	
	Normal

	Out of sync transmission parameters 
	DCI format
	
	1-0

	
	Number of Control OFDM symbols
	
	2

	
	Aggregation level 
	CCE
	8

	
	Ratio of hypothetical PDCCH RE energy to average CSI-RS RE energy
	dB
	4

	
	Ratio of hypothetical PDCCH DMRS energy to average CSI-RS RE energy
	dB
	4

	
	DMRS precoder granularity
	
	REG bundle size

	
	REG bundle size
	
	6

	In sync transmission parameters
	DCI format
	
	1-0

	
	Number of Control OFDM symbols
	
	2

	
	Aggregation level 
	CCE
	4

	
	Ratio of hypothetical PDCCH RE energy to average CSI-RS RE energy
	dB
	0

	
	Ratio of hypothetical PDCCH DMRS energy to average CSI-RS RE energy
	dB
	0

	
	DMRS precoder granularity
	
	REG bundle size

	
	REG bundle size
	
	6

	DRX
	
	DRX.3

	Gap pattern ID 
	
	gp0

	Layer 3 filtering
	
	Enabled

	T310 timer
	ms
	2000

	T311 timer
	ms
	1000

	N310
	
	1

	N311
	
	1

	CSI-RS for CSI reporting
	Config 1
	
	CSI-RS.3.1 TDD

	reportConfigType
	
	periodic

	reportQuantity
	
	cri-RI-PMI-CQI

	CSI reporting periodicity
	slot
	40

	CSI reporting offset
	slot
	4

	T1
	s
	0.2

	T2
	s
	0.2

	T3
	s
	1.64

	T4
	s
	0.2

	T5
	s
	1.88

	D1
	s
	1.84

	Note 1:	UE-specific PDCCH is not transmitted after T1 starts.



17.5.1.8.4.2	Test Procedure
Same as the test procedure given in clause 7.5.1.8.4.2.
17.5.1.8.4.3	Message Contents
Same as the message contents given in clause 7.5.1.8.4.3.
17.5.1.8.5	Test Requirement
Same as the test requirements given in clause 17.5.1.8.5 with following exceptions:
-	Table 7.5.1.8.5-1 is replaced by Table 17.5.1.8.5-1.
Table 17.5.1.8.5-1: Cell specific test parameters
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3
	T4
	T5

	AoA setup
	dB
	Setup 1 defined in A.3.15

	Assumption for UE beams Note 10
	
	Rough

	EPRE ratio of PDCCH DMRS to SSS
	dB
	4

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	dB
	

	EPRE ratio of PBCH to PBCH DMRS
	dB
	

	EPRE ratio of PSS to SSS
	dB
	

	EPRE ratio of PDSCH DMRS to SSS 
	dB
	

	EPRE ratio of PDSCH to PDSCH DMRS
	dB
	

	EPRE ratio of OCNG DMRS to SSS
	dB
	

	EPRE ratio of OCNG to OCNG DMRS
	dB
	

	SNR on RLM-RS1
	dB
	2Note 11
	-6Note 11
	-15
	-4.5
	2Note 11

	SNR on RLM-RS2
	dB
	2Note 11
	-14
	-15
	-15
	-14

	

	dBm/ 15KHz
	-104.7

	Propagation condition
	
	TDL-C 300ns 100Hz

	Note 1:	OCNG shall be used such that the resources in Cell 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	The uplink resources for CSI reporting are assigned to the UE prior to the start of time period T1.
Note 3:	NZP CSI-RS resource set configuration for CSI reporting are assigned to the UE prior to the start of time period T1.
Note 4:	Measurement gap configuration is assigned to the UE prior to the start of time period T1.
Note 5:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
Note 6:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
Note 7:	SNR levels correspond to the signal to noise ratio over the SSS REs.
Note 8:	The SNR in time periods T1, T2, T3, T4 and T5 is denoted as SNR1, SNR2, SNR3, SNR4 and SNR5 respectively in figure 7.5.1.8.1-1.
Note 9:	The SNR values are specified for testing a UE which supports 2RX on at least one band..
Note 10: 	Information about types of UE beam is given in B.2.1.3 and does not limit UE implementation or test system implementation.
Note 11:	This value allows up to 1dB degradation from applied SNR to UE baseband.



17.5.1.9	NR SA FR2 radio link monitoring UE scheduling restrictions
Editor’s note: This test case is incomplete. The following aspects are either missing or not yet determined:
-	MU and TT analysis is still missing.
-	Message content is TBD
17.5.1.9.1	Test purpose
To verify that the NR UE correctly follows the RLM scheduling restrictions requirements defined in 38.133 [6] clause 8.1B.7. This test verifies that the UE correctly receive the PDCCH scheduled on the symbols right before the RLM SSB symbols without overlap so that it sends ACK/NACK correctly. 
17.5.1.9.2	Test applicability
This test applies to all types of NR RedCap UEs from Release 17 onwards supporting pdcch-MonitoringAnyOccasions or pdcch-MonitoringAnyOccasionsWithSpanGap.
17.5.1.9.3	Minimum conformance requirement
The minimum conformance requirements are specified in clause 17.5.1.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.17.5.1.9.
17.5.1.9.4	Test description
Same as the test description given in clause 7.5.1.9.4.
17.5.1.9.4.1	Initial conditions
Same as the initial conditions given in clause 7.5.1.9.4.1 with following exceptions:
-	Table 7.5.1.9.4.1-1 is replaced by Table 17.5.1.9.4.1-1.
-	Table 7.5.1.9.4.1-2 is replaced by Table 17.5.1.9.4.1-2.
-	Table 7.5.1.9.4.1-3 is replaced by Table 17.5.1.9.4.1-3.
Table 17.5.1.9.4.1-1: Supported test configurations
	Configuration
	Description

	17.5.1.9-1
	120 kHz SSB SCS, 120 kHz RMC SCS, 100 MHz bandwidth, TDD duplex mode



Table 17.5.1.9.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E.1.2, Table E.15-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 17.5.1.9.4.1-1

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.3.3.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.3.4.1
	

	Exceptions to connection diagram
	N/A
	



Table 17.5.1.9.4.1-3: General test parameters
	Parameter
	Unit
	Value
	Comment

	RF Channel Number
	
	1
	

	SSB configuration
	
	SSB.1 FR2
	

	SMTC configuration
	
	SMTC.1
	

	DRX cycle length
	s
	OFF
	

	T1
	s
	5
	During T1 the UE is required to correctly transmit ACK/NACK



17.5.1.9.4.2	Test Procedure
Same as the test procedure given in clause 7.5.1.9.4.2.
17.5.1.9.4.3	Message Contents
Same as the message contents given in clause 7.5.1.9.4.3.
17.5.1.9.5	Test Requirement
Same as the test requirements given in clause 7.5.1.9.5 with following exceptions:
-	Table 7.5.1.9.5-1 is replaced by Table 17.5.1.9.5-1.
Table 17.5.1.9.5-1: Cell specific test parameters
	Parameter
	Unit
	Cell 1

	AoA setup
	
	Setup 3

	
	
	AoA1
	AoA2

	Assumption for UE beams Note 1
	
	Rough
	Rough

	TDD configuration
	
	TDDConf.3.1

	BWchannel
	MHz
	100: NRB,c = 66

	Data RBs allocated
	
	24

	PDSCH Reference measurement channel
	
	SR.3.2 TDD
	Not sent

	RMSI CORESET RMC configuration
	
	CR.3.1 TDD
	Not sent

	Dedicated CORESET RMC configuration
	
	CCR.3.2 TDD
	Not sent

	TRS configuration
	
	TRS.2.1 TDD
	TRS.2.2 TDD

	PDCCH/PDSCH TCI state
	
	TCI.State.2
	N/A

	OCNG Pattern
	
	OP.5
	Not sent

	Initial DL BWP configuration
	
	DLBWP.0.1

	Initial UL BWP configuration
	
	ULBWP.0.1

	RLM-RS
	
	SSB with index 0
	SSB with index 1

	

	dBm/15kHz
	-92.1
	-92.1

	
 Note2
	dBm/SCS
	-83.1
	-83.1

	

	dB
	2
	2

	
BB Note 4
	dB
	1
	1

	SSB_RP Note3
	dBm/SCS
	-81.1
	-81.1

	Io
	dBm/95.04 MHz
	-54.35
	-54.35

	Time multiplexing of the downlink transmissions from each AoA
	
	Defined in Figure A.7.5.1.9.1-1

	Propagation Condition
	
	AWGN
	AWGN

	Note 1:	Information about types of UE beam is given in B.2.1.3 and does not limit UE implementation or test system implementation.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	Es/Iot, SSB_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	Calculation of Es/IotBB includes the effect of UE internal noise up to the value assumed for the associated Refsens requirement in clause 7.3.2 of TS 38.101-2 [19], and an allowance of 1dB for UE multi-band relaxation factor ΔMBS from TS 38.101-2 [19] Table 6.2.1.3-4.



17.5.2	Beam Failure Detection and Link recovery procedures for RedCap
17.5.2.0	Minimum conformance requirements
17.5.2.0.1	Minimum conformance requirements for SSB-based BFD and link recovery procedures
The minimum requirements given in clause 5.5.5.0.1 applies.
The normative reference for this requirement is TS 38.133 [6] clause 8.5B.1, 8.5B.2, 8.5B.4, 8.5B.5 and 8.5B.9
17.5.2.0.2	Minimum conformance requirements for CSI-RS-based BFD and link recovery procedures
[bookmark: _Toc44092949][bookmark: _Toc44093498][bookmark: _Toc44094321][bookmark: _Toc44094600][bookmark: _Toc52296016][bookmark: _Toc59027728][bookmark: _Toc69328222][bookmark: _Toc75989862][bookmark: _Toc75992968][bookmark: _Toc76018745][bookmark: _Toc84513820][bookmark: _Toc84514384]The minimum requirements given in clause 5.5.5.0.2 applies.
The normative reference for this requirement is TS 38.133 [6] clause 8.5B.1, 8.5B.3, 8.5B.4, 8.5B.6, 8.5B.9
17.5.2.0.3	Scheduling availability of UE during beam failure detection and candidate beam detection
The minimum requirements given in clause 5.5.5.0.3 applies.
The normative reference for this requirement is TS 38.133 [6] clause 8.5B.1, 8.5B.2, 8.5B.4, 8.5B.5, 8.5B.7, 8.5B.8 and 8.5B.9
17.5.2.1	NR SA FR2 Beam Failure Detection and Link Recovery Test for FR2 PCell configured with SSB-based BFD and LR in non-DRX mode
Editor's Note: This test case is incomplete due to the following:
-	TT analysis is still missing, PC7 gain is FFS
-	Annex E and F need to be updated
-	Applicability in 38.522 needs to be updated
17.5.2.1.1	Test purpose
The purpose of this test is to verify that the UE properly detects SSB-based beam failure in the set q0 configured for a serving cell and that the UE performs correct SSB-based link recovery based on beam candidate set q1. The purpose is to test the downlink monitoring for beam failure detection within the UEs active DL BWP, during the evaluation period, and link recovery, when no DRX is used. This test will partly verify the SSB based beam failure detection and link recovery for an FR2 serving cell requirements in TS 38.133 [6] clause 8.5B.
17.5.2.1.2	Test applicability
This test applies to all types of NR RedCap UEs from Release 17 onwards.
17.5.2.1.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 17.5.2.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.17.5.2.1.
17.5.2.1.4	Test description
Same as the test description given in clause 7.5.5.1.4.
17.5.2.1.4.1	Initial conditions
Same as the initial conditions given in clause 7.5.5.1.4.1 with following exceptions:
-	Table 7.5.5.1.4.1-1 is replaced by Table 17.5.2.1.4.1-1.
-	Table 7.5.5.1.4.1-2 is replaced by Table 17.5.2.1.4.1-2.
-	Table 7.5.5.1.4.1-3 is replaced by Table 17.5.2.1.4.1-3.
Table 17.5.2.1.4.1-1: Supported test configurations for NR SA FR2 Beam Failure Detection and Link Recovery Test for FR2 PCell configured with SSB-based BFD and LR in non-DRX mode
	Configuration
	Description

	17.5.2.1-1
	TDD duplex mode, 120 kHz SSB SCS, 100 MHz bandwidth



Table 17.5.2.1.4.1-2: Initial conditions for NR SA FR2 Beam Failure Detection and Link Recovery Test for FR2 PCell configured with SSB-based BFD and LR in non-DRX mode
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, table E.15-1 and TS 38.508-1 [14] clause 4.3.1 and 4.4.2.

	Channel bandwidth
	As specified by the test configuration selected from Table 17.5.2.1.4.1-1.

	Propagation conditions
	Multi-path fading
	As specified in Annex C.2.3.

	Connection Diagram
	TE Part
	A.3.3.1.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.4.1.1
	

	Exceptions to connection diagram
	N/A
	



Table 17.5.2.1.4.1-3: General test parameters for NR SA FR2 Beam Failure Detection and Link Recovery Test for FR2 PCell configured with SSB-based BFD and LR in non-DRX mode
	Parameter
	Test
Config.
	Unit
	Value
	Comment

	
	
	
	Test 1
	

	Active PCell 
	1
	
	Cell 1
	

	RF Channel Number
	1
	
	1
	

	Duplex mode
	1
	
	TDD
	

	TDD Configuration
	1
	
	TDDConf.3.1
	

	BWchannel
	1
	
	100: NRB,c = 66
	

	Data RBs allocated
	1
	
	66
	

	PDSCH/PDCCH subcarrier spacing
	1
	kHz
	120
	

	DL initial BWP configuration
	1
	
	DLBWP.0.1
	

	DL dedicated BWP configuration
	1
	
	DLBWP.1.1
	

	UL initial BWP configuration
	1
	
	ULBWP.0.1
	

	UL dedicated BWP configuration
	1
	
	ULBWP.1.1
	

	PDSCH Reference Channel
	1
	
	SR.3.2 TDD
	

	RMSI CORESET Reference Channel
	1
	
	CR.3.1 TDD
	

	Dedicated CORESET Reference Channel
	1
	
	CCR.3.1 TDD
	

	OCNG parameters
	1
	
	OP.1
	

	CP length
	1
	
	Normal
	

	PDSCH/PDCCH TCI state
	1
	
	TCI.State.0
	

	CSI-RS for tracking
	1
	
	TRS.2.1 TDD
	

	SSB Configuration
	1
	
	SSB.1 FR2
	

	SMTC Configuration
	1
	
	SMTC.3
	

	PRACH Configuration
	1
	
	FR2 PRACH configuration 2
	

	DRX configuration
	1
	
	OFF
	

	SSB index assigned as BFD RS (q0)
	1
	
	0
	

	SSB index assigned as CBD RS (q1)
	1
	
	1
	

	SSB index assigned as RLM RS
	1
	
	0,1
	

	Beam failure detection transmission parameters
	DCI format
	1
	
	1-0
	

	
	Number of Control OFDM symbols
	1
	
	2
	

	
	Aggregation level 
	1
	CCE
	8
	

	
	Ratio of hypothetical PDCCH RE energy to average SSS RE energy
	1
	dB
	0
	

	
	Ratio of hypothetical PDCCH DMRS energy to average SSS RE energy
	1
	dB
	0
	

	
	DMRS precoder granularity
	1
	
	REG bundle size
	

	
	REG bundle size
	1
	
	6
	

	Gap pattern ID
	1
	
	gp0
	

	gapOffset
	1
	ms
	0
	

	rlmInSyncOutOfSyncThreshold
	1
	
	absent
	Value 0 is applied. (38.133 [6] Table 8.1.1-1).

	rsrp-ThresholdSSB
	1
	dBm/SCS
	-95
	Threshold used for Qin_LR_SSB

	powerControlOffsetSS
	1
	
	db0
	Used for deriving rsrp-ThresholdCSI-RS

	beamFailureInstanceMaxCount
	1
	
	n1
	see TS 38.321 [12], clause 5.17

	beamFailureDetectionTimer
	1
	
	pbfd4
	see TS 38.321 [12], clause 5.17

	CSI-RS configuration for CSI reporting
	1
	
	CSI-RS.3.1 TDD
	

	reportConfigType
	1
	
	periodic
	

	reportQuantity
	1
	
	cri-RI-PMI-CQI
	

	CSI reporting periodicity
	1
	slot
	40
	

	CSI reporting offset
	1
	slot
	4
	

	T310
	1
	ms
	1000
	

	N310
	1
	
	2
	

	T1
	1
	s
	1
	The UE shall be fully synchronized to cell 1 during T1

	T2
	1
	s
	2.61
	

	T3
	1
	s
	1.64
	

	T4
	1
	s
	0
	

	T5
	1
	s
	1.01
	

	D1
	1
	s
	0.97
	

	Note 1:	All configurations are assigned to the UE prior to the start of time period T1.
Note 2:	UE-specific PDCCH is not transmitted after T1 starts.



17.5.2.1.4.2	Test procedure
Same as the test procedure given in clause 7.5.5.1.4.2.
17.5.2.1.4.3	Message contents
Same as the message contents given in clause 7.5.5.1.4.3.
17.5.2.1.5	Test requirement
Same as the test requirements given in clause 7.5.5.1.5 with following exceptions:
-	Table 7.5.5.1.5-1 is replaced by Table 17.5.2.1.5-1.
Table 17.5.2.1.5-1: NR Cell specific test parameters for NR SA FR2 Beam Failure Detection and Link Recovery Test for FR2 PCell configured with SSB-based BFD and LR in non-DRX mode
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3
	T4
	T5

	AoA setup
	
	Setup 1 defined in A.9

	Assumption for UE beams Note 10
	
	Rough

	EPRE ratio of PDCCH DMRS to SSS
	dB
	0

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	

	EPRE ratio of PBCH DMRS to SSS
	dB
	

	EPRE ratio of PBCH to PBCH DMRS
	dB
	

	EPRE ratio of PSS to SSS
	dB
	

	EPRE ratio of PDSCH DMRS to SSS 
	dB
	

	EPRE ratio of PDSCH to PDSCH DMRS
	dB
	

	EPRE ratio of OCNG DMRS to SSS
	dB
	

	EPRE ratio of OCNG to OCNG DMRS
	dB
	

	SNR_SSB of set q0
	dB
	5+TT Note 11
	-3+TT Note 11
	-12+TT
	-12+TT
	-12+TT

	SNR_SSB of set q1
	dB
	0.2+TT
	0.2+TT
	20.2+TT
	20.2+TT
	20.2+TT

	SSB_RP of set q1
	dBm/SCS
	-104.5+TT
	-104.5+TT
	-84.5+TT
	-84.5+TT
	-84.5+TT

	

	dBm/120 KHz
	-104.7+TT

	Propagation condition
	
	TDL-A 30ns 75Hz

	Note 1:	OCNG shall be used such that the resources in Cell 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	The uplink resources for CSI reporting are assigned to the UE prior to the start of time period T1.
Note 3:	NZP CSI-RS resource set configuration for CSI reporting are assigned to the UE prior to the start of time period T1.
Note 4:	Measurement gap configuration is assigned to the UE prior to the start of time period T1.
Note 5:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
Note 6:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
Note 7:	SNR levels correspond to the signal to noise ratio over the SSS REs.
Note 8:	The SNR in time periods T1, T2, T3, T4 and T5 is denoted as SNR1, SNR2 and SNR3 respectively in figure 7.5.5.1.4-1.
Note 9:	The SNR values are specified for testing a UE which supports 2RX on at least one band.
Note 10:	Information about types of UE beam is given in 38.133 [6] B.2.1.3 and does not limit UE implementation or test system implementation.
Note 11:	This value allows up to 1dB degradation from applied SNR to UE baseband



17.5.2.2	NR SA FR2 Beam Failure Detection and Link Recovery Test for FR2 PCell configured with SSB-based BFD and LR in DRX mode
Editor's Note: This test case is incomplete due to the following:
-	TT analysis is still missing, PC7 gain is FFS
-	Annex E and F need to be updated
-	Applicability in 38.522 needs to be updated
17.5.2.2.1	Test purpose
The purpose of this test is to verify that the UE properly detects SSB-based beam failure in the set q0 configured for a serving cell and that the UE performs correct SSB-based link recovery based on beam candidate set q1. The purpose is to test the downlink monitoring for beam failure detection within the UEs active DL BWP, during the evaluation period, and link recovery, when DRX is used. This test will partly verify the SSB based beam failure detection and link recovery for an FR2 serving cell requirements in TS 38.133 [6] clause 8.5B.
17.5.2.2.2	Test applicability
This test applies to all types of NR RedCap UEs from Release 17 onwards supporting long DRX cycle.
17.5.2.2.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 17.5.2.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.17.5.2.2.
17.5.2.2.4	Test description
Same as the test description given in clause 7.5.5.2.4.
17.5.2.2.4.1	Initial conditions
Same as the initial conditions given in clause 7.5.5.2.4.1 with following exceptions:
-	Table 7.5.5.2.4.1-1 is replaced by Table 17.5.2.2.4.1-1.
-	Table 7.5.5.2.4.1-2 is replaced by Table 17.5.2.2.4.1-2.
-	Table 7.5.5.2.4.1-3 is replaced by Table 17.5.2.2.4.1-3.
Table 17.5.2.2.4.1-1: Supported test configurations for NR SA FR2 Beam Failure Detection and Link Recovery Test for FR2 PCell configured with SSB-based BFD and LR in DRX mode
	Configuration
	Description

	17.5.2.2-1
	TDD duplex mode, 120 kHz SSB SCS, 100 MHz bandwidth



Table 17.5.2.2.4.1-2: Initial conditions for NR SA FR2 Beam Failure Detection and Link Recovery Test for FR2 PCell configured with SSB-based BFD and LR in DRX mode
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, table E.15-1 and TS 38.508-1 [14] clause 4.3.1 and 4.4.2.

	Channel bandwidth
	As specified by the test configuration selected from Table 17.5.2.2.4.1-1.

	Propagation conditions
	Multi-path fading
	As specified in Annex C.2.3.

	Connection Diagram
	TE Part
	A.3.3.1.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.4.1.1
	

	Exceptions to connection diagram
	N/A
	



Table 17.5.2.2.4.1-3: General test parameters for NR SA FR2 Beam Failure Detection and Link Recovery Test for FR2 PCell configured with SSB-based BFD and LR in DRX mode
	Parameter
	Test
Config.
	Unit
	Value
	Comment

	
	
	
	Test 1
	

	Active PCell 
	1
	
	Cell 1
	

	RF Channel Number
	1
	
	1
	

	Duplex mode
	1
	
	TDD
	

	TDD Configuration
	1
	
	TDDConf.3.1
	

	BWchannel
	1
	
	100: NRB,c = 66
	

	Data RBs allocated
	1
	
	66
	

	PDSCH/PDCCH subcarrier spacing
	1
	kHz
	120
	

	DL initial BWP configuration
	1
	
	DLBWP.0.1
	

	DL dedicated BWP configuration
	1
	
	DLBWP.1.1
	

	UL initial BWP configuration
	1
	
	ULBWP.0.1
	

	UL dedicated BWP configuration
	1
	
	ULBWP.1.1
	

	PDSCH Reference Channel
	1
	
	SR.3.2 TDD
	

	RMSI CORESET Reference Channel
	1
	
	CR.3.1 TDD
	

	Dedicated CORESET Reference Channel
	1
	
	CCR.3.1 TDD
	

	OCNG parameters
	1
	
	OP.1
	

	CP length
	1
	
	Normal
	

	PDSCH/PDCCH TCI state
	1
	
	TCI.State.0
	

	CSI-RS for tracking
	1
	
	TRS.2.1 TDD
	

	SSB Configuration
	1
	
	SSB.1 FR2
	

	SMTC Configuration
	1
	
	SMTC.3
	

	PRACH Configuration
	1
	
	PRACH.2 FR2
	

	DRX configuration
	1
	
	DRX.3
	

	SSB index assigned as BFD RS (q0)
	1
	
	0
	

	SSB index assigned as CBD RS (q1)
	1
	
	1
	

	SSB index assigned as RLM RS
	1
	
	0,1
	

	Beam failure detection transmission parameters
	DCI format
	1
	
	1-0
	

	
	Number of Control OFDM symbols
	1
	
	2
	

	
	Aggregation level 
	1
	CCE
	8
	

	
	Ratio of hypothetical PDCCH RE energy to average SSS RE energy
	1
	dB
	0
	

	
	Ratio of hypothetical PDCCH DMRS energy to average SSS RE energy
	1
	dB
	0
	

	
	DMRS precoder granularity
	1
	
	REG bundle size
	

	
	REG bundle size
	1
	
	6
	

	Gap pattern ID
	1
	
	N/A
	

	rlmInSyncOutOfSyncThreshold
	1
	
	absent
	Value 0 is applied. (38.133 [6] Table 8.1.1-1).

	rsrp-ThresholdSSB
	1
	dBm/SCS
	-95
	Threshold used for Qin_LR_SSB

	powerControlOffsetSS
	1
	
	db0
	Used for deriving rsrp-ThresholdCSI-RS

	beamFailureInstanceMaxCount
	1
	
	n1
	see TS 38.321 [12], clause 5.17

	beamFailureDetectionTimer
	1
	
	pbfd4
	see TS 38.321 [12], clause 5.17

	CSI-RS configuration for CSI reporting
	1
	
	CSI-RS.3.1 TDD
	

	reportConfigType
	1
	
	periodic
	

	reportQuantity
	1
	
	cri-RI-PMI-CQI
	

	CSI reporting periodicity
	1
	slot
	40
	

	CSI reporting offset
	1
	slot
	4
	

	T310
	1
	ms
	1000
	

	N310
	1
	
	2
	

	T1
	1
	s
	1
	The UE shall be fully synchronized to cell 1 during T1

	T2
	1
	s
	3.37
	

	T3
	1
	s
	2.8
	

	T4
	1
	s
	0
	

	T5
	1
	s
	0.61
	

	D1
	1
	s
	0.57
	

	Note 1:	All configurations are assigned to the UE prior to the start of time period T1.
Note 2:	UE-specific PDCCH is not transmitted after T1 starts.



17.5.2.2.4.2	Test procedure
Same as the test procedure given in clause 7.5.5.2.4.2.
17.5.2.2.4.3	Message contents
Same as the message contents given in clause 7.5.5.2.4.3.
17.5.2.2.5	Test requirement
Same as the test requirements given in clause 7.5.5.2.5 with following exceptions:
-	Table 7.5.5.2.5-1 is replaced by Table 17.5.2.2.5-1.
Table 17.5.2.2.5-1: NR Cell specific test parameters for NR SA FR2 Beam Failure Detection and Link Recovery Test for FR2 PCell configured with SSB-based BFD and LR in DRX mode
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3
	T4
	T5

	AoA setup
	
	Setup 1 defined in A.9

	Assumption for UE beams Note 9
	
	Rough

	EPRE ratio of PDCCH DMRS to SSS
	dB
	0

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	

	EPRE ratio of PBCH DMRS to SSS
	dB
	

	EPRE ratio of PBCH to PBCH DMRS
	dB
	

	EPRE ratio of PSS to SSS
	dB
	

	EPRE ratio of PDSCH DMRS to SSS 
	dB
	

	EPRE ratio of PDSCH to PDSCH DMRS
	dB
	

	EPRE ratio of OCNG DMRS to SSS
	dB
	

	EPRE ratio of OCNG to OCNG DMRS
	dB
	

	SNR_SSB of set q0
	dB
	5+TTNote 10
	-3+TT Note 10
	-12+TT
	-12+TT
	-12+TT

	SNR_SSB of set q1
	dB
	0.2+TT
	0.2+TT
	20.2+TT
	20.2+TT
	20.2+TT

	SSB_RP of set q1
	dBm/SCS
	-104.5+TT
	-104.5+TT
	-84.5+TT
	-84.5+TT
	-84.5+TT

	

	dBm/120 KHz
	-104.7+TT

	Propagation condition
	
	TDL-A 30ns 75Hz

	Note 1:	OCNG shall be used such that the resources in Cell 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	The uplink resources for CSI reporting are assigned to the UE prior to the start of time period T1.
Note 3:	NZP CSI-RS resource set configuration for CSI reporting are assigned to the UE prior to the start of time period T1.
Note 4:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
Note 5:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
Note 6:	SNR levels correspond to the signal to noise ratio over the SSS REs.
Note 7:	The SNR in time periods T1, T2, T3, T4 and T5 is denoted as SNR1, SNR2 and SNR3 respectively in figure 7.5.5.2.4-1.
Note 8:	The SNR values are specified for testing a UE which supports 2RX on at least one band.
Note 9:	Information about types of UE beam is given in 38.133 [6] section B.2.1.3 and does not limit UE implementation or test system implementation.
Note 10:	This value allows up to 1dB degradation from applied SNR to UE baseband.



17.5.2.3	NR SA FR2 Beam Failure Detection and Link Recovery Test for FR2 PCell configured with CSI-RS-based BFD and LR in non-DRX mode
Editor's Note: 
This test case is complete for the following configurations:
-	UE PC3
-	Test frequencies f ≤ 40.8 GHz;
This test case is incomplete for UE power classes other than PC3;
This test case is incomplete for test frequencies f > 40.8 GHz.17.5.2.3.1	Test purpose
To verify that the UE properly detects CSI-RS-based beam failure in the set q0 configured for a serving cell and that the UE performs correct CSI-RS-based link recovery based on beam candidate set q1. The purpose is to test the downlink monitoring for beam failure detection within the UEs active DL BWP, during the evaluation period, and link recovery, when no DRX is used. This test will partly verify the CSI-RS based beam failure detection and link recovery for an FR2 serving cell requirements in TS 38.133 [6] clause 8.5B.
17.5.2.3.2	Test applicability
This test applies to all types of NR RedCap UEs from Release 17 onwards supporting CSI-RS-based RLM and link recovery.
17.5.2.3.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 17.5.2.0.2.
The normative reference for this requirement is TS 38.133 [6] clause A.17.5.2.3.
17.5.2.3.4	Test description
Same as the test description given in clause 7.5.5.3.4.
17.5.2.3.4.1	Initial conditions
Same as the initial conditions given in clause 7.5.5.3.4.1 with following exceptions:
-	Table 7.5.5.3.4.1-1 is replaced by Table 17.5.2.3.4.1-1.
-	Table 7.5.5.3.4.1-2 is replaced by Table 17.5.2.3.4.1-2.
-	Table 7.5.5.3.4.1-3 is replaced by Table 17.5.2.3.4.1-3.
Table 17.5.2.3.4.1-1: Supported test configurations
	Configuration
	Description

	17.5.2.3-1
	TDD duplex mode, 120 kHz SSB SCS, 100 MHz bandwidth



Table 17.5.2.3.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, table E.15-1 and TS 38.508-1 [14] clause 4.3.1 and 4.4.2.

	Channel bandwidth
	As specified by the test configuration selected from Table 17.5.2.3.4.1-1.

	Propagation conditions
	Multi-path fading
	As specified in Annex C.2.3.

	Connection Diagram
	TE Part
	A.3.3.1.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.4.1.1
	

	Exceptions to connection diagram
	N/A
	



Table 17.5.2.3.4.1-3: General test parameters
	Parameter
	Unit
	Value
	Comment

	
	
	Test 1
	

	Active PCell
	
	Cell 1
	

	RF Channel Number
	
	1
	

	Duplex mode
	
	TDD
	

	TDD Configuration
	
	TDDConf.3.1
	

	BWchannel
	
	100: NRB,c = 66
	

	Data RBs allocated
	
	66
	

	PDSCH/PDCCH subcarrier spacing
	kHz
	120
	

	DL initial BWP configuration
	
	DLBWP.0.1
	

	DL dedicated BWP configuration
	
	DLBWP.1.1
	

	UL initial BWP configuration
	
	ULBWP.0.1
	

	UL dedicated BWP configuration
	
	ULBWP.1.1
	

	PDSCH Reference Channel
	
	SR.3.2 TDD
	

	RMSI CORESET Reference Channel
	
	CR.3.1 TDD
	

	Dedicated CORESET Reference Channel
	
	CCR.3.1 TDD
	

	OCNG parameters
	
	OP.1
	

	CP length
	
	Normal
	

	PDSCH/PDCCH TCI state
	
	TCI.State.0
	

	CSI-RS for tracking
	
	TRS.2.1 TDD
	

	SSB Configuration
	
	SSB.1 FR2
	

	SMTC Configuration
	
	SMTC.3
	

	PRACH Configuration
	
	PRACH.4 FR2
	A.3.8.3.4

	DRX configuration
	
	OFF
	

	CSI-RS configuration for BFD/CBD/RLM
	
	CSI-RS.3.2 TDD
	A.3.14.2

	CSI-RS index assigned as BFD RS (q0)
	
	0
	

	CSI-RS index assigned as CBD RS (q1)
	
	1
	

	CSI-RS index assigned as RLM RS
	
	0,1
	

	Beam failure detection transmission parameters
	DCI format
	
	1-0
	

	
	Number of Control OFDM symbols
	
	2
	

	
	Aggregation level 
	CCE
	8
	

	
	Ratio of hypothetical PDCCH RE energy to average SSS RE energy
	dB
	0
	

	
	Ratio of hypothetical PDCCH DMRS energy to average SSS RE energy
	dB
	0
	

	
	DMRS precoder granularity
	
	REG bundle size
	

	
	REG bundle size
	
	6
	

	Gap pattern ID
	
	N/A
	

	rlmInSyncOutOfSyncThreshold
	
	absent
	Value 0 is applied. (Table 8.1.1-1).

	rsrp-ThresholdSSB
	dBm/
SCS
	-109
	Threshold used for Qin_LR_SSB

	powerControlOffsetSS
	
	db0
	Used for deriving rsrp-ThresholdCSI-RS

	beamFailureInstanceMaxCount
	
	n1
	see TS 38.321 [7], clause 5.17

	beamFailureDetectionTimer
	
	pbfd4
	see TS 38.321 [7], clause 5.17

	CSI-RS configuration for CSI reporting
	
	CSI-RS.3.1 TDD
	A.3.14.2

	reportConfigType
	
	periodic
	

	reportQuantity
	
	cri-RI-PMI-CQI
	

	CSI reporting periodicity
	slot
	40
	

	CSI reporting offset
	slot
	4
	

	T310
	ms
	1000
	

	N310
	
	2
	

	T1
	s
	1
	The UE shall be fully synchronized to cell 1 during T1

	T2
	s
	1.17
	

	T3
	s
	0.9
	

	T4
	s
	0
	

	T5
	s
	0.31
	

	D1
	s
	0.27
	

	Note 1:	UE-specific PDCCH is not transmitted after T1 starts.



17.5.2.3.4.2	Test procedure
Same as the test procedure given in clause 7.5.5.3.4.2.
17.5.2.3.4.3	Message contents
Same as the message contents given in clause 7.5.5.3.4.3.
17.5.2.3.5	Test requirement
Same as the test requirements given in clause 7.5.5.3.5 with following exceptions:
-	Table 7.5.5.3.5-1 is replaced by Table 17.5.2.3.5-1.
Table 17.5.2.3.5-1: NR Cell specific test parameters
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3
	T4
	T5

	AoA setup
	
	Setup 1 defined in A.9

	Assumption for UE beams Note 9
	
	Rough

	EPRE ratio of PDCCH DMRS to SSS
	dB
	0

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	

	EPRE ratio of PBCH DMRS to SSS
	dB
	

	EPRE ratio of PBCH to PBCH DMRS
	dB
	

	EPRE ratio of PSS to SSS
	dB
	

	EPRE ratio of PDSCH DMRS to SSS 
	dB
	

	EPRE ratio of PDSCH to PDSCH DMRS
	dB
	

	EPRE ratio of OCNG DMRS to SSS
	dB
	

	EPRE ratio of OCNG to OCNG DMRS
	dB
	

	SNR_CSI-RS of set q0
	dB
	13.7Note 
	5.7Note 10
	-12
	-12
	-12

	SNR_CSI-RS of set q1
	dB
	0.2
	0.2
	20
	20
	20

	CSI-RS_RP of set q1
	dBm/SCS
	-104.5
	-104.5
	-84.7 
	-84.7 
	-84.7 

	

	dBm/
120 KHz
	-104.7

	Propagation condition
	
	TDL-A 30ns 75Hz

	Note 1:	OCNG shall be used such that the resources in Cell 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	The uplink resources for CSI reporting are assigned to the UE prior to the start of time period T1.
Note 3:	NZP CSI-RS resource set configuration for CSI reporting are assigned to the UE prior to the start of time period T1.
Note 4:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
Note 5:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
Note 6:	SNR levels correspond to the signal to noise ratio over the REs carrying CSI-RS.
Note 7:	The SNR in time periods T1, T2, T3, T4 and T5 is denoted as SNR1, SNR2 and SNR3 respectively in figure 7.5.5.3.4-1.
Note 8:	The SNR values are specified for testing a UE which supports 2RX on at least one band.
Note 9:	Information about types of UE beam is given in TS 38.133 [6] clause B.2.1.3 and does not limit UE implementation or test system implementation.
Note 10:	This value allows up to 1dB degradation from applied SNR to UE baseband.



17.5.2.4	NR SA FR2 Beam Failure Detection and Link Recovery Test for FR2 PCell configured with CSI-RS-based BFD and LR in DRX mode
Editor's Note: 
This test case is complete for the following configurations:
-	UE PC3
-	Test frequencies f ≤ 40.8 GHz;
This test case is incomplete for UE power classes other than PC3;
This test case is incomplete for test frequencies f > 40.8 GHz.17.5.2.4.1	Test purpose
To verify that the UE properly detects CSI-RS-based beam failure in the set q0 configured for a serving cell and that the UE performs correct CSI-RS-based link recovery based on beam candidate set q1. The purpose is to test the downlink monitoring for beam failure detection within the UEs active DL BWP, during the evaluation period, and link recovery, when DRX is used. This test will partly verify the CSI-RS based beam failure detection and link recovery for an FR2 serving cell requirements in TS 38.133 [6] clause 8.5B.
17.5.2.4.2	Test applicability
This test applies to all types of NR RedCap UEs from Release 17 onwards supporting CSI-RS-based RLM, long DRX cycle and link recovery.
17.5.2.4.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 17.5.2.0.2.
The normative reference for this requirement is TS 38.133 [6] clause A.17.5.2.4.
17.5.2.4.4	Test description
Same as the test description given in clause 7.5.5.4.4.
17.5.2.4.4.1	Initial conditions
Same as the initial conditions given in clause 7.5.5.4.4.1 with following exceptions:
-	Table 7.5.5.4.4.1-1 is replaced by Table 17.5.2.4.4.1-1.
-	Table 7.5.5.4.4.1-2 is replaced by Table 17.5.2.4.4.1-2.
-	Table 7.5.5.4.4.1-3 is replaced by Table 17.5.2.4.4.1-3.
Table 17.5.2.4.4.1-1: Supported test configurations
	Configuration
	Description

	17.5.2.4-1
	TDD duplex mode, 120 kHz SSB SCS, 100 MHz bandwidth



Table 17.5.2.4.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, table E.15-1 and TS 38.508-1 [14] clause 4.3.1 and 4.4.2.

	Channel bandwidth
	As specified by the test configuration selected from Table 17.5.2.4.4.1-1.

	Propagation conditions
	Multi-path fading
	As specified in Annex C.2.3.

	Connection Diagram
	TE Part
	A.3.3.1.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.4.1.1
	

	Exceptions to connection diagram
	N/A
	



Table 17.5.2.4.4.1-3: General test parameters
	Parameter
	Unit
	Value
	Comment

	
	
	Test 1
	

	Active PCell
	
	Cell 1
	

	RF Channel Number
	
	1
	

	Duplex mode
	
	TDD
	

	TDD Configuration
	
	TDDConf.3.1
	

	BWchannel
	
	100: NRB,c = 66
	

	Data RBs allocated
	
	66
	

	PDSCH/PDCCH subcarrier spacing
	kHz
	120
	

	DL initial BWP configuration
	
	DLBWP.0.1
	

	DL dedicated BWP configuration
	
	DLBWP.1.1
	

	UL initial BWP configuration
	
	ULBWP.0.1
	

	UL dedicated BWP configuration
	
	ULBWP.1.1
	

	PDSCH Reference Channel
	
	SR.3.2 TDD
	

	RMSI CORESET Reference Channel
	
	CR.3.1 TDD
	

	Dedicated CORESET Reference Channel
	
	CCR.3.1 TDD
	

	OCNG parameters
	
	OP.1
	

	CP length
	
	Normal
	

	PDSCH/PDCCH TCI state
	
	TCI.State.0
	

	CSI-RS for tracking
	
	TRS.2.1 TDD
	

	SSB Configuration
	
	SSB.1 FR2
	

	SMTC Configuration
	
	SMTC.3
	

	PRACH Configuration
	
	PRACH.4 FR2
	A.3.8.3.4

	DRX configuration
	
	DRX.3
	

	CSI-RS configuration for BFD/CBD/RLM
	
	CSI-RS.3.2 TDD
	A.3.14.2

	CSI-RS index assigned as BFD RS (q0)
	
	0
	

	CSI-RS index assigned as CBD RS (q1)
	
	1
	

	CSI-RS index assigned as RLM RS
	
	0,1
	

	Beam failure detection transmission parameters
	DCI format
	
	1-0
	

	
	Number of Control OFDM symbols
	
	2
	

	
	Aggregation level 
	CCE
	8
	

	
	Ratio of hypothetical PDCCH RE energy to average SSS RE energy
	dB
	0
	

	
	Ratio of hypothetical PDCCH DMRS energy to average SSS RE energy
	dB
	0
	

	
	DMRS precoder granularity
	
	REG bundle size
	

	
	REG bundle size
	
	6
	

	Gap pattern ID
	
	N/A
	

	rlmInSyncOutOfSyncThreshold
	
	absent
	Value 0 is applied. (Table 8.1.1-1).

	rsrp-ThresholdSSB
	dBm/
SCS
	-109
	Threshold used for Qin_LR_SSB

	powerControlOffsetSS
	
	db0
	Used for deriving rsrp-ThresholdCSI-RS

	beamFailureInstanceMaxCount
	
	n1
	see TS 38.321 [7], clause 5.17

	beamFailureDetectionTimer
	
	pbfd4
	see TS 38.321 [7], clause 5.17

	CSI-RS configuration for CSI reporting
	
	CSI-RS.3.1 TDD
	A.3.14.2

	reportConfigType
	
	periodic
	

	reportQuantity
	
	cri-RI-PMI-CQI
	

	CSI reporting periodicity
	slot
	40
	

	CSI reporting offset
	slot
	4
	

	T310
	ms
	1000
	

	N310
	
	2
	

	T1
	s
	1
	The UE shall be fully synchronized to cell 1 during T1

	T2
	s
	5.43
	

	T3
	s
	5.16
	

	T4
	s
	0
	

	T5
	s
	0.31
	

	D1
	s
	0.27
	

	Note 1:	UE-specific PDCCH is not transmitted after T1 starts.



17.5.2.4.4.2	Test procedure
Same as the test procedure given in clause 7.5.5.4.4.2.
17.5.2.4.4.3	Message contents
Same as the message contents given in clause 7.5.5.4.4.3.
17.5.2.4.5	Test requirement
Same as the test requirements given in clause 7.5.5.4.5 with following exceptions:
-	Table 7.5.5.4.5-1 is replaced by Table 17.5.2.4.5-1.
Table 17.5.2.4.5-1: NR Cell specific test parameters
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3
	T4
	T5

	AoA setup
	
	Setup 1 defined in A.9

	Assumption for UE beams Note 9
	
	Rough

	EPRE ratio of PDCCH DMRS to SSS
	dB
	0

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	

	EPRE ratio of PBCH DMRS to SSS
	dB
	

	EPRE ratio of PBCH to PBCH DMRS
	dB
	

	EPRE ratio of PSS to SSS
	dB
	

	EPRE ratio of PDSCH DMRS to SSS 
	dB
	

	EPRE ratio of PDSCH to PDSCH DMRS
	dB
	

	EPRE ratio of OCNG DMRS to SSS
	dB
	

	EPRE ratio of OCNG to OCNG DMRS
	dB
	

	SNR_CSI-RS of set q0
	dB
	13.7Note 10
	5.7Note 10
	-12
	-12
	-12

	SNR_CSI-RS of set q1
	dB
	0.2
	0.2
	20
	20
	20

	CSI-RS_RP of set q1
	dBm/SCS
	-104.5
	-104.5
	-84.75
	-84.7 
	-84.7 

	

	dBm/
120 KHz
	-104.7

	Propagation condition
	
	TDL-A 30ns 75Hz

	Note 1:	OCNG shall be used such that the resources in Cell 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	The uplink resources for CSI reporting are assigned to the UE prior to the start of time period T1.
Note 3:	NZP CSI-RS resource set configuration for CSI reporting are assigned to the UE prior to the start of time period T1.
Note 4:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
Note 5:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
Note 6:	SNR levels correspond to the signal to noise ratio over the REs carrying CSI-RS.
Note 7:	The SNR in time periods T1, T2, T3, T4 and T5 is denoted as SNR1, SNR2 and SNR3 respectively in figure 7.5.5.4.4-1.
Note 8:	The SNR values are specified for testing a UE which supports 2RX on at least one band.
Note 9:	Information about types of UE beam is given in TS 38.133 [6] clause B.2.1.3 and does not limit UE implementation or test system implementation.
Note 10:	This value allows up to 1dB degradation from applied SNR to UE baseband.



17.5.2.5	NR SA FR2 Scheduling availability restriction during Beam Failure Detection and Link Recovery for FR2 PCell configured with SSB-based BFD and LR in non-DRX mode
Editor's Note: 
This test case is complete for the following configurations:
-	UE PC3
-	Test frequencies f ≤ 40.8 GHz;
This test case is incomplete for UE power classes other than PC3;
This test case is incomplete for test frequencies f > 40.8 GHz.
17.5.2.5.1	Test purpose
To test scheduling availability restrictions when the UE is performing beam failure detection or when the UE is performing L1-RSRP measurement for candidate beam detection, when no DRX is used. This test will verify the scheduling availability restriction requirements in 38.133 [6] clause 8.5B.7 and 8.5B.8.
17.5.2.5.2	Test applicability
This test applies to all types of NR RedCap UEs from Release 17 onwards supporting link recovery.
17.5.2.5.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 17.5.2.0.3.
The normative reference for this requirement is TS 38.133 [6] clause A.17.5.2.5.
17.5.2.5.4	Test description
Same as the test description given in clause 7.5.5.5.4.
17.5.2.5.4.1	Initial conditions
Same as the initial conditions given in clause 7.5.2.5.4.1 with following exceptions:
-	Table 7.5.5.5.4.1-1 is replaced by Table 17.5.2.5.4.1-1.
-	Table 7.5.5.5.4.1-2 is replaced by Table 17.5.2.5.4.1-2.
-	Table 7.5.5.5.4.1-3 is replaced by Table 17.5.2.5.4.1-3.
Table 17.5.2.5.4.1-1: Supported test configurations
	Configuration
	Description

	17.5.2.5-1
	TDD duplex mode, 120 kHz SSB SCS, 100 MHz bandwidth

	17.5.2.5-2
	TDD duplex mode, 240 kHz SSB SCS, 100 MHz bandwidth



Table 17.5.2.5.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, table E.15-1 and TS 38.508-1 [14] clause 4.3.1 and 4.4.2.

	Channel bandwidth
	As specified by the test configuration selected from Table 17.5.2.5.4.1-1.

	Propagation conditions
	Multi-path fading
	As specified in Annex C.2.3.

	Connection Diagram
	TE Part
	A.3.3.1.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.4.1.1
	

	Exceptions to connection diagram
	N/A
	



Table 17.5.2.5.4.1-3: General test parameters
	Parameter
	Unit
	Value
	Comment

	
	
	Test 1
	

	Active PCell
	
	Cell 1
	

	RF Channel Number
	
	1
	

	Duplex mode
	
	TDD
	

	TDD Configuration
	
	TDDConf.3.1
	Table A.1.5-3

	BWchannel
	MHz
	100: NRB,c = 66
	

	Data RBs allocated
	
	66
	

	PDSCH/PDCCH subcarrier spacing
	kHz
	120
	

	DL initial BWP configuration
	
	DLBWP.0.1
	Table A.8.1-1

	DL dedicated BWP configuration
	
	DLBWP.1.1
	Table A.8.1-2

	UL initial BWP configuration
	
	ULBWP.0.1
	Table A.8.2-1

	UL dedicated BWP configuration
	
	ULBWP.1.1
	Table A.8.2-2

	PDSCH Reference Channel
	Config 1
	
	SR.3.2 TDD
	Table A.1.1.2-3

	
	Config 2
	
	SR.3.3 TDD
	

	RMSI CORESET Reference Channel
	Config 1
	
	CR.3.1 TDD
	Table A.1.2.2-3

	
	Config 2
	
	CR.3.2 TDD
	

	Dedicated CORESET Reference Channel
	Config 1
	
	CCR.3.1 TDD
	Table A.1.3.2-3

	
	Config 2
	
	CCR.3.7 TDD
	

	OCNG parameters
	
	OP.1
	Table A.2.1-1

	CP length
	
	Normal
	

	PDSCH/PDCCH TCI state
	
	TCI.State.0
	Table A.10.2-1

	CSI-RS for tracking
	
	TRS.2.1 TDD
	

	SSB Configuration
	Config 1
	
	SSB.1 FR2
	Table A.3.2-1

	
	Config 2
	
	SSB.2 FR2
	

	SMTC Configuration
	
	SMTC.1
	Table A.4-1

	PRACH Configuration
	
	PRACH.2 FR2
	Table A.7.2-1

	DRX configuration
	
	OFF
	

	SSB index assigned as BFD RS (q0)
	
	0
	

	SSB index assigned as CBD RS (q1)
	
	1
	

	Beam failure detection transmission parameters
	DCI format
	
	1-0
	

	
	Number of Control OFDM symbols
	
	2
	

	
	Aggregation level 
	CCE
	8
	

	
	Ratio of hypothetical PDCCH RE energy to average SSS RE energy
	dB
	0
	

	
	Ratio of hypothetical PDCCH DMRS energy to average SSS RE energy
	dB
	0
	

	
	DMRS precoder granularity
	
	REG bundle size
	

	
	REG bundle size
	
	6
	

	Gap pattern ID
	
	N/A
	

	rlmInSyncOutOfSyncThreshold
	
	absent
	Value 0 is applied. (TS 38.133 [6] Table 8.1.1-1).

	rsrp-ThresholdSSB
	Config 1
	dBm/SCS
	-109
	Threshold used for Qin_LR_SSB

	
	Config 2
	
	-106
	

	powerControlOffsetSS
	
	db0
	Used for deriving rsrp-ThresholdCSI-RS

	beamFailureInstanceMaxCount
	
	n1
	see TS 38.321 [12], clause 5.17

	beamFailureDetectionTimer
	
	pbfd4
	see TS 38.321 [12], clause 5.17

	CSI-RS configuration for CSI reporting
	
	CSI-RS.3.1 TDD
	Table A.1.4.2-3

	reportConfigType
	
	periodic
	

	reportQuantity
	
	cri-RI-PMI-CQI
	

	CSI reporting periodicity
	slot
	40
	

	CSI reporting offset
	slot
	4
	

	T310
	ms
	1000
	

	N310
	
	2
	

	T1
	s
	1
	The UE shall be fully synchronized to cell 1 during T1

	T2
	s
	2.6
	

	T3
	s
	1.64
	

	T4
	s
	0
	

	T5
	s
	1.01
	

	D1
	s
	0.97
	

	Note 1:	All configurations are assigned to the UE prior to the start of time period T1.
Note 2:	UE-specific PDCCH is not transmitted after T1 starts.



17.5.2.5.4.2	Test procedure
Same as the test procedure given in clause 7.5.5.5.4.2.
17.5.2.5.4.3	Message contents
Same as the message contents given in clause 7.5.5.5.4.3.
17.5.2.5.5	Test requirement
Same as the test requirements given in clause 7.5.5.5.5 with following exceptions:
-	Table 7.5.5.5.5-1 is replaced by Table 17.5.2.5.5-1.
Table 17.5.2.5.5-1: NR Cell specific test parameters
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3
	T4
	T5

	AoA setup
	
	Setup 1 defined in A.9

	Assumption for UE beams Note 9
	
	Rough

	EPRE ratio of PDCCH DMRS to SSS
	dB
	0

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	

	EPRE ratio of PBCH DMRS to SSS
	dB
	

	EPRE ratio of PBCH to PBCH DMRS
	dB
	

	EPRE ratio of PSS to SSS
	dB
	

	EPRE ratio of PDSCH DMRS to SSS 
	dB
	

	EPRE ratio of PDSCH to PDSCH DMRS
	dB
	

	EPRE ratio of OCNG DMRS to SSS
	dB
	

	EPRE ratio of OCNG to OCNG DMRS
	dB
	

	SNR_SSB of set q0
	dB
	13.7  Note 10
	5.7Note 10
	-12
	-12
	-12

	SNR_SSB of set q1
	dB
	0.2
	0.2
	20
	20
	20

	SSB_RP of set q1
	Config 1
	dBm/
SCS
	-104.5
	-104.5
	-84.7 
	-84.7 
	-84.7 

	
	Config 2
	
	-101.5
	-101.5
	-81.7 
	-81.7 
	-81.7 

	

	dBm/
120 KHz
	-104.7

	Propagation condition
	
	TDL-A 30ns 75Hz

	Note 1:	OCNG shall be used such that the resources in Cell 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	The uplink resources for CSI reporting are assigned to the UE prior to the start of time period T1.
Note 3:	NZP CSI-RS resource set configuration for CSI reporting are assigned to the UE prior to the start of time period T1.
Note 4:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
Note 5:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
Note 6:	SNR levels correspond to the signal to noise ratio over the REs carrying CSI-RS.
Note 7:	The SNR in time periods T1, T2, T3, T4 and T5 is denoted as SNR1, SNR2 and SNR3 respectively in figure 7.5.5.5.4-1.
Note 8:	The SNR values are specified for testing a UE which supports 2RX on at least one band.
Note 9:	Information about types of UE beam is given in TS 38.133 [6] clause B.2.1.3 and does not limit UE implementation or test system implementation.
Note 10:	This value allows up to 1dB degradation from applied SNR to UE baseband.



17.5.3	Active BWP switch delay for RedCap
17.5.3.1	DCI-based and time-based active BWP switch for RedCap
17.5.3.1.0	Minimum conformance requirements for DCI-based and time-based active BWP switch
The requirements in this clause only apply to the case that the BWP switch is performed on a single CC with more than one BWP configurations configured.
For DCI-based BWP switch, after the UE receives BWP switching request at DL slot n on a serving cell, UE shall be able to receive PDSCH (for DL active BWP switch) or transmit PUSCH (for UL active BWP switch) on the new BWP on the serving cell on which BWP switch on the first DL or UL slot occurs right after a time duration of TBWPswitchDelay + Y which starts from the beginning of DL slot n. Where,
-	Y=0, if the serving cell where UE receives DCI for BWP switch request is same as the serving cell on which BWP switch occurs.
The UE is not required to transmit UL signals or receive DL signals until the first DL or UL slot occurs right after a time duration of TBWPswitchDelay which starts from the beginning of DL slot n except DCI triggering BWP switch on the cell where DCI-based BWP switch occurs. The UE is not required to follow the requirements defined in this clause when performing a DCI-based BWP switch between the BWPs in disjoint channel bandwidths or in partially overlapping channel bandwidths. 
For timer-based BWP switch, the UE shall start BWP switch at DL slot n, where slot n is the first slot of a DL half-subframe (FR2) immediately after a BWP-inactivity timer bwp-InactivityTimer [2] expires on a serving cell, and the UE shall be able to receive PDSCH (for DL active BWP switch) or transmit PUSCH (for UL active BWP switch) on the new BWP on the serving cell on which BWP switch on the first DL or UL slot occurs right after a time duration of TBWPswitchDelay which starts from the beginning of DL slot n.
The UE is not required to transmit UL signals or receive DL signals during time duration TBWPswitchDelay after bwp-InactivityTimer [2] expires on the cell where timer-based BWP switch occurs.
Depending on UE capability bwp-SwitchingDelay [2], UE shall finish BWP switch within the time duration TBWPswitchDelay defined in Table 17.5.3.1.0-1.
Table 17.5.3.1.0-1: BWP switch delay
	[image: ]
	NR Slot length 
	BWP switch delay TBWPswitchDelay (slots)

	
	(ms)
	Type 1Note 1
	Type 2Note 1

	3
	0.125
	6
	18

	Note 1:	Depends on UE capability.
Note 2:	If the BWP switch involves changing of SCS, the BWP switch delay is determined by the smaller SCS between the SCS before BWP switch and the SCS after BWP switch.



Provided the UE does not have the required TCI-state information to receive PDCCH and PDSCH in the new BWP, the UE shall use old TCI-states before the BWP switch until a new MAC CE updating the required TCI-state information for PDCCH and PDSCH is received after the BWP switch.
If UE has the information on the required TCI-state information to receive PDCCH and PDSCH in the new BWP,
-	UE shall be able to receive PDCCH and PDSCH with old TCI-states before the delay as specified in TS 38.133 [6] Clause 8.10 in the new BWP.
-	UE shall be able to receive PDCCH and PDSCH with new TCI-states after the delay as specified in TS 38.133 [6] Clause 8.10 in the new BWP.
The normative reference for this requirement is TS 38.133 [6] clauses 8.6A.2.
17.5.3.1.1	NR SA FR2 DCI-based and Timer-based DL active BWP switch with non-DRX
Editor’s Note: This test case is incomplete in following aspects:
-	TT analysis is still missing;
17.5.3.1.1.1	Test purpose
To verify the DL BWP switch delay requirement defined in clause 8.6A.
17.5.3.1.1.2	Test applicability
This test applies to all types of NR RedCap UE from Release 17 onwards and supporting BWP adaptation of at least 2 BWPs, DCI and timer-based active BWP switching delay Type1 or Type2.
17.5.3.1.1.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 17.5.3.1.0.
The normative reference for this requirement is TS 38.133 [6] clause A.17.5.3.1.1.
17.5.3.1.1.4	Test description
17.5.3.1.1.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 17.5.3.1.1.4.1-1.
Table 17.5.3.1.1.4.1-1: Supported test configurations
	Config
	Description

	17.5.3.1.1-1
	NR 120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode



Configure the test equipment and the DUT according to the parameters in Table 17.5.3.1.1.4.1-2.
Table 17.5.3.1.1.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.15-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 17.5.3.1.1.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2

	Connection Diagram
	TE Part
	A.3.3.3.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.3.4.1
	

	Exceptions to connection diagram
	N/A
	



1. The general test parameter settings are set up according to Table 17.5.3.1.1.4.1-3.
2. Message contents are defined in clause 17.5.3.1.1.4.3.
3. The test scenario comprises of one NR PCell (Cell 1). Cell 1 is configured according to Annex C.1.2 and C.1.3. 
Table 17.5.3.1.1.4.1-3: General test parameters
	Parameter
	Unit
	Value
	Comment

	NR RF Channel Number
	
	1
	One NR radio channel is used for this test

	Active Cell
	
	Cell 1
	Cell on RF channel number 1.

	CP length
	
	Normal
	

	DRX
	
	OFF
	

	bwp-InactivityTimer
	ms
	200
	

	T1
	s
	0.2
	

	T2
	s
	0.2
	

	T3
	s
	0.2
	



17.5.3.1.1.4.2	Test procedure
The test consists of 3 successive time periods, with durations of T1, T2, and T3, respectively. 
PDCCHs indicating new transmissions shall be sent continuously on Cell 1 to ensure that the UE would have ACK/NACK sending except for the time duration when BWP is switching on Cell 1 and the time duration of T2.
The Cell 1 has constant signal levels throughout the test.
1.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On and Test Mode On according to TS 38.508-1 [14] clause 4.5.
2.	Set the parameters according to Tables 17.5.3.1.1.4.1-3, 17.5.3.1.1.5-1 and 17.5.3.1.1.5-2. 
3. 	The SS shall transmit an RRCReconfiguration message releasing the dedicated configuration of the initialDownlinkBWP and the initialUplinkBWP. This message also configures 2 different UE-specific bandwidth parts, BWP-1 and BWP-2, which always include the bandwidth of the initial DL BWP and SSB. The SS indicates BWP-1 as the active DL BWP using firstActiveDownlinkBWP-Id. UE is configured with a bwp-InactivityTimer timer value for Cell 1.
4.	The SS sends a DCI format 1_1 to trigger Cell 1 DL BWP switch. T1 starts from the slot (denoted as slot #i) in which the UE receiving the DCI format 1_1.
5.	If the UE, 
-	starts to report valid ACK/NACK for Cell 1 on BWP-2 from the first UL slot that occurs after the beginning of DL slot (i+TBWPswitchDelay+k1),
then count a success for the event “DCI-based”, go to step 6. Otherwise count a fail for the event “DCI-based”, switch off/on the UE and go to step 1.
6.	T2 starts. During T2 the SS stops scheduling DL reception on Cell 1 to let timer bwp-InactivityTimer expire.
7.	T3 starts from the first slot (denoted as slot #j) of the DL half-frame immediately after the timer bwp-InactivityTimer expires. During T3 the SS restarts scheduling DL reception on Cell 1. 
8.	If the UE,
-	starts to report valid ACK/NACK for Cell1 on BWP 1 from the first UL slot that occurs after the beginning of DL slot (j+TBWPswitchDelay+k1). The number of successful subtests is increased by one and go to step 8 after T3 expires. Otherwise, count a fail for the test, switch off/on the UE and go to step 1.
	then count a success for the event “Timer-based”, go to step 9. Otherwise count a fail for the event “Timer-based”, switch off/on the UE and go to step 1.
9.	Repeat steps 4-8 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
If all events pass, the test passes. If one event fails, the test fails.
17.5.3.1.1.4.3	Message contents
Message contents are according to TS 38.508-1 [14] clause 7.3 with the following exceptions:
Table 17.5.3.1.1.4.3-1: Common Exception messages
	Default Message Contents

	Common contents of system information blocks exceptions
	



Table 17.5.3.1.1.4.3-2: RRCReconfiguration (Step 3)
	Derivation Path: TS 38.508-1 [14], Table 4.8.1-1B

	Information Element
	Value/remark
	Comment
	Condition

	RRCReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcReconfiguration SEQUENCE {
	
	
	

	      nonCriticalExtension SEQUENCE {
	
	
	

	        masterCellGroup
	CellGroupConfig
	Table 17.5.3.1.1.4.3-3
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 17.5.3.1.1.4.3-3: CellGroupConfig (Table 17.5.3.1.1.4.3-2)
	Derivation Path: TS 38.508-1 [14], Table 4.8.1-2

	Information Element
	Value/remark
	Comment
	Condition

	CellGroupConfig ::= SEQUENCE {
	
	
	

	  spCellConfig SEQUENCE {
	
	
	

	    spCellConfigDedicated
	ServingCellConfig
	Table 17.5.3.1.1.4.3-4
	

	  }
	
	
	

	}
	
	
	



Table 17.5.3.1.1.4.3-4: ServingCellConfig (Table 17.5.3.1.1.4.3-3)
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-167

	Information Element
	Value/remark
	Comment
	Condition

	ServingCellConfig ::= SEQUENCE {
	
	
	

	  initialDownlinkBWP SEQUENCE {
	
	
	

	    pdcch-Config CHOICE {
	
	
	

	      release
	NULL
	
	

	    }
	
	
	

	    pdsch-Config CHOICE {
	
	
	

	      release
	NULL
	
	

	    }
	
	
	

	    radioLinkMonitoringConfig CHOICE {
	
	
	

	      release
	NULL
	
	

	    }
	
	
	

	
	
	
	

	  downlinkBWP-ToAddModList SEQUENCE (SIZE (1..maxNrofBWPs)) OF SEQUENCE {
	2 entries
	
	

	    BWP-Downlink[1]
	BWP-Downlink with condition BWP1
	entry 1
Table 17.5.3.1.1.4.3-4
	

	    BWP-Downlink[2]
	BWP-Downlink with condition BWP2
	entry 2
Table 17.5.3.1.1.4.3-4
	

	  }
	
	
	

	  firstActiveDownlinkBWP-Id
	1
	According to BWP-1
	

	  bwp-InactivityTimer
	ms200
	
	

	  defaultDownlinkBWP-Id
	1
	According to BWP-1
	

	  uplinkConfig SEQUENCE {
	
	
	

	    initialUplinkBWP SEQUENCE {
	
	
	

	      pucch-Config CHOICE {
	
	
	

	        release
	NULL
	
	

	      }
	
	
	

	      pusch-Config CHOICE {
	
	
	

	        release
	NULL
	
	

	      }
	
	
	

	      srs-Config CHOICE {
	
	
	

	        release
	NULL
	
	

	
	
	
	

	    uplinkBWP-ToAddModList SEQUENCE (SIZE (1..maxNrofBWPs)) OF SEQUENCE {
	
	
	

	      BWP-Uplink[1]
	BWP-Uplink with condition BWP1
	entry 1
Table 17.5.3.1.1.4.3-5
	

	      BWP-Uplink[2]
	BWP-Uplink with condition BWP2
	entry 2
Table 17.5.3.1.1.4.3-5
	

	      firstActiveUplinkBWP-Id
	1
	According to BWP-1
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 17.5.3.1.1.4.3-5: BWP-Downlink (Table 17.5.3.1.1.4.3-4)
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-9

	Information Element
	Value/remark
	Comment
	Condition

	BWP-Downlink ::= SEQUENCE {
	
	
	

	  bwp-Id
	1
	BWP-1
	BWP1

	
	2
	BWP-2
	BWP2

	  bwp-Common SEQUENCE {
	
	
	

	    genericParameters
	RIV defined in TS 38.214 [9] that corresponds to DLBWP.1.1
	
	BWP1

	
	RIV defined in TS 38.214 [9] that corresponds to DLBWP.1.3
	
	BWP2

	    pdsch-ConfigCommon CHOICE {
	
	
	

	      setup
	PDSCH-ConfigCommon
	Table 17.5.3.1.1.4.3-7
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 17.5.3.1.1.4.3-6: BWP-Uplink (Table 17.5.3.1.1.4.3-4)
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-13

	Information Element
	Value/remark
	Comment
	Condition

	BWP-Uplink ::= SEQUENCE {
	
	
	

	  bwp-Id
	1
	BWP-1
	BWP1

	
	2
	BWP-2
	BWP2

	  bwp-Common SEQUENCE {
	
	
	

	    genericParameters
	RIV defined in TS 38.214 [9] that corresponds to ULBWP.1.1
	BWP-1
	BWP1

	
	RIV defined in TS 38.214 [9] that corresponds to ULBWP.1.3
	BWP-2
	BWP2

	  }
	
	
	

	}
	
	
	



Table 17.5.3.1.1.4.3-7: PDSCH-ConfigCommon (Table 17.5.3.1.1.4.3-5)
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-101

	Information Element
	Value/remark
	Comment
	Condition

	PDSCH-ConfigCommon ::= SEQUENCE {
	
	
	

	  pdsch-TimeDomainAllocationList
	PDSCH-TimeDomainResourceAllocationList
	Table 17.5.3.1.1.4.3-8
	

	}
	
	
	



Table 17.5.3.1.1.4.3-8: PDSCH-TimeDomainResourceAllocationList (Table 17.5.3.1.1.4.3-7)
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-103

	Information Element
	Value/remark
	Comment
	Condition

	PDSCH-TimeDomainResourceAllocationList ::= SEQUENCE(SIZE(1..maxNrofDL-Allocations)) OF PDSCH-TimeDomainResourceAllocation {
	4 entries
	
	

	  PDSCH-TimeDomainResourceAllocation[1] SEQUENCE {
	
	entry 1
	

	    k0
	Not present
	
	

	    mappingType
	typeA
	
	

	    startSymbolAndLength
	53
	Start symbol(S)=2, Length(L)=12
	

	  }
	
	
	

	  PDSCH-TimeDomainResourceAllocation[2] SEQUENCE {
	
	entry 2
	

	    k0
	Not present
	
	

	    mappingType
	typeA
	
	

	    startSymbolAndLength
	72
	S=2, L=6
	

	  }
	
	
	

	  PDSCH-TimeDomainResourceAllocation[3] SEQUENCE {
	
	entry 3
	

	    k0
	TBWPswitchDelay
	Defined in Table 17.5.3.1.0.1-1
	The DCI indicating BWP switch

	    mappingType
	typeA
	
	

	    startSymbolAndLength
	53
	Start symbol(S)=2, Length(L)=12
	

	  }
	
	
	

	  PDSCH-TimeDomainResourceAllocation[4] SEQUENCE {
	
	entry 4
	

	    k0
	1
	
	First DCI right after DCI-based BWP switch

	    mappingType
	typeA
	
	

	    startSymbolAndLength
	53
	Start symbol(S)=2, Length(L)=12
	

	  }
	
	
	

	}
	
	
	



17.5.3.1.1.5	Test requirements
Tables 17.5.3.1.1.4.1-3, 17.5.3.1.1.5-1 and 17.5.3.1.1.5-2 define the primary level settings including test tolerances. 
Table 17.5.3.1.1.5-1: NR Cell specific test parameters
	Parameter
	Unit
	Cell 1

	Frequency Range
	
	FR2

	Duplex mode
	
	TDD

	TDD configuration
	
	TDDConf.3.1

	BWchannel
	
	100 MHz: NRB,c = 66

	Active BWP ID
	
	1, 2

	Initial DL BWP Configuration
	
	DLBWP.0.2 Note 2

	Active DL BWP-1 Configuration
	
	DLBWP.1.1 Note 2

	Active DL BWP-2 Configuration
	
	DLBWP.1.3 Note 2

	Initial UL BWP Configuration
	
	ULBWP.0.2 Note 2

	Active UL BWP-1 Configuration
	
	ULBWP.1.1 Note 2

	Active UL BWP-2 Configuration
	
	ULBWP.1.3 Note 2

	PDSCH Reference measurement channel
	
	SR.3.1 TDD 

	RMSI CORESET parameters
	
	CR.3.1 TDD 

	Dedicated CORESET parameters
	
	CCR.3.1 TDD 

	OCNG Patterns
	
	OP.1

	SSB Configuration
	
	SSB.1 FR2

	SMTC Configuration
	
	SMTC.1 

	TCI State
	
	TCI.State.0

	TRS Configuration
	
	TRS.2.1 TDD

	Correlation Matrix and Antenna Configuration
	
	1x2 Low

	EPRE ratio of PSS to SSS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	

	EPRE ratio of OCNG DMRS to SSSNote 1
	
	

	EPRE ratio of OCNG to OCNG DMRSNote 1
	
	

	Propagation Condition
	
	AWGN

	Note 1:	OCNG shall be used such that the cell is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	For unpaired spectrum, a DL BWP is linked with an UL BWP. DLBWP.0.2 is linked with ULBWP.0.2; DLBWP.1.1 is linked with ULBWP.1.1; DLBWP.1.3 is linked with ULBWP.1.3 defined in clause 12 of TS 38.213 [3].



Table 17.5.3.1.1.5-2: OTA related test parameters
	Parameter
	Unit
	Cell 1

	Angle of arrival configuration
	
	 Setup 1 defined in clause A.9.1

	Assumption for UE beams Note 6
	
	Fine

	NocNote 1
	dBm/15 kHz
	-112

	NocNote 1
	dBm/SCS
	-103

	SS-RSRP Note 2
	dBm/SCS Note3
	-85

	Ês/Iot
	dB
	18

	Ês/Noc Note 5
	dB
	18

	IoNote2
	dBm/
95.04 MHz Note4
	-56

	Note 1:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for Noc to be fulfilled.
Note 2:	SS-RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 3:	SS-RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
Note 4:	Equivalent power received by an antenna with 0 dBi gain at the centre of the quiet zone
Note 5:	As observed with 0 dBi gain antenna at the centre of the quiet zone.
Note 6:	Information about types of UE beam is given in 38.133 [6] B.2.1.3 and does not limit UE implementation or test system implementation.



During T1, the UE shall start to send the ACK/NACK for PCell from the first UL slot that occurs after the beginning of DL slot (i+TBWPswitchDelay+k1).
During T3, the UE shall start to send the ACK/NACK for PCell from the first UL slot that occurs right after the beginning of DL slot (j+TBWPswitchDelay+k1).
Where, k1 is the timing between DL data receiving and acknowledgement as specified in 38.214[9].
Depending on UE capability bwp-SwitchingDelay [13], UE shall finish BWP switch within the time duration TBWPswitchDelay defined in TS 38.133 [6] Table 8.6A.2-1.
All of the above test requirements shall be fulfilled in order for the observed PCell active BWP switch delay to be counted as correct.
The rate of correct events observed during repeated tests shall be at least 90%.
NOTE:	During T1, T3 if there are no uplink resources for reporting the ACK/NACK in the first UL slot that occurs after beginning of DL slot (i+ TBWPswitchDelay+k1), (j+ TBWPswitchDelay+k1), then the UE shall use the next available uplink resource for reporting the corresponding ACK/NACK.
17.5.3.2	RRC-based active BWP switch for RedCap
17.5.3.2.0	Minimum conformance requirements for RRC-based active BWP switch
The requirements in this clause only apply to the case that the BWP switch is performed on a single CC with one or more than one BWP configuration(s) configured, with 
Active BWP switch or parameter change of its active BWPs for PCell
Parameter change of its active BWPs except parameter firstActiveDownlinkBWP-Id and firstActiveUplinkBWP-Id for SCell
For RRC-based BWP switch, after the UE receives RRC reconfiguration involving active BWP switching or parameter change of its active BWP, UE shall be able to receive PDSCH/PDCCH (for DL active BWP switch) or transmit PUSCH (for UL active BWP switch) on the new BWP on the serving cell on which BWP switch occurs on the first DL or UL slot right after a time duration of  slots which begins from the beginning of DL slot n, where
DL slot n is the last slot overlapping with the PDSCH containing the RRC command, and 
 is determined by the smaller SCS between the SCS before BWP switch and the SCS after BWP switch if the BWP switch involves changing of SCS.
 is the length of the RRC procedure delay in ms as defined in clause 11.2 in TS 36.331 [16] if the corresponding RRC message is embedded in E-UTRA RRC message, otherwise it is the length of the RRC procedure delay in ms as defined in clause 12 in TS 38.331 [2], and
 is the time used by the UE to perform BWP switch.
The UE is not required to transmit UL signals or receive DL signals during the time defined by  on the cell where RRC-based BWP switch occurs. When   a longer switching delay is allowed. Where  is the time between DL data transmission and acknowledgement as specified in TS 38.213 [3].
The normative reference for this requirement is TS 38.133 [6] clauses 8.6A.3.
17.5.3.2.1	NR SA FR2 RRC-based DL active BWP switch with non-DRX
Editor’s Note: This test case is incomplete in following aspects:
-	TT analysis is still missing;
17.5.3.2.1.1	Test purpose
To verify the DL BWP switch delay requirement for RRC-based BWP switch defined in clause 8.6A.3.
17.5.3.2.1.2	Test applicability
This test applies to all types of NR RedCap UE from Release 17 onwards and supporting BWP adaptation of at least 2 BWPs.
17.5.3.2.1.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 17.5.3.2.0.
The normative reference for this requirement is TS 38.133 [6] clause A.17.5.3.2.1.
17.5.3.2.1.4	Test description
17.5.3.2.1.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 17.5.3.2.1.4.1-1.
Table 17.5.3.2.1.4.1-1: Supported test configurations
	Config
	Description

	17.5.3.2.1-1
	NR 120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode

	17.5.3.2.1-2
	NR 240 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode

	Note 1:	The UE is only required to be tested in one of the supported test configurations



Configure the test equipment and the DUT according to the parameters in Table 17.5.3.2.1.4.1-2.
Table 17.5.3.2.1.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.15-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 17.5.3.2.1.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2

	Connection Diagram
	TE Part
	A.3.3.3.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.3.4.1
	

	Exceptions to connection diagram
	N/A
	



1. The general test parameter settings are set up according to Table 17.5.3.2.1.4.1-3.
2. Message contents are defined in clause 17.5.3.2.1.4.3.
3. The test scenario comprises of one NR PCell (Cell 1). Cell 1 is configured according to Annex C.1.2 and C.1.3.
Table 17.5.3.2.1.4.1-3: General test parameters
	Parameter
	Unit
	Value
	Comment

	NR RF Channel Number
	
	1
	One NR radio channel is used for this test

	Active PCell
	
	Cell 1
	PCell on RF channel number 1.

	CP length
	
	Normal
	

	DRX
	
	OFF
	

	Cell-individual offset for cells on RF channel number 1
	dB
	0
	

	T1
	s
	0.2
	



17.5.3.2.1.4.2	Test procedure
The test consists of 1 time period, with duration of T1. Cell 1 has constant signal level throughout the test. PDCCHs indicating new transmissions shall be sent continuously on Cell 1 to ensure that the UE will have ACK/NACK sending.
1.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On and Test Mode On according to TS 38.508-1 [14] clause 4.5.
2.	Set the parameters according to Table 17.5.3.2.1.4.1-3, Table 17.5.3.2.1.5-1 and Table 17.5.3.2.1.5-2. Propagation conditions are set according to Annex C clauses C.2.2.
3.	The SS shall send an RRCReconfiguration message releasing the dedicated configuration of the initialDownlinkBWP and the initialUplinkBWP. This message also configures another UE-specific bandwidth part, BWP-1 and indicates BWP-1 as the active DL BWP using firstActiveDownlinkBWP-Id, according to the initial condition of Active BWP-1 in Table 17.5.3.2.1.5-1.
4.	The UE shall transmit an RRCReconfigurationComplete message.
5.	The SS shall send an RRCReconfiguration message with updated bandwidth part configuration for DL BWP switch, change the BWP according to the final condition of Active BWP-1 in Table 17.5.3.2.1.5-1. T1 starts.
6.	The UE shall receive the RRCReconfiguration in PCell’s slot # denoted i and reconfigure its bandwidth part with the updated bandwidth part configuration.
7	If the UE starts to report valid ACK/NACK for PCell from the first UL slot that occurs after the beginning of DL slot i + X + k1 then the number of successful tests is increased by one. Otherwise, the number of failure tests is increased by one. Where:
-	X = 128 for test configuration 17.5.3.2.1-1;
-	X = 256 for test configuration 17.5.3.2.1-1.
8.	After the SS receives the ACK/NACK in step 7) or when T1 expires, the SS shall transmit RRCRelease message to release the RRC connection.
9.	After the RRC connection release, the SS:
-	transmits in NR Cell 1 a Paging message for the UE and ensures the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On according to TS 38.508-1 [14] clause 4.5 (if the paging fails, switches off and on the UE and ensures the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On according to TS 38.508-1 [14] clause 4.5),
or
-	switches off and on the UE and ensures the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On according to TS 38.508-1 [14] clause 4.5.
10.	Repeat steps 2-9 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
The SS verifies the DL BWP switch time in PCell by counting the slots from the time when the RRC Reconfiguration message including updated BWP configuration is sent till a valid ACK/NACK is received.
17.5.3.2.1.4.3	Message contents
Message contents are according to TS 38.508-1 [14] clause 7.3 with the following exceptions:
Table 17.5.3.2.1.4.3-1: Common Exception messages
	Default Message Contents

	Common contents of system information blocks exceptions
	



Table 17.5.3.2.1.4.3-2: RRCReconfiguration (Test procedure, Step 3 and 5)
	Derivation Path: TS 38.508-1 [14], Table 4.6.1-13 with condition NR

	Information Element
	Value/remark
	Comment
	Condition

	RRCReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcReconfiguration SEQUENCE {
	
	
	

	      radioBearerConfig
	Not present
	
	

	      nonCriticalExtension SEQUENCE {
	
	
	

	        masterCellGroup
	CellGroupConfig
	Table 17.5.3.2.1.4.3-3
	

	        dedicatedNAS-MessageList
	Not present
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 17.5.3.2.1.4.3-3: CellGroupConfig (Table 17.5.3.2.1.4.3-2)
	Derivation Path: TS 38.508-1 [14], Table 4.8.1-2

	Information Element
	Value/remark
	Comment
	Condition

	CellGroupConfig ::= SEQUENCE {
	
	
	

	  spCellConfig SEQUENCE {
	
	
	

	    spCellConfigDedicated
	ServingCellConfig
	Table 17.5.3.2.1.4.3-4
	

	  }
	
	
	

	}
	
	
	



Table 17.5.3.2.1.4.3-4: ServingCellConfig (Table 17.5.3.2.1.4.3-3)
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-167

	Information Element
	Value/remark
	Comment
	Condition

	ServingCellConfig ::= SEQUENCE {
	
	
	

	  initialDownlinkBWP SEQUENCE {
	
	
	

	    pdcch-Config CHOICE {
	
	
	

	      release
	NULL
	
	

	    }
	
	
	

	    pdsch-Config CHOICE {
	
	
	

	      release
	NULL
	
	

	    }
	
	
	

	    radioLinkMonitoringConfig CHOICE {
	
	
	

	      release
	NULL
	
	

	    }
	
	
	

	
	
	
	

	  downlinkBWP-ToAddModList SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Downlink {
	1 entry
	
	

	    BWP-Downlink[1] SEQUENCE {
	BWP-Downlink
	entry 1
Table 17.5.3.2.1.4.3-5
	

	  }
	
	
	

	  firstActiveDownlinkBWP-Id
	1
	BWP-1
	

	  defaultDownlinkBWP-Id
	1
	BWP-1
	

	  uplinkConfig SEQUENCE {
	
	
	

	    initialUplinkBWP SEQUENCE {
	
	
	

	      pucch-Config CHOICE {
	
	
	

	        release
	NULL
	
	

	      }
	
	
	

	      pusch-Config CHOICE {
	
	
	

	        release
	NULL
	
	

	      }
	
	
	

	      srs-Config CHOICE {
	
	
	

	        release
	NULL
	
	

	      }
	
	
	

	
	
	
	

	    uplinkBWP-ToAddModList SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Uplink {
	1 entry
	
	

	      BWP-Uplink[1]
	BWP-Uplink
	entry 1
Table 17.5.3.2.1.4.3-6
	

	    }
	
	
	

	    firstActiveUplinkBWP-Id
	1
	BWP-1
	

	  }
	
	
	

	}
	
	
	



Table 17.5.3.2.1.4.3-5: BWP-Downlink (Table 17.5.3.2.1.4.3-4)
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-9

	Information Element
	Value/remark
	Comment
	Condition

	BWP-Downlink ::= SEQUENCE {
	
	
	

	  bwp-Id
	1
	
	

	  bwp-Common SEQUENCE { 
	
	
	

	    genericParameters
	RIV defined in TS 38.214 [9] that corresponds to DLBWP.1.3
	
	Step 3

	
	RIV defined in TS 38.214 [9] that corresponds to DLBWP.1.1
	
	Step 5

	  }
	
	
	

	}
	
	
	



Table 17.5.3.2.1.4.3-6: BWP-Uplink (Table 17.5.3.2.1.4.3-4)
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-13

	Information Element
	Value/remark
	Comment
	Condition

	BWP-Uplink ::= SEQUENCE {
	
	
	

	  bwp-Id
	1
	
	

	  bwp-Common SEQUENCE {
	
	
	

	    genericParameters
	RIV defined in TS 38.214 [9] that corresponds to ULBWP.1.3
	
	Step 3

	
	RIV defined in TS 38.214 [9] that corresponds to ULBWP.1.1
	
	Step 5

	  }
	
	
	

	}
	
	
	



17.5.3.2.1.5	Test requirements
Tables 17.5.3.2.1.4.1-3, 17.5.3.2.1.5-1 and 17.5.3.2.1.5-2 define the primary level settings including test tolerances.
Table 17.5.3.2.1.5-1: NR Cell specific test parameters
	Parameter
	Unit
	Cell 1

	Frequency Range
	
	FR2

	Duplex mode
	
	TDD

	TDD configuration
	
	TDDConf.3.1

	BWchannel
	
	100 MHz: NRB,c = 66

	Active BWP ID
	
	1

	Initial Condition
	Active DL BWP-1 Configuration
	
	DLBWP.1.3

	
	Active UL BWP-1 Configuration
	
	ULBWP.1.3

	Final Condition
	Active DL BWP-1 Configuration
	
	DLBWP.1.1

	
	Active UL BWP-1 Configuration
	
	ULBWP.1.1

	'PDSCH Reference measurement channel
	
	SR.3.1 TDD

	RMSI CORESET parameters
	
	CR.3.1 TDD

	Dedicated CORESET parameters
	
	CCR.3.1 TDD

	OCNG Patterns
	
	OP.1

	SSB Configuration
	
	SSB.1 FR2

	SMTC Configuration
	
	SMTC.1

	TCI State
	
	TCI.State.0

	TRS Configuration
	
	TRS.2.1 TDD

	Antenna Configuration
	
	1x2

	Propagation Condition
	
	AWGN

	EPRE ratio of PSS to SSS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	

	EPRE ratio of OCNG DMRS to SSS Note 1
	
	

	EPRE ratio of OCNG to OCNG DMRS Note 1
	
	

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for Noc to be fulfilled.
Note 3:	SS-RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	For unpaired spectrum, a DL BWP is linked with an UL BWP. DLBWP.0.2 is linked with ULBWP.0.2; DLBWP.1.1 is linked with ULBWP.1.1; DLBWP.1.3 is linked with ULBWP.1.3 defined in clause 12 of TS 38.213 [3].



Table 17.5.3.2.1.5-2: OTA related test parameters
	Parameter
	Unit
	Cell 1

	Angle of arrival configuration
	
	 Setup 1 defined in clause A.9.1

	Assumption for UE beams Note 6
	
	Fine

	NocNote 1
	dBm/15 kHz
	-112

	NocNote 1
	dBm/SCS
	-103

	SS-RSRP Note 2
	dBm/SCS Note3
	-85

	Ês/Iot
	dB
	18

	Ês/Noc Note 5
	dB
	18

	IoNote2
	dBm/
95.04 MHz Note4
	-56

	
Note 1:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 2:	SS-RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 3:	SS-RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
Note 4:	Equivalent power received by an antenna with 0 dBi gain at the centre of the quiet zone
Note 5:	Information about types of UE beam is given in B.2.1.3 and does not limit UE implementation or test system implementation.



During T1, the UE shall be ready for the reception of uplink grant for PCell from the first DL slot that occurs after the beginning of slot  and starts to report valid ACK/NACK for the PCell from the first UL slot that occurs after the beginning of DL slot.
Where, k1 is the timing between DL data receiving and acknowledgement as specified in [7].
All of the above test requirements shall be fulfilled in order for the observed PCell active BWP switch delay to be counted as correct.
The rate of correct events observed during repeated tests shall be at least 90%.
17.5.4	Active TCI state switch delay for RedCap
17.5.4.0	Minimum conformance requirements
17.5.4.0.1	Known conditions for TCI state
The minimum requirements given in clause 7.5.4.0.0 shall apply.
17.5.4.0.2	Minimum conformance requirements for MAC-CE based active TCI state switch
The minimum requirements given in clause 7.5.4.0.1 shall apply.
17.5.4.0.3	Minimum conformance requirements for RRC based active TCI state switch
The minimum requirements given in clause 7.5.4.0.2 shall apply.
17.5.4.1	MAC-CE based active TCI state switch for RedCap
17.5.4.1.1	NR SA FR2 NR PCell FR2 active TCI state switch for a known TCI state
17.5.4.1.1.1	Test purpose
To verify the active TCI state switch delay requirement defined in TS 38.133 [6] clause 8.10B.3.
17.5.4.1.1.2	Test applicability
This test applies to all types of NR RedCap UE with 2 Rx from Release 17 onwards supporting SA FR2, more than one TCI state configuration, and more than one simultaneously trackable TRS resource set.
17.5.4.1.1.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 17.5.4.0.1 and 17.5.4.0.2.
The normative reference for this requirement is TS 38.133 [6] clause A.17.5.4.1.1.
17.5.4.1.1.4	Test description
17.5.4.1.1.4.1	Initial conditions
Same as the initial conditions given in clause 7.5.8.1.1.4.1 with following exceptions:
-	Table 7.5.8.1.1.4.1-1 is replaced by Table 17.5.4.1.1.4.1-1;
-	Table 7.5.8.1.1.4.1-2 is replaced by Table 17.5.4.1.1.4.1-2;
-	Table 7.5.8.1.1.4.1-3 is replaced by Table 17.5.4.1.1.4.1-3;
Table 17.5.4.1.1.4.1-1: Supported test configurations
	Config
	Description

	17.5.4.1.1-1
	NR 120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode



Table 17.5.4.1.1.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, table E.15 and TS 38.508-1 [14] clause 4.3.1 and 7.2.3.

	Channel bandwidth
	As specified by the test configuration selected from Table 17.5.4.1.1.4.1-1.

	Propagation conditions
	AWGN
	As specified in clause C.2.2.

	Connection Diagram
	TE Part
	A.3.3.3.1-1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.4.1.1
	

	Exceptions to connection diagram
	N/A
	



Table 17.5.4.1.1.4.1-3: General test parameters
	Parameter
	Unit
	Value
	Comment

	NR RF Channel Number
	
	1
	One NR radio channel is used for this test

	Active PCell
	
	Cell 1
	PCell on RF channel number 1.

	CP length
	
	Normal
	

	DRX
	
	OFF
	

	T1
	s
	0.2
	

	T2
	s
	0.2
	



17.5.4.1.1.4.2	Test procedure
Same as the test procedure given in clause 7.5.8.1.1.4.2.
17.5.4.1.1.4.3	Message contents
Same as the message contents given in clause 7.5.8.1.1.4.3.
17.5.4.1.1.5	Test requirement
Same as the test requirements given in clause 7.5.8.1.1.5 with following exceptions:
-	Table 7.5.8.1.1.5-1 is replaced by Table 17.5.4.1.1.5-1;
-	Table 7.5.8.1.1.5-2 is replaced by Table 17.5.4.1.1.5-2;
Table 17.5.4.1.1.5-1: NR Cell specific test parameters
	Parameter
	Unit
	Cell 1

	Frequency Range
	
	FR2

	Duplex mode
	
	TDD

	TDD configuration
	
	TDDConf.3.1

	BWchannel
	MHz
	100: NRB,c = 66

	Data RBs allocated
	
	24

	Initial DL BWP Configuration
	
	DLBWP.0.2

	Dedicated DL BWP Configuration
	
	DLBWP.1.1 

	Initial UL BWP Configuration
	
	ULBWP.0.2 

	Dedicated UL BWP Configuration
	
	ULBWP.1.1 

	PDSCH Reference measurement channel
	
	SR.3.2 TDD 

	RMSI CORESET parameters
	
	CR.3.1 TDD 

	Dedicated CORESET parameters
	
	CCR.3.1 TDD 

	OCNG Patterns
	
	OP.5

	SSB Configuration
	
	SSB.1 FR2

	SMTC Configuration
	
	SMTC.1

	TCI State 0
	
	TCI.State.0

	TCI State 1
	
	TCI.State.1

	TRS Configuration
	
	TRS.2.1 TDD
TRS.2.2 TDD 

	Correlation Matrix and Antenna Configuration
	
	1x2 Low

	EPRE ratio of PSS to SSS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	

	EPRE ratio of OCNG DMRS to SSS Note 1
	
	

	EPRE ratio of OCNG to OCNG DMRS Note 1
	
	

	Propagation Condition
	
	AWGN

	Note 1:	OCNG shall be used such that a constant total transmitted power spectral density is achieved for all OFDM symbols.



Table 17.5.4.1.1.5-2: OTA related test parameters
	Parameter
	Unit
	Cell 1

	
	
	SSB0
	SSB1

	
	
	T1
	T2
	T1
	T2

	Angle of arrival configuration
	
	Setup 3 according to clause A.9

	
	
	AoA1
	AoA2

	Assumption for UE beams Note 4
	
	Rough

	Ês
	dBm/SCS
	-80.9+TT
	-80.9+TT
	-Infinity
	-80.9+TT

	SSB_RP Note 1
	dBm/ SCS
	-80.9+TT
	-80.9+TT
	-Infinity
	-80.9+TT

	
BB Note 5
	dB
	8.3+TT
	8.3+TT
	-Infinity
	8.3+TT

	IoNote1
	dBm/
95.04 MHz Note2
	-55.71+TT
	-55.71+TT
	- Infinity
	-55.71+TT

	Note 1:	SSB_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 2:	Equivalent power received by an antenna with 0 dBi gain at the centre of the quiet zone
Note 3:	As observed with 0dBi gain antenna at the centre of the quiet zone.
Note 4:	Information about types of UE beam is given in 38.133 [6] clause B.2.1.3 and does not limit UE implementation or test system implementation.
Note 5:	Calculation of Es/IotBB includes the effect of UE internal noise up to the value assumed for the associated Refsens requirement in clause 7.3.2 of TS 38.101-2 [3], and an allowance of 1dB for UE multi-band relaxation factor ΔMBP from TS 38.101-2 [3] Table 6.2.1.3-4.


17.5.4.2	RRC based active TCI state switch for RedCap
17.5.4.2.1	NR SA FR2 NR PCell FR2 active TCI state switch for a known TCI state
17.5.4.2.1.1	Test purpose
To verify the active TCI state switch delay requirement defined in TS 38.133 [6] clause 8.10B.5.
17.5.4.2.1.2	Test applicability
This test applies to all types of NR RedCap UE with 2 Rx from Release 17 onwards supporting SA FR2, more than one TCI state configuration, and more than one simultaneously trackable TRS resource set.
17.5.4.2.1.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 17.5.4.0.1 and 17.5.4.0.3.
The normative reference for this requirement is TS 38.133 [6] clause A.17.5.4.2.1.
17.5.4.2.1.4	Test description
17.5.4.2.1.4.1	Initial conditions
Same as the initial conditions given in clause 7.5.8.2.1.4.1 with following exceptions:
-	Table 7.5.8.2.1.4.1-1 is replaced by Table 17.5.4.2.1.4.1-1;
-	Table 7.5.8.2.1.4.1-2 is replaced by Table 17.5.4.2.1.4.1-2;
-	Table 7.5.8.2.1.4.1-3 is replaced by Table 17.5.4.2.1.4.1-3;
Table 17.5.4.2.1.4.1-1: Supported test configurations
	Config
	Description

	17.5.4.2.1-1
	NR 120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode



Table 17.5.4.2.1.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, table E.15 and TS 38.508-1 [14] clause 4.3.1 and 7.2.3.

	Channel bandwidth
	As specified by the test configuration selected from Table 17.5.4.2.1.4.1-1.

	Propagation conditions
	AWGN
	As specified in clause C.2.2.

	Connection Diagram
	TE Part
	A.3.3.3.1-1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.4.1.1
	

	Exceptions to connection diagram
	N/A
	



Table 17.5.4.2.1.4.1-3: General test parameters
	Parameter
	Unit
	Value
	Comment

	NR RF Channel Number
	
	1
	One NR radio channel is used for this test

	Active PCell
	
	Cell 1
	PCell on RF channel number 1.

	CP length
	
	Normal
	

	DRX
	
	OFF
	

	T1
	s
	0.2
	

	T2
	s
	2
	



17.5.4.2.1.4.2	Test procedure
Same as the test procedure given in clause 7.5.8.2.1.4.2.
17.5.4.2.1.4.3	Message contents
Same as the message contents given in clause 7.5.8.2.1.4.3.
17.5.4.2.1.5	Test requirement
Same as the test requirements given in clause 7.5.8.2.1.5 with following exceptions:
-	Table 7.5.8.2.1.5-1 is replaced by Table 17.5.4.2.1.5-1;
-	Table 7.5.8.2.1.5-2 is replaced by Table 17.5.4.2.1.5-2;
Table 17.5.4.2.1.5-1: NR Cell specific test parameters
	Parameter
	Unit
	Cell 1

	Frequency Range
	
	FR2

	Duplex mode
	
	TDD

	TDD configuration
	
	TDDConf.3.1

	BWchannel
	MHz
	100: NRB,c = 66

	Data RBs allocated
	
	66

	Initial DL BWP Configuration
	
	DLBWP.0.2

	Dedicated DL BWP Configuration
	
	DLBWP.1.1 

	Initial UL BWP Configuration
	
	ULBWP.0.2 

	Dedicated UL BWP Configuration
	
	ULBWP.1.1 

	PDSCH Reference measurement channel
	
	SR.3.2 TDD 

	RMSI CORESET parameters
	
	CR.3.1 TDD 

	Dedicated CORESET parameters
	
	CCR.3.1 TDD 

	OCNG Patterns
	
	OP.5

	SSB Configuration
	
	SSB.1 FR2

	SMTC Configuration
	
	SMTC.1

	TCI State 0
	
	TCI.State.0

	TCI State 1
	
	TCI.State.1

	reportConfigType
	
	ssb-Index-RSRP

	reportConfigType	
	
	periodic

	Number of reported RS
	
	2

	L1-RSRP reporting period
	slot
	640

	timeRestrictionForChannelMeasurements
	
	configured

	TRS Configuration
	
	TRS.2.1 TDD

	Correlation Matrix and Antenna Configuration
	
	1x2 Low

	EPRE ratio of PSS to SSS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	

	EPRE ratio of OCNG DMRS to SSS Note 1
	
	

	EPRE ratio of OCNG to OCNG DMRS Note 1
	
	

	Propagation Condition
	
	AWGN

	Note 1:	OCNG shall be used such that a constant total transmitted power spectral density is achieved for all OFDM symbols.



Table 17.5.4.2.1.5-2: OTA related test parameters
	Parameter
	Unit
	Cell 1

	
	
	SSB0
	SSB1

	
	
	T1
	T2
	T1
	T2

	Angle of arrival configuration
	
	Setup 3 according to clause A.9

	
	
	AoA1
	AoA2

	Assumption for UE beams Note 4
	
	Rough

	Ês
	dBm/SCS
	-80.9+TT
	-80.9+TT
	-Infinity
	-80.9+TT

	SSB_RP Note 1
	dBm/ SCS
	-80.9+TT
	-80.9+TT
	-Infinity
	-80.9+TT

	
BB Note 5
	dB
	8.3+TT
	8.3+TT
	-Infinity
	8.3+TT

	IoNote1
	dBm/
95.04 MHz Note2
	-55.71+TT
	-55.71+TT
	- Infinity
	-55.71+TT

	Note 1:	SSB_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 2:	Equivalent power received by an antenna with 0 dBi gain at the centre of the quiet zone
Note 3:	As observed with 0dBi gain antenna at the centre of the quiet zone.
Note 4: 	Information about types of UE beam is given in 38.133 [6] clause B.2.1.3 and does not limit UE implementation or test system implementation.
Note 5:	Calculation of Es/IotBB includes the effect of UE internal noise up to the value assumed for the associated Refsens requirement in clause 7.3.2 of TS 38.101-2 [3], and an allowance of 1dB for UE multi-band relaxation factor ΔMBP from TS 38.101-2 [3] Table 6.2.1.3-4.



17.5.5	Uplink spatial relation switch delay for RedCap
17.5.5.1	MAC-CE based Spatial Relation switch for RedCap
17.5.5.1.0	Minimum conformance requirements MAC-CE based uplink spatial relation switch delay
The spatial relation associated to DL RS is known if the following conditions are met:
-	During the period from the last transmission of the DL RS resource used for the L1-RSRP measurement reporting for the target spatial relation to the completion of active spatial relation, where the DL RS resource for L1-RSRP measurement is the DL RS in target spatial relation or QCLed to the target spatial relation with QCL type-D.
-	Spatial relation switch command is received within 1280 ms upon the last transmission of the DL RS resource for beam reporting or measurement 
-	The UE has sent at least 1 L1-RSRP report for the target spatial relation before the spatial relation switch command
-	The DL RS configured in spatial relation remains detectable during the spatial relation switching period
-	SNR of the DL RS configured in spatial relation ≥ -3dB
-	The SSB associated with the spatial relation remain detectable during the spatial relation switching period
-	SNR of the SSB associated with the spatial relation ≥ -3dB
Otherwise, the spatial relation is unknown.
If the target spatial relation associated to DL RS is known and UE is configured with uplink resources for transmission on target spatial relation, upon receiving PDSCH carrying MAC-CE activation command in slot n, for UL spatial relation switch for PUCCH or semi-persistent SRS transmission of serving cell with a target UL spatial relation, the UE shall be able to transmit PUCCH or semi-persistent SRS with the target UL spatial relation no later than slot n+ THARQ + + 1 when beamCorrespondenceWithoutUL-BeamSweeping is set to 1 where THARQ is the timing between DL data transmission and acknowledgement as specified in TS 38.213 [3].  
If the target spatial relation associated to DL RS is unknown and UE is configured with uplink resources for transmission on target spatial relation, upon receiving PDSCH carrying MAC-CE activation command in slot n, for UL spatial relation switch for PUCCH or semi-persistent SRS transmission of serving cell with a target UL spatial relation, the UE shall be able to transmit PUCCH or semi-persistent SRS with the target UL spatial relation no later than slot n+ THARQ + + TL1-RSRP+1 when beamCorrespondenceWithoutUL-BeamSweeping is set to 1.
Where 
-	THARQ is the timing between DL data transmission and acknowledgement as specified in TS 38.213 [3],
-	T L1-RSRP is the time for Rx beam refinement in FR2, defined as
-	TL1-RSRP_Measurement_Period_SSB_RedCap for SSB as specified in clause 9.5B, 
-	with the assumption of M=1
-	with TReport = 0
-	TL1-RSRP_Measurement_Period_CSI-RS_RedCap for CSI-RS as specified in clause 9.5.4.2
-	configured with higher layer parameter repetition set to ON 
-	with the assumption of M=1 for periodic CSI-RS
-	for aperiodic CSI-RS if number of resources in resource set at least equal to MaxNumberRxBeam
-	with TReport = 0
The UE shall be able to transmit with the old UL spatial relation until slot n+ THARQ + . 
When the UL spatial relation info switch for PUCCH changes both the associated DL RS and pucch-PathlossReferenceRS with the same MAC-CE activation, and if both the DL RS and pucch-PathlossReferenceRS are known as specified in clause 8.12A.2 and 8.14.2 respectively, the UE shall be able to transmit PUCCH with the target UL spatial relation after the delay specified in clause 8.14.3. If either the associated DL RS or pucch-PathlossReferenceRS are unknown, a longer switching delay is allowed. The UE is not required to transmit PUCCH with the target UL spatial relation until the DL RS and pathloss reference RS switch are completed.
The normative reference for this requirement is TS 38.133 [6] clauses 8.12A.2 and 8.12A.3. 
17.5.5.1.1	NR SA FR2 PCell MAC-CE based spatial relation switch associated with known DL-RS
Editor’s Note: This test case is incomplete in following aspects:
-	TT analysis is still missing;
-	Message contents are still TBD.
17.5.5.1.1.1	Test purpose
To verify fulfillment of the uplink spatial relation switch delay requirement defined in 38.133 [6] clause 8.12A.3 by a UE capable of beam correspondence without the need for UL beam sweeping.
17.5.5.1.1.2	Test applicability
This test applies to all types of NR RedCap UE from Release 17 onwards.
17.5.5.1.1.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 17.5.5.1.0.
The normative reference for this requirement is TS 38.133 [6] clause A.17.5.5.1.1.
17.5.5.1.1.4	Test description
17.5.5.1.1.4.1	Initial conditions
Same as the initial conditions given in clause 7.5.9.1.1.4.1 with following exceptions:
· Table 7.5.9.1.1.4.1-1 is replaced by Table 17.5.5.1.1.4.1-1;
· Table 7.5.9.1.1.4.1-2 is replaced by Table 17.5.5.1.1.4.1-2;
· Table 7.5.9.1.1.4.1-3 is replaced by Table 17.5.5.1.1.4.1-3;
Table 17.5.5.1.1.4.1-1: Supported test configurations
	Config
	Description

	17.5.5.1.1-1
	NR 120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode



Table 17.5.5.1.1.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.15-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 17.5.5.1.1.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2

	Connection Diagram
	TE Part
	A.3.3.3.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.3.4.1
	

	Exceptions to connection diagram
	N/A
	



Table 17.5.5.1.1.4.1-3: General test parameters
	Parameter
	Unit
	Value
	Comment

	NR RF Channel Number
	
	1
	One NR radio channel is used for this test

	Active PCell
	
	Cell 1
	PCell on RF channel number 1.

	CP length
	
	Normal
	

	DRX
	
	OFF
	

	L1-RSRP reporting period
	slot
	160
	Periodic L1-RSRP reporting configured

	L1-RSRP measured RS
	
	SSB0, SSB1
	L1-RSRP measurements of SSB0 and SSB1.

	Number of reported RS
	
	2
	L1-RSRP reporting of measurements on SSB0 and SSB1.

	T1
	s
	[0.2]
	

	T2
	s
	[2]
	



17.5.5.1.1.4.2	Test procedure
Same as the test procedure given in clause 7.5.9.1.1.4.2. 
17.5.5.1.1.4.3	Message contents
Same as the message contents given in clause 7.5.9.1.1.4.3.
17.5.5.1.1.5	Test requirements
Same as the test requirements given in clause 7.5.9.1.1.5 with following exceptions:
· Table 7.5.9.1.1.5-1 is replaced by Table 17.5.5.1.1.5-1;
· Table 7.5.9.1.1.5-2 is replaced by Table 17.5.5.1.1.5-2.
Table 17.5.5.1.1.5-1: NR Cell specific test parameters
	Parameter
	Unit
	Cell 1

	Frequency Range
	
	FR2

	Duplex mode
	
	TDD

	TDD configuration
	
	TDDConf.3.1

	BWchannel
	
	100 MHz: NRB,c = 66

	Initial DL BWP Configuration
	
	DLBWP.0.2

	Dedicated DL BWP Configuration
	
	DLBWP.1.1 

	Initial UL BWP Configuration
	
	ULBWP.0.2 

	Dedicated UL BWP Configuration
	
	ULBWP.1.1 

	PDSCH Reference measurement channel
	
	SR.3.1 TDD 

	RMSI CORESET parameters
	
	CR.3.1 TDD 

	Dedicated CORESET parameters
	
	CCR.3.1 TDD 

	OCNG Patterns
	
	OP.1

	SSB Configuration
	
	SSB.1 FR2

	SMTC Configuration
	
	SMTC.1 

	TCI State-0 Configuration
	
	TCI.State.0

	reportConfigType
	
	ssb-Index-RSRP

	reportConfigType
	
	periodic

	timeRestrictionForChannelMeasurements
	
	configured

	TRS Configuration
	
	TRS.2.1 TDD 

	Spatial Relation Info-0 Configuration
	
	PUCCH.SRI.0

	Spatial Relation Info-1 Configuration
	
	PUCCH.SRI.1

	Correlation Matrix and Antenna Configuration
	
	1x2 Low

	EPRE ratio of PSS to SSS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	

	EPRE ratio of OCNG DMRS to SSSNote 1
	
	

	EPRE ratio of OCNG to OCNG DMRSNote 1
	
	

	Propagation Condition
	
	AWGN

	Note 1:	OCNG shall be used such that the cell is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.



Table 17.5.5.1.1.5-2: OTA related test parameters
	Parameter
	Unit
	Cell 1

	
	
	SSB0
	SSB1

	
	
	T1
	T2
	T1
	T2

	Angle of arrival configuration
	
	Setup 3 according to clause A.9.3

	
	
	AoA1
	AoA2

	Assumption for UE beams Note 6
	
	Rough

	NocNote 1
	dBm/15 kHz
	-92.1

	NocNote 1
	dBm/SCS
	-83.1

	Ês/Noc
	dB
	1
	-infinity
	1

	SS-RSRP Note 2
	dBm/120 kHz Note3
	-82.1
	-infinity
	-82.1

	IoNote2
	dBm/95.04 MHz Note4
	-50.6
	-54.1
	-50.6

	Note 1:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for Noc to be fulfilled.
Note 2:	SS-RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 3:	SS-RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
Note 4:	Equivalent power received by an antenna with 0 dBi gain at the centre of the quiet zone
Note 5:	As observed with 0dBi gain antenna at the center of the quiet zone.
Note 6:	Information about types of UE beam is given in 38.133 [6] B.2.1.3 and does not limit UE implementation or test system implementation.



17.5.5.2	RRC based spatial relation switch for RedCap
17.5.5.2.0	Minimum conformance requirements RRC based uplink spatial relation switch delay
The spatial relation associated to DL RS is known if the following conditions are met:
-	During the period from the last transmission of the DL RS resource used for the L1-RSRP measurement reporting for the target spatial relation to the completion of active spatial relation, where the DL RS resource for L1-RSRP measurement is the DL RS in target spatial relation or QCLed to the target spatial relation with QCL type-D.
-	Spatial relation switch command is received within 1280 ms upon the last transmission of the DL RS resource for beam reporting or measurement 
-	The UE has sent at least 1 L1-RSRP report for the target spatial relation before the spatial relation switch command
-	The DL RS configured in spatial relation remains detectable during the spatial relation switching period
-	SNR of the DL RS configured in spatial relation ≥ -3dB
-	The SSB associated with the spatial relation remain detectable during the spatial relation switching period
-	SNR of the SSB associated with the spatial relation ≥ -3dB
Otherwise, the spatial relation is unknown.
If the target spatial relation associated to DL RS is known and UE is configured with uplink resources for transmission on target spatial relation, UE shall be able to transmit target periodic SRS with spatial relation of the serving cell on which periodic SRS with spatial relation reconfigured no later than slot n+ TRRC_processing /NR slot length +1 when beamCorrespondenceWithoutUL-BeamSweeping is set to 1.
Where
-	Slot n is the last slot overlapping with the PDSCH carrying RRC activation command,
-	TRRC_processing is the RRC processing delay defined in 36.331 [16] is the corresponding RRC message is embedded in E-UTRA RRC message, otherwise it is the RRC processing delay defined in TS38.331 [2].
If the target spatial relation associated to DL RS is unknown and UE is configured with uplink resources for transmission on target spatial relation, UE shall be able to transmit target periodic SRS with spatial relation of the serving cell on which periodic SRS with spatial relation reconfigured no later than slot n+ TRRC_processing /NR slot length + TL1-RSRP +1 when beamCorrespondenceWithoutUL-BeamSweeping is set to 1.
Where
-	Slot n is the last slot overlapping with the PDSCH carrying RRC activation command,
-	TRRC_processing is the RRC processing delay defined in 36.331 [16] is the corresponding RRC message is embedded in E-UTRA RRC message, otherwise it is the RRC processing delay defined in TS38.331 [2].
-	TL1-RSRP is defined in clause 8.12A.3
For RedCap UE in HD-FDD mode, if a downlink reception overlaps with target periodic SRS with spatial relation of the serving cell with periodic SRS with spatial relation reconfigured then the UE is allowed to postpone the uplink transmission.
The normative reference for this requirement is TS 38.133 [6] clauses 8.12A.2 and 8.12A.5. 
17.5.5.2.1	NR SA FR2 PCell RRC-based spatial relation switch associated with a known DL-RS
Editor’s Note: This test case is incomplete in following aspects:
-	TT analysis is still missing;
-	Message contents are still TBD.
17.5.5.2.1.1	Test purpose
To verify fulfillment of the uplink spatial relation switch delay requirement defined in 38.133 [6] clause 8.12A.5 by a UE capable of beam correspondence without the need for UL beam sweeping.
17.5.5.2.1.2	Test applicability
This test applies to all types of NR RedCap UE from Release 17 onwards.
17.5.5.2.1.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 17.5.5.2.0.
The normative reference for this requirement is TS 38.133 [6] clause A.17.5.5.2.1.
17.5.5.2.1.4	Test description
Same as the test description given in clause 7.5.9.2.1.4.
17.5.5.2.1.4.1	Initial conditions
Same as the initial conditions given in clause 7.5.9.2.1.4.1 with following exceptions:
· Table 7.5.9.2.1.4.1-1 is replaced by Table 17.5.5.2.1.4.1-1;
· Table 7.5.9.2.1.4.1-2 is replaced by Table 17.5.5.2.1.4.1-2;
· Table 7.5.9.2.1.4.1-3 is replaced by Table 17.5.5.2.1.4.1-3;
Table 17.5.5.2.1.4.1-1: Supported test configurations
	Config
	Description

	17.5.5.2.1-1
	NR 120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode



Table 17.5.5.2.1.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.15-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 17.5.5.2.1.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2

	Connection Diagram
	TE Part
	A.3.3.3.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.3.4.1
	

	Exceptions to connection diagram
	N/A
	



Table 17.5.5.2.1.4.1-3: General test parameters
	Parameter
	Unit
	Value
	Comment

	NR RF Channel Number
	
	1
	One NR radio channel is used for this test

	Active PCell
	
	Cell 1
	PCell on RF channel number 1.

	CP length
	
	Normal
	

	DRX
	
	OFF
	

	Cell-individual offset for cells on RF channel 1
	dB
	0
	Individual offset for cells on PCC.

	timeRestrictionForChannelMeasurements
	
	configured
	Time domain measurement restriction for the channel (signal) measurements (see TS 38.214 [19], clause 5.2.1.1) 

	T1
	s
	0.5
	

	T2
	s
	1.5
	



17.5.5.2.1.4.2	Test procedure
Same as the test procedure given in clause 7.5.9.2.1.4.2. 
17.5.5.2.1.4.3	Message contents
Same as the message contents given in clause 7.5.9.2.1.4.3.
17.5.5.2.1.5	Test requirements
Same as the test requirements given in clause 7.5.9.2.1.5 with following exceptions:
· Table 7.5.9.2.1.5-1 is replaced by Table 17.5.5.2.1.5-1;
· Table 7.5.9.2.1.5-2 is replaced by Table 17.5.5.2.1.5-2.
Table 17.5.5.2.1.5-1: NR Cell specific test parameters
	Parameter
	Unit
	Cell 1

	Frequency Range
	
	FR2

	Duplex mode
	
	TDD

	TDD configuration
	
	TDDConf.3.1

	BWchannel
	
	100 MHz: NRB,c = 66

	Initial DL BWP Configuration
	
	DLBWP.0.2

	Dedicated DL BWP Configuration
	
	DLBWP.1.1

	Initial UL BWP Configuration
	
	ULBWP.0.2

	Dedicated UL BWP Configuration
	
	ULBWP.1.1

	PDSCH Reference measurement channel
	
	SR.3.1 TDD

	RMSI CORESET parameters
	
	CR.3.1 TDD

	Dedicated CORESET parameters
	
	CCR.3.1 TDD

	OCNG Patterns
	
	OP.1

	SSB Configuration
	
	SSB.1 FR2

	SMTC Configuration
	
	SMTC.1

	SRS-SpatialRelation0
	
	SRS.SRI0

	SRS-SpatialRelation1
	
	SRS.SRI1

	reportConfigType
	
	ssb-Index-RSRP

	reportConfigType
	
	periodic

	Number of reported RS
	
	2

	L1-RSRP reporting period
	slot
	160

	TRS Configuration
	
	TRS.2.1 TDD

	Correlation Matrix and Antenna Configuration
	
	1x2 Low

	EPRE ratio of PSS to SSS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	

	EPRE ratio of OCNG DMRS to SSS Note 1
	
	

	EPRE ratio of OCNG to OCNG DMRS Note 1
	
	

	Propagation Condition
	
	AWGN

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.



Table 17.5.5.2.1.5-2: OTA related test parameters
	Parameter
	Unit
	Cell 1

	
	
	SSB0
	SSB1

	
	
	T1
	T2
	T1
	T2

	Angle of arrival configuration
	
	Setup 3 according to clause A.9.3

	
	
	AoA1
	AoA2

	Assumption for UE beams Note 6
	
	Rough

	NocNote 1
	dBm/15 kHz
	-92.1

	NocNote 1
	dBm/SCS
	-83.1

	Ês/Noc
	dB
	1
	1
	-infinity
	1

	SS-RSRP Note 2
	dBm/SCS Note3
	-82.1
	-82.1
	-infinity
	-82.1

	IoNote2
	dBm/95.04 MHz Note4
	-50.6
	-50.6
	-54.1
	-50.6

	Note 1:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for Noc to be fulfilled.
Note 2:	SS-RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 3:	SS-RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
Note 4:	Equivalent power received by an antenna with 0 dBi gain at the centre of the quiet zone
Note 5:	As observed with 0dBi gain antenna at the center of the quiet zone.
Note 6:	Information about types of UE beam is given in 38.133 [6] B.2.1.3 and does not limit UE implementation or test system implementation.



17.5.6	UE specific CBW change for RedCap
17.5.6.0	Minimum conformance requirements
17.5.6.0.1	Minimum conformance requirements for UE specific CBW change
The minimum conformance requirements given in clause 16.5.4.0.1 applies.
17.5.6.1	NR SA FR2 UE specific CBW change of PCell with non-DRX
17.5.6.1.1	Test purpose
To verify the UE specific CBW change delay requirement defined in 38.133 [6] clause 8.13A.
17.5.6.1.2	Test applicability
This test applies to all types of NR RedCap UEs from Release 17 onwards.
17.5.6.1.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 17.5.6.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.17.5.6.1.
17.5.6.1.4	Test description
The test scenario comprises of one Cell, PCell (Cell 1), which has constant signal levels throughout the test. The test consists of 1 time period with duration of T1. 
During T1 the TE sends an RRCReconfiguration message containing SCS-SpecificCarrier to reconfigure UE-specific CBW. The test equipment verifies the UE specific CBW switching delay in PCell by estimating the time from the moment the RRCReconfiguration message including updated UE-specific CBW configuration is sent to the moment a valid ACK/NACK is received.  
17.5.6.1.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 17.5.6.1.4.1-1.
Table 17.5.6.1.4.1-1: Supported test configurations
	Config
	Description

	17.5.6.1-1
	NR 120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode

	17.5.6.1-2
	NR 240 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode

	Note 1:	The UE is only required to be tested in one of the supported test configurations



Configure the test equipment and the DUT according to the parameters in Table 17.5.6.1.4.1-2.
Table 17.5.6.1.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, table E.15-1 and TS 38.508-1 [14] clause 4.3.1 and 4.4.2.

	Channel bandwidth
	As specified by the test configuration selected from Table 17.5.6.1.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.3.3.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.3.4.1
	

	Exceptions to connection diagram
	N/A
	



1. The general test parameter settings are set up according to Table 17.5.6.1.4.1-3.
2. Message contents are defined in clause 17.5.6.1.4.3.
3. There is one NR carrier and one NR cells specified in the test. Cell 1 is the NR cell used for connection setup with the power level set according to Annex C.1.2 and C.1.3 for this test.
Table 17.5.6.1.4.1-3: General test parameters
	Parameter
	Unit
	Value
	Comment

	NR RF Channel Number
	
	1
	One NR radio channel is used for this test

	Active Cell
	
	Cell 1
	Cell on RF channel number 1.

	CP length
	
	Normal
	

	DRX
	
	OFF
	

	T1
	s
	0.2
	



17.5.6.1.4.2	Test procedure
1.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On and Test Mode On according to TS 38.508-1 [14] clause 4.5. UE has been configured with UE specific CBW (CBW-1), initial BWP (BWP-1) and firstActiveDownlinkBWP-Id indicating BWP-1 is the active BWP.
2.	The SS starts sending PDCCHs indicating new transmissions continuously on Cell 1.
3.	The SS sends an RRCReconfiguration message containing SCS-SpecificCarrier with updated UE specific CBW (CBW-2), dedicated BWP (BWP-1) and firstActiveDownlinkBWP-Id indicating BWP-1 is the active BWP.
4.	T1 starts from the beginning of the last slot (denoted as slot #i) carrying the PDSCH containing the RRCReconfiguration message in step 3.
5	If the UE starts to report valid ACK/NACK for PCell from the first UL slot that occurs after the beginning of DL slot  , then the number of successful tests is increased by one. Otherwise, the number of failure tests is increased by one.
6.	After the SS receives the ACK/NACK in step 5 or when T1 expires, the SS shall
-	transmit RRCRelease message to release the RRC connection which includes the release of the established radio bearers as well as all radio resources
or
-	switch the UE off.
7.	Depending on the choice in step 6, the SS shall,
-	transmit in NR Cell 1 a Paging message including matched ng-5G-S-TMSI for the UE if an RRCRelease has been sent in step 6. If the paging fails, switches off and on the UE,
or
-	switch on the UE if the UE is switched off in step 6.
8.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On and Test Mode On according to TS 38.508-1 [14] clause 4.5. UE has been configured with UE specific CBW (CBW-1), initial BWP (BWP-1) and firstActiveDownlinkBWP-Id indicating BWP-1 is the active BWP.
9.	Repeat steps 2-8 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
17.5.6.1.4.3	Message contents
Message contents are according to TS 38.508-1 [14] clause 7.3 with the following exceptions:
Table 17.5.6.1.4.3-1:ServingCellConfigCommon (step 1, 3 and 8, test procedure)
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-168

	Information Element
	Value/remark
	Comment
	Condition

	ServingCellConfigCommon::= SEQUENCE {
	
	
	

	  downlinkConfigCommon SEQUENCE {
	
	
	

	    initialDownlinkBWP SEQUENCE {
	
	
	

	      genericParameters
	Set according to DLBWP.0.1
	
	

	    }
	
	
	

	  uplinkConfigCommon SEQUENCE {
	
	
	

	    initialUplinkBWP SEQUENCE {
	BWP-UplinkCommon
	
	

	      genericParameters
	Set according to ULBWP.0.1
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 17.5.6.1.4.3-2: ServingCellConfig (step 1, 3 and 8, test procedure)
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-167

	Information Element
	Value/remark
	Comment
	Condition

	ServingCellConfig ::= SEQUENCE {
	
	
	

	  uplinkConfig SEQUENCE {
	
	
	

	    uplinkChannelBW-PerSCS-List SEQUENCE (SIZE (1..maxSCSs)) OF SCS-SpecificCarrier {
	1 entry
	
	

	      SCS-SpecificCarrier[1]
	SCS-SpecificCarrier-UL
	Entry 1
Table 17.5.6.1.4.3-4
	

	    }
	
	
	

	  }
	
	
	

	  downlinkChannelBW-PerSCS-List SEQUENCE (SIZE (1..maxSCSs)) OF SCS-SpecificCarrier {
	1 entry
	
	

	    SCS-SpecificCarrier[1]
	SCS-SpecificCarrier-DL
	Entry 1
Table 17.5.6.1.4.3-3
	

	  }
	
	
	

	}
	
	
	



Table 17.5.6.1.4.3-3: SCS-SpecificCarrier-DL (Table 17.5.6.1.4.3-2)
	Derivation Path: TS 38.508-1 [14] Table 4.6.3-160

	Information Element
	Value/remark
	Comment
	Condition

	SCS-SpecificCarrier ::= SEQUENCE {
	
	
	

	  offsetToCarrier
	The offset between point A and the lowest PRB index to guarantee the CBW including SSB and CORESET#0
	CBW-1 (DLCBW.1.1)
	step 1 or step 8

	
	The offset between Point A and the lowest usable subcarrier on this carrier, i.e. the offsetToCarrier given in 38.508-1[14] clause 4.3.1. 
	CBW-2 (DLCBW.1.2)

	step 3

	}
	
	
	



Table 17.5.6.1.4.3-4: SCS-SpecificCarrier-UL (Table 17.5.6.1.4.3-2)
	Derivation Path: TS 38.508-1 [14] Table 4.6.3-160

	Information Element
	Value/remark
	Comment
	Condition

	SCS-SpecificCarrier ::= SEQUENCE {
	
	
	

	  offsetToCarrier
	Any offset within the CBW of test frequency given in 38.508-1[14] clause 4.3.1.and different with offsetToCarrier of ULCBW.1.2
	CBW-1 (ULCBW.1.1)
	step 1 or step 8

	
	The offset between Point A and the lowest usable subcarrier on this carrier, i.e. the offsetToCarrier given in 38.508-1[14] clause 4.3.1. 
	CBW-2 (ULCBW.1.2)

	step 3

	}
	
	
	



17.5.6.1.5	Test requirement
Table 17.5.6.1.4.1-3, Table 17.5.6.1.5-1 and Table 17.5.6.1.5-2 define the primary level settings including test tolerances.
Table 17.5.6.1.5-1: NR Cell specific test parameters
	Parameter
	Unit
	Cell 1

	Frequency Range
	
	FR2

	Duplex mode
	
	TDD

	TDD configuration
	
	TDDConf.3.1

	BWchannel
	
	100 MHz: NRB,c = 66

	Active DL BWP ID
	
	1

	Initial DL BWP Configuration (BWP-1)
	
	DLBWP.0.1

	Initial UL BWP Configuration
	
	ULBWP.0.1

	Initial Condition
	Active DL CBW-1 Configuration
	
	DLCBW.1.1

	
	Active UL CBW-1 Configuration
	
	ULCBW.1.1

	Final Condition
	Active DL CBW-1 Configuration
	
	DLCBW.1.2

	
	Active UL CBW-1 Configuration
	
	ULCBW.1.2

	'PDSCH Reference measurement channel
	
	SR.3.1 TDD

	RMSI CORESET parameters
	
	CR.3.1 TDD

	Dedicated CORESET parameters
	
	CCR.3.1 TDD

	OCNG Patterns
	
	OP.1

	SSB Configuration
	
	SSB.1 FR2

	SMTC Configuration
	
	SMTC.1

	TCI State
	
	TCI.State.0

	TRS Configuration
	
	TRS.2.1 TDD

	Antenna Configuration
	
	1x2

	Propagation Condition
	
	AWGN

	EPRE ratio of PSS to SSS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	

	EPRE ratio of OCNG DMRS to SSS(Note 1)
	
	

	EPRE ratio of OCNG to OCNG DMRS (Note 1)
	
	

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for Noc to be fulfilled.
Note 3:	SS-RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



Table A.17.5.6.1.1-4: OTA related test parameters for UE specific CBW change test case
	Parameter
	Unit
	Cell 2

	Angle of arrival configuration
	
	Setup 1 according to table A.3.15

	Assumption for UE beams Note 5
	
	Fine

	
Note1
	NR_TDD_FR2_A
	dBm/15kHz
	-112

	
	NR_TDD_FR2_B
	
	

	
	NR_TDD_FR2_F
	
	

	
	NR_TDD_FR2_G
	
	

	
	NR_TDD_FR2_T
	
	

	
	NR_TDD_FR2_Y
	
	

	
Note1
	NR_TDD_FR2_A
	dBm/SCS
	-103

	
	NR_TDD_FR2_B
	
	

	
	NR_TDD_FR2_F
	
	

	
	NR_TDD_FR2_G
	
	

	
	NR_TDD_FR2_T
	
	

	
	NR_TDD_FR2_Y
	
	

	SS-RSRPNote2
	NR_TDD_FR2_A
	dBm/SCS Note3
	-85

	
	NR_TDD_FR2_B
	
	

	
	NR_TDD_FR2_F
	
	

	
	NR_TDD_FR2_G
	
	

	
	NR_TDD_FR2_T
	
	

	
	NR_TDD_FR2_Y
	
	

	

	dB
	18

	IoNote2
	NR_TDD_FR2_A
	dBm/95.04 MHz Note4
	-56

	
	NR_TDD_FR2_B
	
	

	
	NR_TDD_FR2_F
	
	

	
	NR_TDD_FR2_G
	
	

	
	NR_TDD_FR2_T
	
	

	
	NR_TDD_FR2_Y
	
	

	
Note 1:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 2:	SS-RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 3:	SS-RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
Note 4:	Equivalent power received by an antenna with 0 dBi gain at the centre of the quiet zone
Note 5:	Information about types of UE beam is given in B.2.1.3 and does not limit UE implementation or test system implementation.



During T1, the UE shall be ready for the reception of uplink grant for PCell from the first DL slot that occurs after the beginning of slot  and starts to report valid ACK/NACK for the PCell from the first UL slot that occurs after the beginning of DL slot.
Where, k1 is the timing between DL data receiving and acknowledgement as specified in TS 38.213[7].
All of the above test requirements shall be fulfilled in order for the observed PCell UE specific CBW change delay to be counted as correct.
The rate of correct events observed during repeated tests shall be at least 90%.
17.6	Measurement procedures for RedCap
17.6.1	Intra-frequency measurements for RedCap
17.6.1.0	Minimum conformance requirements
17.6.1.0.1	General
A measurement is defined as a SSB based intra-frequency measurement provided the centre frequency of the reference SSB of the serving cell and the centre frequency of the SSB of the neighbour cell are the same, and the subcarrier spacing of the two SSBs are also the same. The reference SSB is the SSB defined in BWP-specific servingCellMO under BWP-DownlinkDedicated of active DL BWP. If the field is absent, the reference SSB is the SSB defined in servingCellMO under ServingCellConfig.
The UE shall be able to identify new intra-frequency cells and perform SS-RSRP, SS-RSRQ, and SS-SINR measurements of identified intra-frequency cells if carrier frequency information is provided by PCell, even if no explicit neighbour list with physical layer cell identities is provided.
The UE can perform intra-frequency SSB based measurements without measurement gaps if
-	the SSB is completely contained in the active BWP of the UE, or
-	the active downlink BWP is initial BWP [3].
For intra-frequency SSB based measurements without measurement gaps, UE may cause scheduling restriction as specified in 38.133 [6] clause 9.2B.5.3.
SSB based measurements are configured along with one or two measurement timing configuration(s) (SMTC(s)) which provides periodicity, duration and offset information on a window of up to 5ms where the measurements are to be performed. For intra-frequency connected mode measurements, up to two measurement window periodicities may be configured. A single measurement window offset and measurement duration are configured per intra-frequency measurement object.
When measurement gaps are needed, the UE is not expected to detect SSB which start earlier than the gap starting time + switching time, nor detect SSB which end later than the gap end – switching time. Switching time is 0.5ms for frequency range FR1.
The requirements in this clause apply, provided:
-	The cell being identified or measured is detectable.
An intra-frequency cell shall be considered detectable when for each relevant SSB:
-	For 2Rx RedCap:
-	SS-RSRP related side conditions given in 38.133 [6] clauses 10.1.2 and 10.1.3 for FR1 and FR2, respectively, for a corresponding Band,
-	SS-RSRQ related side conditions given in 38.133 [6] clauses 10.1.7 and 10.1.8 for FR1 and FR2, respectively, for a corresponding Band,
-	SS-SINR related side conditions given in 38.133 [6] clauses 10.1.12 and 10.1.13 for FR1 and FR2, respectively, for a corresponding Band,
-	SSB_RP and SSB Ês/Iot according to Annex B.2.2 for a corresponding Band.
For 2Rx RedCap: The requirements in 38.133 [6] clause 9.2.4.3 shall apply.
The UE shall not send any event triggered measurement reports as long as no reporting criteria are fulfilled.
The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is: 2 x TTIDCCH. This measurement reporting delay excludes a delay which caused by no UL resources being available for UE to send the measurement report on.
The event triggered measurement reporting delay, measured without L3 filtering shall be less than T identify intra without index_RedCap defined in clause 17.6.1.0.2 or clause 17.6.1.0.3. When L3 filtering is used an additional delay can be expected. 
A cell is detectable only if at least one SSBs measured from the Cell being configured remains detectable during the time period Tidentify_intra_without_index_RedCap as defined in clause 17.6.1.0.2 or clause 17.6.1.0.3. If a cell which has been detectable at least for the time period Tidentify intra without index_RedCap defined in clause 17.6.1.0.2 or clause 17.6.1.0.3 becomes undetectable for a period ≤ 5 seconds and then the cell becomes detectable again with the same spatial reception parameter and triggers an event, the event triggered measurement reporting delay shall be less than TSSB_measurement_period_intra_RedCap provided the timing to that cell has not changed more than  3200/ Tc while the measurement gap has not been available and L3 filtering has not been used, where µ is the SCS configuration as defined in clause 4.2 of TS 38.211 [3]. When L3 filtering is used, an additional delay can be expected.
The normative reference for this requirement is TS 38.133 [6] clauses 9.2B.1 and 9.2B.4.3. 
17.6.1.0.2	Minimum conformance requirements for event-triggered measurement without gap
The UE shall be able to identify a new detectable intra-frequency cell within Tidentify_intra_without_index_RedCap if the UE is not indicated to report SSB based RRM measurement result with the associated SSB index(reportQuantityRsIndexes or maxNrofRSIndexesToReport is not configured), or the UE is indicated that the neighbour cell is synchronous with the serving cell (deriveSSB-IndexFromCell is enabled). The UE shall be able to identify a new detectable intra frequency SS block of an already detected cell within Tidentify_intra_without_index_RedCap. It is assumed that deriveSSB-IndexFromCell is always enabled for FR2.
	Tidentify_intra_without_index_RedCap = (TPSS/SSS_sync_intra_RedCap + T SSB_measurement_period_intra_RedCap) ms
Where:
TPSS/SSS_sync_intra_RedCap: it is the time period used in PSS/SSS detection given in Table 17.6.1.0.2-1.
T SSB_measurement_period_intra_RedCap: equal to a measurement period of SSB based measurement given in Table 17.6.1.0.2-2.
CSSFintra_RedCap: it is a carrier specific scaling factor and is determined according to CSSFoutside_gap_RedCap,i in 38.133[6] clause 9.1A.5.1 for measurement conducted outside measurement gaps, i.e. when intra-frequency SMTC is fully non overlapping or partially overlapping with measurement gaps,  or according to CSSFwithin_gap_RedCap,i in 38.133[6] clause 9.1A.5.2 for measurement conducted within measurement gaps, i.e. when intra-frequency SMTC is fully overlapping with measurement gaps.
if the high layer in TS 38.331 [2] signalling of smtc2 is configured, the assumed periodicity of intra-frequency SMTC occasions corresponds to the value of higher layer parameter smtc2; Otherwise the assumed periodicity of intra-frequency SMTC occasions corresponds to the value of higher layer parameter smtc1.
For 2Rx RedCap:
Mpss/sss_sync_w/o_gaps_RedCap : For a UE supporting FR2 power class 1 or 5, Mpss/sss_sync_w/o_gaps_RedCap =40. For a UE supporting power class 2, Mpss/sss_sync_w/o_gaps_RedCap =24.  For a UE supporting FR2 power class 3, Mpss/sss_sync_w/o_gaps_RedCap =24. For a UE supporting FR2 power class 4, Mpss/sss_sync_w/o_gaps_RedCap =24, For a UE supporting FR2 power class 7, Mpss/sss_sync_w/o_gaps_RedCap = 24. 
Mmeas_period_w/o_gaps_RedCap : For a UE supporting power class 1 or 5, Mmeas_period_w/o_gaps_RedCap =40. For a UE supporting FR2 power class 2, Mmeas_period_w/o_gaps_RedCap =24. For a UE supporting power class 3, Mmeas_period_w/o_gaps_RedCap =24. For a UE supporting power class 4, Mmeas_period_w/o_gaps_RedCap =24, For a UE supporting power class 7, Mmeas_period_w/o_gaps_RedCap = 24. 
When intra-frequency SMTC is fully non overlapping with measurement gaps or intra-frequency SMTC is fully overlapping with MGs, Kp=1
When intra-frequency SMTC is partially overlapping with measurement gaps, Kp = 1/(1- (SMTC period /MGRP)), where SMTC period < MGRP. For calculation of Kp, if the high layer signalling (TS 38.331 [2]) of smtc2 is configured, for cells indicated in the pci-List parameter in smtc2, the SMTC periodicity corresponds to the value of higher layer parameter smtc2; for the other cells, the SMTC periodicity corresponds to the value of higher layer parameter smtc1.
If the higher layer signalling in TS38.331 [2] signalling of smtc2 is present and smtc1 is fully overlapping with measurement gaps and smtc2 is partially overlapping with measurement gaps, requirements are not specified for Tidentify_intra_without_index_RedCap
For FR2,
Klayer1_measurement=1, 
-	if all of the reference signals configured for RLM, BFD, CBD or L1-RSRP for beam reporting on any FR2 serving frequency in the same band outside measurement gap are not fully overlapped by intra-frequency SMTC occasions, or 
-	if all of the reference signal configured for RLM, BFD, CBD or L1-RSRP for beam reporting on any FR2 serving frequency in the same band outside measurement gap and fully-overlapped by intra-frequency SMTC occasions are not overlapped with any of the SSB symbols and the RSSI symbols, and 1 symbol before each consecutive SSB symbols and the RSSI symbols, and 1 symbol after each consecutive SSB symbols and the RSSI symbols, given that SSB-ToMeasure and SS-RSSI-Measurement are configured, where SSB symbols are indicated by the union set of SSB-ToMeasure from all the configured measurement objects on the same serving carrier which can be merged. and RSSI symbols are indicated by SS-RSSI-Measurement;
Klayer1_measurement=1.5, otherwise.
If the above-mentioned reference signal configured for L1-RSRP measurement is aperiodic CSI-RS resource, longer cell identification delay would be expected.
If the higher layer signalling in TS38.331 [2] signalling of smtc2 is present and smtc1 is fully overlapping with measurement gaps and smtc2 is partially overlapping with measurement gaps, requirements are not specified for TSSB_measurement_period_intra_RedCap.
For FR2, a longer measurement period is allowed, if aperiodic CSI-RS resource is measured for L1-RSRP measurement on any FR2 serving frequency in the same band, and the CSI-RS resource is outside measurement gap and overlapped with any of the SSB symbols and the RSSI symbols, and 1 symbol before each consecutive SSB symbols and the RSSI symbols, and 1 symbol after each consecutive SSB symbols and the RSSI symbols. If SSB-ToMeasure or SS-RSSI-Measurement is configured, the SSB symbols are indicated by the union set of SSB-ToMeasure from all the configured measurement objects on the same band which can be merged and the RSSI symbols are indicated by SS-RSSI-Measurement.
Table 17.6.1.0.2-1: Time period for PSS/SSS detection, (Frequency range FR2) for 2Rx RedCap UE
	DRX cycle
	TPSS/SSS_sync_intra_RedCap

	No DRX
	max(600ms, ceil(Mpss/sss_sync_w/o_gaps_RedCap  x Kp x Klayer1_measurement)  x SMTC period)Note 1 x CSSFintra_RedCap

	DRX cycle≤ 320ms
	max(600ms, ceil(1.5 x Mpss/sss_sync_w/o_gaps_RedCap  x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra_RedCap

	DRX cycle>320ms
	ceil(Mpss/sss_sync_w/o_gaps_RedCap  x Kp x Klayer1_measurement)  x DRX cycle x CSSFintra_RedCap

	NOTE 1:	If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified



Table 17.6.1.0.2-2: Measurement period for intra-frequency measurements without gaps (FR2) for 2Rx RedCap UE
	DRX cycle
	T SSB_measurement_period_intra_RedCap  

	No DRX
	max(400ms, ceil(Mmeas_period_w/o_gaps_RedCap x Kp x Klayer1_measurement) x SMTC period)Note 1 x CSSFintra_RedCap

	DRX cycle≤ 320ms
	max(400ms, ceil(1.5x Mmeas_period_w/o_gaps_RedCap x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra_RedCap

	DRX cycle>320ms
	ceil(Mmeas_period_w/o_gaps_RedCap xKp x Klayer1_measurement ) x DRX cycle x CSSFintra_RedCap

	NOTE 1:	If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified



Table 17.6.1.0.2-6: Measurement period for intra-frequency measurements without gaps (FR1) for 1Rx RedCap UE
	DRX cycle
	T SSB_measurement_period_intra_RedCap  

	No DRX
	max([200]ms, ceil( [5] x Kp) x SMTC period)Note 1 x CSSFintra_RedCap

	DRX cycle≤ 320ms
	max([200]ms, ceil(1.5x [5] x Kp) x max(SMTC period,DRX cycle)) x CSSFintra_RedCap

	DRX cycle>320ms
	ceil( [5] x Kp ) x DRX cycle x CSSFintra_RedCap

	NOTE 1:	If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified



The following scheduling restriction applies due to SS-RSRP or SS-SINR measurement on an FR2 intra-frequency cell
	The UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/TRS/CSI-RS for CQI on SSB symbols to be measured, and on 1 data symbol before each consecutive SSB symbols to be measured and 1 data symbol after each consecutive SSB symbols to be measured within SMTC window duration (The signalling deriveSSB_IndexFromCell is always enabled for FR2). If the high layer signalling of smtc2 is configured in TS 38.331 [2], the SMTC periodicity follows smtc2; Otherwise the SMTC periodicity follows smtc1.
The following scheduling restriction applies to SS-RSRQ measurement on an FR2 intra-frequency cell
-	The UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/TRS/CSI-RS for CQI on SSB symbols to be measured, RSSI measurement symbols, and on 1 data symbol before each consecutive SSB to be measured/RSSI symbols and 1 data symbol after each consecutive SSB to be measured/RSSI symbols within SMTC window duration (The signalling deriveSSB_IndexFromCellc is always enabled for FR2). If the high layer signalling of smtc2 is configured in TS 38.331 [2], the SMTC periodicity follows smtc2; Otherwise the SMTC periodicity follows smtc1.
If following conditions are met:
-	The UE has been notified about system information update through paging,
-	The gap between the UE’s reception of PDCCH that UE monitors in the Type 2-PDCCH CSS set that notifies system information update, and the PDCCH that UE monitors in the Type0-PDCCH CSS set, is greater than 2 slots.
For the SSB and CORESET for RMSI scheduling multiplexing patterns 3, the UE is expected to receive the PDCCH that the UE monitors in the Type0-PDCCH CSS set, and the corresponding PDSCH, on SSB symbols to be measured; and
For the SSB and CORESET for RMSI scheduling multiplexing patterns 2, the UE is expected to receive PDSCH that corresponds to the PDCCH that the UE monitors in the Type0-PDCCH CSS set, on SSB symbols to be measured.
The normative reference for this requirement is TS 38.133 [6] clauses 9.2B.5.
17.6.1.0.3	Minimum conformance requirements for event-triggered measurement with gap
The UE shall be able to identify a new detectable intra frequency cell within Tidentify_intra_without_index_RedCap if UE is not indicated to report SSB based RRM measurement result with the associated SSB index (reportQuantityRsIndexes or maxNrofRSIndexesToReport is not configured), or the UE has been indicated that the neighbour cell is synchronous with the serving cell (deriveSSB-IndexFromCell is enabled). The UE shall be able to identify a new detectable intra frequency SS block of an already detected cell within Tidentify_intra_without_index_RedCap. It is assumed that deriveSSB-IndexFromCell is always enabled for FR2.
	Tidentify_intra_without_index_RedCap = TPSS/SSS_sync_intra_RedCap + T SSB_measurement_period_intra_RedCap  ms
Where:
	TPSS/SSS_sync_intra_RedCap: it is the time period used in PSS/SSS detection given in Table 17.6.1.0.3-1. 
	T SSB_measurement_period_intra_RedCap: equal to a measurement period of SSB based measurement given in Table 17.6.1.0.3-2.
	CSSFintra_RedCap: it is a carrier specific scaling factor and is determined according to CSSFwithin_gap_RedCap,i in 38.133 [6] clause 9.1A.5.2 for measurement conducted within measurement gaps.
For 2Rx RedCap:
	Mpss/sss_sync_with_gaps_RedCap : For a UE supporting FR2 power class 1 or 5, Mpss/sss_sync with_gaps_RedCap =40. For a UE supporting FR2 power class 2, Mpss/sss_sync with_gaps_RedCap =24.  For a UE supporting FR2 power class 3, Mpss/sss_sync with_gaps_RedCap =24. For a UE supporting power class 4, Mpss/sss_sync with_gaps_RedCap =24, For a UE supporting FR2 power class 7, Mpss/sss_sync with_gaps_RedCap =24. 
	Mmeas_period_ with_gaps_RedCap: For a UE supporting power class 1 or 5, Mmeas_period_ with_gaps_RedCap =40. For a UE supporting power class 2, Mmeas_period_ with_gaps_RedCap =24. For a UE supporting power class 3, Mmeas_period_ with_gaps_RedCap =24. For a UE supporting power class 4, Mmeas_period with_gaps_RedCap =24, For a UE supporting power class 7, Mmeas_period_ with_gaps_RedCap =24. 
If the higher layer signalling in TS 38.331 [2] of smtc2 is present and smtc1 is fully overlapping with measurement gaps and smtc2 is partially overlapping with measurement gaps, requirements are not specified for Tidentify_intra_without_index_RedCap or Tidentify_intra_with_index_RedCap.
Table 17.6.1.0.3-1: Time period for PSS/SSS detection (FR2) for 2Rx RedCap UE
	DRX cycle
	TPSS/SSS_sync_intra_RedCap

	No DRX
	max(600ms, Mpss/sss_sync_with_gaps_RedCap x max(MGRP, SMTC period)) x CSSFintra_RedCap

	DRX cycle≤ 320ms
	max(600ms, ceil(1.5x Mpss/sss_sync_with_gaps_RedCap) x max(MGRP, SMTC period, DRX cycle)) x CSSFintra_RedCap_RedCap

	DRX cycle>320ms
	Mpss/sss_sync_with_gaps_RedCap x max(MGRP, DRX cycle) x CSSFintra_RedCap



Table 17.6.1.0.3-2: Measurement period for intra-frequency measurements with gaps (FR2) for 2Rx RedCap UE
	DRX cycle
	T SSB_measurement_period_intra_RedCap  

	No DRX
	max(400ms, Mmeas_period with_gaps_RedCap  x max(MGRP, SMTC period)) x CSSFintra_RedCap

	DRX cycle≤ 320ms
	max(400ms, ceil(1.5 x Mmeas_period with_gaps_RedCap) x max(MGRP, SMTC period, DRX cycle)) Note 1 x CSSFintra_RedCap

	DRX cycle>320ms
	Mmeas_period with_gaps_RedCap  x max(MGRP, DRX cycle) x CSSFintra_RedCap



The normative reference for this requirement is TS 38.133 [6] clauses 9.2B.6.
17.6.1.1	NR SA FR2 Event triggered reporting test without gap under non-DRX
Editor's Note: This test case has been completed for the following configurations:
Test frequency f ≤ 40.8 GHz
UE PC3
This test case is incomplete for UE power classes other than PC3 (e.g. PC7)
This test case is incomplete for test frequencies > 40.8 GHz
17.6.1.1.1	Test purpose 
To verify that the UE makes correct reporting of an event. This test will partly verify the TDD intra-frequency cell search requirements for RedCap in 38.133 [6] clause 9.2B.5.1 and 9.2B.5.2
17.6.1.1.2	Test applicability
This test applies to all types of NR RedCap UE from release 17 onwards.
17.6.1.1.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 17.6.1.0.1 and 17.6.1.0.2.
The normative reference for this requirement is TS 38.133 [6] clause A.17.6.1.1.
17.6.1.1.4	Test description
17.6.1.1.4.1	Initial conditions
Same as the initial conditions given in clause 7.6.1.1.4.1 with following exceptions:
-	Table 7.6.1.1.4.1-1 is replaced by Table 17.6.1.1.4.1-1.
-	Table 7.6.1.1.4.1-2 is replaced by Table 17.6.1.1.4.1-2.
Table 17.6.1.1.4.1-1: Supported test configurations
	Test Config
	Description

	17.6.1.1-1
	120 kHz SSB SCS, 100MHz bandwidth, TDD duplex mode

	17.6.1.1-2
	240 kHz SSB SCS, 100MHz bandwidth, TDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations.



Configure the test requirement and the DUT according to the parameters in Table 17.6.1.1.4.1-2.
Table 17.6.1.1.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.15-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 17.6.1.1.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2

	Connection Diagram
	TE Part
	A.3.3.1.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.4.1.1
	

	Exceptions to connection diagram
	N/A
	



Table 17.6.1.1.4.1-3: General test parameters
	Parameter
	Unit
	Config
	Value
	Comment

	Active cell
	
	1, 2
	PCell (Cell 1)
	

	Neighbour cell
	
	1, 2
	Cell 2
	Cell to be identified.

	RF Channel Number
	
	1, 2
	1: Cell 1 and Cell 2
	One TDD carrier frequency is used for the NR cells.

	SMTC configuration
	
	1, 2
	SMTC.1 
	

	A3-Offset
	dB
	1, 2
	-11
	

	CP length
	
	1, 2
	Normal
	

	Hysteresis
	dB
	1, 2
	0
	

	TimeToTrigger
	s
	1, 2
	0
	

	Filter coefficient
	
	1, 2
	0
	L3 filtering is not used

	DRX
	
	1, 2
	OFF
	

	Time offset between Cell 1 and Cell 2
	
	1, 2
	3 s
	Synchronous cells

	T1
	s
	1, 2
	5
	

	T2
	s
	1, 2
	5
	



17.6.1.1.4.2	Test procedure 
Same as the test procedure given in clause 7.6.1.1.4.2 with following exceptions:
-	Step 6 in test procedure in clause 7.6.1.1.4.2 is replaced by following steps.
6. UE shall transmit a MeasurementReport message triggered by Event A3. If the overall delays measured from the beginning of time period T2 is less than X ms then the number of successful tests is increased by one. If the UE fails to report the event within the overall delays measured requirement then the number of failure tests is increased by one. Where X is
-	2402 ms for UE supporting power class 1 or 5
-	1442 ms for UE supporting power class 2, 3, 4 or 7,
17.6.1.1.4.3	Message contents
Same as the message contents given in clause 7.6.1.1.4.3. 
17.6.1.1.5	Test requirement
Same as the test requirements given in clause 7.6.1.1.5 with following exceptions:
-	Table 7.6.1.1.5-1 is replaced by Table 17.6.1.1.5-1.
-	Table 7.6.1.1.5-2 is replaced by Table 17.6.1.1.5-2.
-	X is
-	2.4s for a UE supporting power class 1 or 5,
-	1.44s for a UE supporting power class 2, 3, 4 or 7.
Table 17.6.1.1.5-1: NR Cell specific test parameters
	Parameter
	Unit
	Config
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T1
	T2

	TDD configuration 
	
	1,2
	TDDConf.3.1
	TDDConf.3.1

	BWchannel
	MHz
	1,2
	100: NRB,c = 66
	100: NRB,c = 66

	Data RBs allocated
	
	1
	24
	24

	
	
	2
	48
	48

	Initial BWP configuration
	
	1,2
	DLBWP.0.1
ULBWP.0.1
	DLBWP.0.1
ULBWP.0.1

	Active DL BWP configuration
	
	1,2
	DLBWP.1.1
	DLBWP.1.1

	Active UL BWP configuration
	
	1,2
	ULBWP.1.1
	ULBWP.1.1

	RLM-RS
	
	1,2
	SSB
	SSB

	PDSCH RMC configuration
	
	1
	SR.3.2 TDD 
	N/A

	
	
	2
	SR.3.3 TDD
	

	RMSI CORESET RMC configuration
	
	1
	CR.3.1 TDD
	N/A

	
	
	2
	CR.3.2 TDD
	N/A

	Dedicated CORESET RMC configuration
	
	1
	CCR.3.1 TDD
	N/A

	
	
	2
	CCR.3.7 TDD
	N/A

	TRS configuration
	
	1,2
	TRS.2.1 TDD
	N/A

	PDSCH/PDCCH TCI states
	
	1,2
	TCI.State.2
	N/A

	PDSCH/PDCCH subcarrier spacing
	kHz
	1,2
	120
	120

	OCNG Patterns
	
	1,2
	OP.5
	N/A

	cellIndividualOffset
	dB
	1,2
	N/A
	16

	SSB 
	
	1
	SSB.1 FR2
	SSB.7 FR2

	
	
	2
	SSB.2 FR2
	SSB.8 FR2

	Propagation Condition
	
	1,2
	AWGN
	AWGN



Table 17.6.1.1.5-2: NR OTA Cell specific test parameters
	Parameter
	Unit
	Config
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T1
	T2

	AoA setup
	
	1, 2
	Setup 3 defined in A.3.9.3

	
	
	
	AoA1
	AoA2

	Beam assumptionNote 4
	
	1,2
	Rough
	Rough

	 Es
	dBm/SCS
	1
	-89
	-89
	-Infinity
	-89

	
	
	2
	-86
	-86
	-Infinity
	-86

	[image: ] BB Note 5
	dB
	1, 2
	-0.12
	-0.12
	-Infinity
	-0.12

	SSB_RP
	dBm/SCS
	1
	-89
	-89
	-Infinity
	-89

	
	
	2
	-86
	-86
	-Infinity
	-86

	[image: ]
	dBm/95.04MHz
	1
	-64.41
	-64.41
	-Infinity
	-64.41

	
	
	2
	-61.41
	-61.41
	-Infinity
	-61.41

	Time multiplexing of the downlink transmissions from each AoA
	1, 2
	Defined in Figure 7.6.1.1.5-1

	Note 1:	The resources for uplink transmission are assigned to the UE prior to the start of time period T2.
Note 2:	Void
Note 3:	Es/Iot, SSB_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	Information about types of UE beam is given in B.2.1.3, and does not limit UE implementation or test system implementation
Note 5:	Calculation of Es/IotBB includes the effect of UE internal noise up to the value assumed for the associated Refsens requirement in clause 7.3.2 of TS 38.101-2 [19], and an allowance of 1dB for UE multi-band relaxation factor ΔMBP from TS 38.101-2 [19] Table 6.2.1.3-4.



17.6.1.2	NR SA FR2 Event triggered reporting test without gap under DRX
Editor's Note: This test case is complete for the following configurations:
· Test frequency f ≤ 40.8 GHz
· UE PC3
This test case is incomplete for Test frequency f > 40.8 GHz
This test case is incomplete for UE power class other than PC3.
17.6.1.2.1	Test purpose 
The purpose of this test is to verify that the UE makes correct reporting of an event. This test will partly verify the TDD intra-frequency cell search requirements in 38.133 [6] clause 9.2B.5.1 and 9.2B.5.2.
17.6.1.2.2	Test applicability
This test applies to all types of NR RedCap UEs from release 17 supporting 5GS NR SA FR2 and long DRX cycle.
17.6.1.2.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 17.6.1.0.1 and 17.6.1.0.2.
The normative reference for this requirement is TS 38.133 [6] clause A.17.6.1.2.
17.6.1.2.4	Test description
17.6.1.2.4.1	Initial conditions
Same as the initial conditions given in clause 7.6.1.2.4.1 with following exceptions: 
-	Table 7.6.1.2.4.1-1 is replaced by Table 17.6.1.2.4.1-1.
-	Table 7.6.1.2.4.1-2 is replaced by Table 17.6.1.2.4.1-2.
Table 17.6.1.2.4.1-1: Supported test configurations
	Test Case ID
	Description

	7.6.1.2-1
	120 kHz SSB SCS, 100MHz bandwidth, TDD duplex mode

	7.6.1.2-2
	240 kHz SSB SCS, 100MHz bandwidth, TDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations.



Table 17.6.1.2.4.1-2: Initial conditions for NR SA FR2 event-triggered reporting without gap in DRX
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, table E.15-1 and TS 38.508-1 [14] clause 4.3.1 and 4.4.2.

	Channel bandwidth
	As specified by the test configuration selected from Table 17.6.1.2.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.3.1.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.4.1.1
	

	Exceptions to connection diagram
	N/A
	



17.6.1.2.4.2	Test procedure 
Same as the test procedure given in clause 7.6.1.2.4.2 with following exceptions:
6. UE shall transmit a MeasurementReport message triggered by Event A3. If the overall delays measured from the beginning of time period T2 is less than X ms for sub-test 1 or less than Y ms for sub-test 2 then the number of successful tests is increased by one. If the UE fails to report the event within the overall delays measured requirement, then the number of failure tests is increased by one. Where X is
-	7202 for UE supporting power class 1 or 5,
-	4322 for UE supporting power class 2, 3, 4 or 7.
and Y is
-	51202 for UE supporting power class 1 or 5,
-	30722 for UE supporting power class 2, 3, 4 or 7.
17.6.1.2.4.3	Message contents
Same as the message contents given in clause 7.6.1.2.4.3.
17.6.1.2.5	Test requirement
Same as the test requirements given in clause 7.6.1.2.5 with following exceptions:
-	For sub-test 1, X is
-	X = 7202 for UE supporting power class 1 or 5;
-	X = 4322 for UE supporting power class 2, 3, 4 or 7;
-	For sub-test 2, X is
-	X = 51202 for UE supporting power class 1 or 5;
-	X = 30722 for UE supporting power class 2, 3, 4 or 7;
17.6.1.3	NR SA FR2 Event triggered reporting test with per-UE gaps under non-DRX
Editor's Note: 
This test case is complete for the following configurations:
-	UE PC3
-	Test frequencies f ≤ 40.8 GHz;
This test case is incomplete for UE power classes other than PC3;
This test case is incomplete for test frequencies f > 40.8 GHz.
17.6.1.3.1	Test purpose
The purpose of this test is to verify UE’s ability to make a correct reporting of an event with gaps under non-DRX within intra-frequency cell search with gaps requirements. This test will partly verify the TDD intra-frequency cell search requirements in TS 38.133 [6] clause 9.2B.6.1 and 9.2B.6.2.
17.6.1.3.2	Test applicability
This test applies to all types of NR RedCap UEs from Release 17 onwards supporting CSI-RS based RLM and BWP operation without bandwidth restriction.
17.6.1.3.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 17.6.1.0.1 and 17.6.1.0.3.
The normative reference for this requirement is TS 38.133 [6] clause A.17.6.1.3.
17.6.1.3.4	Test description
Two cells are deployed in the test, which are FR1 PCell (Cell 1) and a FR1 neighbour cell (Cell 2) on the same frequency as the PCell. The general and cell specific test parameters for PCell and neighbour cell are given in Table 17.6.1.3.4.1-3, Table 17.6.1.3.5-1 and Table 17.6.1.3.5-2, respectively. In the measurement configuration a measurement object is configured for the frequency of the PCell and indicates to the UE that event-triggered reporting with Event A3 is used.
17.6.1.3.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 17.6.1.3.4.1-1.
Table 17.6.1.3.4.1-1: Supported test configurations
	Test Case ID
	Description

	17.6.1.3-1
	120 kHz SSB SCS, 100MHz bandwidth, TDD duplex mode

	17.6.1.3-2
	240 kHz SSB SCS, 100MHz bandwidth, TDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations.



Configure the test equipment and the DUT according to the parameters in Table 17.6.1.3.4.1-2.
Table 17.6.1.3.4.1-2: Initial conditions for NR SA FR2 event-triggered reporting with gap in non-DRX
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, table E.15-1 and TS 38.508-1 [14] clause 4.3.1 and 4.4.2.

	Channel bandwidth
	As specified by the test configuration selected from Table 17.6.1.3.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.3.1.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.4.1.1
	

	Exceptions to connection diagram
	N/A
	



1. The general test parameter settings are set up according to Table 17.6.1.3.4.1-3.
2. Message contents are defined in clause 17.6.1.3.4.3.
3. There is one NR carrier and two cells specified in the test. Cell 1 is the cell used for connection setup with the power level set according to Annex C.1.1 and C.1.2 for this test.
Table 17.6.1.3.4.1-3: General test parameters for NR SA FR2 event-triggered reporting with gap in non-DRX
	Parameter
	Unit
	Value
	Comment

	Active cell
	
	PCell (Cell 1)
	

	Neighbour cell
	
	Cell 2
	Cell to be identified.

	RF Channel Number
	
	1: Cell 1 and Cell 2
	One TDD carrier frequency is used for the NR cells.

	Gap type
	
	Per-UE gaps
	

	Measurement gap repetition periodicity
	ms
	40
	

	Measurement gap length
	ms
	6
	

	Measurement gap offset
	ms
	4
	

	SMTC configuration for CD-SSB
	
	SMTC.1 RedCap
	

	SMTC configuration for NCD-SSB
	
	SMTC.2 RedCap
	

	CSI-RS parameters
	
	CSI-RS.3.2 TDD
	

	A3-Offset
	dB
	-11
	

	CP length
	
	Normal
	

	Hysteresis
	dB
	0
	

	Time-To-Trigger
	s
	0
	

	Filter coefficient
	
	0
	L3 filtering is not used

	DRX
	
	OFF
	

	Time offset between Cell 1 and Cell 2
	s
	3
	Synchronous cells

	T1
	s
	5
	

	T2
	s
	5
	



17.6.1.3.4.2	Test procedure
The test consists of two successive time periods, with time duration of T1, and T2 respectively. During time duration T1, the UE shall not have any timing information of Cell 2.
There are two BWPs configured in Cell 1, BWP1 which contains the cell defining SSB, and BWP2 which does not contain any SSB of Cell 1. During the whole test, BWP2 is always scheduled as the active BWP for the UE.
1. Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On and Test Mode On according to TS 38.508-1 [14] clause 4.5.
2. Set the parameters according to T1 in Table 17.6.1.3.5-1. 
3. Set NR Cell 2 physical cell identity = (current NR cell 2 physical cell identity + 13) mod 14 + 21008 for current iteration of the test procedure loop.
4. SS shall transmit an RRCReconfiguration message to configure RedCap-specific dedicated BWP and Event A3 triggered reporting.
5. The UE shall transmit an RRCReconfigurationComplete message. T1 starts upon the SS receives the RRCReconfigurationComplete message.
6. When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 17.6.1.3.5-1. T2 starts.
7. The SS increases the number of successful tests by one if the UE transmits a MeasurementReport message triggered by event A3 satisfying the overall delay requirement specified in clause 17.6.1.3.5, otherwise the SS increases the number of failure tests by one.
8. After the SS receive the MeasurementReport message in step 7) or when T2 expires, the SS shall:
-	transmit RRCRelease message to release the RRC connection which includes the release of the established radio bearers as well as all radio resources
or
-	switch the UE off.
9. Depending on the choice in step 8, the SS shall,
-	transmit in NR Cell 1 a Paging message including matched ng-5G-S-TMSI for the UE if an RRCRelease has been sent in step 8. If the paging fails, switches off and on the UE,
or
-	switch on the UE if the UE is switched off in step 8.
10. Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On and Test Mode On according to TS 38.508-1 [14] clause 4.5.
11. Repeat step 2-10 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
17.6.1.3.4.3	Message contents
Message contents are according to TS 38.508-1 [14] clause 4.6 with the following exceptions:
Table 17.6.1.3.4.3-1: Common Exception messages for NR SA FR1 event-triggered reporting with gap in non-DRX
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1
Table H.3.1-2 with Condition GAP NEEDED
Table H.3.1-4 with A3-offset = -11dB
Table H.3.1-6 with Condition gapUE, Pattern #0 and gapOffset is set to 4
Table H.3.1-7 with Condition INTRA-FREQ
Table H.3.1-8 with Condition CSI-RS RLM



Table 17.6.1.3.4.3-2: MeasObjectNR (Step 4, test procedure)
	Derivation Path: Table H.3.1-3 with condition INTRA-FREQ MO, Synchronous cells

	Information Element
	Value/remark
	Comment
	Condition

	MeasObjectNR::= SEQUENCE {
	
	
	

	  ssbFrequency
	ARFCN-ValueNR of NCD-SSB 
	
	

	  smtc1
	SSB-MTC specified in 38.508-1 [14] Table 7.3.1-3 with condition SMTC.2 RedCap
	
	

	  cellsToAddModList SEQUENCE (SIZE (1..maxNrofCellMeas)) OF CellsToAddMod {
	1 entry
	
	

	    CellsToAddMod[1] SEQUENCE {
	
	entry 1
	

	      physCellId
	PhysCellId of Cell 2
	
	

	      cellIndividualOffset SEQUENCE {
	
	
	

	        rsrpOffsetSSB
	dB16
	
	

	        rsrqOffsetSSB
	Not present
	
	

	        sinrOffsetSSB
	Not present
	
	

	        rsrpOffsetCSI-RS
	Not present
	
	

	        rsrqOffsetCSI-RS
	Not present
	
	

	        sinrOffsetCSI-RS
	Not present
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 17.6.1.3.4.3-3: ServingCellConfig (step 4, test procedure)
	Derivation Path: TS 38.508-1 [14] Table 4.6.3-167 with condition MEAS

	Information Element
	Value/remark
	Comment
	Condition

	ServingCellConfig ::= SEQUENCE {
	
	
	

	  downlinkBWP-ToAddModList SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Downlink { 
	1 entry
	
	

	    BWP-Downlink[1]
	BWP-Downlink
	entry 1
Table 17.6.1.3.4.3-4
	

	  }
	
	
	

	  firstActiveDownlinkBWP-Id
	1
	Activate the RedCap-specific dedicated DL BWP
	

	  uplinkConfig SEQUENCE {
	
	
	

	    initialUplinkBWP
	Not present
	
	

	    uplinkBWP-ToAddModList SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Uplink {
	1 entry
	
	

	      BWP-Uplink[1]
	BWP-Uplink
	entry 1
Table 17.6.1.3.4.3-5
	

	    }
	
	
	

	    firstActiveUplinkBWP-Id
	1
	Activate the RedCap-specific dedicated UL BWP
	

	    pusch-ServingCellConfig
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	  servingCellMO
	Not present
	
	

	}
	
	
	



Table 17.6.1.3.4.3-4: BWP-Downlink (Table 17.6.1.3.4.3-3)
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-9

	Information Element
	Value/remark
	Comment
	Condition

	BWP-Downlink ::= SEQUENCE {
	
	
	

	  bwp-Id
	1
	
	

	  bwp-Common SEQUENCE {
	
	
	

	    genericParameters SEQUENCE {
	
	
	

	      locationAndBandwidth
	The RIV corresponds to DLBWP.1.3 RedCap
	
	

	    }
	
	
	

	  }
	
	
	

	  bwp-Dedicated SEQUENCE {
	
	
	

	    nonCellDefiningSSB-r17 SEQUENCE {
	
	
	

	      absoluteFrequencySSB-r17
	ARFCN-ValueNR of NCD-SSB
	
	

	      ssb-Periodicity-r17
	ms40
	
	

	      ssb-TimeOffset-r17
	Not presentms5
	
	

	    }
	
	
	

	    servingCellMO-r17
	MeasId
	
	

	  }
	
	
	

	}
	
	
	



Table 17.6.1.3.4.3-5: BWP-Uplink (Table 17.6.1.3.4.3-3)
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-13

	Information Element
	Value/remark
	Comment
	Condition

	BWP-Uplink ::= SEQUENCE {
	
	
	

	  bwp-Id
	1
	
	

	  bwp-Common SEQUENCE {
	BWP-UplinkCommon
	
	

	    genericParameters SEQUENCE {
	
	
	

	      locationAndBandwidth
	The RIV corresponds to ULBWP.1.3 RedCap
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



17.6.1.3.5	Test requirement
Table 17.6.1.3.4.1-3 and Table 17.6.1.3.5-1 define the primary level settings including test tolerances. 
Table 17.6.1.3.5-1: NR Cell specific test parameters
	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T1
	T2

	TDD configuration
	
	TDDConf.3.1
	TDDConf.3.1

	BWchannel
	MHz
	100: NRB,c = 66
	100: NRB,c = 66

	Data RBs allocated
	Config 1
	
	24
	24

	
	Config 2
	
	48
	48

	Initial BWP configuration
	
	DLBWP.0.1
ULBWP.0.1
	DLBWP.0.1
ULBWP.0.1

	Dedicated DL BWP configuration
	
	DLBWP.1.3 RedCap Note 1
	DLBWP.1.3 RedCap Note 1

	Dedicated UL BWP configuration
	
	ULBWP.1.3 RedCap Note 2
	ULBWP.1.3 RedCap Note 2

	RLM-RS
	
	CSI-RS
	SSB

	PDSCH RMC configuration
	Config 1
	
	SR.3.2 TDD 
	N/A

	
	Config 2
	
	SR.3.3 TDD
	

	RMSI CORESET RMC configuration
	Config 1
	
	CR.3.1 TDD
	CR.3.1 TDD 

	
	Config 2
	
	CR.3.2 TDD
	CR.3.2 TDD

	Dedicated CORESET RMC configuration
	Config 1
	
	CCR.3.1 TDD
	CCR.3.1 TDD 

	
	Config 2
	
	CCR.3.7 TDD
	CCR.3.7 TDD

	TRS configuration
	
	TRS.2.1 TDD
	N/A

	PDSCH/PDCCH TCI states
	
	TCI.State.2
	N/A

	PDSCH/PDCCH subcarrier spacing
	kHz
	120
	120

	OCNG Patterns
	
	OP.1
	OP.1

	cellIndividualOffset
	dB
	N/A
	16

	CD-SSB
	Config 1
	
	SSB.2 RedCap FR2
	SSB.2 RedCap FR2

	
	Config 2
	
	SSB.4 RedCap FR2
	SSB.4 RedCap FR2

	NCD-SSB
	Config 1
	
	SSB.3 RedCap FR2
	SSB.3 RedCap FR2

	
	Config 2
	
	SSB.5 RedCap FR2
	SSB.5 RedCap FR2

	Propagation Condition
	
	AWGN

	Note 1:	The starting PRB index for dedicated DL BWP1 corresponding to CD-SSB PRB index; the starting PRB index for dedicated DL BWP2 corresponding to NCD-SSB PRB index;
Note 2:	The starting PRB index for dedicated UL BWP1 is the same as the starting PRB index for dedicated DL BWP1; the starting PRB index for dedicated UL BWP2 is the same as the starting PRB index for dedicated DL BWP2.



Table 17.6.1.3.5-2: NR OTA Cell specific test parameters for intra-frequency event triggered reporting for SA with TDD PCell in FR2 with per-UE gaps without DRX
	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T1
	T2

	AoA setup
	
	Setup 3 defined in A.9

	
	
	AoA1
	AoA2

	Beam AssumptionNote 4
	
	Rough
	Rough

	Es
	Config 1
	dBm/
SCS
	-89
	-89
	-Infinity
	-89

	
	Config 2
	
	-86
	-86
	-Infinity
	-86

	[image: ] BB Note 5
	dB
	-0.12
	-0.12
	-Infinity
	-0.12

	SSB_RP
	Config 1
	dBm/
SCS
	-89
	-89
	-Infinity
	-89

	
	Config 2
	
	-86
	-86
	-Infinity
	86

	[image: ]
	Config 1
	dBm/
95.04MHz
	-64.41
	-64.41
	-Infinity
	-64.41

	
	Config 2
	
	-61.41
	-61.41
	-Infinity
	-61.41

	Time multiplexing of the downlink transmissions from each AoA
	
	Defined in Figure 17.6.1.3.5-1

	Note 1:	The resources for uplink transmission are assigned to the UE prior to the start of time period T2.
Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for [image: ] to be fulfilled.
Note 3:	SS-RSRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	Information about types of UE beam is given in TS 38.133 [6] clause B.2.1.3, and does not limit UE implementation or test system implementation
Note 5:	Calculation of Es/IotBB includes the effect of UE internal noise up to the value assumed for the associated Refsens requirement in clause 7.3.2 of TS 38.101-2 [19], and an allowance of 1dB for UE multi-band relaxation factor ΔMBP from TS 38.101-2 [19] Table 6.2.1.3-4.



The overall delay is measured from the beginning of time period T2 to the time that the SS receives the first MeasurementReport message triggered by event A3. It is allowed to be up to 2xTTIDCCH higher than the measurement reporting delay specified in 38.133[6] clause 9.2B.4 due to the TTI insertion uncertainty of the measurement report in DCCH. 
Then the overall delay shall be shall be no larger than: Tidentify_intra_without_index + 2xTTIDCCH, where
-	Tidentify_intra_without_index = 3200 ms for UE supporting power class 1 or 5 and 1920 ms for UE supporting power class 2, 3, 4 or 7, is the time for intra-frequency cell identification specified in 38.133 [6] clause 9.2B.5.1,
-	TTIDCCH = 1 ms.
Which gives a total of 3202 ms for UE supporting power class 1 or 5 and 1922 ms for UE supporting power class 2, 3, 4 or 7.
The UE is not required to read the neighbour cell SSB index in this test.
The UE shall not send event triggered measurement reports, as long as the reporting criteria are not fulfilled.
For the test to pass, the total number of successful tests shall be more than 90% of the cases with a confidence level of 95%.


Figure 17.6.1.3.5-1: Time multiplexed downlink transmissions (Config 1 example)

17.6.1.4	NR SA FR2 event-triggered reporting with gap in DRX
Editor's Note: 
This test case is complete for the following configurations:
-	UE PC3
-	Test frequencies f ≤ 40.8 GHz;
This test case is incomplete for UE power classes other than PC3;
· This test case is incomplete for test frequencies f > 40.8 GHz.
17.6.1.4.1	Test purpose
To verify that the UE makes correct reporting of an event. This test will partly verify the TDD intra-frequency cell search requirements in TS 38.133 [6] clause 9.2B.6.1 and 9.2B.6.2
17.6.1.4.2	Test applicability
[bookmark: _Hlk124275248]This test applies to all types of NR RedCap UEs from Release 17 onwards supporting CSI-RS based RLM, BWP operation without bandwidth restriction and long DRX cycle.
17.6.1.4.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 17.6.1.0.1 and 17.6.1.0.3.
The normative reference for this requirement is TS 38.133 [6] clause A.17.6.1.4.
17.6.1.4.4	Test description
17.6.1.4.4.1	Initial conditions
Same as the initial conditions given in clause 7.6.1.4.4.1 with following exceptions:
-	Table 7.6.1.4.4.1-1 is replaced by Table 17.6.1.4.4.1-1.
-	Table 7.6.1.4.4.1-2 is replaced by Table 17.6.1.4.4.1-2.
-	Table 7.6.1.4.4.1-3 is replaced by Table 17.6.1.4.4.1-3.
Table 17.6.1.4.4.1-1: Supported test configurations
	Test Case ID
	Description

	17.6.1.4-1
	120 kHz SSB SCS, 100MHz bandwidth, TDD duplex mode

	17.6.1.4-2
	240 kHz SSB SCS, 100MHz bandwidth, TDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations.



Table 17.6.1.4.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, table E.15-1 and TS 38.508-1 [14] clause 4.3.1 and 4.4.2.

	Channel bandwidth
	As specified by the test configuration selected from Table 17.6.1.4.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.3.1.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.4.1.1
	

	Exceptions to connection diagram
	N/A
	



Table 17.6.1.4.4.1-3: General test parameters
	Parameter
	Unit
	Value
	Comment

	
	
	Test 1
	Test 2
	

	Active cell
	
	PCell (Cell 1)
	

	Neighbour cell
	
	Cell 2
	Cell to be identified.

	RF Channel Number
	
	1: Cell 1 and Cell 2
	One TDD carrier frequency is used for the NR cells.

	Gap type
	
	Per-UE gaps
	

	Measurement gap repetition periodicity
	ms
	40
	

	Measurement gap length
	ms
	6
	

	Measurement gap offset
	ms
	39
	

	SMTC configuration
	
	SMTC.1
	

	CSI-RS parameters
	
	CSI-RS.3.2 TDD
	

	A3-Offset
	dB
	-7
	

	CP length
	
	Normal
	

	Hysteresis
	dB
	0
	

	Time To Trigger
	s
	0
	

	Filter coefficient
	
	0
	L3 filtering is not used

	DRX
	
	DRX.1
	DRX.7
	

	Time offset between Cell 1 and Cell 2
	
	3 s
	Synchronous cells

	T1
	s
	5
	

	T2
	s
	10
	52
	



17.6.1.4.4.2	Test procedure
Same as the test procedure given in clause 7.6.1.4.4.2 with following exceptions:
· Step 6 in clause 7.6.1.4.4.2 is replaced by:
6. UE shall transmit a MeasurementReport message triggered by Event A3. If the overall delays measured from the beginning of time period T2 is less than X ms for Test 1 or less than Y ms for Test 2 then the number of successful tests is increased by one. If the UE fails to report the event within the overall delays measured requirement then the number of failure tests is increased by one. Where X and Y is 
-	X = 7202, Y = 51202 for UE supporting power class 1 or 5,
-	X = 4322, Y = 30722 for UE supporting power class 2, 3, 4 or 7,
17.6.1.4.4.3	Message contents
Same as the message contents given in clause 7.6.1.4.4.3.
17.6.1.4.5	Test requirement
Same as the test requirements given in clause 7.6.1.4.5 with following exceptions:
-	Table 7.6.1.4.5-1 is replaced by Table 17.6.1.4.5-1.
-	Table 7.6.1.4.5-2 is replaced by Table 17.6.1.4.5-2.
-	In Test 1 the overall delay measured shall be less than a total of X ms, where
-	X = 7202 for UE supporting power class 1 or 5,
-	X = 4322 for UE supporting power class 2, 3, 4 or 7.
-	In Test 2 the overall delay measured shall be less than a total of X ms, where
-	X = 51202 for UE supporting power class 1 or 5,
-	X = 30722 for UE supporting power class 2, 3, 4 or 7.
Table 17.6.1.4.5-1: NR Cell specific test parameters
	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T1
	T2

	TDD configuration 
	
	TDDConf.3.1
	TDDConf.3.1

	BWchannel
	MHz
	100: NRB,c = 66
	100: NRB,c = 66

	Data RBs allocated
	
	66
	66

	Initial BWP configuration
	
	DLBWP.0.1
ULBWP.0.1
	DLBWP.0.1
ULBWP.0.1

	Active DL BWP configuration
	
	DLBWP.1.2
	DLBWP.1.1

	Active UL BWP configuration
	
	ULBWP.1.2
	ULBWP.1.1

	RLM-RS
	
	CSI-RS
	SSB

	PDSCH RMC configuration
	Config 1
	
	SR.3.2 TDD 
	N/A

	
	Config 2
	
	SR.3.3 TDD
	

	RMSI CORESET RMC configuration
	Config 1
	
	CR.3.1 TDD
	N/A

	
	Config 2
	
	CR.3.2 TDD
	

	Dedicated CORESET RMC configuration
	Config 1
	
	CCR.3.1 TDD
	N/A

	
	Config 2
	
	CCR.3.7 TDD
	

	TRS configuration
	
	TRS.2.1 TDD
	N/A

	PDSCH/PDCCH TCI state
	
	TCI.State.2
	N/A

	PDSCH/PDCCH subcarrier spacing
	kHz
	120
	120

	OCNG Patterns
	
	OP.1
	OP.1

	SSB
	Config 1
	
	SSB.3 FR2
	SSB.3 FR2

	
	Config 2
	
	SSB.4 FR2
	SSB.4 FR2

	Propagation Condition
	
	AWGN



Table 17.6.1.4.5-2: NR OTA Cell specific test parameters
	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T1
	T2

	AoA setup
	
	Setup 1 defined in A.9.1

	Beam AssumptionNote 4
	
	Rough

	[image: ] BB Note 5
	dB
	3.51
	-1.60
	-Infinity
	-1.60

	[image: ] Note 2
	dBm/
15 KHz
	-101.5

	[image: ] Note 2
	Config 1
	dBm/SCS
	-92.5

	
	Config 2
	
	-89.5

	SSB_RPSS-RSRP
	Config 1
	dBm/SCS
	-88.50
	-88.50
	-Infinity
	-88.50

	
	Config 2
	
	-85.50
	-88.50
	-Infinity
	-88.50

	[image: ]
	dB
	4
	4
	-Infinity
	4

	[image: ]
	dBm/
95.04MHz
	-58.03
	-55.68
	-58.03
	-55.68

	Note 1:	The resources for uplink transmission are assigned to the UE prior to the start of time period T2.
Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for [image: ] to be fulfilled.
Note 3:	SS-RSRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	Information about types of UE beam is given in TS 38.133 [6] clause B.2.1.3, and does not limit UE implementation or test system implementation
Note 5:	Calculation of Es/IotBB includes the effect of UE internal noise up to the value assumed for the associated Refsens requirement in clause 7.3.2 of TS 38.101-2 [19], and an allowance of 1dB for UE multi-band relaxation factor ΔMBP from TS 38.101-2 [19] Table 6.2.1.3-4.



17.6.2	Inter-frequency measurements for RedCap
17.6.2.0	Minimum conformance requirements
The requirements in clause 17.6.2.0 apply, provided:
-	The cell being identified or measured is detectable.
An inter-frequency cell shall be considered detectable when for each relevant SSB:
-	For 2 Rx RedCap UE:
-	SS-RSRP related side conditions given in 38.133 [6] clauses 10.1.4 and 10.1.5 for FR1 and FR2, respectively, for a corresponding Band,
-	SS-RSRQ related side conditions given in 38.133 [6] clauses 10.1.9 and 10.1.10 for FR1 and FR2, respectively, for a corresponding Band,
-	SS-SINR related side conditions given in clauses 38.133 [6] 10.1.14 and 10.1.15 for FR1 and FR2, respectively, for a corresponding Band,
-	SSB_RP and SSB Ês/Iot according to 38.133 [6] Annex B.2.3 for a corresponding Band.
When measurement gaps are provided, or the UE supports capability of conducting such measurements without gaps, the UE shall be able to identify a new detectable inter frequency cell within Tidentify_inter_without_index_RedCap if UE is not indicated to report SSB based RRM measurement result with the associated SSB index (reportQuantityRsIndexes or maxNrofRSIndexesToReport is not configured). Otherwise UE shall be able to identify a new detectable inter frequency cell within Tidentify_inter_with_index_RedCap. The UE shall be able to identify a new detectable inter frequency SS block of an already detected cell within Tidentify_inter_without_index_RedCap.
Tidentify_inter_without_index_RedCap = (TPSS/SSS_sync_inter_RedCap + T SSB_measurement_period_inter_RedCap) ms
Tidentify_inter_with_index_RedCap = (TPSS/SSS_sync_inter_RedCap + T SSB_measurement_period_inter_RedCap + TSSB_time_index_inter_RedCap) ms
Where:
TPSS/SSS_sync_inter_RedCap: it is the time period used in PSS/SSS detection given in table 17.6.2.0-1.
TSSB_time_index_inter_RedCap: it is the time period used to acquire the index of the SSB being measured given in table 17.6.2.0-2.
TSSB_measurement_period_inter_RedCap: equal to a measurement period of SSB based measurement given in table , table 17.6.2.0-3, table .
For 2 Rx RedCap UE:
Mpss/sss_sync_inter_RedCap: For a UE supporting FR2 power class 1 or 5, Mpss/sss_sync_inter_RedCap = 64 samples. For a UE supporting FR2 power class 2, 3, 4 or 7, Mpss/sss_sync_inter_RedCap = 40 samples.
MSSB_index_inter_RedCap: For a UE supporting FR2 power class 1 or 5, MSSB_index_inter_RedCap = 40 samples. For a UE supporting FR2 power class 2, 3,4 or 7, MSSB_index_inter_RedCap = 24 samples.
Mmeas_period_inter_RedCap: For a UE supporting FR2 power class 1 or 5, Mmeas_period_inter_RedCap =64 samples. For a UE supporting FR2 power class 2, 3, 4 or 7, Mmeas_period_inter_RedCap =40 samples.
CSSFinter_RedCap: it is a carrier specific scaling factor and is determined according to CSSFwithin_gap_RedCap,i in clause 9.1A.5.2 for measurement conducted within measurement gaps.
Table 17.6.2.0-1: Time period for PSS/SSS detection, (Frequency range FR2) for 2Rx RedCap UE
	Condition NOTE1
	TPSS/SSS_sync_inter_RedCap

	No DRX
	Max(600ms, Mpss/sss_sync_inter_RedCap  Max(MGRP, SMTC period))  CSSFinter_RedCap

	DRX cycle ≤ 320ms
	Max(600ms, (1.5  Mpss/sss_sync_inter_RedCap)  Max(MGRP, SMTC period, DRX cycle))  CSSFinter_RedCap

	DRX cycle > 320ms
	Mpss/sss_sync_inter_RedCap  DRX cycle  CSSFinter_RedCap

	NOTE 1:	DRX or non DRX requirements apply according to the conditions described in clause 3.6.1



Table 17.6.2.0-2: Time period for time index detection (Frequency range FR2) for 2Rx RedCap UE
	Condition NOTE1
	TSSB_time_index_inter_RedCap

	No DRX
	Max(200ms, MSSB_index_inter_RedCap  Max(MGRP, SMTC period))  CSSFinter_RedCap

	DRX cycle ≤ 320ms
	Max(200ms, (1.5  MSSB_index_inter_RedCap)  Max(MGRP, SMTC period, DRX cycle))  CSSFinter_RedCap

	DRX cycle > 320ms
	MSSB_index_inter_RedCap  DRX cycle  CSSFinter_RedCap

	NOTE 1:	DRX or non DRX requirements apply according to the conditions described in clause 3.6.1



When measurement gaps are provided for inter frequency measurements, the RedCap UE physical layer shall be capable of reporting SS-RSRP, SS-RSRQ and SS-SINR measurements to higher layers with measurement accuracy as specified in TS 38.133 [6] clauses 10.1A.4, 10.1A.5, 10.1A.8, 10.1A.9, 10.1A.12 and 10.1A.13, respectively, as shown in table 17.6.2.0-3.
Table 17.6.2.0-3: Measurement period for inter-frequency measurements with gaps (Frequency FR2) for 2Rx RedCap UE
	Condition NOTE1
	T SSB_measurement_period_inter_RedCap

	No DRX
	Max(400ms, Mmeas_period_inter_RedCap  Max(MGRP, SMTC period))  CSSFinter_RedCap

	DRX cycle ≤ 320ms
	Max(400ms, (1.5  Mmeas_period_inter_RedCap)  Max(MGRP, SMTC period, DRX cycle))  CSSFinter_RedCap

	DRX cycle > 320ms
	Mmeas_period_inter_RedCap  DRX cycle  CSSFinter_RedCap

	NOTE 1:	DRX or non DRX requirements apply according to the conditions described in clause 3.6.1



For 2 Rx RedCap UE: Reported SS-RSRP, SS-RSRQ, and SS-SINR measurements contained in event triggered measurement reports shall meet the requirements in TS 38.133 [6] clauses 10.1.4.1, 10.1.5.1, 10.1.9.1, 10.1.10.1, 10.1.14.1 and 10.1.15.1, respectively.
The UE shall not send any event triggered measurement reports, as long as no reporting criteria are fulfilled.
The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is: 2 × TTIDCCH. This measurement reporting delay excludes a delay which caused by no UL resources for UE to send the measurement report.
The event triggered measurement reporting delay, measured without L3 filtering shall be within Tidentify_inter_without_index_ RedCap if UE is not indicated to report SSB based RRM measurement result with the associated SSB index. Otherwise UE shall be able to identify a new detectable inter frequency cell within Tidentify_inter_with_index_ RedCap. Both Tidentify_inter_without_index_ RedCap and Tidentify_inter_with_index_ RedCap are defined in TS 38.133 [6] clause 9.3B.4. When L3 filtering is used an additional delay can be expected. 
A cell is detectable only if at least one SSBs measured from the Cell being configured remains detectable during the time period Tidentify_inter_without_index_ RedCap or Tidentify_inter_with_index_ RedCap as defined in TS 38.133 [6] clause 9.3B.4 or 9.3B.7.1. If a cell which has been detectable at least for the time period Tidentify inter without index_ RedCap or Tidentify inter with index_ RedCap defined in TS 38.133 [6]  clause 9.3B.4 or 9.3B.7.1 becomes undetectable for a period ≤ 5 seconds and then the cell becomes detectable again with the same spatial reception parameter and triggers an event, the event triggered measurement reporting delay shall be less than TSSB_measurement_period_intra_ RedCap provided the timing to that cell has not changed more than  3200/ Tc while the measurement gap has not been available and L3 filtering has not been used, where µ is the SCS configuration as defined in clause 4.2 of TS 38.211 [3]. When L3 filtering is used, an additional delay can be expected. 
The normative reference for this requirement is TS 38.133 [6] clause 9.3B.2, 9.3B.4, 9.3B.5 and 9.3B.6.3.
17.6.2.1	NR SA FR2-FR2 Event triggered reporting tests For FR2 without SSB time index detection when DRX is not used
Editor's Note: This test case has been completed for the following configurations:
Test frequency f ≤ 40.8 GHz
UE PC3
This test case is incomplete for UE power classes other than PC3 (e.g. PC7)
This test case is incomplete for test frequencies > 40.8 GHz
17.6.2.1.1	Test purpose
To verify that the UE makes correct reporting of an event. This test will partly verify the SA inter-frequency NR cell search requirements for RedCap in 38.133 [6] clause 9.3B.4.
 17.6.2.1.2	Test applicability
This test applies to all types of NR RedCap UE from release 17 onwards.
17.6.2.1.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 17.6.2.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.17.6.2.1.
17.6.2.1.4	Test description
17.6.2.1.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 17.6.1.2.4.1-1.
Table 17.6.2.1.4.1-1: Supported test configurations
	Test Config
	Description

	17.6.2.1-1
	120 kHz SSB SCS, 100MHz bandwidth, TDD duplex mode



Configure the test requirement and the DUT according to the parameters in Table 17.6.1.2.4.1-2.
Table 17.6.2.1.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.15-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 17.6.1.2.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2

	Connection Diagram
	TE Part
	A.3.3.1.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.4.1.1
	

	Exceptions to connection diagram
	N/A
	



1. The test parameters for PCell and neighbour cell are given in Table 17.6.2.1.4.1-3 below.
2. Message contents are defined in clause 17.6.2.1.4.3.
3. There are two cells on 2 different carriers specified in the test. NR Cell 1 is the cell used for connection setup with the power level set according to Annex C.1.1 and C.1.2 for this test.
Table 17.6.2.1.4.1-3: General test parameters
	Parameter
	Unit
	Test configuration
	Value
	Comment

	NR RF Channel Number
	
	Config 1
	1, 2
	Two FR2 NR carrier frequencies is used.

	Active cell
	
	Config 1
	NR cell 1 (Pcell)
	NR Cell 1 is on NR RF channel number 1.

	Neighbour cell
	
	Config 1
	NR cell 2
	NR cell 2 is on NR RF channel number 2.

	Gap Pattern Id
	
	Config 1
	13
	As specified in clause TS 38.133 [6] 9.1.2-1.

	Measurement gap offset
	
	Config 1
	39
	

	SMTC-CD-SSB parameters
	
	Config 1
	SSB.2 RedCap FR2
	

	NCD-SSB parameters
	
	Config 1
	SSB.3 RedCap FR2
	

	offsetMO
	dB
	Config 1
	16
	Applied to NR Cell 2 measurement object

	A3-Offset
	dB
	Config 1
	-11
	

	Hysteresis
	dB
	Config 1
	0
	

	CP length
	
	Config 1
	Normal
	

	TimeToTrigger
	s
	Config 1
	0
	

	Filter coefficient
	
	Config 1
	0
	L3 filtering is not used

	DRX
	
	Config 1
	OFF
	DRX is not used

	Time offset between serving and neighbour cells
	
	Config 1
	3s
	Synchronous cells.

	T1
	s
	Config 1
	5
	

	T2
	s
	Config 1
	5.2 for PC1; 3.5 for other PC
	



17.6.2.1.4.2	Test procedure 
Same as the test procedure given in clause 7.6.2.1.4.2.
17.6.2.1.4.3	Message contents
Same as the message contents given in clause 7.6.2.1.4.3. 
17.6.2.1.5	Test requirement
Same as the test requirements given in clause 7.6.2.1.5 with following exceptions:
-	Table 7.6.2.1.5-1 is replaced by Table 17.6.2.1.5-1.
Table 17.6.2.1.5-1: Cell specific test parameters for SA inter-frequency event triggered reporting for FR2 without SSB time index detection
	Parameter
	Unit
	Test configuration
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T1
	T2

	AoA setup
	
	Config 1
	Setup 3 as specified in clause A.3.15

	
	
	
	AoA1
	AoA2

	Beam AssumptionNote 7
	
	1,2
	Rough
	Rough

	NR RF Channel Number
	
	Config 1
	1
	2

	Duplex mode
	
	Config 1
	TDD
	TDD

	TDD configuration
	
	Config 1
	TDDConf.3.1
	TDDConf.3.1

	BWchannel
	MHz
	Config 1
	100: NRB,c = 66
	100: NRB,c = 66

	Data RBs allocated
	
	Config 1
	66
	66

	BWP BW
	MHz
	Config 1
	100: NRB,c = 66
	100: NRB,c = 66

	BWP configuration
	Initial DL BWP
	
	Config 1
	DLBWP.0.1
	N/A

	
	Initial UL BWP
	
	
	ULBWP.0.1
	N/A

	
	Dedicated DL BWP
	
	
	DLBWP.1.1
	N/A

	
	Dedicated UL BWP
	
	
	ULBWP.1.1
	N/A

	
	Dedicated DL BWP configuration
	
	
	DLBWP.1.3 RedCap Note 9
	N/A

	
	Dedicated UL BWP configuration
	
	
	ULBWP.1.3 RedCap Note 10
	N/A

	OCNG Patterns defined in A.3.2.1.1 (OP.1) 
	
	Config 1
	OP.1
	OP.1

	PDSCH Reference measurement channel
	
	Config 1
	SR.3.1 TDD
	-

	CORESET Reference Channel
	
	Config 1
	CR.3.1 TDD
	-

	SMTC configuration defined in A.3.11.1 and A.3.11.2 for CD-SSB
	
	Config 1
	SMTC.1
	SMTC.1

	SMTC configuration for NCD-SSB
	
	Config 1
	SMTC.2 RedCap
	SMTC.2 RedCap

	PDSCH/PDCCH subcarrier spacing
	kHz
	Config 1
	120
	120

	TRS configuration
	
	Config 1
	TRS.2.1 TDD
	N/A

	PDSCH/PDCCH TCI state
	
	Config 1
	TCI.State.2
	N/A

	EPRE ratio of PSS to SSS
	
	
	
	

	EPRE ratio of PBCH DMRS to SSS
	
	
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	Config 1
	0
	0

	EPRE ratio of PDSCH DMRS to SSS 
	
	
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	
	
	

	EPRE ratio of OCNG DMRS to SSS(Note 1)
	
	
	
	

	EPRE ratio of OCNG to OCNG DMRS (Note 1)
	
	
	
	

	Ês
	dBm/SCS
	Config 1
	-87
	-87
	-Infinity
	-87

	SSBRP Note 3
	dBm/SCS Note5
	Config 1
	-87
	-87
	-Infinity
	-87

	
 BB Note 8
	dB
	Config 1
	1.89
	1.89
	-Infinity
	1.89

	IoNote3
	dBm/95.04 MHz Note5
	Config 1
	-58.01
	-58.01
	-Infinity
	-58.01

	Propagation Condition 
	
	Config 1
	AWGN
	AWGN

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	VoidNote 3:	SSBRP, Es/Iot and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	Void
Note 5:	Equivalent power received by an antenna with 0 dBi gain at the centre of the quiet zone
Note 6:	As observed with 0 dBi gain antenna at the centre of the quiet zone
Note 7:	Information about types of UE beam is given in B.2.1.3, and does not limit UE implementation or test system implementation
Note 8:	Calculation of Es/IotBB includes the effect of UE internal noise up to the value assumed for the associated Refsens requirement in clause 7.3.2 of TS 38.101-2 [19], and an allowance of 1dB for UE multi-band relaxation factor ΔMBS from TS 38.101-2 [19] Table 6.2.1.3-4.
Note 9:	The starting PRB index for dedicated DL BWP1 corresponding to CD-SSB PRB index; the starting PRB index for dediacted DL BWP2 corresponding to NCD-SSB PRB index;
Note 10:	The starting PRB index for dedicated UL BWP1 is the same as the starting PRB index for dedicated DL BWP1; the starting PRB index for dedicated UL BWP2 is the same as the starting PRB index for dedicated DL BWP2.



17.6.2.2	NR SA FR2-FR2 Event triggered reporting tests For FR2 without SSB time index detection when DRX is not used
Editor's Note: This test case has been completed for the following configurations:
Test frequency f ≤ 40.8 GHz
UE PC3
This test case is incomplete for UE power classes other than PC3 (e.g. PC7)
This test case is incomplete for test frequencies > 40.8 GHz
17.6.2.2.1	Test purpose
To verify that the UE makes correct reporting of an event. This test will partly verify the SA inter-frequency NR cell search requirements for RedCap in 38.133 [6] clause 9.3B.4.
 17.6.2.2.2	Test applicability
This test applies to all types of NR RedCap UE supporting long DRX cycle from release 17 onwards.
17.6.2.2.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 17.6.2.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.17.6.2.2.
17.6.2.2.4	Test description
17.6.2.2.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 17.6.2.2.4.1-1.
Table 17.6.2.2.4.1-1: Supported test configurations
	Test Config
	Description

	17.6.2.2-1
	120 kHz SSB SCS, 100MHz bandwidth, TDD duplex mode



Configure the test requirement and the DUT according to the parameters in Table 17.6.2.2.4.1-2.
Table 17.6.2.2.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.15-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 17.6.2.2.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2

	Connection Diagram
	TE Part
	A.3.3.1.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.4.1.1
	

	Exceptions to connection diagram
	N/A
	



1. The test parameters for PCell and neighbour cell are given in Table 17.6.2.2.4.1-3 below.
2. Message contents are defined in clause 17.6.2.2.4.3.
3. There are two cells on 2 different carriers specified in the test. NR Cell 1 is the cell used for connection setup with the power level set according to Annex C.1.1 and C.1.2 for this test.
Table 17.6.2.2.4.1-3: General test parameters
	Parameter
	Unit
	Test configuration
	Value
	Comment

	
	
	
	Test 1
	Test 2
	

	NR RF Channel Number
	
	Config 1
	1, 2
	Two FR2 NR carrier frequencies is used.

	Active cell
	
	Config 1
	NR cell 1 (Pcell)
	NR Cell 1 is on NR RF channel number 1.

	Neighbour cell
	
	Config 1
	NR cell 2
	NR cell 2 is on NR RF channel number 2.

	Gap Pattern Id
	
	Config 1
	13
	As specified in TS 38.133 [6] clause 9.1.2-1.

	Measurement gap offset
	
	Config 1
	39
	

	SMTC-SSB parameters
	
	Config 1
	SSB.3 FR2
	

	A3-Offset
	dB
	Config 1
	-12
	Value modified by TT

	Hysteresis
	dB
	Config 1
	0
	

	CP length
	
	Config 1
	Normal
	

	TimeToTrigger
	s
	Config 1
	0
	

	Filter coefficient
	
	Config 1
	0
	L3 filtering is not used

	DRX
	
	Config 1
	DRX.1
	DRX.7
	As specified in TS 38.133 [6] clause A.3.3

	Time offset between serving and neighbour cells
	
	Config 1
	3s
	Synchronous cells.

	T1
	s
	Config 1
	5
	

	T2
	s
	Config 1
	8 for PC1;
5 for other PC
	82 for PC1; 52 for other PC
	



17.6.2.2.4.2	Test procedure 
Same as the test procedure given in clause 7.6.2.2.4.2.
17.6.2.2.4.3	Message contents
Same as the message contents given in clause 7.6.2.2.4.3. 
17.6.2.2.5	Test requirement
Same as the test requirements given in clause 7.6.2.1.5 with following exceptions:
-	Table 7.6.2.1.5-1 is replaced by Table 17.6.2.2.5-1.
Table 17.6.2.2.5-1: Cell specific test parameters for SA inter-frequency event triggered reporting for FR2 without SSB time index detection
	Parameter
	Unit
	Test configuration
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T1
	T2

	AoA setup
	
	Config 1
	Setup 1 as specified in clause A.3.15

	Beam AssumptionNote 7
	
	Config 1
	Rough
	Rough

	NR RF Channel Number
	
	Config 1
	1
	2

	TDD configuration
	
	Config 1
	TDDConf.3.1
	TDDConf.3.1

	Duplex mode
	
	Config 1
	TDD
	TDD

	BWchannel
	MHz
	Config 1
	100: NRB,c = 66
	100: NRB,c = 66

	Data RBs allocated
	
	Config 1
	66
	66

	BWP BW
	MHz
	Config 1
	100: NRB,c = 66
	100: NRB,c = 66

	BWP configuration
	Initial DL BWP
	
	Config 1
	DLBWP.0.1
	N/A

	
	Initial UL BWP
	
	
	ULBWP.0.1
	N/A

	
	Dedicated DL BWP
	
	
	DLBWP.1.1
	N/A

	
	Dedicated UL BWP
	
	
	ULBWP.1.1
	N/A

	OCNG Patterns defined in A.3.2.1.1 (OP.1) 
	
	Config 1
	OP.1
	OP.1

	PDSCH Reference measurement channel
	
	Config 1
	SR.3.1 TDD

	-

	CORESET Reference Channel
	
	Config 1
	CR.3.1 TDD

	-

	SMTC configuration defined in A.3.11.1 and A.3.11.2
	
	Config 1
	SMTC.1
	SMTC.1

	PDSCH/PDCCH subcarrier spacing
	kHz
	Config 1
	120
	120

	TRS configuration
	
	Config 1
	TRS.2.1 TDD
	N/A

	PDSCH/PDCCH TCI state
	
	Config 1
	TCI.State.2
	N/A

	EPRE ratio of PSS to SSS
	
	
	
	

	EPRE ratio of PBCH DMRS to SSS
	
	
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	Config 1
	0
	0

	EPRE ratio of PDSCH DMRS to SSS 
	
	
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	
	
	

	EPRE ratio of OCNG DMRS to SSS(Note 1)
	
	
	
	

	EPRE ratio of OCNG to OCNG DMRS (Note 1)
	
	
	
	

	
Note2
	dBm/15kHz Note5
	
	-104.7
	-104.7

	
Note2
	dBm/SCS Note4
	Config 1
	-95.7
	-95.7

	SS-RSRP Note 3
	dBm/SCS Note5
	Config 1
	-89.7
	-89.7
	-Infinity
	-86.7

	

	dB
	Config 1
	6
	6
	-Infinity
	9

	

	dB
	Config 1
	6
	6
	-Infinity
	9

	IoNote3
	dBm/95.04 MHz Note5
	Config 1
	-59.7
	-59.7
	-66.7
	-57.2

	Propagation Condition
	
	Config 1
	AWGN
	AWGN

	Antenna Configuration
	
	Config 1
	1x2
	1x2

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	SSB_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	Void
Note 5:	Equivalent power received by an antenna with 0 dBi gain at the centre of the quiet zone
Note 6:	As observed with 0 dBi gain antenna at the centre of the quiet zone
Note 7:	Information about types of UE beam is given in B.2.1.3, and does not limit UE implementation or test system implementation



17.6.2.3	NR SA FR2-FR2 Event triggered reporting tests For FR2 with SSB time index detection when DRX is not used
Editor's Note: This test case has been completed for the following configurations:
Test frequency f ≤ 40.8 GHz
UE PC3
This test case is incomplete for UE power classes other than PC3 (e.g. PC7)
This test case is incomplete for test frequencies > 40.8 GHz
17.6.2.3.1	Test purpose
To verify that the UE makes correct reporting of an event. This test will partly verify the SA inter-frequency NR cell search requirements for RedCap in 38.133 [6] clause 9.3B.4.
 17.6.2.3.2	Test applicability
This test applies to all types of NR RedCap UE from release 17 onwards.
17.6.2.3.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 17.6.2.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.17.6.2.3.
17.6.2.3.4	Test description
17.6.2.3.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 17.6.1.2.4.1-1.
Table 17.6.2.3.4.1-1: Supported test configurations
	Test Config
	Description

	17.6.2.3-1
	120 kHz SSB SCS, 100MHz bandwidth, TDD duplex mode



Configure the test requirement and the DUT according to the parameters in Table 17.6.1.2.4.1-2.
Table 17.6.2.3.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.15-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 17.6.1.2.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2

	Connection Diagram
	TE Part
	A.3.3.1.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.4.1.1
	

	Exceptions to connection diagram
	N/A
	



1. The test parameters for PCell and neighbour cell are given in Table 17.6.2.3.4.1-3 below.
2. Message contents are defined in clause 17.6.2.3.4.3.
3. There are two cells on 2 different carriers specified in the test. NR Cell 1 is the cell used for connection setup with the power level set according to Annex C.1.1 and C.1.2 for this test.
Table 17.6.2.3.4.1-3: General test parameters
	Parameter
	Unit
	Test configuration
	Value
	Comment

	NR RF Channel Number
	
	Config 1
	1, 2
	Two FR2 NR carrier frequencies is used.

	Active cell
	
	Config 1
	NR cell 1 (Pcell)
	NR Cell 1 is on NR RF channel number 1.

	Neighbour cell
	
	Config 1
	NR cell 2
	NR cell 2 is on NR RF channel number 2.

	Gap Pattern Id
	
	Config 1
	13
	As specified in clause 9.1.2-1.

	Measurement gap offset
	
	Config 1
	39
	

	SMTC-SSB parameters
	
	Config 1
	SSB.3 FR2
	As specified in clause A.3.10.2

	offsetMO
	dB
	Config 1
	16
	Applied to NR Cell 2 measurement object

	A3-Offset
	dB
	Config 1
	-11
	

	Hysteresis
	dB
	Config 1
	0
	

	CP length
	
	Config 1
	Normal
	

	TimeToTrigger
	s
	Config 1
	0
	

	Filter coefficient
	
	Config 1
	0
	L3 filtering is not used

	DRX
	
	Config 1
	OFF
	DRX is not used

	Time offset between serving and neighbour cells
	
	Config 1
	3s
	Synchronous cells.

	T1
	s
	Config 1
	5
	

	T2
	s
	Config 1
	7 for PC1; 4.5 for other PC
	



17.6.2.3.4.2	Test procedure
Same as the test procedure given in clause 7.6.2.3.4.2.
17.6.2.3.4.3	Message contents
Same as the message contents given in clause 7.6.2.3.4.3. 
17.6.2.3.5	Test requirement
Same as the test requirements given in clause 7.6.2.3.5 with following exceptions:
-	Table 7.6.2.3.5-1 is replaced by Table 17.6.2.3.5-1.
Table 17.6.2.3.5-1: Cell specific test parameters for SA inter-frequency event triggered reporting for FR2 with SSB time index detection
	Parameter
	Unit
	Test configuration
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T1
	T2

	AoA setup
	
	Config 1
	Setup 3 as specified in clause A.3.15

	
	
	
	AoA1
	AoA2

	Beam AssumptionNote 7
	
	Config 1
	Rough
	Rough

	NR RF Channel Number
	
	Config 1
	1
	2

	Duplex mode
	
	Config 1
	TDD
	TDD

	TDD configuration
	
	Config 1
	TDDConf.3.1
	TDDConf.3.1

	BWchannel
	MHz
	Config 1
	100: NRB,c = 66
	100: NRB,c = 66

	Data RBs allocated
	
	Config 1
	66
	66

	BWP BW
	MHz
	Config 1
	100: NRB,c = 66
	100: NRB,c = 66

	BWP configuration
	Initial DL BWP
	
	Config 1
	DLBWP.0.1
	N/A

	
	Initial UL BWP
	
	
	ULBWP.0.1
	N/A

	
	Dedicated DL BWP
	
	
	DLBWP.1.1
	N/A

	
	Dedicated UL BWP
	
	
	ULBWP.1.1
	N/A

	OCNG Patterns defined in A.3.2.1.1
	
	Config 1
	OP.1
	OP.1

	PDSCH Reference measurement channel
	
	Config 1
	SR.3.1 TDD
	-

	CORESET Reference Channel
	
	Config 1
	CR.3.1 TDD
	-

	SMTC configuration defined in A.3.11.1 and A.3.11.2
	
	Config 1
	SMTC.1
	SMTC.1

	PDSCH/PDCCH subcarrier spacing
	kHz
	Config 1
	120
	120

	TRS configuration
	
	Config 1
	TRS.2.1 TDD
	N/A

	PDSCH/PDCCH TCI state
	
	Config 1
	TCI.State.2
	N/A

	EPRE ratio of PSS to SSS
	
	
	
	

	EPRE ratio of PBCH DMRS to SSS
	
	
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	Config 1
	0
	0

	EPRE ratio of PDSCH DMRS to SSS 
	
	
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	
	
	

	EPRE ratio of OCNG DMRS to SSS(Note 1)
	
	
	
	

	EPRE ratio of OCNG to OCNG DMRS (Note 1)
	
	
	
	

	Ês
	dBm/SCS
	Config 1
	-87
	-87
	-Infinity
	-87

	SSBRP Note 3
	dBm/SCS Note5
	Config 1
	-87
	-87
	-Infinity
	-87

	
 BB Note 8
	dB
	Config 1
	1.89
	1.89
	-Infinity
	1.89

	Io Note3
	dBm/95.04 MHz Note5
	Config 1
	-58.01
	-58.01
	-Infinity
	-58.01

	Propagation Condition 
	
	Config 1
	AWGN
	AWGN

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	Void
Note 3:	SBRP, Es/Iot and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	Void
Note 5:	Equivalent power received by an antenna with 0 dBi gain at the centre of the quiet zone
Note 6:	As observed with 0 dBi gain antenna at the centre of the quiet zone
Note 7:	Information about types of UE beam is given in B.2.1.3, and does not limit UE implementation or test system implementation
Note 8:	Calculation of Es/IotBB includes the effect of UE internal noise up to the value assumed for the associated Refsens requirement in clause 7.3.2 of TS 38.101-2 [19], and an allowance of 1dB for UE multi-band relaxation factor ΔMBS from TS 38.101-2 [19] Table 6.2.1.3-4.



17.6.2.4	NR SA FR2-FR2 Event triggered reporting tests For FR2 with SSB time index detection when DRX is not used
Editor's Note: This test case has been completed for the following configurations:
Test frequency f ≤ 40.8 GHz
UE PC3
This test case is incomplete for UE power classes other than PC3 (e.g. PC7)
This test case is incomplete for test frequencies > 40.8 GHz
17.6.2.4.1	Test purpose
To verify that the UE makes correct reporting of an event. This test will partly verify the SA inter-frequency NR cell search requirements for RedCap in 38.133 [6] clause 9.3B.4.
 17.6.2.4.2	Test applicability
This test applies to all types of NR RedCap UE from release 17 onwards.
17.6.2.4.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 17.6.2.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.17.6.2.4.
17.6.2.4.4	Test description
17.6.2.4.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 17.6.1.2.4.1-1.
Table 17.6.2.4.4.1-1: Supported test configurations
	Test Config
	Description

	17.6.2.4-1
	120 kHz SSB SCS, 100MHz bandwidth, TDD duplex mode



Configure the test requirement and the DUT according to the parameters in Table 17.6.1.2.4.1-2.
Table 17.6.2.4.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.15-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 17.6.1.2.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2

	Connection Diagram
	TE Part
	A.3.3.1.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.4.1.1
	

	Exceptions to connection diagram
	N/A
	



1. The test parameters for PCell and neighbour cell are given in Table 17.6.2.4.4.1-3 below.
2. Message contents are defined in clause 17.6.2.4.4.3.
3. There are two cells on 2 different carriers specified in the test. NR Cell 1 is the cell used for connection setup with the power level set according to Annex C.1.1 and C.1.2 for this test.
Table 17.6.2.4.4.1-3: General test parameters
	Parameter
	Unit
	Test configuration
	Value
	Comment

	
	
	
	Test 1
	Test 2
	

	NR RF Channel Number
	
	Config 1
	1, 2
	Two FR2 NR carrier frequencies is used.

	Active cell
	
	Config 1
	NR cell 1 (Pcell)
	NR Cell 1 is on NR RF channel number 1.

	Neighbour cell
	
	Config 1
	NR cell 2
	NR cell 2 is on NR RF channel number 2.

	Gap Pattern Id
	
	Config 1
	13
	As specified in clause 9.1.2-1.

	Measurement gap offset
	
	Config 1
	39
	

	SMTC-SSB parameters
	
	Config 1
	SSB.3 FR2
	

	A3-Offset
	dB
	Config 1
	-12
	Value modified by TT

	Hysteresis
	dB
	Config 1
	0
	

	CP length
	
	Config 1
	Normal
	

	TimeToTrigger
	s
	Config 1
	0
	

	Filter coefficient
	
	Config 1
	0
	L3 filtering is not used

	DRX
	
	Config 1
	DRX.1
	DRX.7
	As specified in clause A.3.3

	Time offset between serving and neighbour cells
	
	Config 1
	3s
	Synchronous cells.

	T1
	s
	Config 1
	5
	

	T2
	s
	Config 1
	11 for PC1; 6.5 for other PC
	108 for PC1; 67 for other PC
	



17.6.2.4.4.2	Test procedure 
Same as the test procedure given in clause 7.6.2.4.4.2.
17.6.2.4.4.3	Message contents
Same as the message contents given in clause 7.6.2.4.4.3. 
17.6.2.4.5	Test requirement
Same as the test requirements given in clause 7.6.2.4.5 with following exceptions:
-	Table 7.6.2.4.5-1 is replaced by Table 17.6.2.4.5-1.
Table 17.6.2.4.5-1: Cell specific test parameters for SA inter-frequency event triggered reporting for FR2 with SSB time index detection
	Parameter
	Unit
	Test configuration
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T1
	T2

	AoA setup
	
	Config 1
	Setup 1 as specified in clause A.3.15

	Beam AssumptionNote 7
	
	Config 1
	Rough
	Rough

	NR RF Channel Number
	
	Config 1
	1
	2

	Duplex mode
	
	Config 1
	TDD
	TDD

	TDD configuration
	
	Config 1
	TDDConf.3.1
	TDDConf.3.1

	BWchannel
	MHz
	Config 1
	100: NRB,c = 66
	100: NRB,c = 66

	Data RBs allocated
	
	Config 1
	66
	66

	BWP BW
	MHz
	Config 1
	100: NRB,c = 66
	100: NRB,c = 66

	BWP configuration
	Initial DL BWP
	
	Config 1
	DLBWP.0.1
	N/A

	
	Initial UL BWP
	
	
	ULBWP.0.1
	N/A

	
	Dedicated DL BWP
	
	
	DLBWP.1.1
	N/A

	
	Dedicated UL BWP
	
	
	ULBWP.1.1
	N/A

	OCNG Patterns defined in A.3.2.1.1
	
	Config 1
	OP.1
	OP.1

	PDSCH Reference measurement channel
	
	Config 1
	SR.3.1 TDD

	-

	CORESET Reference Channel
	
	Config 1
	CR.3.1 TDD

	-

	SMTC configuration defined in A.3.11.1 and A.3.11.2
	
	Config 1
	SMTC.1
	SMTC.1

	PDSCH/PDCCH subcarrier spacing
	kHz
	Config 1
	120
	120

	TRS configuration
	
	Config 1
	TRS.2.1 TDD
	N/A

	PDSCH/PDCCH TCI state
	
	Config 1
	TCI.State.2
	N/A

	EPRE ratio of PSS to SSS
	
	
	
	

	EPRE ratio of PBCH DMRS to SSS
	
	
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	Config 1
	0
	0

	EPRE ratio of PDSCH DMRS to SSS 
	
	
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	
	
	

	EPRE ratio of OCNG DMRS to SSS(Note 1)
	
	
	
	

	EPRE ratio of OCNG to OCNG DMRS (Note 1)
	
	
	
	

	
Note2
	dBm/15kHz Note5
	
	-104.7
	-104.7

	
Note2
	dBm/SCS Note4
	Config 1
	-95.7
	-95.7

	SS-RSRP Note 3
	dBm/SCS Note5
	Config 1
	-89.7
	-89.7
	-Infinity
	-86.7

	

	dB
	Config 1
	6
	6
	-Infinity
	9

	

	dB
	Config 1
	6
	6
	-Infinity
	9

	IoNote3
	dBm/95.04 MHz Note5
	Config 1
	-59.7
	-59.7
	-66.7
	-57.2

	Propagation Condition 
	
	Config 1
	AWGN
	AWGN

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	SSB_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	Void
Note 5:	Equivalent power received by an antenna with 0 dBi gain at the centre of the quiet zone
Note 6:	As observed with 0 dBi gain antenna at the centre of the quiet zone
Note 7:	Information about types of UE beam is given in B.2.1.3, and does not limit UE implementation or test system implementation



17.6.3	L1-RSRP measurement for beam reporting for RedCap
17.6.3.0	Minimum conformance requirements for L1-RSRP measurement for beam reporting
17.6.3.0.1	Minimum conformance requirements for SSB-based L1-RSRP measurement for beam reporting
The minimum requirements given in 5.6.3.0.1 applies.
The normative reference for this requirement is TS 38.133 [6] clause 9.5B.1, 9.5B.2, 9.5B.3.1, 9.5B.4.1 and 9.5B.5.1.
17.6.3.0.2	Minimum conformance requirements for CSI-RS-based L1-RSRP measurement for beam reporting
The minimum requirements given in clause 5.6.3.0.2 applies.
The normative reference for this requirement is TS 38.133 [6] clauses 9.5B.1, 9.5B.2, 9.5B.3.3, 9.5B.4.2 and 9.5B.5.1.
17.6.3.1	NR SA FR2 SSB based L1-RSRP measurement when DRX is not used
Editor’s Notes:
This test case has been completed for the following configurations:
-	Test frequencies f ≤ 40.8 GHz
-	UE PC3
-	This test case is incomplete for UE power classes other than PC3
-	This test case is incomplete for Test frequencies f > 40.8 GHz
17.6.3.1.1	Test purpose
To verify that the UE makes correct reporting of L1-RSRP measurement. This test will partly verify the L1-RSRP measurement requirements in TS 38.133 [6] clause 9.5B.4.1.
17.6.3.1.2	Test applicability
This test applies to all types of NR RedCap UEs from Release 17 onwards.
17.6.3.1.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 17.6.3.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.17.6.3.1.
17.6.3.1.4	Test description
17.6.3.1.4.1	Initial conditions
Same as the initial conditions given in clause 7.6.3.1.4.1 with following exceptions:
-	Table 7.6.3.1.4.1-1 is replaced by Table 17.6.3.1.4.1-1.
-	Table 7.6.3.1.4.1-3 is replaced by Table 17.6.3.1.4.1-2.
Table 17.6.3.1.4.1-1: Supported test configurations
	Test Case ID
	Description

	17.6.3.1.4.1-1
	NR 120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode

	17.6.3.1.4.1-2
	NR 240 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations



Table 17.6.3.1.4.1-2: Test environment
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, table E.15-1 and TS 38.508-1 [14] clause 4.3.1 and 4.4.2.

	Channel bandwidth
	As specified by the test configuration selected from Table 17.5.2.3.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.3.1.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.4.1.1
	

	Exceptions to connection diagram
	N/A
	



17.6.3.1.4.2	Test procedure
Same as the test procedure given in clause 7.6.3.1.4.2.
17.6.3.1.4.3	Message contents
Same as the test procedure given in clause 7.6.3.1.4.3.
17.6.3.1.5	Test requirement
Same as the test requirements given in clause 7.6.3.1.5.
17.6.3.2	NR SA FR2 SSB based L1-RSRP measurement when DRX is used
Editor’s Notes: 
This test case has been completed for the following configurations:
-	Test frequencies f ≤ 40.8 GHz
-	UE PC3
This test case is incomplete for UE power classes other than PC3
This test case is incomplete for Test frequencies f > 40.8 GHz
17.6.3.2.1	Test purpose
To verify that the UE makes correct reporting of L1-RSRP measurement. This test will partly verify the L1-RSRP measurement requirements in TS 38.133 [6] clause 9.5B.4.1.
17.6.3.2.2	Test applicability
This test applies to all types of NR RedCap UEs from Release 17 onwards supporting long DRX cycle.
17.6.3.2.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 17.6.3.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.17.6.3.2.
17.6.3.2.4	Test description
17.6.3.2.4.1	Initial conditions
Same as the initial conditions given in 7.6.3.2.4.1 with following exceptions:
-	Table 7.6.3.2.4.1-1 is replaced by Table 17.6.3.2.4.1-1.
-	Table 7.6.3.2.4.1-3 is replaced by Table 17.6.3.2.4.1-2.
-	Table 7.6.3.2.4.1-2 is replaced by Table 17.6.3.2.4.1-3.
Table 17.6.3.2.4.1-1: Supported test configurations
	Test Config
	Description

	17.6.3.2-1
	NR 120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode

	17.6.3.2-2
	NR 240 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations



Table 17.6.3.2.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, table E.15-1 and TS 38.508-1 [14] clause 4.3.1 and 4.4.2.

	Channel bandwidth
	As specified by the test configuration selected from  Table 17.6.3.2.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.3.1.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.4.1.1
	

	Exceptions to connection diagram
	N/A
	



Table 17.6.3.2.4.1-3: General test parameters
	Parameter
	Config
	Unit
	Value

	SSB GSCN
	1,2
	
	freq1

	Duplex mode
	1,2
	
	TDD

	TDD Configuration
	1,2
	
	TDDConf.3.1

	BWchannel
	1,2
	MHz
	100: NRB,c = 66

	Data RBs allocated
	1,2
	
	66

	PDSCH Reference measurement channel
	1
	
	SR.3.2 TDD

	
	2
	
	SR.3.3 TDD

	RMSI CORESET Reference Channel
	1
	
	CR.3.1 TDD

	
	2
	
	CR.3.2 TDD

	Dedicated CORESET Reference Channel
	1
	
	CCR.3.1 TDD

	
	2
	
	CCR.3.7 TDD

	SSB configuration
	1
	
	SSB.1 FR2

	
	2
	
	SSB.2 FR2

	OCNG Patterns
	1,2
	
	OP.1

	Initial BWP Configuration
	1,2
	
	DLBWP.0.1
ULBWP.0.1

	Dedicated BWP configuration
	1,2
	
	DLBWP.1.3
ULBWP.1.3

	SMTC configuration
	1,2
	
	SMTC.1

	TRS Configuration
	1,2
	
	TRS.2.1 TDD

	PDCCH/PDSCH TCI Configuration
	1,2
	
	TCI.State.2

	DRX configuration
	1,2
	
	DRX.3

	reportConfigType
	1,2
	
	periodic

	reportQuantity
	1,2
	
	ssb-Index-RSRP

	Number of reported RS
	1,2
	
	2

	L1-RSRP reporting period
	1,2
	slot
	320

	T1
	1,2
	s
	5

	T2
	1,2
	s
	3

	EPRE ratio of PSS to SSS
	1,2
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	
	

	EPRE ratio of PDSCH DMRS to SSS
	
	
	

	EPRE ratio of PDSCH to PDSCH DMRS
	
	
	

	EPRE ratio of OCNG DMRS to SSSNote 1
	
	
	

	EPRE ratio of OCNG to OCNG DMRS Note 1
	
	
	

	Propagation condition
	1,2
	
	AWGN

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.



17.6.3.2.4.2	Test procedure
Same as the test procedure given in clause 7.6.3.2.4.2.
17.6.3.2.4.3	Message contents
Same as the message content given in 7.6.3.2.4.3.
17.6.3.2.5	Test requirement
Same as the test requirements given in clause 7.6.3.2.5 with following exceptions:
-	Table 7.6.3.2.5-1 is replaced by Table 17.6.3.2.5-1.
Table 17.6.3.2.5-1: Cell specific test parameters
	Parameter
	Config
	Unit
	SSB#0
	SSB#1

	
	
	
	T1
	T2
	T1
	T2

	Angle of arrival configuration
	
	
	Setup 1 according to A.9

	Assumption for UE beamsNote 4
	1,2
	
	Rough

	[image: ]Note2
	1,2
	dBm/15kHz
	-105

	[image: ]Note2
	1
	dBm/SSB SCS
	-96

	
	2
	
	-93

	[image: ]
	1,2
	dB
	0
	0
	-Infinity
	9

	SSB_RP Note3
	1
	dBm/SSB SCS
	-96
	-96
	-Infinity
	-87

	
	2
	
	-93
	-93
	-Infinity
	-84

	Io Note3
	1
	dBm/95.04MHz
	-63.97
	-63.97
	-66.98
	-57.47

	
	2
	
	-63.97
	-63.97
	-66.98
	-57.47

	[image: ]
	1,2
	dB
	0
	0
	-Infinity
	9

	Note 1:	The resources for uplink transmission are assigned to the UE prior to the start of time period T2.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	SSB_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	Information about types of UE beam is given in TS 38.133 Annex B.2.1.3, and does not limit UE implementation or test system implementation



17.6.3.3	NR SA FR2 CSI-RS based L1-RSRP measurement when DRX is not used
Editor’s Notes: 
This test case has been completed for the following configurations:
-	Test frequencies f ≤ 40.8 GHz
-	UE PC3
This test case is incomplete for UE power classes other than PC3
This test case is incomplete for Test frequencies f > 40.8 GHz
17.6.3.3.1	Test purpose
To verify that the UE makes correct reporting of L1-RSRP measurement. This test will partly verify the L1-RSRP measurement requirements in TS 38.133 [6] clause 9.5B.4.2.
17.6.3.3.2	Test applicability
This test applies to all types of NR RedCap UEs from Release 17 onwards.
17.6.3.3.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 17.6.3.0.2.
The normative reference for this requirement is TS 38.133 [6] clause A.17.6.3.3.
17.6.3.3.4	Test description
17.6.3.3.4.1	Initial conditions
Same as the initial conditions given in 7.6.3.3.4.1 with following exceptions:
-	Table 7.6.3.3.4.1-1 is replaced by Table 17.6.3.3.4.1-1.
-	Table 7.6.3.3.4.1-3 is replaced by Table 17.6.3.3.4.1-2.
-	Table 7.6.3.3.4.1-2 is replaced by Table 17.6.3.3.4.1-3.
Table 17.6.3.3.4.1-1: Supported test configurations
	Test Config
	Description

	17.6.3.3-1
	NR 120 kHz CSI-RS SCS, 100 MHz bandwidth, TDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations



Table 17.6.3.3.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, table E.15-1 and TS 38.508-1 [14] clause 4.3.1 and 4.4.2.

	Channel bandwidth
	As specified by the test configuration selected from Table 17.6.3.3.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.3.1.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.4.1.1
	

	Exceptions to connection diagram
	N/A
	



Table 17.6.3.3.4.1-3: General test parameters
	Parameter
	Config
	Unit
	Value

	SSB GSCN
	1
	
	freq1

	Duplex mode
	1
	
	TDD

	TDD Configuration
	1
	
	TDDConf.3.1

	BWchannel
	1
	MHz
	100: NRB,c = 66

	PDSCH Reference measurement channel
	1
	
	SR.3.1 TDD

	RMSI CORESET Reference Channel
	1
	
	CR.3.1 TDD

	Dedicated CORESET Reference Channel
	1
	
	CCR.3.1 TDD

	SSB configuration
	1
	
	SSB.1 FR2

	CSI-RS configuration
	1
	
	CSI-RS.3.3 TDD

	OCNG Patterns
	1
	
	OP.1

	Initial BWP Configuration
	1
	
	DLBWP.0.1
ULBWP.0.1

	Dedicated BWP configuration
	1
	
	DLBWP.1.1
ULBWP.1.1

	SMTC configuration
	1
	
	SMTC.1

	TRS Configuration
	1
	
	TRS.2.1 TDD

	PDCCH/PDSCH TCI Configuration
	1
	
	TCI.State.2

	DRX configuration
	1
	
	Off

	reportConfigType
	1
	
	aperiodic

	reportQuantity
	1
	
	cri-RSRP

	Number of reported RS
	1
	
	2

	qcl-Info
	1
	
	SSB#0 for resource#0

	
	
	
	SSB#1 for resource#1

	reportSlotOffsetList
	1
	
	8

	Propagation condition
	1
	
	AWGN

	T1
	1
	s
	5

	EPRE ratio of PSS to SSS
	1
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	
	

	EPRE ratio of PDSCH DMRS to SSS
	
	
	

	EPRE ratio of PDSCH to PDSCH DMRS
	
	
	

	EPRE ratio of OCNG DMRS to SSSNote 1
	
	
	

	EPRE ratio of OCNG to OCNG DMRS Note 1
	
	
	

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.



17.6.3.3.4.2	Test procedure
Same as the test procedure given in clause 7.6.3.3.4.2.
17.6.3.3.4.3	Message contents
Same as the message content given in 7.6.3.3.4.3.
17.6.3.3.5	Test requirement
Same as the test requirements given in clause 7.6.3.3.5 with following exceptions:
-	Table 7.6.3.3.5-1 is replaced by Table 17.6.3.3.5-1.
Table 17.6.3.3.5-1: Cell specific test parameters
	Parameter
	Config
	Unit
	CSI-RS#0
	CSI-RS#1

	Angle of arrival configuration
	1
	
	Setup 1 according to A.9

	Beam AssumptionNote 3
	1
	
	Rough
	Rough

	[image: ]Note1
	1
	dBm/15kHz
	-105

	[image: ]Note1
	1
	dBm/SSB SCS
	-95.97

	[image: ]
	1
	dB
	0
	9

	CSI-RS RSRP Note 2
	1
	dBm/SSB SCS
	-95.97
	-86.97

	Io Note 2
	1
	dBm/95.04MHz
	-63.97
	-57.47

	[image: ]
	1
	dB
	0
	9

	
Note 1:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 2:	CSI-RS RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 3:	Information about types of UE beam is given in 38.133 [6] B.2.1.3, and does not limit UE implementation or test system implementation



17.6.3.4	NR SA FR2 CSI-RS based L1-RSRP measurement when DRX is used
Editor’s Notes: 
This test case has been completed for the following configurations:
-	Test frequencies f ≤ 40.8 GHz
-	UE PC3
This test case is incomplete for UE power classes other than PC3
This test case is incomplete for Test frequencies f > 40.8 GHz
17.6.3.4.1	Test purpose
To verify that the UE makes correct reporting of L1-RSRP measurement. This test will partly verify the L1-RSRP measurement requirements in TS 38.133 [6] clause 9.5B.4.2.
17.6.3.4.2	Test applicability
This test applies to all types of NR RedCap UEs from Release 17 onwards supporting long DRX cycle.
17.6.3.4.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 17.6.3.0.2.
The normative reference for this requirement is TS 38.133 [6] clause A.17.6.3.4.
17.6.3.4.4	Test description
17.6.3.4.4.1	Initial conditions
Same as the initial conditions given in 7.6.3.4.4.1 with following exceptions:
-	Table 7.6.3.4.4.1-1 is replaced by Table 17.6.3.4.4.1-1.
-	Table 7.6.3.4.4.1-3 is replaced by Table 17.6.3.4.4.1-2.
-	Table 7.6.3.4.4.1-2 is replaced by Table 17.6.3.4.4.1-3.
Table 17.6.3.4.4.1-1: Supported test configurations
	Test Config
	Description

	17.6.3.4-1
	NR 120 kHz CSI-RS SCS, 100 MHz bandwidth, TDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations



Table 17.6.3.4.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, table E.15-1 and TS 38.508-1 [14] clause 4.3.1 and 4.4.2.

	Channel bandwidth
	As specified by the test configuration selected from Table 17.6.3.4.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.3.1.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.4.1.1
	

	Exceptions to connection diagram
	N/A
	



Table 17.6.3.4.4.1-3: General test parameters
	Parameter
	Config
	Unit
	Value

	SSB GSCN
	1
	
	freq1

	Duplex mode
	1
	
	TDD

	TDD Configuration
	1
	
	TDDConf.3.1

	BWchannel
	1
	MHz
	100: NRB,c = 66

	PDSCH Reference measurement channel
	1
	
	SR.3.1 TDD

	RMSI CORESET Reference Channel
	1
	
	CR.3.1 TDD

	Dedicated CORESET Reference Channel
	1
	
	CCR.3.1 TDD

	SSB configuration
	1
	
	SSB.1 FR2

	CSI-RS configuration
	1
	
	CSI-RS.3.3 TDD

	OCNG Patterns
	1
	
	OP.1

	Initial BWP Configuration
	1
	
	DLBWP.0.1
ULBWP.0.1

	Dedicated BWP configuration
	1
	
	DLBWP.1.1
ULBWP.1.1

	SMTC configuration
	1
	
	SMTC.1

	TRS Configuration
	1
	
	TRS.2.1 TDD

	PDCCH/PDSCH TCI Configuration
	1
	
	TCI.State.2

	DRX configuration
	1
	
	DRX.3

	reportConfigType
	1
	
	aperiodic

	reportQuantity
	1
	
	cri-RSRP

	Number of reported RS
	1
	
	2

	qcl-Info
	1
	
	SSB#0 for resource#0

	
	
	
	SSB#1 for resource#1

	reportSlotOffsetList
	1
	
	8

	Propagation condition
	1
	
	AWGN

	T1
	1
	s
	5

	EPRE ratio of PSS to SSS
	1
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	
	

	EPRE ratio of PDSCH DMRS to SSS
	
	
	

	EPRE ratio of PDSCH to PDSCH DMRS
	
	
	

	EPRE ratio of OCNG DMRS to SSSNote 1
	
	
	

	EPRE ratio of OCNG to OCNG DMRS Note 1
	
	
	

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.



17.6.3.4.4.2	Test procedure
Same as the test procedure given in clause 7.6.3.4.4.2.
17.6.3.4.4.3	Message contents
Same as the message content given in 7.6.3.4.4.3.
17.6.3.4.5	Test requirement
Same as the test requirements given in clause 7.6.3.4.5 with following exceptions:
-	Table 7.6.3.4.5-1 is replaced by Table 17.6.3.4.5-1.
Table 17.6.3.4.5-1: Cell specific test parameters
	Parameter
	Config
	Unit
	CSI-RS#0
	CSI-RS#1

	Angle of arrival configuration
	1
	
	Setup 1 according to A.9

	Beam AssumptionNote 3
	1
	
	Rough
	Rough

	[image: ]Note1
	1
	dBm/15kHz
	-105

	[image: ]Note1
	1
	dBm/SSB SCS
	-95.97

	[image: ]
	1
	dB
	0
	9

	CSI-RS RSRP Note 2
	1
	dBm/SSB SCS
	-95.97
	-86.97

	Io Note 2
	1
	dBm/95.04MHz
	-63.97
	-57.47

	[image: ]
	1
	dB
	0
	9

	
Note 1:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 2:	CSI-RS RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 3:	Information about types of UE beam is given in 38.133 [6] B.2.1.3, and does not limit UE implementation or test system implementation



17.6.4	NR Measurements with autonomous gaps for RedCap
17.6.4.0	Minimum conformance requirements
17.6.4.0.1	Minimum conformance requirements for CGI identification of an NR cell with autonomous gaps
The UE shall identify and report the CGI of a known NR target cell when requested by the network for the purpose of reportCGI. Only one cell is provided to the UE with cellForWhichToReportCGI for identifying the CGI.The UE may make autonomous gaps in both downlink reception and uplink transmission for receiving MIB and SIB1 message according to clause 5.5.3 of TS 38.331 [13]. Note that a UE is not required to use autonomous gap if useAutonomousGaps is set to false. If autonomous gaps are used for measurement with the purpose of reportCGI, regardless of whether DRX is used or not, the UE shall be able to identify a new CGI of NR cell within:
Tidentify_CGI_redcap = (TMIB_redcap + T SIB1_redcap) ms
Where:
	TMIB_redcap is the time period used to acquire MIB message. TMIB_redcap = 25 * TSMTC ms for target cell carrier frequency on FR2.
	TSIB1_redcap is the time period used to acquire SIB1 message. TSIB1_redcap = 6 * TRMSI-scheduling ms.
	Where TSMTC is the SMTC periodicity configured for the target cell measurement, and TRMSI-scheduling is 
-	the periodicity with which the SIB1 is actually transmitted by the NR target cell when SSB and RMSI CORESET multiplexing pattern is 1
-	the maximum between the periodicity with which the SIB1 is actually transmitted by the NR target cell and TSMTC when SSB and RMSI CORESET multiplexing pattern is 2 or 3.The requirement for identifying the CGI of an NR cell within Tidentify_CGI_redcap is applicable when no DRX is used as well as when any of the DRX cycles specified in TS 38.331 [13] is used.
In the requirement a cell is known if,
-	During the last 5 seconds for FR1 or 3 seconds for FR2 before the reception of the report CGI command:
-	The UE has sent a valid L3-RSRP measurement report with SSB index for the target cell and
-	During MIB decoding at least reported SSBs remains detectable according to the cell identification conditions specified in clauses 9.2B or 9.3B of TS 38.133 [6], and
-	During SIB1 decoding the SSB used for MIB decoding remains detectable according to the cell identification conditions specified in clauses 9.2B or 9.3B of TS 38.133 [6], and
-	During MIB decoding, the SSB for MIB decoding remains detectable with SNR ≥-3dB
-	During SIB1 decoding, the PDSCH for SIB1 decoding remains detectable with SNR ≥-3dB
The CGI reporting delay is defined as the time between a command that will trigger a CGI report and the point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty of 2 x TTIDCCH resulting when inserting the measurement report to the TTI of the uplink DCCH. This measurement reporting delay excludes any delay caused by lack of UL resources for UE to send the measurement report.
The CGI reporting delay shall be less than Tidentify_CGI_redcap plus RRC procedure delay defined in clause 12 in TS 38.331 [13], and additional 20ms margin if target cell is on FR2.
When a RedCap UE is identifying CGI of an NR cell with autonomous gaps, the UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/TRS/CSI-RS for CQI on PCell for the following slots:
-	with up to K1 interruptions with interrupted slots up to X1 specified in Table 17.6.4.0.1-1 for each interruption during MIB decoding time period TMIB_redcap (ms).
-	with up to L1 interruptions with interrupted slots up to Y1 specified in Table 17.6.4.0.1-1 during SIB1 decoding time period TSIB1_redcap (ms) for SSB and CORESET for RMSI scheduling multiplexing patterns 1.
-	with up to L2 interruptions with interrupted slots up to interruption length Y2 specified in Table 17.6.4.0.1-1 during SIB1 decoding time period TSIB1_redcap (ms) for SSB and CORESET for RMSI scheduling multiplexing patterns 2 and 3.
Where:
-	K1 = 25 for the target cell carrier frequency on FR2, and
-	L1 = TSIB1_redcap /20 and
-	L2 = TSIB1_redcap /TSMTC, where TSMTC is the periodicity of the SMTC occasion configured for the target cell carrier.
Table 17.6.4.0.1-1: Interruption length X1, Y1 and Y2 during measurements with autonomous gaps
	[image: ]
	NR Slot length (ms) of victim cell
	Interruption length X1 (slots)
	Interruption length Y1 (slots)
	Interruption length Y2 (slots)

	3
	0.125
	48 
	49
	37



The normative reference for this requirement is TS 38.133 [6] clauses 9.11A.2, 9.11A.3 and 9.11A.4.
17.6.4.1	NR SA FR2 Interfrequency CGI reporting in autonomous gaps test (PCell in FR2)
Editor’s Note: This test case is incomplete in following aspects:
-	TT analysis is still missing.
17.6.4.1.1	Test purpose
To verify that the UE makes correct reporting of an CGI. This test will partly verify the SA inter-frequency NR cell search requirements in TS 38.133 [6] clause 9.11A.
17.6.4.1.2	Test applicability
This test applies to all types of NR RedCap UE with 2Rx from Release 17 onwards supporting FR2 and acquisition of CGI from neighbour NR cell using autonomous gap.
17.6.4.1.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 17.6.4.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.17.6.4.1.
17.6.4.1.4	Test description
The test scenario comprises of two NR carriers and two NR cells: NR cell 1 as PCell in FR2 on NR RF channel 1 and NR cell 2 as neighbour cell in FR2 on NR RF channel 2.
The test consists of three successive time periods, with time durations of T1 and T2 respectively:
-	Measurement gap patterns are configured. During T1 the UE shall report event A3 for cell 2. Within 3 seconds of the event report, the test equipment shall add a measurement reporting configuration using ReportConfigNR which contains a ReportCGI IE with cellForWhichToReportCGI set to the physical Cell ID of cell 2 and including the optional IE useAutonomousGaps-r16.
-	Time period T2 begins 10ms after the test equipment has transmitted the RRC reconfiguration message containing the ReportCGI IE.
17.6.4.1.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 17.6.4.1.4.1-1.
Table 17.6.4.1.4.1-1: Supported test configurations
	Configuration
	Description

	17.6.4.1-1
	120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations



Configure the test equipment and the DUT according to the parameters in Table 17.6.4.1.4.1-2
Table 17.6.4.1.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, table E.15-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 17.6.4.1.4.1-1.

	Propagation conditions
	AWGN
	As specified in clause C.2.2.

	Connection Diagram
	TE Part
	A.3.3.3.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.4.1.1
	

	Exceptions to connection diagram
	N/A
	



1.	Message contents are defined in clause 17.6.4.1.4.3.
2.	The power levels and settings for NR PCell (Cell 1) and NR neighbour cell (Cell 2) are set according to Annex C.1.2 and C.1.3.
3.	The test parameters are given in Table 16.3.1.3.4.1-3 below.
Table 17.6.4.1.4.1-3: General test parameters
	Parameter
	Unit
	Value
	Comment

	NR RF Channel Number
	
	1, 2
	Two FR2 NR carrier frequencies is used.

	Active cell
	
	NR Cell 1 (Pcell)
	NR Cell 1 is on NR RF channel number 1.

	Neighbour cell
	
	NR Cell 2
	NR cell 2 is on NR RF channel number 2.

	Gap Pattern Id
	
	13
	As specified in clause 9.1.2-1.

	Measurement gap offset
	
	39
	

	SMTC-SSB parameters
	
	SSB.3 FR2
	As specified in clause A.3.10.2

	SI-RNTI scheduling rate
	ms
	4020
	S-RNTI scheduled on 4 8 occasions per 160ms transmission period

	A3-Offset
	dB
	-30-15
	

	Hysteresis
	dB
	0
	

	CP length
	
	Normal
	

	TimeToTrigger
	s
	0
	

	Filter coefficient
	
	0
	L3 filtering is not used

	DRX
	
	OFF
	DRX is not used

	Time offset between serving and neighbour cells
	
	3s
	Synchronous cells.

	T1
	s
	<10
	UE expected to report event A3 for cell 2 within 5,2s (PC1)or 3.5s (other PC) of the start of T1. Test equipment shall configure CGI reporting within 3s after receiving the event A3 report. T2 begins 10ms after test equipment has transmitted the RRC reconfiguration to configure CGI reporting.

	T2
	s
	1
	



17.6.4.1.4.2	Test procedure
Throughout the test, the UE shall be scheduled to perform DL reception on every slot suitable for DL.
1.	Ensure the UE is in State RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On according to TS 38.508-1 [14] clause 4.5. Establish SRB2 and DRB in the RRC Reconfiguration message. Cell 1 is the active cell.
2.	Set the parameters according to T1 in Table 17.6.4.1.5-1 and Table 17.6.4.1.5-2. T1 starts.
3.	The SS transmits an RRCReconfiguration message to configure event A3 triggered measurement reporting on NR Cell 2.
4.	The UE transmits an RRCReconfigurationComplete message.
5.	UE transmits a MeasurementReport message triggered by Event A3.
6.	Within 3 seconds after receiving MeasurementReport message in step 6, the SS transmits an RRCReconfiguration message to configure an autonomous gap based CGI measurement reporting on NR Cell 2.
7.	The start of T2 is the instant 10ms after the last TTI containing the RRCReconfiguration message in step 7 is sent to the UE, at that instant the SS shall switch the power setting from T1 to T2 as specified in Table 17.6.4.1.5-1 and 17.6.4.1.5-2.
8.	If the UE
a)	transmits a MeasurementReport message containing CGI of NR Cell 2 less than 645 ms from the beginning of time period T2, and
b)	has missed no more than 1240 ACK/NACKs from the start of T2 until 645 ms,
then the number of successful tests is increased by one. Otherwise, the number of failure tests is increased by one.
9.	Set Cell 2 physical cell identity = ((current Cell 2 physical cell identity + 1) mod 14 + 21008) for next iteration of the test procedure loop.
10.	Repeat step 2-11 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
17.6.4.1.4.3	Message contents
Message contents are according to TS 38.508-1 [14] clause 7.3 with the following exceptions:
Table 17.6.4.1.4.3-1: Common Exception messages
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1
Table H.3.1-7 with condition INTER-FREQ for test procedure step 6



Table 17.6.4.1.4.3-2: MeasConfig (Step 3 & 8, test procedure)
	Derivation path: Table H.3.1-2 with condition INTER-FREQ

	Information Element
	Value/Remark
	Comment
	Condition

	measConfig ::= SEQUENCE {
	
	
	

	  reportConfigToAddModList SEQUENCE(SIZE (1..maxReportConfigId)) OF SEQUENCE {
	1 entry
	
	

	    reportConfig[1] CHOICE {
	
	
	

	      reportConfigNR
	ReportConfigNR-DEFAULT(-15) specified in Table H.3.1-4
	A3-Offset is set to -30
Acutal threshold = -30*0.5 = -15dB
	Step 3

	
	ReportConfigNR-CGI
	Table 17.6.4.1.4.3-3
	Step 8

	    }
	
	
	

	  }
	
	
	

	  measGapConfig
	MeasGapConfig-DEFAULT specified in Table H.3.1-6 with condition gapUE and Pattern #13
	
	Step 3

	  measGapConfig SEQUENCE {
	
	
	Step 8

	    gapUE CHOICE {
	
	
	

	      release
	null
	MG needs to be released to avoid interfering with the missed ACK/NACK count
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 17.6.4.1.4.3-3: ReportConfigNR-CGI (Table 17.6.4.1.4.3-2)
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-142 with condition CGI

	Information Element
	Value/remark
	Comment
	Condition

	ReportConfigNR ::= SEQUENCE {
	
	
	

	  reportType CHOICE {
	
	
	

	    reportCGI SEQUENCE {
	
	
	

	      cellForWhichToReportCGI
	PhysCellId of NR Cell 2
	
	

	      useAutonomousGaps-r16
	setup
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 17.6.4.1.4.3-4: MeasResults (Step 10, test procedure)
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-79

	Information Element
	Value/remark
	Comment
	Condition

	MeasResults ::= SEQUENCE {
	
	
	

	  measResultServingMOList
	Not checked
	
	

	  measResultNeighCells CHOICE {
	
	
	

	    measResultListNR SEQUENCE (SIZE (1..maxCellReport)) OF MeasResultNR {
	1 entry
	
	

	      MeasResultNR [1] SEQUENCE {
	
	Entry 1
	

	        physCellId
	PhysCellId of NR Cell 2
	
	

	        measResult
	Not checked
	
	

	        cgi-Info
	Checked
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



17.6.4.1.5	Test requirements
Table 17.6.4.1.4.1-3 and Table 17.6.4.1.5-1 define the primary level settings including test tolerances for the test.
Table 17.6.4.1.5-1: NR Cell specific test parameters
	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T1
	T2

	AoA setup
	
	Setup 3 as specified in clause A.3.15

	
	
	AoA1
	AoA2

	Beam AssumptionNote 7
	
	Rough

	NR RF Channel Number
	
	1
	2

	Duplex mode
	
	TDD

	TDD configuration
	
	TDDConf.3.1

	BWchannel
	MHz
	100: NRB,c = 66

	BWP BW
	MHz
	100: NRB,c = 66

	BWP configuration
	Initial DL BWP
	
	DLBWP.0.1
	N/A

	
	Initial UL BWP
	
	ULBWP.0.1
	

	
	Dedicated DL BWP
	
	DLBWP.1.1
	

	
	Dedicated UL BWP
	
	ULBWP.1.1
	

	OCNG Patterns
	
	OP.1
	Not sent

	PDSCH RMC
	
	SR.3.1 TDD
	-

	CORESET RMC
	
	CR.3.1 TDD
	-

	SMTC configuration
	
	SMTC.1

	PDSCH/PDCCH subcarrier spacing
	kHz
	120

	TRS configuration
	
	TRS.2.1 TDD
	N/A

	TCI configuration
	
	CSI-RS.Config.0
	N/A

	EPRE ratio of PSS to SSS
	
	0
	0

	EPRE ratio of PBCH DMRS to SSS
	
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	
	

	EPRE ratio of OCNG DMRS to SSSNote 1
	
	
	

	EPRE ratio of OCNG to OCNG DMRS Note 1
	
	
	

	
Note2
	dBm/15kHz Note5
	-99.03+TT
	-99.03+TT

	
Note2
	dBm/SCS Note4
	-90+TT
	-90+TT

	SS-RSRP Note 3
	dBm/SCS Note5
	-87+TT
	-93+TT

	

	dB
	3+TT
	-3+TT

	

	dB
	3+TT
	-3+TT

	IoNote3
	dBm/95.04 MHzNote5
	-56.25+TT
	-59.25+TT

	Propagation Condition 
	
	AWGN

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	SS-RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	SS-RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
Note 5:	Equivalent power received by an antenna with 0 dBi gain at the centre of the quiet zone
Note 6:	As observed with 0 dBi gain antenna at the centre of the quiet zone
Note 7:	Information about types of UE beam is given in TS 38.133 [6] B.2.1.3, and does not limit UE implementation or test system implementation



The UE shall transmit a measurement report containing the cell global identifier of Cell 2 within overall delay from the start of T2, where the overall delay is calculated as follows,
Overall delay = RRC procedure delay + Tidentify_CGI_RedCap + additional margin for FR2 + TTI insertion uncertainty
-	RRC procedure delay = 10ms, is the RRC procedure delay specified in 38.331 clause 12;
-	Tidentify_CGI_RedCap = TMIB_redcap + TSIB1_redcap
-	TMIB_redcap = 500 ms, is the time period used to acquire MIB message;
-	TSIB1_redcap = 120 ms, is the time period used to acquire SIB1 message;
-	TTI insertion uncertainty = 2 x TTIDCCH = 2ms, is the delay uncertainty when inserting the measurement report to the TTI of the uplink DCCH;
-	additional margin for FR2 = 20 ms, is specified in 38.133 [6] clause 9.11A.3
Which gives overall delay = 10+ 500 + 120 + 20 + 2 = 642 652 ms, allow 645 655 ms.
From the start of T2 until 645 655 ms. The number of missed ACK/NACK shall be no more than the maximum number of missed ACK/NACK given in Table 17.6.4.1.5-2.
The rate of correct events observed during repeated tests shall be at least 90%.
Table 17.6.4.1.5-2: Maximum number of missed ACK/NACKs during the overall delay
	Test config.
	Maximum number of missed ACK/NACKs

	1
	1240 Note 1

	NOTE 1:	The overall missed ACK/NACK number is caused by two parts. Firstly, up to 25 interruptions, each has a length of up to 48 slots, are allowed during TMIB_redcap as specified in 38.133 [6] Table 9.11A.4-1. Secondly, up to 6 interruptions, each has a length of up to 49 slots are allowed during TSIB1_redcap as specified in 38.133 [6] Table 9.11A.4-1 assuming SSB/CORESET0 multiplxing pattern #0. In worst case, they will cause up to ceil(48/5)*4*25 + ceil(49/5)*4*6 = 1240 missed ACK/NACKs (assuming TDDConf.3.1 is used).



[bookmark: _Hlk125017841]17.7	Measurement performance requirements for RedCap
17.7.1	SS-RSRP for RedCap
17.7.1.0	Minimum conformance requirements
17.7.1.0.1	Intra-frequency SS-RSRP measurement accuracy requirements
Same as in clause 5.7.1.0.1.
17.7.1.0.2	Inter-frequency SS-RSRP measurement accuracy requirements
Same as in clause 5.7.1.0.2.
17.7.1.1	Intra-frequency measurement accuracy with FR2 serving cell and FR2 target cell
Editor’s Note: This test case is incomplete in following aspects:
-	TT analysis is still missing.
17.7.1.1.1	Test purpose
To verify that the intra-frequency SS-RSRP measurement accuracy is within the specified limits for all bands.
17.7.1.1.2	Test applicability
This test applies to all types of NR RedCap UE from Release 17 onwards.
17.7.1.1.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 17.7.1.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.17.7.1.1.
17.7.1.1.4	Test description
Same as the test description given in clause 7.7.1.1.4.
17.7.1.1.4.1	Initial conditions
Same as the initial conditions given in clause 7.7.1.1.4.1 with following exceptions:
· Table 7.7.1.1.4.1-1 is replaced by Table 17.7.1.1.4.1-1;
· Table 7.7.1.1.4.1-2 is replaced by Table 17.7.1.1.4.1-2;
Table 17.7.1.1.4.1-1: Supported test configurations
	Configuration
	Description

	17.7.1.1-1
	120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations



Table 17.7.1.1.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, table E.15-1 and TS 38.508-1 [14] clause 4.3.1 and 4.4.2.

	Channel bandwidth
	As specified by the test configuration selected from Table 17.7.1.1.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.3.3.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.3.4.1
	

	Exceptions to connection diagram
	N/A
	



17.7.1.1.4.2	Test procedure
Same as the test procedure given in clause 7.7.1.1.4.2 with following exceptions:
-	Table 7.7.1.1.5-1 is replaced by Table 17.7.1.1.5-1;
-	Table 7.7.1.1.5-2 is replaced by Table 17.7.1.1.5-2;
-	Table 7.7.1.1.5-3 is replaced by Table 17.7.1.1.5-3;
-	Table 7.7.1.1.5-3a is replaced by Table 17.7.1.1.5-4;
-	Table 7.7.1.1.5-4 is replaced by Table 17.7.1.1.5-5;
-	Table 7.7.1.1.5-5 is replaced by Table 17.7.1.1.5-6;
17.7.1.1.4.3	Message contents
Same as the message contents given in clause 7.7.1.1.4.3.
17.7.1.1.5	Test requirement
Same as the test requirements given in clause 7.7.1.1.5 with followings exceptions:
-	Table 7.7.1.1.5-1 is replaced by Table 17.7.1.1.5-1;
-	Table 7.7.1.1.5-2 is replaced by Table 17.7.1.1.5-2;
-	Table 7.7.1.1.5-3 is replaced by Table 17.7.1.1.5-3;
-	Table 7.7.1.1.5-3a is replaced by Table 17.7.1.1.5-4;
-	Table 7.7.1.1.5-4 is replaced by Table 17.7.1.1.5-5;
-	Table 7.7.1.1.5-5 is replaced by Table 17.7.1.1.5-6;
Table 17.7.1.1.5-1: Cell-specific test parameters
	Parameter
	Unit
	Cell 1
	Cell 2

	Cell ID
	
	489
	0

	SSB ARFCN
	
	freq1

	Duplex mode
	
	TDD

	TDD configuration
	
	TDDConf.3.1

	BWchannel
	MHz
	100: NRB,c = 66

	Data RBs allocated
	
	24

	Downlink initial BWP configuration
	
	DLBWP.0.1
	-

	Downlink dedicated BWP configuration
	
	DLBWP.1.1
	-

	Uplink initial BWP configuration
	
	ULBWP.0.1
	-

	Uplink dedicated BWP configuration
	
	ULBWP.1.1
	-

	DRX cycle configuration
	
	N/A
	-

	TRS configuration
	
	TRS.2.1 TDD
	-

	TCI state
	
	TCI.State.0
	-

	PDSCH Reference measurement channel 
	
	SR.3. 2TDD
	-

	RMSI CORESET Reference Channel
	
	CR.3.1 TDD
	-

	Dedicated CORESET Reference channel
	
	CCR.3.1 TDD
	-

	OCNG Patterns
	
	OP.3

	SSB configuration
	
	SSB.3 FR2

	SMTC configuration
	
	SMTC.1

	Time offset with Cell 1
	s
	-
	3

	PDSCH/PDCCH subcarrier spacing
	kHz
	120

	EPRE ratio of PSS to SSS
	
	

	EPRE ratio of PBCH_DMRS to SSS
	
	

	EPRE ratio of PBCH to PBCH_DMRS
	
	

	EPRE ratio of PDCCH_DMRS to SSS
	
	

	EPRE ratio of PDCCH to PDCCH_DMRS
	dB
	0

	EPRE ratio of PDSCH_DMRS to SSS
	
	

	EPRE ratio of PDSCH to PDSCH_DMRS
	
	

	EPRE ratio of OCNG DMRS to SSSNote 1
	
	

	EPRE ratio of OCNG to OCNG DMRS Note 1
	
	

	Propagation conditions
	
	AWGN

	Antenna configuration
	
	1x2

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.



Table 17.7.1.1.5-2: OTA related test parameters
	Parameter
	Unit
	Test 1
	Test 2

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	Angle of arrival configuration
	
	Setup 1 according to clause A.9.1

	Assumption for UE beamsNote 5
	
	Rough

	
Note1
	dBm/15kHz Note3
	-91.6+TT
	N/A

	
Note1
	dBm/SCS Note3
	-82.6+TT
	N/A

	

	dB
	6.0+TT
	1.0+TT
	N/A
	N/A

	Es
	dBm/SCS Note3
	
	
	(Table B.2.2-2 Rx Beam Peak +2.1dB)+TT
	(Table B.2.2-2 Rx Beam Peak +2.1dB)+TT

	SSB_RPNote2
	dBm/SCS
	-76.6+TT
	-81.6+TT
	(Table B.2.2-2 Rx Beam Peak +2.1dB) +TT
	(Table B.2.2-2 Rx Beam Peak +2.1dB) +TT

	
BB Note4
	dB
	2.44+TT
	-5.98+TT
	-5.98+TT
	-5.98+TT

	IoNote2
	dBm/95.04 MHz Note3
	-50.05+TT
	(Table B.2.2-2 Rx Beam Peak +29.70dB) +TT

	
Note 1:	Where used, interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 2:	SSB_RP, Es/Iot and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 3:	Equivalent power received by an antenna with 0 dBi gain at the centre of the quiet zone
Note 4	Calculation of Es/IotBB includes the effect of UE internal noise up to the value assumed for the associated Refsens requirement in clause 7.3.2 of TS 38.101-2 [19], and an allowance of 1dB for UE multi-band relaxation factor ΔMBP from TS 38.101-2 [19] Table 6.2.1.3-4.
Note 5:	Information about types of UE beam is given in B.2.1.3, and does not limit UE implementation or test system implementation



Table 17.7.1.1.5-3: evaluation limits for the reported values for T1 and T2 absolute accuracy rules R1, R2, R4, R5
	UE power class 3

	Normal Conditions
	Test 1
All bands
	Test 2

	Lowest reported value (Cell 1)
	FFS
	n257, n258, n261
	FFS

	
	
	n260
	FFS

	
	
	n259
	FFS

	Highest reported value (Cell 1)
	FFS
	n257, n258, n261
	FFS

	
	
	n260
	FFS

	
	
	n259
	FFS

	Lowest reported value (Cell 2)
	FFS
	n257, n258, n261
	FFS

	
	
	n260
	FFS

	
	
	n259
	FFS

	Highest reported value (Cell 2)
	FFS
	n257, n258, n261
	FFS

	
	
	n260
	FFS

	
	
	n259
	FFS

	Extreme Conditions
	Test 1
All bands
	Test 2

	Lowest reported value (Cell 1)
	FFS
	n257, n258, n261
	FFS

	
	
	n260
	FFS

	
	
	n259
	FFS

	Highest reported value (Cell 1)
	FFS
	n257, n258, n261
	FFS

	
	
	n260
	FFS

	
	
	n259
	FFS

	Lowest reported value (Cell 2)
	FFS
	n257, n258, n261
	FFS

	
	
	n260
	FFS

	
	
	n259
	FFS

	Highest reported value (Cell 2)
	FFS
	n257, n258, n261
	FFS

	
	
	n260
	FFS

	
	
	n259
	FFS



Table 17.7.1.1.5-4: evaluation limits for the ∆(Max-Min) reported values for each cell during each time period
	UE power class 3

	Normal Conditions
	Test 1
All bands
	Test 2
All bands

	∆(Max-Min) reported value Cell 1
	FFS
	FFS

	∆(Max-Min) reported value Cell 2
	FFS
	FFS

	Extreme Conditions
	Test 1
All bands
	Test 2
All bands

	∆(Max-Min) reported value Cell 1
	FFS
	FFS

	∆(Max-Min) reported value Cell 2
	FFS
	FFS



Table 17.7.1.1.5-5: evaluation limits for the reported values for T1 and T2 relative accuracy rules R3, R6
	UE power class 3

	Normal Conditions
	Test 1
All bands
	Test 2
All bands

	Lowest reported value (Cell 2 – Cell 1)
	FFS
	FFS

	Highest reported value (Cell 2 – Cell 1)
	FFS
	FFS

	Extreme Conditions
	Test 1
All bands
	Test 2
All bands

	Lowest reported value (Cell 2 – Cell 1)
	FFS
	FFS

	Highest reported value (Cell 2 – Cell 1)
	FFS
	FFS



Table 17.7.1.1.5-6: evaluation limits for the reported values for T2 with respect to T1 relative accuracy rules R7, R8
	UE power class 3

	Test 2
	Bands
	Normal Conditions
	Extreme Conditions

	Lowest reported value (Cell 1 T2 – Cell 1 T1)
	n257, n258, n261
	FFS
	FFS

	
	n260
	FFS
	FFS

	
	n259
	FFS
	FFS

	Highest reported value (Cell 1 T2 – Cell 2 T1)
	n257, n258, n261
	FFS
	FFS

	
	n260
	FFS
	FFS

	
	n259
	FFS
	FFS

	Lowest reported value (Cell 2 T2 – Cell 2 T1)
	n257, n258, n261
	FFS
	FFS

	
	n260
	FFS
	FFS

	
	n259
	FFS
	FFS

	Highest reported value (Cell 2 T2 – Cell 2 T1)
	n257, n258, n261
	FFS
	FFS

	
	n260
	FFS
	FFS

	
	n259
	FFS
	FFS



17.7.1.2	Inter-frequency measurement accuracy with FR2 serving cell and FR2 target cell
Editor’s Note: This test case is incomplete in following aspects:
-	TT analysis is still missing.
17.7.1.2.1	Test purpose
To verify that the inter-frequency SS-RSRP measurement accuracy is within the specified limits for all bands.
17.7.1.2.2	Test applicability
This test applies to all types of NR RedCap UE from Release 17 onwards.
17.7.1.2.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 17.7.1.0.2.
The normative reference for this requirement is TS 38.133 [6] clause A.17.7.1.2.
17.7.1.2.4	Test description
Same as the test description given in clause 7.7.1.2.4.
17.7.1.2.4.1	Initial conditions
Same as the initial conditions given in clause 7.7.1.2.4.1 with following exceptions:
· Table 7.7.1.2.4.1-1 is replaced by Table 17.7.1.2.4.1-1;
· Table 7.7.1.2.4.1-2 is replaced by Table 17.7.1.2.4.1-2;
Table 17.7.1.2.4.1-1: Supported test configurations
	Configuration
	Description

	17.7.1.2-1
	120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode

	17.7.1.2-2
	240 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations



Table 17.7.1.2.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, table E.15-1 and TS 38.508-1 [14] clause 4.3.1 and 4.4.2.

	Channel bandwidth
	As specified by the test configuration selected from Table 17.7.1.2.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.3.3.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.3.4.1
	

	Exceptions to connection diagram
	N/A
	



17.7.1.2.4.2	Test procedure
Same as the test procedure given in clause 7.7.1.1.4.2 with following exceptions:
-	Table 7.7.1.2.5-1 is replaced by Table 17.7.1.2.5-1;
-	Table 7.7.1.2.5-2 is replaced by Table 17.7.1.2.5-2;
-	Table 7.7.1.2.5-3 is replaced by Table 17.7.1.2.5-3;
-	Table 7.7.1.2.5-3a is replaced by Table 17.7.1.2.5-4;
-	Table 7.7.1.2.5-4 is replaced by Table 17.7.1.2.5-5;
-	Table 7.7.1.2.5-5 is replaced by Table 17.7.1.2.5-6;
17.7.1.2.4.3	Message contents
Same as the message contents given in clause 7.7.1.2.4.3.
17.7.1.2.5	Test requirement
Same as the test requirements given in clause 7.7.1.2.5 with followings exceptions:
-	Table 7.7.1.2.5-1 is replaced by Table 17.7.1.2.5-1;
-	Table 7.7.1.2.5-2 is replaced by Table 17.7.1.2.5-2;
-	Table 7.7.1.2.5-3 is replaced by Table 17.7.1.2.5-3;
-	Table 7.7.1.2.5-3a is replaced by Table 17.7.1.2.5-4;
-	Table 7.7.1.2.5-4 is replaced by Table 17.7.1.2.5-5;
-	Table 7.7.1.2.5-5 is replaced by Table 17.7.1.2.5-6;
Table 17.7.1.2.5-1: Cell-specific test parameters
	[bookmark: _Hlk114777486]Parameter
	Unit
	Cell 1
	Cell 2

	SSB ARFCN
	
	freq1
	freq2

	BWchannel
	MHz
	100: NRB,c = 66

	Data RBs allocated
	Config 1
	
	24

	
	Config 2
	
	48

	Gap pattern ID
	
	0

	Duplex mode
	
	TDD

	TDD configuration
	
	TDDConf.3.1

	PDSCH Reference measurement channel
	Config 1
	
	SR.3.2 TDD
	-

	
	Config 2
	
	SR.3.3 TDD
	-

	RMSI CORESET Reference Channel
	Config 1
	
	CR.3.1 TDD
	-

	
	Config 2
	
	CR.3.2 TDD
	-

	Dedicated CORESET Reference Channel
	Config 1
	
	CCR.3.1 TDD
	-

	
	Config 2
	
	CCR.3.7 TDD
	-

	SSB configuration
	Config 1
	
	SSB.3 FR2

	
	Config 2
	
	SSB.4 FR2

	PDSCH/PDCCH subcarrier spacing
	kHz
	120

	OCNG Patterns
	
	OP.3

	Initial BWP Configuration
	
	DLBWP.0.1
ULBWP.0.1

	Dedicated BWP configuration
	
	DLBWP.1.3
ULBWP.1.3

	TRS Configuration
	
	TRS.2.1 TDD

	PDCCH/PDSCH TCI Configuration
	
	TCI.State.2

	SMTC configuration
	
	SMTC.1

	Time offset between Cell 2 and Cell 1
	s
	3

	EPRE ratio of PSS to SSS
	
	

	EPRE ratio of PBCH DMRS to SSS
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	0

	EPRE ratio of PDSCH DMRS to SSS
	
	

	EPRE ratio of PDSCH to PDSCH DMRS
	
	

	EPRE ratio of OCNG DMRS to SSS Note 1
	
	

	EPRE ratio of OCNG to OCNG DMRS Note 1
	
	

	Propagation condition
	
	AWGN

	Antenna configuration
	
	1x2

	Note 1:	OCNG shall be used such that a constant total transmitted power spectral density is achieved for all OFDM symbols.



Table 17.7.1.2.5-2: OTA related test parameters
	Parameter
	Config
	Unit
	Test 1
	Test 2

	
	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	Angle of arrival configuration
	1~2
	
	Setup 4b according to clause A.3.15.4.2
	Setup 4b according to clause A.3.15.4.2

	
	
	
	AoA1 
Spherical coverage
	AoA2 
Rx Beam Peak
	AoA1 
Spherical coverage
	AoA2 
Rx Beam Peak

	Assumption for UE beamsNote 7
	1~2
	
	Rough
	Rough

	
Note1
	1
	dBm/15kHz Note4
	-90.6+TT
	-90.6+TT
	(Table B.2.3-2 Rx Beam PeakNote 8 +1.97dB) +TT
	(Table B.2.3-2 Rx Beam PeakNote 8 -3.03dB) +TT

	
	2
	
	-93.7+TT
	-93.7+TT
	
	

	
Note1
	1
	dBm/SCSNote4
	-81.6+TT
	-81.6+TT
	(Table B.2.3-2 Rx Beam PeakNote 8 +11.0dB) +TT
	(Table B.2.3-2 Rx Beam PeakNote 8 +6.0dB) +TT

	
	2
	
	-81.7+TT
	-81.7+TT
	(Table B.2.3-2 Rx Beam PeakNote 8 +14.0dB) +TT
	(Table B.2.3-2 Rx Beam PeakNote 8 +9.0dB) +TT

	

	1~2
	dB
	6.0+TT
	6.0+TT
	17.0+TT
	-1.0+TT

	SSB_RPNote2
	1
	dBm/SCS
	-75.6+TT
	-75.6+TT
	(Table B.2.3-2 Rx Beam PeakNote 8 +28.0dB) +TT
	(Table B.2. 3-2 Rx Beam PeakNote 8 +5.0dB) +TT

	
	2
	
	-75.7+TT
	-75.7+TT
	(Table B.2.3-2 Rx Beam PeakNote 8 +31.0dB) +TT
	(Table B.2. 3-2 Rx Beam PeakNote 8 +8.0dB) +TT

	(SSB_RPCell 1 – SSB_RPCell 2)
	1~2
	dB
	0+TT
	23.00+TT

	
BBNote6
	1
	dB
	5.26+TT
	5.96+TT
	9.53+TT
	-3.46+TT

	
	2
	
	4. 61+TT
	5.91+TT
	
	

	IoNote2
	1
	dBm/95.04 MHz Note4
	-50.00+TT
	-50.00+TT
	(Table B.2.3-2 Rx Beam PeakNote 8 +52.68dB) +TT
	(Table B.2.3-2 Rx Beam PeakNote 8 +33.13dB) +TT

	
	2
	
	-50.09+TT
	-50.09+TT
	(Table B.2.3-2 Rx Beam PeakNote 8 +55.69dB) +TT
	(Table B.2.3-2 Rx Beam PeakNote 8 +36.14dB) +TT

	(Iofreq 1 – Io freq 2)
	1~2
	dB
	0+TT
	19.55+TT

	
Note 1:	Where used, interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 2:	SSB_RP, Es/Iot, Io, (SSB_RPCell 2 – SSB_RPCell 1) and (Iofreq 2 – Io freq 1) levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 3:	Void
Note 4:	Equivalent power received by an antenna with 0 dBi gain at the centre of the quiet zone
Note 5:	Void
Note 6:	Calculation of Es/IotBB includes the effect of UE internal noise up to the value assumed for the associated Refsens requirement in clause 7.3.2 of TS 38.101-2 [19], and an allowance of 1dB for UE multi-band relaxation factor ΔMBP or ΔMBS from TS 38.101-2 [19] Table 6.2.1.3-4. 
Note 7:	Information about types of UE beam is given in B.2.1.3, and does not limit UE implementation or test system implementation
Note 8:	The value in Table B.2.3-2 is the Minimum SSB_RP for SCSSSB = 120 kHz, selected according to the operating band of Cell 2 and UE power class, without ∆MBP,n adjustment.



Table 17.7.1.2.5-3: evaluation limits for the reported values for Test 1 and Test 2 absolute accuracy rules R1, R2, R4, R5
	UE power class 3

	Normal Conditions
	Test 1
All bands
	Test 2

	Lowest reported value (Cell 1)
	FFS
	n257, n258, n261
	FFS

	
	
	n260
	FFS

	
	
	n259
	FFS

	Highest reported value (Cell 1)
	FFS
	n257, n258, n261
	FFS

	
	
	n260
	FFS

	
	
	n259
	FFS

	Lowest reported value (Cell 2)
	FFS
	n257, n258, n261
	FFS

	
	
	n260
	FFS

	
	
	n259
	FFS

	Highest reported value (Cell 2)
	FFS
	n257, n258, n261
	FFS

	
	
	n260
	FFS

	
	
	n259
	FFS

	Extreme Conditions
	Test 1
All bands
	Test 2

	Lowest reported value (Cell 1)
	FFS
	n257, n258, n261
	FFS

	
	
	n260
	FFS

	
	
	n259
	FFS

	Highest reported value (Cell 1)
	FFS
	n257, n258, n261
	FFS

	
	
	n260
	FFS

	
	
	n259
	FFS

	Lowest reported value (Cell 2)
	FFS
	n257, n258, n261
	FFS

	
	
	n260
	FFS

	
	
	n259
	FFS

	Highest reported value (Cell 2)
	FFS
	n257, n258, n261
	FFS

	
	
	n260
	FFS

	
	
	n259
	FFS



Table 17.7.1.2.5-4: evaluation limits for the ∆(Max-Min) reported values for Cell 2 during each time period
	UE power class 3

	Normal Conditions
	Test 1
All bands
	Test 2
All bands

	∆(Max-Min) reported value Cell 2
	16+TT
	16+TT

	Extreme Conditions
	Test 1
All bands
	Test 2
All bands

	∆(Max-Min) reported value Cell 2
	16+TT
	16+TT



Table 17.7.1.2.5-5: evaluation limits for the reported values for Test 1 and Test 2 absolute accuracy rules R1, R2, R4, R5 for test configuration 2
	UE power class 3

	Normal Conditions
	Test 1
All bands
	Test 2

	Lowest reported value (Cell 1)
	FFS
	n257, n258, n261
	FFS

	
	
	n260
	FFS

	
	
	n259
	FFS

	Highest reported value (Cell 1)
	FFS
	n257, n258, n261
	FFS

	
	
	n260
	FFS

	
	
	n259
	FFS

	Lowest reported value (Cell 2)
	FFS
	n257, n258, n261
	FFS

	
	
	n260
	FFS

	
	
	n259
	FFS

	Highest reported value (Cell 2)
	FFS
	n257, n258, n261
	FFS

	
	
	n260
	FFS

	
	
	n259
	FFS

	Extreme Conditions
	Test 1
All bands
	Test 2

	Lowest reported value (Cell 1)
	FFS
	n257, n258, n261
	FFS

	
	
	n260
	FFS

	
	
	n259
	FFS

	Highest reported value (Cell 1)
	FFS
	n257, n258, n261
	FFS

	
	
	n260
	FFS

	
	
	n259
	FFS

	Lowest reported value (Cell 2)
	FFS
	n257, n258, n261
	FFS

	
	
	n260
	FFS

	
	
	n259
	FFS

	Highest reported value (Cell 2)
	FFS
	n257, n258, n261
	FFS

	
	
	n260
	FFS

	
	
	n259
	FFS



Table 17.7.1.2.5-6: evaluation limits for the reported values for Test 1 and Test 2 relative accuracy rules R3, R6
	UE power class 3

	Normal Conditions
	Test 1
	Test 2
All bands

	Lowest value (RSRP report Cell 2 – RSRP report Cell 1)
	FFS
	FFS

	Highest value (RSRP report Cell 2 – RSRP report Cell 1)
	n257, n258, n261
	FFS
	n257, n258, n261
	FFS

	
	n260
	FFS
	n260
	FFS

	
	n259
	FFS
	n259
	FFS

	Extreme Conditions
	Test 1
	Test 2
All bands

	Lowest value (RSRP report Cell 2 – RSRP report Cell 1)
	FFS
	FFS

	Highest value (RSRP report Cell 2 – RSRP report Cell 1)
	n257, n258, n261
	FFS
	n257, n258, n261
	FFS

	
	n260
	FFS
	n260
	FFS

	
	n259
	FFS
	n259
	FFS



17.7.2	SS-RSRQ for RedCap
17.7.2.0	Minimum conformance requirements
17.7.2.0.1	Intra-frequency SS-RSRQ measurement accuracy requirements
Same as in clause 5.7.1.0.1.
17.7.2.0.2	Inter-frequency SS-RSRQ measurement accuracy requirements
Same as in clause 5.7.1.0.2.
17.7.2.1	Intra-frequency measurement accuracy with FR2 serving cell and FR2 target cell
Editor’s Note: This test case is incomplete in following aspects:
-	TT analysis is still missing.
17.7.2.1.1	Test purpose
To verify that the intra-frequency SS-RSRQ measurement accuracy is within the specified limits for all bands.
17.7.2.1.2	Test applicability
This test applies to all types of NR RedCap UE from Release 17 onwards.
17.7.2.1.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 17.7.2.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.17.7.2.1.
17.7.2.1.4	Test description
Same as the test description given in clause 7.7.2.1.4.
17.7.2.1.4.1	Initial conditions
Same as the initial conditions given in clause 7.7.2.1.4.1 with following exceptions:
· Table 7.7.2.1.4.1-1 is replaced by Table 17.7.2.1.4.1-1;
· Table 7.7.2.1.4.1-2 is replaced by Table 17.7.2.1.4.1-2;
Table 17.7.2.1.4.1-1: Supported test configurations
	Configuration
	Description

	17.7.2.1-1
	120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations



Table 17.7.2.1.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, table E.15-1 and TS 38.508-1 [14] clause 4.3.1 and 4.4.2.

	Channel bandwidth
	As specified by the test configuration selected from Table 17.7.2.1.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.3.3.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.3.4.1
	

	Exceptions to connection diagram
	N/A
	



17.7.2.1.4.2	Test procedure
Same as the test procedure given in clause 7.7.2.1.4.2 with following exceptions:
-	Table 7.7.2.1.5-1 is replaced by Table 17.7.2.1.5-1;
-	Table 7.7.2.1.5-2 is replaced by Table 17.7.2.1.5-2;
-	Table 7.7.2.1.5-3 is replaced by Table 17.7.2.1.5-3;
17.7.2.1.4.3	Message contents
Same as the message contents given in clause 7.7.2.1.4.3.
17.7.2.1.5	Test requirement
Same as the test requirements given in clause 7.7.2.1.5 with followings exceptions:
-	Table 7.7.2.1.5-1 is replaced by Table 17.7.2.1.5-1;
-	Table 7.7.2.1.5-2 is replaced by Table 17.7.2.1.5-2;
-	Table 7.7.2.1.5-3 is replaced by Table 17.7.2.1.5-3;
Table 17.7.2.1.5-1: Cell-specific test parameters
	Parameter
	Unit
	Cell 1
	Cell 2

	SSB ARFCN
	
	Freq1

	Duplex mode
	
	TDD

	TDD configuration
	
	TDDConf.3.1

	BWchannel
	MHz
	100: NRB,c = 66

	Data RBs allocated
	
	66

	BWP configuration
	Initial DL BWP
	
	DLBWP.0.1

	
	Dedicated DL BWP
	
	DLBWP.1.1

	
	Initial UL BWP
	
	ULBWP.0.1

	
	Dedicated UL BWP
	
	ULBWP.1.1

	TRS configuration
	
	TRS.2.1 TDD
	-

	TCI state
	
	TCI.State.0
	-

	PDSCH Reference measurement channel 
	
	SR.3.1 TDD
	-

	RMSI CORESET Reference Channel
	
	CR.3.1 TDD
	-

	Control channel RMC
	
	CCR.3.1 TDD
	-

	OCNG Patterns
	
	OP.1

	SMTC configuration
	
	SMTC.1

	SSB configuration
	
	SSB.1 FR2

	PDSCH/PDCCH subcarrier spacing
	kHz
	120

	SS-RSSI-Measurement
	
	Not Applicable

	EPRE ratio of PSS to SSS
	
	

	EPRE ratio of PBCH_DMRS to SSS
	
	

	EPRE ratio of PBCH to PBCH_DMRS
	
	

	EPRE ratio of PDCCH_DMRS to SSS
	
	

	EPRE ratio of PDCCH to PDCCH_DMRS
	dB
	0

	EPRE ratio of PDSCH_DMRS to SSS
	
	

	EPRE ratio of PDSCH to PDSCH_DMRS
	
	

	EPRE ratio of OCNG DMRS to SSSNote 1
	
	

	EPRE ratio of OCNG to OCNG DMRS Note 1
	
	

	Propagation condition
	
	AWGN

	Antenna configuration
	
	1x2

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.



Table 17.7.2.1.5-2: OTA related test parameters
	
	Unit
	Test 1
	Test 2

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	Angle of arrival configuration
	
	Setup 1 according to clause A.9.1

	Assumption for UE beamsNote 6
	
	Rough

	
Note1
	dBm/15kHzNote4
	-95+TT
	-95+TT

	
Note1
	dBm/SCSNote3
	-86+TT
	-86+TT

	

	dB
	3+TT
	3+TT

	SSB_RPNote2
	dBm/SCS Note4
	-83+TT
	-83+TT
	-89+TT
	-89+TT

	SS-RSRQ Note2
	dB
	-14.77+TT
	-14.77+TT
	-16.81+TT
	-16.81+TT

	

	dB
	-1.76+TT
	-1.76+TT
	-4.76+TT
	-4.76+TT

	IoNote2
	dBm/95.04 MHz Note4
	-50+TT
	-54+TT

	
Note 1:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 2:	SS-RSRQ, SSB_RP, and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 3:	SS-RSRQ and SS-RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
Note 4:	Equivalent power received by an antenna with 0dBi gain at the centre of the quiet zone
Note 5:	As observed with 0dBi gain antenna at the centre of the quiet zone
Note 6:	Information about types of UE beam is given in B.2.1.3, and does not limit UE implementation or test system implementation



Table 17.7.2.1.5-3: SS-RSRQ Intra frequency absolute accuracy requirements for the reported values
	UE Power Class 3
	Test 1 (All bands)
	Test 2

	Normal Conditions

	Lowest reported value (Cell 2)
	FFS
	n257, n258, n261
	FFS

	
	
	n260
	FFS

	
	
	n259
	FFS

	Highest reported value (Cell 2)
	FFS
	All bands
	FFS

	Extreme Conditions

	Lowest reported value (Cell 2)
	FFS
	n257, n258, n261
	FFS

	
	
	n260
	FFS

	
	
	n259
	FFS

	Highest reported value (Cell 2)
	FFS
	All bands
	FFS



17.7.2.2	Inter-frequency measurement accuracy with FR2 serving cell and FR2 target cell
Editor’s Note: This test case is incomplete in following aspects:
-	TT analysis is still missing.
17.7.2.2.1	Test purpose
To verify that the inter-frequency SS-RSRP measurement accuracy is within the specified limits for all bands.
17.7.2.2.2	Test applicability
This test applies to all types of NR RedCap UE from Release 17 onwards.
17.7.2.2.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 17.7.2.0.2.
The normative reference for this requirement is TS 38.133 [6] clause A.17.7.2.2.
17.7.2.2.4	Test description
Same as the test description given in clause 7.7.2.2.4.
17.7.2.2.4.1	Initial conditions
Same as the initial conditions given in clause 7.7.2.2.4.1 with following exceptions:
· Table 7.7.2.2.4.1-1 is replaced by Table 17.7.2.2.4.1-1;
· Table 7.7.2.2.4.1-2 is replaced by Table 17.7.2.2.4.1-2;
Table 17.7.2.2.4.1-1: Supported test configurations
	Configuration
	Description

	17.7.2.2-1
	120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations



Table 17.7.2.2.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, table E.15-1 and TS 38.508-1 [14] clause 4.3.1 and 4.4.2.

	Channel bandwidth
	As specified by the test configuration selected from Table 17.7.2.2.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.3.3.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.3.4.1
	

	Exceptions to connection diagram
	N/A
	



17.7.2.2.4.2	Test procedure
Same as the test procedure given in clause 7.7.2.2.4.2 with following exceptions:
-	Table 7.7.2.2.5-1 is replaced by Table 17.7.2.2.5-1;
-	Table 7.7.2.2.5-2 is replaced by Table 17.7.2.2.5-2;
-	Table 7.7.2.2.5-3 is replaced by Table 17.7.2.2.5-3;
-	Table 7.7.2.2.5-4 is replaced by Table 17.7.2.2.5-4.
17.7.2.2.4.3	Message contents
Same as the message contents given in clause 7.7.2.2.4.3.
17.7.2.2.5	Test requirement
Same as the test requirements given in clause 7.7.2.2.5 with followings exceptions:
-	Table 7.7.2.2.5-1 is replaced by Table 17.7.2.2.5-1;
-	Table 7.7.2.2.5-2 is replaced by Table 17.7.2.2.5-2;
-	Table 7.7.2.2.5-3 is replaced by Table 17.7.2.2.5-3;
-	Table 7.7.2.2.5-4 is replaced by Table 17.7.2.2.5-4.
Table 17.7.2.2.5-1: Cell-specific test parameters
	Parameter
	Unit
	Cell 1
	Cell 2

	SSB ARFCN
	
	Freq1
	Freq2

	SSB Configuration
	
	SSB.1 FR2

	Duplex mode
	
	TDD

	TDD configuration
	
	TDDConf.3.1

	BWchannel
	MHz
	100: NRB,c = 66

	BWP configuration
	Initial DL BWP
Dedicated DL BWP
	
	DLBWP.0.1

	
	
	
	DLBWP.1.1

	
	Initial UL BWP
Dedicated UL BWP
	
	ULBWP.0.1

	
	
	
	ULBWP.1.1

	TRS configuration
	
	TRS.2.1 TDD
	-

	TCI state
	
	TCI.State.0
	-

	Data RBs allocated
	
	66

	PDSCH Reference measurement channel 
	
	SR.3.1 TDD
	-

	RMSI CORESET Reference Channel
	
	CR.3.1 TDD
	-

	OCNG Patterns
	
	OP.1

	SMTC configuration
	
	SMTC.1 FR2

	PDSCH/PDCCH subcarrier spacing
	kHz
	120

	EPRE ratio of PSS to SSS
	
	

	EPRE ratio of PBCH_DMRS to SSS
	
	

	EPRE ratio of PBCH to PBCH_DMRS
	
	

	EPRE ratio of PDCCH_DMRS to SSS
	
	

	EPRE ratio of PDCCH to PDCCH_DMRS
	dB
	0

	EPRE ratio of PDSCH_DMRS to SSS
	
	

	EPRE ratio of PDSCH to PDSCH_DMRS
	
	

	EPRE ratio of OCNG DMRS to SSSNote 1
	
	

	EPRE ratio of OCNG to OCNG DMRS Note 1
	
	

	Propagation conditions
	
	AWGN

	Antenna configuration
	
	1x2

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.



Table 17.7.2.2.5-2: OTA related test parameters
	Parameter
	Unit
	Test 1
	Test 2

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	AoA setup
	
	Setup 1 in clause A.9.1

	Assumption for UE beamsNote 6
	
	Rough

	
Note1

	dBm/15kHzNote4
	-94.03+TT
	-94.03+TT
	-94.03+TT
	-94.03+TT

	
Note1

	dBm/SCSNote3
	-85.0+TT
	-85.0+TT
	-85.0+TT
	-85.0+TT

	

	dB
	-1.75+TT
	-1.75+TT

	SSB_RPNote2
	dBm/SCS Note4
	-86.75+TT
	-86.75+TT
	-88+TT
	-88+TT

	SS-RSRQNote2
	dB
	-14.75+TT
	-14.75+TT
	-15.56+TT
	-15.56+TT

	

	dB
	-1.75+TT
	-1.75+TT
	-3+TT
	-3+TT

	IoNote2
	dBm/95.04 MHz Note4
	-53.8+TT
	-53.8+TT
	-54.25+TT
	-54.25+TT

	
Note 1:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 2:	SS-RSRQ, SSB_RP, and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 3:	SS-RSRQ and SS-RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
Note 4: 	Equivalent power received by an antenna with 0dBi gain at the centre of the quiet zone
Note 5:	As observed with 0dBi gain antenna at the centre of the quiet zone
Note 6:	Information about types of UE beam is given in B.2.1.3, and does not limit UE implementation or test system implementation



Table 17.7.2.2.5-3: evaluation limits for the reported values for Test 1 and Test 2 absolute accuracy rules R1, R2, R4, R5
	UE power class 3

	Normal Conditions
	Test 1
All bands
	Test 2
All bands

	Lowest reported value (Cell 1)
	FFS
	FFS

	Highest reported value (Cell 1)
	FFS
	FFS

	Lowest reported value (Cell 2)
	FFS
	FFS

	Highest reported value (Cell 2)
	FFS
	FFS

	Extreme Conditions
	Test 1
All bands
	Test 2
All bands

	Lowest reported value (Cell 1)
	FFS
	FFS

	Highest reported value (Cell 1)
	FFS
	FFS

	Lowest reported value (Cell 2)
	FFS
	FFS

	Highest reported value (Cell 2)
	FFS
	FFS



Table 17.7.2.2.5-4: evaluation limits for the reported values for Test 1 and Test 2 relative accuracy rules R3, R6
	UE power class 3

	Normal Conditions
	Test 1
All bands
	Test 2
All bands

	Lowest value (RSRQ report Cell 2 – RSRQ report Cell 1)
	FFS
	FFS

	Highest value (RSRQ report Cell 2 – RSRQ report Cell 1)
	FFS
	FFS

	Extreme Conditions
	Test 1
All bands
	Test 2
All bands

	Lowest value (RSRQ report Cell 2 – RSRQ report Cell 1)
	FFS
	FFS

	Highest value (RSRQ report Cell 2 – RSRQ report Cell 1)
	FFS
	FFS



17.7.3	L1-RSRP measurement for beam reporting for RedCap
17.7.3.0	Minimum conformance requirements
17.7.3.0.1	SSB-based L1-RSRP absolute measurement accuracy requirements
Same as in clause 5.7.4.0.1.
17.7.3.0.2	SSB-based L1-RSRP relative measurement accuracy requirements
Same as in clause 5.7.4.0.2.
17.7.3.0.3	CSI-RS-based L1-RSRP absolute measurement accuracy requirements
Same as in clause 5.7.4.0.3.
17.7.3.0.4	CSI-RS-based L1-RSRP relative measurement accuracy requirements
Same as in clause 5.7.4.0.4.
17.7.3.1	NR SA FR2 SSB based L1-RSRP measurement accuracy
Editor's Note: This test case is incomplete in following aspects:
-	TT analysis is still missing.
17.7.3.1.1	Test purpose
To verify that the SSB based L1-RSRP absolute measurement accuracy is within the specified limits for all bands.
17.7.3.1.2	Test applicability
This test applies to all types of NR RedCap UE from Release 17 onwards.
17.7.3.1.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 17.7.3.0.1 and 17.7.3.0.2.
The normative reference for this requirement is TS 38.133 [6] clause A.17.7.3.1.
17.7.3.1.4	Test description
17.7.3.1.4.1	Initial conditions
Same as the initial conditions given in clause 7.7.4.1.4.1 with following aspects:
· Table 7.7.4.1.4.1-1 is replaced by Table 17.7.3.1.4.1-1;
· Table 7.7.4.1.4.1-2 is replaced by Table 17.7.3.1.4.1-2;
Table 17.7.3.1.4.1-1: Supported test configurations
	Test Case ID
	Description

	17.7.3.1-1
	NR 120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode

	17.7.3.1-2
	NR 240 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode

	Note: The UE is only required to be tested in one of the supported test configurations



Table 17.7.3.1.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC, TL/VL, TL/VH, TH/VL, TH/VH
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.15-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 17.7.3.1.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.3.3.1-1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.4.1.1
	

	Exceptions to connection diagram
	N/A
	



17.7.3.1.4.2	Test procedure
Same as the test procedure given in clause 7.7.4.1.4.2 with following aspects:
· Table 7.7.4.1.5-1 is replaced by Table 17.7.3.1.5-1;
· Table 7.7.4.1.5-2 is replaced by Table 17.7.3.1.5-2;
· Table 7.7.4.1.5-3 is replaced by Table 17.7.3.1.5-3;
· Table 7.7.4.1.5-3a is replaced by Table 17.7.3.1.5-4;
· Table 7.7.4.1.5-3b is replaced by Table 17.7.3.1.5-5;
· Table 7.7.4.1.5-4 is replaced by Table 17.7.3.1.5-6;
· Table 7.7.4.1.5-5 is replaced by Table 17.7.3.1.5-7;
17.7.3.1.4.3	Message contents
Same as the message contents given in clause 7.7.4.1.4.3. 
17.7.3.1.5	Test requirement
Same as the test requirements given in clause 7.7.4.1.5 with following aspects:
· Table 7.7.4.1.5-1 is replaced by Table 17.7.3.1.5-1;
· Table 7.7.4.1.5-2 is replaced by Table 17.7.3.1.5-2;
· Table 7.7.4.1.5-3 is replaced by Table 17.7.3.1.5-3;
· Table 7.7.4.1.5-3a is replaced by Table 17.7.3.1.5-4;
· Table 7.7.4.1.5-3b is replaced by Table 17.7.3.1.5-5;
· Table 7.7.4.1.5-4 is replaced by Table 17.7.3.1.5-6;
· Table 7.7.4.1.5-5 is replaced by Table 17.7.3.1.5-7;
Table 17.7.3.1.5-1: Cell-specific test parameters
	Parameter
	Config
	Unit
	Test 1 & Test 2

	SSB GSCN
	1,2
	
	freq1

	Duplex mode
	1,2
	
	TDD

	TDD Configuration
	1,2
	
	TDDConf.3.1

	BWchannel
	1,2
	MHz
	100: NRB,c = 66

	Data RBs allocated
	1,2
	
	66

	PDSCH Reference measurement channel
	1
	
	SR.3.2 TDD

	
	2
	
	SR.3.3 TDD

	RMSI CORESET Reference Channel
	1
	
	CR.3.1 TDD

	
	2
	
	CR.3.2 TDD

	Dedicated CORESET Reference Channel
	1
	
	CCR.3.1 TDD

	
	2
	
	CCR.3.7 TDD

	SSB configuration
	1
	
	SSB.1 FR2

	
	2
	
	SSB.2 FR2

	OCNG Patterns
	1,2
	
	OP.1

	Initial BWP Configuration
	1,2
	
	DLBWP.0.1
ULBWP.0.1

	Dedicated BWP configuration
	1,2
	
	DLBWP.1.3
ULBWP.1.3

	TRS Configuration
	1,2
	
	TRS.2.1 TDD

	PDCCH/PDSCH TCI Configuration
	1,2
	
	TCI.State.2

	SMTC configuration
	1,2
	
	SMTC.1

	reportConfigType
	1,2
	
	periodic

	reportQuantity
	1,2
	
	ssb-Index-RSRP

	Number of reported RS
	1,2
	
	2

	L1-RSRP reporting period
	1,2
	
	slot320

	Propagation condition
	1,2
	
	AWGN

	Antenna configuration
	
	
	1x2

	EPRE ratio of PSS to SSS
	1,2
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	
	

	EPRE ratio of PDSCH DMRS to SSS
	
	
	

	EPRE ratio of PDSCH to PDSCH DMRS
	
	
	

	EPRE ratio of OCNG DMRS to SSSNote 1
	
	
	

	EPRE ratio of OCNG to OCNG DMRS Note 1
	
	
	

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for [image: ] to be fulfilled.



Table 17.7.3.1.5-2: OTA related test parameters
	Parameter
	Config
	Unit
	Test 1
	Test 2 NOTE 2

	
	
	
	SSB0
	SSB1
	SSB0
	SSB1

	Angle of arrival configuration
	
	
	Setup 1 according to A.9.1
	Setup 1 according to A.9.1

	Assumption for UE beamsNote 3
	
	
	Rough
	Rough

	

	1~2
	dBm/15kHz
	-100+TT
	n.a.

	

	1
	dBm/SSB SCS
	-91+TT
	n.a.

	
	2
	
	-88+TT
	n.a.

	[image: ]
	1~2
	dB
	10+TT
	-2+TT
	n.a.

	SSB_RPNote1
	1
	dBm/SCS
	-81+TT
	-93+TT
	As in Table B.2.4-2+TT

	
	2
	
	-78+TT
	-90+TT
	As in Table B.2.4-2+TT

	IoNote1
	1~2
	dBm/
95.04MHz
	-51.57+TT
	SSB_RP+28.98+TT

	[image: ]
	1~2
	dB
	10+TT
	-2+TT
	n.a.

	Note 1:	SSB_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 2:	No additional noise is added by the test system in Test 2.
Note 3:	Information about types of UE beam is given in B.2.1.3, and does not limit UE implementation or test system implementation



Table 17.7.3.1.5-3: L1-RSRP absolute accuracy requirements for the reported values for test configurations 1 and 2 for the absolute accuracy rules R1, R3
	UE power class 3

	Normal Conditions
	Test 1
All bands
	Test 2

	Lowest reported value (SSB#0)
	FFS
	n257, n258, n261
	FFS

	
	
	n260
	FFS

	
	
	n259
	FFS

	Highest reported value (SSB#0)
	FFS
	n257, n258, n261
	FFS

	
	
	n260
	FFS

	
	
	n259
	FFS

	Extreme Conditions
	Test 1
All bands
	Test 2

	Lowest reported value (SSB#0)
	FFS
	n257, n258, n261
	FFS

	
	
	n260
	FFS

	
	
	n259
	FFS

	Highest reported value (SSB#0)
	FFS
	n257, n258, n261
	FFS

	
	
	n260
	FFS

	
	
	n259
	FFS



Table 17.7.3.1.5-4: evaluation limits for the ∆(Max-Min) reported values for SSB#0 for rules R1
	UE power class 3

	Normal Conditions
	Test 1
All bands
	Test 2
All bands

	∆(Max-Min) reported value SSB#0
	FFS
	FFS

	Extreme Conditions
	Test 1
All bands
	Test 2
All bands

	∆(Max-Min) reported value SSB#0
	FFS
	FFS



Table 17.7.3.1.5-5: evaluation limits for the ∆(Max-Min) reported values for SSB#0 or SSB#1 for rules R3
	UE power class 3

	Normal Conditions
	Test 1
All bands
	Test 2
All bands

	∆(Max-Min) reported value SSB#0 or SSB#1
	FFS
	FFS

	Extreme Conditions
	Test 1
All bands
	Test 2
All bands

	∆(Max-Min) reported value SSB#0 or SSB#1
	FFS
	FFS



Table 17.7.3.1.5-6: L1-RSRP absolute accuracy requirements for the reported values for test configurations 3 and 4 for the absolute accuracy rules R1, R3
	UE power class 3

	Normal Conditions
	Test 1
All bands
	Test 2

	Lowest reported value 
	FFS
	n257, n258, n261
	FFS

	
	
	n260
	FFS

	
	
	n259
	FFS

	Highest reported value 
	FFS
	n257, n258, n261
	FFS

	
	
	n260
	FFS

	
	
	n259
	FFS

	
	
	n259
	FFS

	Extreme Conditions
	Test 1
All bands
	Test 2

	Lowest reported value 
	FFS
	n257, n258, n261
	FFS

	
	
	n260
	FFS

	
	
	n259
	FFS

	Highest reported value 
	FFS
	n257, n258, n261
	FFS

	
	
	n260
	FFS

	
	
	n259
	FFS



Table 17.7.3.1.5-7: evaluation limits for the reported values for T1 and T2 relative accuracy rules R2, R4
	UE power class 3

	Normal Conditions
	Test 1
All bands
	Test 2
All bands

	Lowest DIFF RSRP reported value
	FFS
	FFS

	Highest DIFF RSRP reported value
	FFS
	FFS

	Extreme Conditions
	Test 1
All bands
	Test 2
All bands

	Lowest DIFF RSRP reported value
	FFS
	FFS

	Highest DIFF RSRP reported value
	FFS
	FFS



17.7.3.2	NR SA FR2 CSI-RS based L1-RSRP measurement on resource set with repetition off
Editor's Note: This test case is incomplete in following aspects:
-	TT analysis is still missing.
17.7.3.2.1	Test purpose
To verify that the CSI-RS based L1-RSRP absolute measurement accuracy is within the specified limits for all bands.
17.7.3.2.2	Test applicability
This test applies to all types of NR RedCap UE from Release 17 onwards.
17.7.3.2.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 17.7.3.0.3 and 17.7.3.0.4.
The normative reference for this requirement is TS 38.133 [6] clause A.17.7.3.2.
17.7.3.2.4	Test description
17.7.3.2.4.1	Initial conditions
Same as the initial conditions given in clause 7.7.4.2.4.1 with following aspects:
· Table 7.7.4.2.4.1-1 is replaced by Table 17.7.3.2.4.1-1;
· Table 7.7.4.2.4.1-2 is replaced by Table 17.7.3.2.4.1-2;
Table 17.7.3.2.4.1-1: Supported test configurations
	Test Case ID
	Description

	17.7.3.2-1
	NR 120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode

	Note: The UE is only required to be tested in one of the supported test configurations



Table 17.7.3.2.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC, TL/VL, TL/VH, TH/VL, TH/VH
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.15-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 17.7.3.2.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.3.1.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.4.1.1
	

	Exceptions to connection diagram
	N/A
	



17.7.3.2.4.2	Test procedure
Same as the test procedure given in clause 7.7.4.2.4.2 with following aspects:
· Table 7.7.4.2.5-1 is replaced by Table 17.7.3.2.5-1;
· Table 7.7.4.2.5-2 is replaced by Table 17.7.3.2.5-2;
· Table 7.7.4.2.5-3 is replaced by Table 17.7.3.2.5-3;
· Table 7.7.4.2.5-3a is replaced by Table 17.7.3.2.5-4;
· Table 7.7.4.2.5-3b is replaced by Table 17.7.3.2.5-5;
· Table 7.7.4.2.5-4 is replaced by Table 17.7.3.2.5-6;
17.7.3.2.4.3	Message contents
Same as the message contents given in clause 7.7.4.2.4.3. 
17.7.3.2.5	Test requirement
Same as the test requirements given in clause 7.7.4.2.5 with following aspects:
· Table 7.7.4.2.5-1 is replaced by Table 17.7.3.2.5-1;
· Table 7.7.4.2.5-2 is replaced by Table 17.7.3.2.5-2;
· Table 7.7.4.2.5-3 is replaced by Table 17.7.3.2.5-3;
· Table 7.7.4.2.5-3a is replaced by Table 17.7.3.2.5-4;
· Table 7.7.4.2.5-3b is replaced by Table 17.7.3.2.5-5;
· Table 7.7.4.2.5-4 is replaced by Table 17.7.3.2.5-6;
Table 17.7.3.2.5-1: Cell-specific test parameters
	Parameter
	Config
	Unit
	Test 1 & Test 2

	SSB GSCN
	1
	
	freq1

	Duplex mode
	1
	
	TDD

	TDD Configuration
	1
	
	TDDConf.3.1

	BWchannel
	1
	MHz
	100: NRB,c = 66

	PDSCH Reference measurement channel
	1
	
	SR.3.1 TDD

	RMSI CORESET Reference Channel
	1
	
	CR.3.1 TDD

	Dedicated CORESET Reference Channel
	1
	
	CCR.3.1 TDD

	SSB configuration
	1
	
	SSB.1 FR2

	OCNG Patterns
	1
	
	OP.1

	Initial BWP Configuration
	1
	
	DLBWP.0.1
ULBWP.0.1

	Dedicated BWP configuration
	1
	
	DLBWP.1.1
ULBWP.1.1

	TRS Configuration
	1
	
	TRS.2.1 TDD

	PDCCH/PDSCH TCI Configuration
	1
	
	TCI.State.2

	SMTC configuration
	1
	
	SMTC.1

	CSI-RS
	1
	
	CSI-RS.3.2 TDD

	reportConfigType
	1
	
	periodic

	reportQuantity
	1
	
	cri-RSRP

	Number of reported RS
	1
	
	2

	L1-RSRP reporting period
	1
	
	slot320

	Propagation condition
	1
	
	AWGN

	Antenna configuration
	1
	
	1x2

	EPRE ratio of PSS to SSS
	1
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	
	

	EPRE ratio of PDSCH DMRS to SSS
	
	
	

	EPRE ratio of PDSCH to PDSCH DMRS
	
	
	

	EPRE ratio of OCNG DMRS to SSSNote 1
	
	
	

	EPRE ratio of OCNG to OCNG DMRS Note 1
	
	
	

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for [image: ] to be fulfilled.



Table 17.7.3.2.5-2: OTA related test parameters
	Parameter
	Unit
	Test 1
	Test 2 NOTE 3

	
	
	CSI-RS0
	CSI-RS1
	CSI-RS0
	CSI-RS1

	Angle of arrival configuration
	
	Setup 1 according to A.9.1
	Setup 1 according to A.9.1

	Assumption for UE beamsNote 4
	
	Rough
	Rough

	

	dBm/ 15kHz
	-100+TT
	n.a.

	

	dBm/ SCS
	-91+TT
	n.a.
n.a.

	

	dB
	10+TT
	-2+TT
	n.a.

	CSI-RS-RSRPNote1
	dBm/ SCS
	-81+TT
	-93+TT
	As in Table B.2.4-2+TT

	IoNote1
	dBm/ 95.04MHz
	-59.86+TT
	SS-RSRP+28.98+TT

	

	dB
	-51.57+TT
	-2+TT
	n.a.

	Note 1:	RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 2:	RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
Note 3:	No additional noise is added by the test system in Test 2.
Note 4:	Information about types of UE beam is given in B.2.1.3, and does not limit UE implementation or test system implementation



Table 17.7.3.2.5-3: L1-RSRP absolute accuracy requirements for the reported values for the absolute accuracy rules R1, R3
	UE power class 3

	Normal Conditions
	Test 1
All bands
	Test 2

	Lowest reported value (SSB#0)
	FFS
	n257, n258, n261
	FFS

	
	
	n260
	FFS

	
	
	n259
	FFS

	Highest reported value (SSB#0)
	FFS
	n257, n258, n261
	FFS

	
	
	n260
	FFS

	
	
	n259
	FFS

	Extreme Conditions
	Test 1
All bands
	Test 2

	Lowest reported value (SSB#0)
	FFS
	n257, n258, n261
	FFS

	
	
	n260
	FFS

	
	
	n259
	FFS

	Highest reported value (SSB#0)
	FFS
	n257, n258, n261
	FFS

	
	
	n260
	FFS

	
	
	n259
	FFS



Table 17.7.3.2.5-4: evaluation limits for the ∆(Max-Min) reported values for CSI-RS#0 for rules R1
	UE power class 3

	Normal Conditions
	Test 1
All bands
	Test 2
All bands

	∆(Max-Min) reported value SSB#0
	FFS
	FFS

	Extreme Conditions
	Test 1
All bands
	Test 2
All bands

	∆(Max-Min) reported value SSB#0
	FFS
	FFS



Table 17.7.3.2.5-5: evaluation limits for the ∆(Max-Min) reported values for CSI-RS#0 or CSI-RS#1 for rules R3
	UE power class 3

	Normal Conditions
	Test 1
All bands
	Test 2
All bands

	∆(Max-Min) reported value SSB#0 or SSB#1
	FFS
	FFS

	Extreme Conditions
	Test 1
All bands
	Test 2
All bands

	∆(Max-Min) reported value SSB#0 or SSB#1
	FFS
	FFS



Table 17.7.3.2.5-6: evaluation limits for the reported values for Test 1 and Test 2 relative accuracy rules R2, R4
	UE power class 3

	Normal Conditions
	Test 1
All bands
	Test 2
All bands

	Lowest DIFF RSRP reported value
	FFS
	FFS

	Highest DIFF RSRP reported value
	FFS
	FFS

	Extreme Conditions
	Test 1
All bands
	Test 2
All bands

	Lowest DIFF RSRP reported value
	FFS
	FFS

	Highest DIFF RSRP reported value
	FFS
	FFS



17.7.4	SS-SINR for RedCap
17.7.4.0	Minimum conformance requirements
17.7.4.0.1	Intra-frequency SS-SINR measurement accuracy requirements
Same as in clause 5.7.3.0.1.
17.7.4.0.2	Inter-frequency SS-SINR measurement accuracy requirements
Same as in clause 5.7.3.0.2.
17.7.4.1	Intra-frequency measurement accuracy with FR2 serving cell and FR2 target cell
Editor’s Note: This test case is incomplete in following aspects:
-	TT analysis is still missing.
17.7.4.1.1	Test purpose
To verify that the intra-frequency SS-SINR measurement accuracy is within the specified limits for all bands.
17.7.4.1.2	Test applicability
This test applies to all types of NR RedCap UE from Release 17 onwards and supporting SS-SINR measurements.
17.7.4.1.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 17.7.4.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.17.7.4.1.
17.7.4.1.4	Test description
Same as the test description given in clause 7.7.3.1.4.
17.7.4.1.4.1	Initial conditions
Same as the initial conditions given in clause 7.7.3.1.4.1 with following exceptions:
· Table 7.7.3.1.4.1-1 is replaced by Table 17.7.4.1.4.1-1;
· Table 7.7.3.1.4.1-2 is replaced by Table 17.7.4.1.4.1-2;
Table 17.7.4.1.4.1-1: Supported test configurations
	Configuration
	Description

	17.7.4.1-1
	NR 120 kHz SSB SCS, 100 MHz bandwidth, FDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations



Table 17.7.4.1.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 36.508 [25] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.5-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the selected test configuration.

	Propagation conditions
	AWGN
	As specified in Annex C.2.1

	Connection Diagram
	TE Part: A.3.3.1.1
DUT Part: A.3.4.1.1
	As specified in TS 38.508-1 [14] Annex A.

	Exceptions to connection diagram
	N/A
	



17.7.4.1.4.2	Test procedure
Same as the test procedure given in clause 7.7.3.1.4.2 with following exceptions:
-	Table 7.7.3.1.5-1 is replaced by Table 17.7.4.1.5-1;
-	Table 7.7.3.1.5-2 is replaced by Table 17.7.4.1.5-2;
-	Table 7.7.3.1.5-3 is replaced by Table 17.7.4.1.5-3;
17.7.4.1.4.3	Message contents
Same as the message contents given in clause 7.7.3.1.4.3.
17.7.4.1.5	Test requirement
Same as the test requirement given in clause 7.7.3.1.5 with following exceptions:
-	Table 7.7.3.1.5-1 is replaced by Table 17.7.4.1.5-1;
-	Table 7.7.3.1.5-2 is replaced by Table 17.7.4.1.5-2;
-	Table 7.7.3.1.5-3 is replaced by Table 17.7.4.1.5-3;
Table 17.7.4.1.5-1: Cell-specific test parameters
	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	
	

	SSB ARFCN
	
	Freq2

	Duplex mode
	
	TDD

	TDD configuration
	
	TDDConf.3.1

	BWchannel
	MHz
	100: NRB,c = 66

	Data RBs allocated
	
	66

	Downlink initial BWP configuration
	
	DLBWP.0.1

	Downlink dedicated BWP configuration
	
	DLBWP.1.1

	Uplink initial BWP configuration
	
	ULBWP.0.1

	Uplink dedicated BWP configuration
	
	ULBWP.1.1

	DRX cycle configuration
	ms
	Not applicable

	TRS configuration
	
	TRS.2.1 TDD

	TCI state
	
	TCI.State.0

	PDSCH Reference measurement channel 
	
	SR.3.1 TDD
	-

	RMSI CORESET Reference Channel
	
	CR.3.1 TDD
	-

	Dedicated RMSI CORESET Reference Channel
	
	CCR.3.1 TDD
	-

	OCNG Patterns
	
	OP.1

	SMTC configuration
	
	SMTC.1

	SSB configuration
	
	SSB.1 FR2

	PDSCH/PDCCH subcarrier spacing
	kHz
	120

	SS-RSSI-Measurement
	
	Not Applicable

	EPRE ratio of PSS to SSS
	
	

	EPRE ratio of PBCH_DMRS to SSS
	
	

	EPRE ratio of PBCH to PBCH_DMRS
	
	

	EPRE ratio of PDCCH_DMRS to SSS
	
	

	EPRE ratio of PDCCH to PDCCH_DMRS
	dB
	0

	EPRE ratio of PDSCH_DMRS to SSS
	
	

	EPRE ratio of PDSCH to PDSCH_DMRS
	
	

	EPRE ratio of OCNG DMRS to SSSNote 1
	
	

	EPRE ratio of OCNG to OCNG DMRS Note 1
	
	

	Propagation conditions
	
	AWGN

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.



Table 17.7.4.1.5-2: OTA related test parameters
	Parameter
	Unit
	Test 1
	Test 3

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	Angle of arrival configuration
	
	Setup 1 according to clause A.9.1
	Setup 1 according to clause A.9.1

	Assumption for UE beamsNote 6
	
	Rough
	Rough

	
Note1
	dBm/15kHz Note4
	-105+TT
	-105+TT

	
Note1
	dBm/SCS Note3
	-96+TT
	-96+TT

	

	dB
	4.54+TT
	2.66+TT

	SSB_RPNote2
	dBm/SCS Note4
	-91.46+TT
	-93.34+TT
	-99+TT
	-99+TT

	SS-SINR Note2
	dB
	0+TT
	-3.2+TT
	-4.76+TT
	-4.76+TT

	

	dB
	0+TT
	-3.2+TT
	-4.76+TT
	-4.76+TT

	IoNote2
	dBm/95.04 MHz Note4
	-59.2+TT
	-64+TT

	
Note 1:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 2:	SS-SINR, SSB_RP, and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 3:	SS-SINR and SS-RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
Note 4:	Equivalent power received by an antenna with 0 dBi gain at the centre of the quiet zone
Note 5:	As observed with 0 dBi gain antenna at the centre of the quiet zone
Note 6:	Information about types of UE beam is given in B.2.1.3, and does not limit UE implementation or test system implementation



Table 17.7.4.1.5-3: SS-SINR Intra frequency absolute accuracy requirements for the reported values
	UE Power Class 3
	Test 1
	Test 2

	Normal Conditions

	Lowest reported value (Cell 2)
	n257, n258, n261
	FFS
	All bands
	FFS

	
	n260
	FFS
	
	

	
	n259
	FFS
	
	

	Highest reported value (Cell 2)
	All bands
	FFS
	n257, n258, n261
	FFS

	
	
	
	n260
	FFS

	
	
	
	n259
	FFS

	Extreme Conditions

	Lowest reported value (Cell 2)
	n257, n258, n261
	FFS
	All bands
	FFS

	
	n260
	FFS
	
	

	
	n259
	FFS
	
	

	Highest reported value (Cell 2)
	All bands
	FFS
	n257, n258, n261
	FFS

	
	
	
	n260
	FFS

	
	
	
	n259
	FFS



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
18	E-UTRA - NR inter-RAT with E-UTRA serving cell
18.1	RRC_IDLE state mobility
18.1.1	Inter-rat NR cell re-selection
18.1.1.0	Minimum conformance requirements
TBD
18.1.1.1	E-UTRA - NR SA FR1 E-UTRA Cell reselection to higher priority NR target Cell in FR1
Editor's Note: This test case is incomplete in following aspects:
-	Message contents are missing.
-	Test procedure is TBD
-	Test applicability is missing
-	TT analysis is missing.
-	Cell mapping is missing
18.1.1.1.1	Test purpose
The purpose of this test is to verify the requirement for the E-UTRA - NR SA FR1 inter-RAT cell reselection for RedCap UEs. The requirements are specified in TS 38.133 [6] in clause TBD.
18.1.1.1.2	Test applicability
This test applies to all types of NR RedCap UE release 17 and forward.
18.1.1.1.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 18.1.1.0.x.
The normative reference for this requirement is TS 38.133 [6] clause A.18.1.1.1.
18.1.1.1.4	Test description
18.1.1.1.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 18.1.1.1.4.1-1.
Table 18.1.1.1.4.1-1: Supported test configurations for E-UTRA - NR SA FR1 E-UTRA Cell reselection to higher priority NR target Cell in FR1
	Configuration
	Description

	18.1.1.1-1
	LTE FDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	18.1.1.1-2
	LTE FDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	18.1.1.1-3
	LTE FDD, NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode

	18.1.1.1-4
	LTE TDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	18.1.1.1-5
	LTE TDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	18.1.1.1-6
	LTE TDD, NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode

	18.1.1.1-7
	LTE FDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	18.1.1.1-8
	LTE TDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations



Configure the test equipment and the DUT according to the parameters in Table 18.1.1.1.4.1-2.
Table 18.1.1.1.4.1-2: Initial conditions for E-UTRA - NR SA FR1 E-UTRA Cell reselection to higher priority NR target Cell in FR1
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, table E.4-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 6.1.1.2.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	TBD
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	TBD
	

	Exceptions to connection diagram
	Without faders.
	



1.	The general test parameter settings are set up according to Table 18.1.1.1.4.1-3.
2.	Message contents are defined in clause 18.1.1.1.4.3.
3.	The test scenario comprises of 1 E-UTRA cell and 1 NR cell. E-UTRA cell 1 is already identified by the UE prior to the start of the test. Cell 2 is of higher priority than cell 1.
Table 18.1.1.1.4.1-3: General test parameters for E-UTRA - NR SA FR1 E-UTRA Cell reselection to higher priority NR target Cell in FR1
	Parameter
	Unit
	Test configuration
	Value
	Comment

	Initial condition
	Active cell
	
	1, 2, 3, 4, 5, 6, 7, 8
	Cell2
	The UE camps on cell 2 in the initial phase

	
	Neighbour cell
	
	1, 2, 3, 4, 5, 6, 7, 8
	Cell1
	

	T1 end condition
	Active cell
	
	
	Cell1
	During T1 period the UE reselects to cell 1

	
	Neighbour cell
	
	
	Cell2
	

	T3 end condition
	Active cell
	
	1, 2, 3, 4, 5, 6, 7, 8
	Cell2
	The UE shall perform reselection to cell 2 during T3

	
	Neighbour cell
	
	1, 2, 3, 4, 5, 6, 7, 8
	Cell1
	

	RF Channel Number
	
	1, 2, 3, 4, 5, 6, 7, 8
	1, 2
	E-UTRAN radio channel (1) and NR radio channel (2) are used for this test

	Time offset between cells
	
	1, 4, 7, 8
	3 ms
	Asynchronous cells

	
	
	2, 5
	3 s
	Synchronous cells

	
	
	3, 6
	3 s
	Synchronous cells

	Access Barring Information
	-
	1, 2, 3, 4, 5, 6, 7, 8
	Not Sent
	No additional delays in random access procedure.

	DRX cycle length
	s
	1, 2, 3, 4, 5, 6, 7, 8
	1.28
	The value shall be used for all cells in the test.

	NR PRACH configuration index
	
	1, 2, 3, 4, 5, 6, 7, 8
	102
	The detailed configuration is specified in TS 38.211 clause 6.3.3.2

	T1
	s
	1, 2, 3, 4, 5, 6, 7, 8
	15
	T1 needs to be defined so that cell re-selection reaction time is taken into account.

	T2
	s
	1, 2, 3, 4, 5, 6, 7, 8
	>7
	During T2, cell 2 shall be powered off, and during the off time the physical cell identity shall be changed. The intention is to ensure that cell 2 has not been detected by the UE prior to the start of period T3.

	T3
	s
	1, 2, 3, 4, 5, 6, 7, 8
	75
	T3 needs to be defined so that cell re-selection reaction time is taken into account.



18.1.1.1.4.2	Test procedure
TBD
18.1.1.1.4.3	Message contents
Message contents are according to TS 38.508-1 [14] clause 7.3 with the following exceptions:
TBD
18.1.1.1.5	Test requirement
Table 18.1.1.1.5-1 defines the primary level settings including test tolerances for NR – E-UTRA cell re-selection test case in AWGN for 2 Rx UE.
Table 18.1.1.1.5-1: NR cell 2 specific test parameters for E-UTRA - NR SA FR1 E-UTRA Cell reselection to higher priority NR target Cell in FR1
	Parameter
	Unit
	Test configuration
	Cell 2

	
	
	
	T1
	T2
	T3

	TDD configuration
	
	1, 4, 7, 8
	N/A

	
	
	2, 5
	TDDConf.1.1

	
	
	3, 6
	TDDConf.2.1

	PDSCH Reference measurement channel
	
	1, 4, 7, 8
	SR.1.1 FDD

	
	
	2, 5
	SR.1.1 TDD

	
	
	3, 6
	SR.2.1 TDD

	RMSI CORESET Reference Channel
	
	1, 4, 7, 8
	CR.1.1 FDD

	
	
	2, 5
	CR.1.1 TDD

	
	
	3, 6
	CR.2.1 TDD

	RMC CORESET Reference Channel
	
	1, 4, 7, 8
	CCR.1.1 FDD

	
	
	2, 5
	CCR.1.1 TDD

	
	
	3, 6
	CCR.2.1 TDD

	OCNG Patterns
	
	1, 2, 3, 4, 5, 6, 7, 8
	OP.1

	SMTC configuration
	
	1, 2, 3, 4, 5, 6, 7, 8
	SMTC.1

	SSB configuration
	
	1, 4
	SSB.1 FR1

	
	
	2, 5
	SSB.1 FR1

	
	
	3, 6
	SSB.1 RedCap FR1

	Initial DL BWP configuration
	
	1, 2, 3, 4, 5, 6, 7, 8
	DLBWP.0.1

	Initial UL BWP configuration
	
	1, 2, 3, 4, 5, 6, 7, 8
	ULBWP.0.1

	RLM-RS
	
	1, 2, 3, 4, 5, 6
	SSB

	Qrxlevmin
	dBm/SCS
	1, 2, 4, 5
	-140

	
	
	3, 6
	-137

	Pcompensation
	dB
	1, 2, 3, 4, 5, 6, 7, 8
	0

	Qhysts
	dB
	1, 2, 3, 4, 5, 6
	0

	Qoffsets, n
	dB
	1, 2, 3, 4, 5, 6, 7, 8
	0

	Cell_selection_and_
reselection_quality_measurement
	
	1, 2, 3, 4, 5, 6, 7, 8
	SS-RSRP

	

	dB
	1, 4, 7, 8
	-4
	-infinity
	12

	
	
	2, 5
	
	
	

	
	
	3, 6
	
	
	

	
 Note2
	dBm/SCS
	1, 4, 7, 8
	-98

	
	
	2, 5
	-98

	
	
	3, 6
	-95

	
 Note2
	dBm/15 kHz
	1, 4, 7, 8
	-98

	
	
	2, 5
	

	
	
	3, 6
	

	

	dB
	1, 4, 7, 8
	-4
	-infinity
	12

	
	
	2, 5
	
	
	

	
	
	3, 6
	
	
	

	SS-RSRP Note3
	dBm/SCS
	1, 4, 7, 8
	-102
	-infinity
	-86

	
	
	2, 5
	-102
	-infinity
	-86

	
	
	3, 6
	-99
	-infinity
	-83

	Io
	dBm/9.36 MHz
	1, 4, 7, 8
	-68.60
	-70.05
	-57.78

	
	dBm/9.36 MHz
	2, 5
	-68.60
	-70.05
	-57.78

	
	dBm/38.16 MHz
	3, 6
	-62.50
	-63.95
	-51.69

	Treselection
	s
	1, 2, 3, 4, 5, 6, 7, 8
	0
	0
	0

	SnonintrasearchP
	dB
	1, 2, 3, 4, 5, 6, 7, 8
	50

	Threshx, highP
	dB
	1, 2, 3, 4, 5, 6, 7, 8
	48

	Threshserving, lowP
	dB
	1, 2, 3, 4, 5, 6, 7, 8
	44

	Threshx, lowP
	dB
	1, 2, 3, 4, 5, 6, 7, 8
	50

	Propagation Condition
	
	1, 2, 3, 4, 5, 6, 7, 8
	AWGN

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	SS-RSRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



Table 18.1.1.1.5-2: E-UTRA cell 1 specific test parameters for E-UTRA - NR SA FR1 E-UTRA Cell reselection to higher priority NR target Cell in FR1
	Parameter
	Unit
	Cell 1

	
	
	T1
	T2
	T3

	E-UTRA RF Channel number
	
	1

	BWchannel
	MHz
	10

	OCNG Patterns defined in TS 36.133 [15] clause A.3.2
	
	OP.2 TDD for test configuration 1, 2, 3;
OP.2 FDD for test configuration 4, 5, 6

	PBCH_RA
	dB
	0

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	PCFICH_RB
	dB
	

	PHICH_RA
	dB
	

	PHICH_RB
	dB
	

	PDCCH_RA
	dB
	

	PDCCH_RB
	dB
	

	PDSCH_RA
	dB
	

	PDSCH_RB
	dB
	

	OCNG_RANote 1
	dB
	

	OCNG_RBNote 1
	dB
	

	Qrxlevmin
	dBm
	-140

	
 Note 2
	dBm/15 kHz
	-98

	RSRP Note 3
	dBm/15 KHz
	-84
	-84
	-84 

	

	dB
	14 
	14
	14

	

	dB
	14 
	14
	14

	TreselectionEUTRAN
	S
	0

	SnonintrasearchP
	dB
	50

	Threshx, highP
	dB
	48

	Threshserving, lowP
	dB
	44

	Threshx, lowP
	dB
	50

	Propagation Condition
	
	AWGN

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	RSRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



The cell reselection delay to a higher priority NR cell is defined as the time from the beginning of time period T3, to the moment when the UE camps on cell 2 and starts to send preambles on the PRACH for sending the RRCSetupRequest message to perform a registration procedure for mobility and periodic registration update on cell 2.
The cell re-selection delay to a higher priority cell shall be less than 68 s.
NOTE:	The cell re-selection delay to a higher priority cell can be expressed as: Thigher_priority_search + Tevaluate, NR + TSI-NR, and to a lower priority cell can be expressed as: Tevaluate, NR + TSI-NR,
The rate of correct events observed during repeated tests shall be at least 90% with the confidence level of 95%.
18.2	RRC_CONNECTED state mobility for RedCap
18.2.1	Handover for RedCap
18.2.1.0	Minimum conformance requirements
Then minimum requirements given in clause 16.3.1.0.2 apply.
The normative reference for this requirement is TS 36.133 [23] clause 5.3.4B.
18.2.1.1	E-UTRA - NR FR1 handover  for 2Rx UE
18.2.1.1.1	Test purpose
To verify the E-UTRAN to NR FR1 handover requirements for 2RX RedCap as specified in TS 36.133 [23] clause 5.3.4B.
18.2.1.1.2	Test applicability
This test applies to all E-UTRA UE from release 17 onwards and capable of NR RedCap with 2Rx.
18.2.1.1.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 18.2.1.0
The normative reference for this requirement is TS 38.133 [6] clause A.18.2.1.1.
18.2.1.1.4	Test description
Same as the test description given in clause 8.3.1.1.4.
18.2.1.1.4.1	Initial conditions
Same as the initial conditions given in clause 8.3.1.1.4.1 with following exceptions:
-	Table 8.3.1.1.4.1-1 is replaced by Table 18.2.1.1.4.1-1.
-	Table 8.3.1.1.4.1-2 is replaced by Table 18.2.1.1.4.1-2.
-	Table 8.3.1.1.4.1-3 is replaced by Table 18.2.1.1.4.1-3.
Table 18.2.1.1.4.1-1: Supported test configurations
	Configuration
	Description

	18.2.1.1-1
	LTE FDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	18.2.1.1-2
	LTE FDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	18.2.1.1-3
	LTE FDD, NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	18.2.1.1-4
	LTE FDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	18.2.1.1-5
	LTE TDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	18.2.1.1-6
	LTE TDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	18.2.1.1-7
	LTE TDD, NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	18.2.1.1-8
	LTE TDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations



Table 18.2.1.1.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 36.508 [25] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.6-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 18.2.1.1.4.1-1.

	Propagation conditions
	AWGN
	As specified in clause C.2.1

	Connection Diagram
	TE Part
	A.3.1.8.2
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	N/A
	



Table 18.2.1.1.4.1-3: General test parameters
	Parameter
	Unit
	Value
	Comment

	NR RF Channel Number
	
	1
	1 NR carrier frequency is used in the test

	LTE RF Channel Number
	
	2
	1 E-UTRAN carrier frequency is used in the test

	Initial conditions
	Active cell
	
	Cell 1
	E-UTRAN cell

	
	Neighbouring cell
	
	Cell 2
	NR cell

	Final condition
	Active cell
	
	Cell 2
	

	NR measurement quantity	
	
	SS-RSRP
	

	E-UTRAN measurement quantity
	
	RSRP
	

	b2-Threshold1
	dBm
	-83
	Absolute E-UTRAN RSRP threshold for event B2

	b2-Threshold2NR
	dBm
	As specified in Table 18.2.1.1.5-2
	Absolute NR SS-RSRP threshold for event B2

	Hysteresis
	dB
	0
	

	TimeToTrigger
	s
	0
	

	Filter coefficient
	
	0
	L3 filtering is not used

	DRX
	
	OFF
	Non-DRX test

	Access Barring Information
	-
	Not sent
	No additional delays in random access procedure

	Time offset between cells
	
	3 ms
	Asynchronous cells

	Gap pattern configuration Id
	
	0
	As specified in Table 8.1.2.1-1 started before T2 starts [23]

	T1
	s
	5
	

	T2
	s
	5
	

	T3
	s
	1
	



18.2.1.1.4.2	Test procedure
Same as the test procedure given in clause 8.3.1.1.4.2.
18.2.1.1.4.3	Message contents
Same as the message contents given in clause 8.3.1.1.4.3 with following exceptions.
-	Table 7.3.1-3 in TS 38.508-1 [14] is used with condition SMTC.1 RedCap.
18.2.1.1.5	Test requirement
Same as the test requirements given in clause 8.3.1.1.5 with following exceptions:
-	Table 8.3.1.1.5-1 is replaced by Table 18.2.1.1.5-1.
-	Table 8.3.1.1.5-2 is replaced by Table 18.2.1.1.5-2.
Table 18.2.1.1.5-1: Cell specific test parameters for E-UTRA PCell (Cell 1)
	Parameter
	Unit
	Configuration
	Cell 1

	
	
	
	T1
	T2
	T3

	RF channel number
	
	1,2,3,4,5,6,7,8
	2

	Duplex mode
	
	1,2,3,4
	FDD

	
	
	5,6,7,8
	TDD

	TDD special subframe configurationNote1
	
	5,6,7,8
	6

	TDD uplink-downlink configurationNote1
	
	5,6,7,8
	1

	BWchannel
	MHz
	1,2,3,4,5,6,7,8
	5 MHz: NRB,c = 25
10 MHz: NRB,c = 50
20 MHz: NRB,c = 100

	PRACH ConfigurationNote2
	
	1,2,3,4
	4

	
	
	5,6,7,8
	53

	PDSCH parameters:
DL Reference Measurement ChannelNote3
	
	1,2,3,4
	5 MHz: R.7 FDD
10 MHz: R.3 FDD
20 MHz: R.6 FDD

	
	
	5,6,7,8
	5 MHz: R.4 TDD
10 MHz: R.0 TDD
20 MHz: R.3 TDD

	PCFICH/PDCCH/PHICH parameters:
DL Reference Measurement ChannelNote3
	
	1,2,3,4
	5 MHz: R.11 FDD
10 MHz: R.6 FDD
20 MHz: R.10 FDD

	
	
	5,6,7,8
	5 MHz: R.11 TDD
10 MHz: R.6 TDD
20 MHz: R.10 TDD

	OCNG PatternsNote3
	
	1,2,3,4
	5 MHz: OP.20 FDD
10 MHz: OP.10 FDD
20 MHz: OP.17 FDD

	
	
	5,6,7,8
	5 MHz: OP.9 TDD
10 MHz: OP.1 TDD
20 MHz: OP.7 TDD

	PBCH_RA
	dB
	1,2,3,4,5,6,7,8
	0

	PBCH_RB
	
	
	

	PSS_RA
	
	
	

	SSS_RA
	
	
	

	PCFICH_RB
	
	
	

	PHICH_RA
	
	
	

	PHICH_RB
	
	
	

	PDCCH_RA
	
	
	

	PDCCH_RB
	
	
	

	PDSCH_RA
	
	
	

	PDSCH_RB
	
	
	

	OCNG_RANote4
	
	
	

	OCNG_RBNote4
	
	
	

	NocNote5
	dBm/15kHz
	1,2,3,4,5,6,7,8
	-98

	Ês/Noc
	dB
	1,2,3,4,5,6,7,8
	7
	5.45 Note 8
	5.45 Note 8

	Ês/IotNote6
	dB
	1,2,3,4,5,6,7,8
	7
	5.45
	5.45

	RSRPNote6
	dBm/15kHz
	1,2,3,4,5,6,7,8
	-91
	-92.55
	-92.55

	SCH_RPNote6
	dBm/15kHz
	1,2,3,4,5,6,7,8
	-91
	-92.55
	-92.55

	IoNote6
	dBm/9MHz
	1,2,3,4,5,6,7,8
	-62.43
	-63.68
	-63.68

	Propagation Condition
	
	1,2,3,4,5,6,7,8
	AWGN

	Antenna Configuration and Correlation Matrix Note7
	
	1,2,3,4,5,6,7,8
	1x2 Low

	NOTE 1:	Special subframe and uplink-downlink configurations are specified in table 4.2-1 in TS 36.211 [23].
NOTE 2:	PRACH configurations are specified in table 5.7.1-2 and table 5.7.1-3 in TS 36.211 [23].
NOTE 3:	DL RMCs and OCNG patterns are specified in clauses A 3.1 and A 3.2 of TS 36.133 [15] respectively.
NOTE 4:	OCNG shall be used such that all cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
NOTE 5:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for Noc to be fulfilled.
NOTE 6:	Ês/Iot, RSRP, SCH_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 7:	Propagation condition and correlation matrix are defined in clause B.2 in TS 36.101 [27].
NOTE 8:	Including test tolerance given in Annex F.



Table 18.2.1.1.5-2: NR neighbour Cell specific test parameters for NR neighbour (Cell 2)
	Parameter
	Unit
	Configuration
	Cell 2

	
	
	
	T1
	T2
	T3

	RF channel number
	
	1,2,3,4,5,6,7,8
	1

	Duplex mode
	
	1,5
	FDD

	
	
	2,3,6,7
	TDD

	
	
	4.8
	HD-FDD

	TDD Configuration
	
	2 6
	TDDConf.1.1

	
	
	3,7
	TDDConf.2.1

	BWchannel
	MHz
	1,4,5,8
	10: NRB,c = 52 (FDD)

	
	
	2,6
	10: NRB,c = 52 (TDD)

	
	
	3,7
	20: NRB,c = 51 (TDD)

	PDSCH reference measurement channel
	
	1,4,5,8
	SR.1.1 FDD

	
	
	2,6
	SR.1.1 TDD

	
	
	3,7
	SR.2.1 TDD

	CORSET reference channel
	
	1,4,5,8
	CR.1.1 FDD

	
	
	2,6
	CR.1.1 TDD

	
	
	3,7
	CR.2.1 TDD

	PRACH configuration
	
	1,2,3,4,5,6,7,8
	PRACH.1 FR1

	OCNG patternNote1
	
	1,2,3,4,5,6,7,8
	OP.1

	BWP
	Initial DL BWP
	
	1,2,3,4,5,6,7,8
	DLBWP.0.1

	
	Dedicated DL BWP
	
	
	DLBWP.1.1

	
	Initial UL BWP
	
	
	ULBWP.0.1

	
	Dedicated UL BWP
	
	
	ULBWP.1.1

	SMTC configuration
	
	1,2,3,4,5,6,7,8
	SMTC.1 RedCap

	SSB configuration
	
	1,2,4,5,6,8
	SSB.1 RedCap FR1

	
	
	3,7
	SSB.2 RedCap FR1

	b2-Threshold2NR
	dBm
	1,2,4,5,6,8
	-106

	
	
	3,7
	-103

	EPRE ratio of PSS to SSS
	dB
	1,2,3,4,5,6,7,8
	0

	EPRE ratio of PBCH_DMRS to SSS
	
	
	

	EPRE ratio of PBCH to PBCH_DMRS
	
	
	

	EPRE ratio of PDCCH_DMRS to SSS
	
	
	

	EPRE ratio of PDCCH to PDCCH_DMRS
	
	
	

	EPRE ratio of PDSCH_DMRS to SSS
	
	
	

	EPRE ratio of PDSCH to PDSCH_DMRS
	
	
	

	EPRE ratio of OCNG DMRS to SSS
	
	
	

	EPRE ratio of OCNG to OCNG DMRS
	
	
	

	NocNote2
	dBm/15 KHz
	1,2,3,4,5,6,7,8
	-98

	NocNote2
	dBm/SCS
	1,2,4,5,6,8
	-98

	
	
	3,7
	-95

	Ês/Noc
	dB
	1,2,3,4,5,6,7,8
	-infinity
	1.55 Note 4
	1.55 Note 4

	Ês/IotNote3
	dB
	1,2,3,4,5,6,7,8
	-infinity
	1.55
	1.55

	SS-RSRPNote3
	dBm/SCS
	1,2,4,5,6,8
	-infinity
	-96.45
	-96.45

	
	
	3,7
	-infinity
	-93.44
	-93.44

	IoNote3
	dBm/9.36 MHz
	1,2,4,5,6,8
	-70.05
	-66.19
	-66.19

	
	dBm/18.36 MHz
	3,7
	-67.13
	-63.27
	-63.27

	Propagation condition
	
	1,2,3,4,5,6,7,8
	AWGN

	Antenna Configuration and Correlation Matrix
	
	1,2,3,4,5,6,7,8
	1x2 Low

	NOTE 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
NOTE 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for Noc to be fulfilled.
NOTE 3:	Ês/Iot, SS-RSRP, and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 4:	Including test tolerance given in Annex F.


18.2.2	RRC connection release with redirection for RedCap
18.2.2.0	Minimum conformance requirements
[bookmark: _Hlk117178866]18.2.2.0.1	Redirection from E-UTRA to FR1 RedCap UE
The RedCap UE shall be capable of performing the RRC connection release with redirection to the target NR cell within Tconnection_release_redirect_NR_RedCap.
The time delay (Tconnection_release_redirect_NR_RedCap) is the time between the end of the last TTI containing the RRC command, “RRCConnectionRelease” (TS 36.331 [2]) on the E-UTRAN PDSCH and the time the UE starts to send random access to the target NR cell. The time delay (Tconnection_release_redirect_NR_RedCap) shall be less than:
[bookmark: _Hlk117182020]Tconnection_release_redirect_NR_RedCap = TRRC_procedure_delay + Tidentify-NR_Redcap + TSI-NR_RedCap + TRACH_RedCap
The target NR cell shall be considered detectable for 1 Rx RedCap when for each relevant SSB:
-	SSB_RP and SSB Ês/Iot according to Annex B.2.X of TS 38.133 [6] for a corresponding NR Band.
The target NR cell shall be considered detectable for 2 Rx RedCap when for each relevant SSB:
-	SSB_RP and SSB Ês/Iot according to Annex B.2.X of TS 38.133 [6] for a corresponding NR Band.
TRRC_procedure_delay: It is the RRC procedure delay for processing the received message “RRCConnectionRelease” as defined in clause 6.2.2 of TS 36.331 [2]. It shall be less than 110 ms.
Tidentify-NR_RedCap: It is the time to identify the target NR cell and depends on the frequency range (FR) of the target NR cell. It is defined in Table 18.2.2.0-1 for 1 Rx RedCap for FR1 and in Table 18.2.2.0-2 for 2 Rx RedCap. Tidentify-NR_RedCap = TPSS/SSS-sync_RedCap + Tmeas_RedCap, where TPSS/SSS-sync_RedCap is the cell search time and Tmeas_RedCap is the measurement time due to cell selection criteria evaluation. The RedCap UE operating in NR HD-FDD shall meet the requirements in this section provided that the SSB is available at the UE at least once every SMTC period during Tidentify-NR_RedCap.
TSI-NR_RedCap: It is the time required for acquiring all the relevant system information of the target NR cell. This time depends upon whether the UE is provided with the relevant system information of the target NR cell or not by the old NR cell before the RRC connection is released.
TRACH_RedCap: It is the delay caused due to the random access procedure when sending random access to the target NR cell. TRACH_RedCap can be up to the summation of SSB to PRACH occasion association period and 10 ms. SSB to PRACH occasion associated period is defined in the table 8.1-1 of TS 38.213 [39]. The RedCap UE operating in NR HD-FDD mode shall perform the PRACH transmission on the PRACH resource of the target NR cell provided that the UE has received at least one SSB associated with the PRACH resource during the last [TBD] period in the target NR cell.
Trs is the SMTC periodicity of the target NR cell if the UE has been provided with an SMTC configuration for the target cell in the redirection command, otherwise Trs is the SMTC periodicity configured in the measObjectNR having the same SSB frequency and subcarrier spacing configured for the RRC connection release with redirection. If the UE is not provided with SMTC configuration or measurement object for the frequency which is also configured for the RRC connection release with redirection then:
-	the requirement in this section is applied with Trs = 20 ms assuming the SSB transmission periodicity is not larger than 20 ms,
-	there is no requirement if the SSB transmission periodicity is larger than 20 ms.
Table 18.2.2.0-1: Time to identify target NR cell for RRC connection release with redirection to NR for 1 Rx RedCap
	Frequency range (FR) of target NR cell
	Tidentify-NR_RedCap

	FR1
	MAX (680 ms, 12 x Trs)



Table 18.2.2.0-2: Time to identify target NR cell for RRC connection release with redirection to NR for 2 Rx RedCap
	Frequency range (FR) of target NR cell
	Tidentify-NR_RedCap

	FR1
	MAX (680 ms, 11 x Trs)

	FR2
	MAX (880 ms, 88 x Trs)



The normative reference for this requirement is TS 36.133 [23] clause 6.3.2.6.
[bookmark: _Hlk117178760]18.2.2.1	Redirection from E-UTRA to NR SA FR1 for redcap UE
[bookmark: _Hlk117178748]18.2.2.1.1	Test purpose
To verify RRC connection release with redirection from E-UTRA to NR requirements for 2Rx RedCap specified in 36.133 [23] clause 6.3.2.6.
18.2.2.1.2	Test applicability
This test applies to all types of NR RedCap UE with 2Rx from Release 17 onwards.
18.2.2.1.3	Minimum conformance requirement
The minimum conformance requirements are specified in clause 18.2.2.0.1.
The normative reference for this requirement is TS 38.133 [6] clauses A.18.2.2.1.
18.2.2.1.4	Test description
18.2.2.1.4.1	Initial conditions
This test can be run in the configurations defined in Table 18.2.2.1.4.1-1
Table 18.2.2.1.4.1-1: Supported test configurations
	[bookmark: _Hlk117179091]Configuration
	Description

	18.2.2.1-1
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode, LTE FDD

	18.2.2.1-2
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode, LTE FDD

	18.2.2.1-3
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode, LTE FDD

	18.2.2.1-4
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode, LTE TDD

	18.2.2.1-5
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode, LTE TDD

	18.2.2.1-6
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode, LTE TDD

	18.2.2.1-7
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode, LTE FDD

	18.2.2.1-8
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode, LTE TDD

	Note:	The UE is only required to be tested in one of the supported test configurations



Configure the test equipment and the DUT according to the parameters in Table 18.2.2.1.4.1-2.
Table 18.2.2.1.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.4-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 6.3.2.3.2.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.6.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.2
	

	Exceptions to connection diagram
	
	



1. The general test parameters settings are given in Table 18.2.2.1.4.1-3 below.
2. Message contents are defined in clause 18.2.2.1.4.3.
3. There are two cells specified in the test. Cell 1 is the E-UTRA PCell and Cell 2 is the NR neighbour cell. Cell 1 is configured according to TS 36.521-3 [26] Annex C.1.0 and C.1.1, Cell 2 is configured according to Annex C.1.1 and C.1.2,
Table 18.2.2.1.4.1-3: General test parameters
	Parameter
	Unit
	Value
	Comment

	Initial conditions
	Active cell
	
	Cell 1
	E-UTRA Cell

	
	Neighbouring cell
	
	Cell 2
	NR Cell

	Final condition
	Active cell
	
	Cell 2
	

	Filter coefficient
	
	0
	L3 filtering is not used

	Access Barring Information
	-
	Not Sent
	No additional delays in random access procedure.

	Time offset between cells
	
	3 s
	Synchronous cells

	T1
	s
	5
	

	T2
	s
	2.3
	



18.2.2.1.4.2	Test procedure
The test consists of two successive time periods, with time duration of T1, and T2 respectively. The RRCConnectionRelease message shall be sent to the UE during period T1 and the start of T2 is the instant when the last TTI containing the RRC message is sent to the UE. Prior to time duration T2, the UE shall not have any timing information of Cell 2. Cell 2 is powered up at the beginning of the T2.
1.	Ensure the UE is in State 3A-RF according to TS 36.508 [25] clause 7.2A.3.
2.	Set the parameters according to T1 in Table 18.2.2.1.5-1 for Cell 1 and 18.2.2.1.5-2 for Cell 2. T1 starts.
3.	SS shall transmit an RRCConnectionRelease with redirectedCarrierInfo during period T1.
4.	The SS shall start T2 timer when the last TTI containing the RRCConnectionRelease message is sent to UE.
5.	When T2 starts, the SS shall switch the power setting from T1 to T2 as specified in Table 18.2.2.1.5-1 for Cell 1 and 18.2.2.1.5-2 for Cell 2.
6.	The UE shall transmit an RRCSetupRequest message.
7.	If the UE transmits the PRACH to Cell 2 less than 2205 ms from the beginning of time period T2 then the number of successful tests is increased by one. Otherwise, the number of failure tests is increased by one.
8.	After T2 expires, the UE shall be switched off. Then ensure the UE is in State 3A-RF according to TS 36.508 [25] clause 7.2A.3. Cell 1 is the active cell and Cell 2 shall be powered OFF.
9.	The SS shall set Cell 2 physical cell identity = ((current cell 2 physical cell identity + 1) mod 14+21008) for next iteration of the test procedure loop.
10.	Repeat step 2-9 until the confidence level according to Table G.2.3-1 in Annex G clause G.2 is achieved.
18.2.2.1.4.3	Message contents
Message contents are according to TS 38.508-1 [14] clause 7.3 with the following exceptions:
Table 18.2.2.1.4.3-1: RRCConnectionRelease (Test procedure, Step 3)
	Derivation Path: 36.508 [25] Table 4.6.1-15

	Information Element
	Value/remark
	Comment
	Condition

	RRCConnectionRelease ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE {
	
	
	

	      rrcConnectionRelease-r8 SEQUENCE {
	
	
	

	        redirectedCarrierInfo CHOICE {
	
	
	

	          nr-r15 SEQUENCE {
	
	
	

	            carrierFreq-r15
	ARFCN-ValueNR-r15 of Cell 2
	
	

	            subcarrierSpacingSSB-r15
	khz15
	
	Config 1,2,4,5,7,8

	
	Khz30
	
	Config 3,6

	            smtc-r15 SEQUENCE {
	
	
	

	              periodicityAndOffset-r15 CHOICE {
	
	
	

	                sf40-r15
	0
	
	

	              }
	
	
	

	              ssb-Duration-r15
	sf1
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



18.2.2.1.5	Test requirement
Table 18.2.2.1.4.3-1 and Table 18.2.2.1.4.3-2 define the primary level settings for redirection from E-UTRA to NR RedCap test case.
Table 18.2.2.1.5-1: E-UTRA Cell specific test parameters (Cell 1)
	Parameter
	Unit
	Configuration
	Cell 1

	
	
	
	T1
	T2

	RF channel number
	
	1,2,3,4,5,6,7,8
	2

	Duplex mode
	
	1,2,3,7
	FDD

	
	
	4,5,6,8
	TDD

	TDD special subframe configurationNote1
	
	4,5,6,8
	6

	TDD uplink-downlink configurationNote1
	
	4,5,6,8
	1

	BWchannel
	MHz
	1,2,3,4,5,6,7,8
	5 MHz: NRB,c = 25
10 MHz: NRB,c = 50
20 MHz: NRB,c = 100

	PRACH ConfigurationNote2
	
	1,2,3,7
	4

	
	
	4,5,6,8
	53

	PDSCH parameters:
DL Reference Measurement ChannelNote3
	
	1,2,3,7
	5 MHz: R.7 FDD
10 MHz: R.3 FDD
20 MHz: R.6 FDD

	
	
	4,5,6,8
	5 MHz: R.4 TDD
10 MHz: R.0 TDD
20 MHz: R.3 TDD

	PCFICH/PDCCH/PHICH parameters:
DL Reference Measurement 
	
	1,2,3,7
	5 MHz: R.11 FDD
10 MHz: R.6 FDD
20 MHz: R.10 FDD

	ChannelNote3
	
	4,5,6,8
	5 MHz: R.11 TDD
10 MHz: R.6 TDD
20 MHz: R.10 TDD

	OCNG PatternsNote3
	
	1,2,3,7
	5 MHz: OP.20 FDD
10 MHz: OP.10 FDD
20 MHz: OP.17 FDD

	
	
	4,5,6,8
	5 MHz: OP.9 TDD
10 MHz: OP.1 TDD
20 MHz: OP.7 TDD

	PBCH_RA
	
	
	

	PBCH_RB
	
	
	

	PSS_RA
	
	
	

	SSS_RA
	
	
	

	PCFICH_RB
	
	
	

	PHICH_RA
	dB
	1,2,3,4,5,6,7,8
	0

	PHICH_RB
	
	
	

	PDCCH_RA
	
	
	

	PDCCH_RB
	
	
	

	PDSCH_RA
	
	
	

	PDSCH_RB
	
	
	

	OCNG_RANote4
	
	
	

	OCNG_RBNote4
	
	
	

	NocNote5
	dBm/15kHz
	1,2,3,4,5,6,7,8
	-98

	Ês/Noc
	dB
	1,2,3,4,5,6,7,8
	4
	4

	Ês/IotNote6
	dB
	1,2,3,4,5,6,7,8
	4
	4

	RSRPNote6
	dBm/15kHz
	1,2,3,4,5,6,7,8
	-94
	-94

	SCH_RPNote6
	dBm/15kHz
	1,2,3,4,5,6,7,8
	-94
	-94

	IoNote6
	dBm/9MHz
	1,2,3,4,5,6,7,8
	-64.76
	-64.76

	Propagation Condition
	
	1,2,3,4,5,6,7,8
	AWGN

	Note 1:	Special subframe and uplink-downlink configurations are specified in table 4.2-1 in TS 36.211 [23].
Note 2:	PRACH configurations are specified in table 5.7.1-2 and table 5.7.1-3 in TS 36.211 [23].
Note 3:	DL RMCs and OCNG patterns are specified in clauses A 3.1 and A 3.2 of TS 36.133 [15] respectively.
Note 4:	OCNG shall be used such that all cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 5:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for Noc to be fulfilled.
Note 6:	Ês/Iot, RSRP, SCH_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 7:	Propagation condition and correlation matrix are defined in clause B.2 in TS 36.101 [25].



Table 18.2.2.1.5-2: NR Cell specific test parameters (Cell 2)
	Parameter
	Unit
	Cell 2

	
	
	T1
	T2

	RF Channel Number
	
	1

	Duplex mode
	Config 1,4
	
	FDD

	
	Config 2,3,5,6
	
	TDD

	
	Config 7,8
	
	HD-FDD

	SSB Configuration

	Config 1,2,4,5,7,8
	
	SSB.1 FR1

	
	Config 3,6
	
	SSB.1 RedCap FR1

	TDD configuration
	Config 1,4,7,8
	
	Not Applicable

	
	Config 2,5
	
	TDDConf.1.1

	
	Config 3,6
	
	TDDConf.2.1

	BWchannel
	Config 1,2,4,5,7,8
	MHz
	10: NRB,c = 52

	
	Config 3,6
	
	20: NRB,c = 51

	BWP BW
	Config 1,2,4,5,7,8
	MHz
	10: NRB,c = 52

	
	Config 3,6
	
	20: NRB,c = 51

	DRX Cycle
	ms
	Not Applicable

	PDSCH Reference 
	Config 1,4,7,8
	
	SR.1.1 FDD

	measurement channel
	Config 2,5
	
	SR.1.1 TDD

	
	Config 3,6
	
	SR.2.1 TDD

	CORESET Reference 
	Config 1,4,7,8
	
	CR.1.1 FDD

	Channel
	Config 2,5
	
	CR.1.1 TDD

	
	Config 3,6
	
	CR.2.1 TDD

	OCNG Patterns
	
	OP.1

	SMTC configuration
	Config 1,2,4,5,7,8
	
	SMTC.1 RedCap FR1

	
	Config 3,6
	
	SMTC.1 RedCap FR1

	PDSCH/PDCCH 
	Config 1,2,4,5,7,8
	kHz
	15 kHz

	subcarrier spacing
	Config 3,6
	
	30 kHz

	PUCCH/PUSCH 
	Config 1,2,4,5,7,8
	kHz
	15 kHz

	subcarrier spacing
	Config 3,6
	
	30 kHz

	PRACH configuration
	
	PRACH.1 FR1

	BWP configuration
	Initial DL BWP
	
	DLBWP.0.1

	
	Dedicated DL BWP
	
	DLBWP.1.1

	
	Initial UL BWP
	
	ULBWP.0.1

	
	Dedicated UL BWP
	
	ULBWP.1.1

	EPRE ratio of PSS to SSS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	

	EPRE ratio of OCNG DMRS to SSS Note 1
	
	

	EPRE ratio of OCNG to OCNG DMRS Note 1
	
	

	
Note2
	dBm/15kHz
	-98

	
Note2
	Config 1,2,4,5,7,8
	dBm/SCS
	-98

	
	Config 3,6
	
	-95

	

	dB
	-infinity
	4

	

	dB
	-infinity
	4

	IoNote3
	Config 1,2,4,5,7,8
	dBm/
9.36MHz
	-70.05
	-64.59

	
	Config 3,6
	dBm/
18.36MHz
	-67.12
	-61.67

	Propagation condition
	-
	AWGN

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



The UE shall start to transmit the PRACH to Cell 2 less than 2240 ms from the beginning of time period T2.
The rate of correct RRC connection release redirection to NR observed during repeated tests shall be at least 90%.
NOTE:	The redirection delay can be expressed as:
Tconnection_release_redirect_NR_RedCap = TRRC_procedure_delay + Tidentify-NR_Redcap + TSI-NR_RedCap + TRACH_RedCap
where:
TRRC_procedure_delay = 110 ms and is specified in clause 12 in TS 38.331 [13].
Tidentify-NR = 680 ms in the test.
TSI-NR_RedCap = 1280 ms, it is the time required for receiving all the relevant system information as defined in TS 38.331[13] for the target NR cell.
TRACH_RedCap = 170 ms in the test.
This gives a total of 2240 ms.
18.3	Measurement procedure for RedCap
18.3.1	E-UTRA - NR Measurements for RedCap
18.3.1.0	Minimum conformance requirements
18.3.1.0.1	Minimum conformance requirements for E-UTRA - NR event-triggered measurement
The UE shall be able to identify new inter-RAT NR cells and perform SS-RSRP, SS-RSRQ, and SS-SINR measurements of identified inter-RAT cells if carrier frequency information is provided by the PCell, even if no explicit neighbour list with physical layer cell identities is provided.
Requirements in this clause are applicable to both E-UTRA FDD and E-UTRA TDD serving cell.
When measurement gaps are scheduled, the RedCap UE shall be able to identify a new detectable cell within Tidentify_irat_without_index_RedCap if UE is not indicated to report SSB based RRM measurement result with the associated SSB index (reportQuantityRsIndexes or maxNrofRSIndexesToReport is not configured). Otherwise, UE shall be able to identify a new detectable inter-RAT cell within Tidentify_irat_with_index_RedCap. The UE shall be able to identify a new detectable inter-RAT SS block of an already detected cell within Tidentify_irat_without_index_RedCap.
Tidentify_irat_without_index_RedCap = (TPSS/SSS_sync_irat_RedCap + T SSB_measurement_period_irat_RedCap) ms
Tidentify_irat_with_index_RedCap = (TPSS/SSS_sync_irat_RedCap + T SSB_measurement_period_irat_RedCap + TSSB_time_index_irat_RedCap) ms
Where:
	TPSS/SSS_sync_irat_RedCap: it is the time period used in PSS/SSS detection given in Table 18.3.1.0.1-1 and Table 18.3.1.0.1-3 for 2 Rx RedCap, Table 18.3.1.0.1-2 for 1 Rx RedCap.
	TSSB_time_index_irat_RedCap: it is the time period used to acquire the index of the SSB being measured given in Table 18.3.1.0.1-4 and Table 18.3.1.0.1-6 for 2 Rx RedCap, Table 18.3.1.0.1-5 for 1 Rx RedCap.
	TSSB_measurement_period_irat_RedCap: equal to a measurement period of SSB based measurement given in Table 18.3.1.0.1-7 and Table 18.3.1.0.1-9 for 2 Rx RedCap, Table 18.3.1.0.1-8 for 1 Rx RedCap.
	Mpss/sss_sync_irat_RedCap: For a 2 Rx RedCap supporting FR2 power class 7, Mpss/sss_sync_irat_RedCap = 40 samples. 
	MSSB_index_irat_RedCap: For a 2 Rx RedCap supporting FR2 power class 7, MSSB_index_irat_RedCap = 40 samples. 
	Mmeas_period_irat_RedCap: For a 2 Rx RedCap supporting FR2 power class 7, Mmeas_period_irat = 40 samples. 
	Nfreq_RedCap is defined in 38.133 [6] clause 8.1.2.1.1d.
Table 18.3.1.0.1-1: Time period for PSS/SSS detection for 2 Rx RedCap (Frequency range FR1)
	Condition NOTE1
	TPSS/SSS_sync_irat_RedCap

	No DRX
	Max(600ms, 8  Max(MGRP, SMTC period))  Nfreq_RedCap

	DRX cycle ≤ 320ms
	Max(600ms, Ceil(81.5)  Max(MGRP, SMTC period, DRX cycle))  Nfreq_RedCap

	DRX cycle > 320ms 
	8  DRX cycle  Nfreq_RedCap

	NOTE 1:	DRX or non DRX requirements apply according to the conditions described in section 3.6.1 of TS 38.133 [50].



Table 18.3.1.0.1-2: Time period for PSS/SSS detection for 1 Rx RedCap (Frequency range FR1)
	Condition NOTE1
	TPSS/SSS_sync_irat_RedCap

	No DRX
	 Max(600ms, 7  Max(MGRP, SMTC period))  Nfreq_RedCap

	DRX cycle ≤ 320ms
	Max(600ms, Ceil(7 *1.5)  Max(MGRP, SMTC period, DRX cycle))  Nfreq_RedCap

	DRX cycle > 320ms 
	7  DRX cycle  Nfreq_RedCap

	NOTE 1:	DRX or non DRX requirements apply according to the conditions described in section 3.6.1 of TS 38.133 [50].



Table 18.3.1.0.1-3: Time period for PSS/SSS detection for 2 Rx RedCap (Frequency range FR2)
	Condition NOTE1
	TPSS/SSS_sync_irat_RedCap

	No DRX
	Max(600ms, Mpss/sss_sync_irat_RedCap  Max(MGRP, SMTC period))  Nfreq_RedCap

	DRX cycle ≤ 320ms
	Max(600ms, (1.5  Mpss/sss_sync_irat_RedCap)  Max(MGRP, SMTC period, DRX cycle))  Nfreq_RedCap

	DRX cycle > 320ms
	Mpss/sss_sync_irat_RedCap  DRX cycle  Nfreq_RedCap

	NOTE 1:	DRX or non DRX requirements apply according to the conditions described in section 3.6.1 of TS 38.133 [50].



Table 18.3.1.0.1-4: Time period for time index detection for 2 Rx RedCap (Frequency range FR1)
	Condition NOTE1
	TSSB_time_index_irat_RedCap

	No DRX
	Max(120ms, 3  Max(MGRP, SMTC period))  Nfreq_RedCap

	DRX cycle ≤ 320ms
	Max(120ms, Ceil(3  1.5)  Max(MGRP, SMTC period, DRX cycle))  Nfreq_RedCap

	DRX cycle > 320ms
	3  DRX cycle  Nfreq_RedCap

	NOTE 1:	DRX or non DRX requirements apply according to the conditions described in section 3.6.1 of TS 38.133 [50].



Table 18.3.1.0.1-5: Time period for time index detection for 1 Rx RedCap (Frequency range FR1)
	Condition NOTE1
	TSSB_time_index_irat_RedCap

	No DRX
	Max(160ms, 6  Max(MGRP, SMTC period))  Nfreq_RedCap

	DRX cycle ≤ 320ms
	Max(160ms, Ceil(6  1.5)  Max(MGRP, SMTC period, DRX cycle))  Nfreq_RedCap

	DRX cycle > 320ms
	6  DRX cycle  Nfreq_RedCap

	NOTE 1:	DRX or non DRX requirements apply according to the conditions described in section 3.6.1 of TS 38.133 [50].



Table 18.3.1.0.1-6: Time period for time index detection for 2 Rx RedCap (Frequency range FR2)
	Condition NOTE1
	TSSB_time_index_irat_RedCap

	No DRX
	Max(200ms, MSSB_index_irat_RedCap  Max(MGRP, SMTC period))  Nfreq_RedCap

	DRX cycle ≤ 320ms
	Max(200ms, (1.5  MSSB_index_irat_RedCap)  Max(MGRP, SMTC period, DRX cycle))  Nfreq_RedCap

	DRX cycle > 320ms
	MSSB_index_irat_RedCap  DRX cycle  Nfreq_RedCap

	NOTE 1:	DRX or non DRX requirements apply according to the conditions described in section 3.6.1 of TS 38.133 [50].



In the requirements, an NR cell is considered detectable when:
-	NR SS-RSRP related conditions in the accuracy requirements in Section 9.11.x are fulfilled for a corresponding Band, together with the corresponding side conditions in Annex B.2.3 of TS 38.133 [50],
-	NR SS-RSRQ related conditions in the accuracy requirements in Section 9.11.y are fulfilled for a corresponding Band, together with the corresponding side conditions in Annex B.2.3 of TS 38.133 [50],
-	NR SS-SINR related conditions in the accuracy requirements in Section 9.11.z are fulfilled for a corresponding Band, together with the corresponding side conditions in Annex B.2.3 of TS 38.133 [50].
The RedCap UE operating in NR HD-FDD shall meet the current PSS/SSS detection requirements provided that at least 5 SMTC windows are available at the UE during the PSS/SSS detection time.
The RedCap UE operating in NR HD-FDD shall meet the current time index detection requirements provided that at least 3 SMTC windows are available at the UE during the time index detection time.
When measurement gaps are scheduled for NR measurements the UE physical layer shall be capable of reporting NR SS-RSRP, SS-RSRQ and SS-SINR measurements to higher layers with measurement accuracy as specified in clause 9.11, with measurement period as shown in table 8.20.2.1-5 and 8.20.2.1-6 for 2Rx UE, table 8.20.2.1-5a for 1Rx UE:
Table 8.20.2.1-5: Measurement period for inter-RAT measurements for 2 Rx RedCap (Frequency range FR1)
	Condition NOTE1
	TSSB_measurement_period_irat_RedCap

	No DRX
	Max(200ms, 8  Max(MGRP, SMTC period))  Nfreq_RedCap

	DRX cycle ≤ 320ms
	Max(200ms, Ceil(8  1.5)  Max(MGRP, SMTC period, DRX cycle))  Nfreq_RedCap

	DRX cycle > 320ms
	8  DRX cycle  Nfreq_RedCap

	NOTE 1: 	DRX or non DRX requirements apply according to the conditions described in section 3.6.1 of TS 38.133 [50].



Table 8.20.2.1-5a: Measurement period for inter-RAT measurements for 1 Rx RedCap (Frequency range FR1)
	Condition NOTE1
	TSSB_measurement_period_irat_RedCap

	No DRX
	Max(200ms, 8  Max(MGRP, SMTC period))  Nfreq_RedCap

	DRX cycle ≤ 320ms
	Max(200ms, Ceil(8  1.5)  Max(MGRP, SMTC period, DRX cycle))  Nfreq_RedCap

	DRX cycle > 320ms
	8  DRX cycle  Nfreq_RedCap

	NOTE 1: 	DRX or non DRX requirements apply according to the conditions described in section 3.6.1 of TS 38.133 [50].



Table 8.20.2.1-6: Measurement period for inter-RAT measurements for 2 Rx RedCap (Frequency range FR2)
	Condition NOTE1
	TSSB_measurement_period_irat_RedCap

	No DRX
	Max(400ms, Mmeas_period_irat_RedCap  Max(MGRP, SMTC period))  Nfreq_RedCap

	DRX cycle ≤ 320ms
	Max(400ms, (1.5  Mmeas_period_irat_RedCap)  Max(MGRP, SMTC period, DRX cycle))  Nfreq_RedCap

	DRX cycle > 320ms
	Mmeas_period_irat_RedCap  DRX cycle  Nfreq_RedCap

	NOTE 1: 	DRX or non DRX requirements apply according to the conditions described in section 3.6.1 of TS 38.133 [50].



The RedCap UE operating in NR HD-FDD shall meet the current measurement requirements provided that at least 5 SMTC windows are available at the UE during the measurement period.
Reported measurements in event triggered measurement reports shall meet the requirements in clause 9.
The UE shall not send any event triggered measurement reports, as long as the reporting criteria are not fulfilled.
The measurement reporting delay is defined as the time between any event that will trigger a measurement report until the UE starts to transmit the measurement report over the Uu interface. This requirement assumes that the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is twice the TTI of the uplink DCCH. This measurement reporting delay excludes a delay which caused by no UL resources for UE to send the measurement report.
The event triggered measurement reporting delay, measured without L3 filtering shall be less than Tidentify_irat_without_index_RedCap or Tidentify_irat_with_index_RedCap for the minimum requirements.
If an NR cell which has been detectable at least for the time period Tidentify_irat_without_index_RedCap. or Tidentify_irat_with_index_RedCap defined in clause 8.20.2.1 for the minimum requirements and then triggers the measurement report as per TS 36.331 [2], the event triggered measurement reporting delay shall be less than TSSB_measurement_period_irat_RedCap defined in clause 8.20.2.1 provided the timing to that cell has not changed more than 3200 Tc while measurement gap has not been available and the L3 filter has not been used.
18.3.1.1	E-UTRA - NR SA FR1 Event triggered reporting tests for FR1 without SSB time index detection when DRX is not used
18.3.1.1.1	Test purpose
To verify that the RedCap UE makes correct reporting of an event. This test will partly verify the NR inter-RAT cell search requirements in clause TS 36.133 [23] clause 8.20.2 for E-UTRAN FDD-NR measurements and TS 36.133 [23] clause 8.20.3 for E-UTRAN TDD-NR measurements.
18.3.1.1.2	Test applicability
This test applies to all E-UTRA UE from release 17 onwards and capable of NR RedCap with 2Rx. Test 1 applies to UEs not supporting per-FR gap and test 2 applies only to UEs supporting per-FR gap and gap pattern #4.
18.3.1.1.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 18.3.1.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.18.3.1.1.
18.3.1.1.4	Test description
Same as the test description given in clause 8.4.2.1.4.
18.3.1.1.4.1	Initial conditions
Same as the initial conditions given in clause 8.4.2.1.4.1 with following exceptions:
-	Table 8.4.2.1.4.1-1 is replaced by Table 18.3.1.1.4.1-1.
-	Table 8.4.2.1.4.1-2 is replaced by Table 18.3.1.1.4.1-2.
-	Table 8.4.2.1.4.1-3 is replaced by Table 18.3.1.1.4.1-3.
Table 18.3.1.1.4.1-1: Supported test configurations
	Configuration
	Description

	18.3.1.1-1
	LTE FDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	18.3.1.1-2
	LTE FDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	18.3.1.1-3
	LTE FDD, NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	18.3.1.1-4
	LTE TDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	18.3.1.1-5
	LTE TDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	18.3.1.1-6
	LTE TDD, NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	18.3.1.1-7
	LTE FDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	18.3.1.1-8
	LTE TDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note 1:	The UE is only required to be tested in one of the supported test configurations.



Table 18.3.1.1.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 36.508 [25] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.16-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 18.3.1.1.4.1-1.

	Propagation conditions
	Multi-path fadingAWGN
	As specified in clause C.2.32

	Connection Diagram
	TE Part
	A.3.1.8.2
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	N/A
	



Table 18.3.1.1.4.1-3: General test parameters
	Parameter
	Unit

	Value
	Comment

	
	
	Test 1
	Test 2
	

	E-UTRA RF Channel Numbers
	
	1
	One E-UTRA carrier frequency is used.

	NR RF Chanel Number
	
	1
	One FR1 NR carrier frequency is used.

	Active cell
	
	E-UTRA cell 1
	E-UTRA cell 1 is on E-UTRA RF channel number 1.

	Neighbour cell
	
	NR cell 2
	NR cell 2 is on NR RF channel number 1.

	Gap Pattern Id
	
	0
	4
	As specified in Table 8.1.2.1-1 of TS 36.133 [23].

	Measurement gap offset
	
	39
	19
	As specified in TS 36.331 [29].

	Hysteresis
	dB
	0
	

	CP length
	
	Normal
	

	TimeToTrigger
	s
	0
	

	Filter coefficient
	
	0
	L3 filtering is not used

	DRX
	
	OFF
	DRX is not used

	Time offset between serving and neighbour cells
	Config 1,4,7,8
	
	3ms
	Asynchronous cells.
The timing of Cell 2 is 3ms later than the timing of Cell 1.

	
	Config 2,3,5,6
	
	3s
	Synchronous cells.

	T1
	s
	5
	

	T2
	s
	1
	



18.3.1.1.4.2	Test procedure
Same as the test procedure given in clause 8.4.2.1.4.2
18.3.1.1.4.3	Message contents
Same as the message contents given in clause 8.4.2.1.4.3 with following exceptions:
-	The specific message contents exceptions for test configuration 8.4.2.1-1 and 8.4.2.1-4 also apply to test configuration 8.4.2.1-7 and 8.4.2.1-818.3.1.1-7 and 18.3.1.1-8.
-	Table 8.4.2.1.4.3-2 is replaced by table 18.3.1.1.4.3-1.
Table 18.3.1.1.4.3-1: SchedulingRequest-Config-DEFAULT
	Derivation Path: TS 36.508 [25] Table 4.6.3-20

	Information Element
	Value/remark
	Comment
	Condition

	SchedulingRequest-Config-DEFAULT ::= CHOICE {
	
	
	

	  setup SEQUENCE {
	
	
	

	    sr-ConfigIndex
	25
	
	Config 18.3.1.1-1/2/3/7

	
	22
	
	Config 18.3.1.1-4/5/6/8

	  }
	
	
	

	}
	
	
	



18.3.1.1.5	Test requirement
Same as the test requirements given in clause 8.4.2.1.5 with following exceptions:
-	Table 8.4.2.1.5-1 is replaced by Table 18.3.1.1.5-1.
-	Table 8.4.2.1.5-2 is replaced by Table 18.3.1.1.5-2.
Table 18.3.1.1.5-1: E-UTRAN Cell specific test parameters
	Parameter
	Unit
	Cell 1

	
	
	T1
	T2

	RF channel number
	
	1

	Duplex mode
	Config 1,2,3,7
	
	FDD

	
	Config 4,5,6,8
	
	TDD

	TDD special subframe configurationNote1
	Config 4,5,6,8
	
	6

	TDD uplink-downlink configurationNote1
	Config 4,5,6,8
	
	1

	BWchannel
	MHz
	5 MHz: NRB,c = 25
10 MHz: NRB,c = 50
20 MHz: NRB,c = 100

	PDSCH parameters:
DL Reference Measurement ChannelNote2
	Config 1,2,3,7
	
	5 MHz: R.7 FDD
10 MHz: R.3 FDD
20 MHz: R.6 FDD

	
	Config 4,5,6,8
	
	5 MHz: R.4 TDD
10 MHz: R.0 TDD
20 MHz: R.3 TDD

	PCFICH/PDCCH/PHICH parameters:
DL Reference Measurement ChannelNote2
	Config 1,2,3,7
	
	5 MHz: R.11 FDD
10 MHz: R.6 FDD
20 MHz: R.10 FDD

	
	Config 4,5,6,8
	
	5 MHz: R.11 TDD
10 MHz: R.6 TDD
20 MHz: R.10 TDD

	OCNG PatternsNote2
	Config 1,2,3,7
	
	5 MHz: OP.20 FDD
10 MHz: OP.10 FDD
20 MHz: OP.17 FDD

	
	Config 4,5,6,8
	
	5 MHz: OP.9 TDD
10 MHz: OP.1 TDD
20 MHz: OP.7 TDD

	b2-Threshold1
	dBm
	-77

	PBCH_RA
	dB
	0

	PBCH_RB
	
	

	PSS_RA
	
	

	SSS_RA
	
	

	PCFICH_RB
	
	

	PHICH_RA
	
	

	PHICH_RB
	
	

	PDCCH_RA
	
	

	PDCCH_RB
	
	

	PDSCH_RA
	
	

	PDSCH_RB
	
	

	OCNG_RANote3
	
	

	OCNG_RBNote3
	
	

	NocNote4
	dBm/15 kHz
	-104

	Ês/Noc
	dB
	17
	17

	Ês/IotNote5
	dB
	17
	17

	RSRPNote5
	dBm/15 kHz
	-87
	-87

	SCH_RPNote5
	dBm/15 kHz
	-87
	-87

	IoNote5
	dBm/ 9 MHz
	-56.12
	-56.12

	Propagation Condition Note6
	
	AWGN

	Antenna Configuration and Correlation Matrix Note6
	
	1x2

	Note 1:	Special subframe and uplink-downlink configurations are specified in table 4.2-1 in TS 36.211 [24].
Note 2:	DL RMCs and OCNG patterns are specified in clauses A 3.1 and A 3.2 of TS 36.133 [23] respectively.
Note 3:	OCNG shall be used such that all cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 4:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for Noc to be fulfilled.
Note 5:	Ês/Iot, RSRP, SCH_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 6:	Propagation condition and correlation matrix are defined in clause B.2 in TS 36.101 [27].



Table 18.3.1.1.5-2: NR cell specific test parameters
	Parameter
	Unit
	Cell 2

	
	
	T1
	T2

	NR RF Channel Number
	
	1

	Duplex mode
	Config 1,4
	
	FDD

	
	Config 2,3,5,6
	
	TDD

	
	Config 7,8
	
	HD-FDD

	TDD configuration
	Config 2,5
	
	TDDConf.1.1

	
	Config 3,6
	
	TDDConf.2.1

	BWchannel
	Config 1,2,4,5,7,8
	MHz
	10: NRB,c = 52

	
	Config 3,6
	
	20: NRB,c = 51 

	OCNG Patterns 
	
	OP.1

	SMTC configuration
	Config 1,4,7,8
	
	SMTC.2

	
	Config 2,3,5,6
	
	SMTC.1

	PDSCH/PDCCH subcarrier spacing
	Config 1,2,4,5,7,8
	kHz
	15

	
	Config 3,6
	
	30

	b2-Threshold2NR
	Config 1,2,4,5,7,8
	dBm/SCS
	-101

	
	Config 3,6
	
	-98

	EPRE ratio of PSS to SSS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	

	EPRE ratio of OCNG DMRS to SSS Note 1
	
	

	EPRE ratio of OCNG to OCNG DMRS Note 1
	
	

	
Note2
	dBm/15kHz
	-98

	
Note2
	Config 1,2,4,5,7,8
	dBm/SCS
	-98

	
	Config 3,6
	
	-95

	SS-RSRP Note 3
	Config 1,2,4,5,7,8
	dBm/SCS
	-Infinity
	-91

	
	Config 3,6
	
	-Infinity
	-88

	

	dB
	-Infinity
	7

	

	dB
	-Infinity
	7

	IoNote3
	Config 1,2,4,5,7,8
	dBm/9.36MHz
	-70.05
	-62.26

	
	Config 3,6
	dBm/18.36MHz
	-67.12
	-59.33

	Propagation Condition 
	
	AWGN

	Antenna Configuration and Correlation Matrix
	
	1x2

	Note 1:	OCNG shall be used such that the cell is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	SS-RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	SS-RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.



18.3.1.2	E-UTRA - NR SA FR1 Event triggered reporting tests for FR1 without SSB time index detection when DRX is used
18.3.1.2.1	Test purpose
To verify that the RedCap UE makes correct reporting of an event. This test will partly verify the NR inter-RAT cell search requirements in clause TS 36.133 [23] clause 8.20.2 for E-UTRAN FDD-NR measurements and TS 36.133 [23] clause 8.20.3 for E-UTRAN TDD-NR measurements.
18.3.1.2.2	Test applicability
This test applies to all E-UTRA UE from release 17 onwards supporting NR RedCap with 2Rx and long DRX cycle. Test 1 and test 2 apply to UEs not supporting per-FR gap. Test 3 and test 4 apply only to UEs supporting per-FR gap and gap pattern #4.
18.3.1.2.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 18.3.1.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.18.3.1.2.
18.3.1.2.4	Test description
Same as the test description given in clause 8.4.2.2.4.
18.3.1.2.4.1	Initial conditions
Same as the initial conditions given in clause 8.4.2.2.4.1 with following exceptions:
-	Table 8.4.2.2.4.1-1 is replaced by Table 18.3.1.2.4.1-1.
-	Table 8.4.2.2.4.1-2 is replaced by Table 18.3.1.2.4.1-2.
-	Table 8.4.2.2.4.1-3 is replaced by Table 18.3.1.2.4.1-3.
Table 18.3.1.2.4.1-1: Supported test configurations
	Configuration
	Description

	18.3.1.2-1
	LTE FDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	18.3.1.2-2
	LTE FDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	18.3.1.2-3
	LTE FDD, NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	18.3.1.2-4
	LTE TDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	18.3.1.2-5
	LTE TDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	18.3.1.2-6
	LTE TDD, NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	18.3.1.2-7
	LTE FDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	18.3.1.2-8
	LTE TDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note 1:	The UE is only required to be tested in one of the supported test configurations.



Table 18.3.1.2.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 36.508 [25] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.16-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 18.3.1.2.4.1-1.

	Propagation conditions
	Multi-path fadingAWGN
	As specified in clause C.2.32

	Connection Diagram
	TE Part
	A.3.1.8.2
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	N/A
	



Table 18.3.1.2.4.1-3: General test parameters
	Parameter
	Unit
	Value
	Comment

	
	
	Test 1
	Test 2
	Test 3
	Test 4
	

	E-UTRA RF Channel Numbers
	
	1
	One E-UTRA carrier frequency is used.

	NR RF Channel Number
	
	1
	One FR1 NR carrier frequency is used.

	Active cell
	
	E-UTRA Cell 1
	E-UTRA cell 1 is on E-UTRA RF channel number 1.

	Neighbour cell
	
	NR Cell 2
	NR cell 2 is on NR RF channel number 1.

	Gap Pattern Id
	
	0
	4
	As specified in TS 36.133 [23] Table 8.1.2.1-1.

	Measurement gap offset
	
	39
	19
	As specified in TS 36.331 [29].

	Hysteresis
	dB
	0
	

	CP length
	
	Normal
	

	TimeToTrigger
	s
	0
	

	Filter coefficient
	
	0
	L3 filtering is not used

	DRX
	
	DRX.9
	DRX.12
	DRX.9
	DRX.12
	DRX is not used

	Time offset between serving and neighbour cells
	Config 1,4,7,8
	
	3ms
	Asynchronous cells. The timing of Cell 2 is 3ms later than the timing of Cell 1.

	
	Config 2,3,5,6
	
	3s
	Synchronous cells.

	T1
	s
	5
	

	T2
	s
	2
	11
	2
	11
	



18.3.1.2.4.2	Test procedure
Same as the test procedure given in clause 8.4.2.2.4.2
18.3.1.2.4.3	Message contents
Same as the message contents given in clause 8.4.2.2.4.3 with following exceptions:
-	The specific message contents exceptions for test configuration 8.4.2.2-1 and 8.4.2.2-4 also apply to test configuration 8.4.2.2-7 and 8.4.2.2-818.3.1.2-7 and 18.3.1.2-8.
-	Table 8.4.2.2.4.3-2 is replaced by table 18.3.1.2.4.3-1.
Table 18.3.1.2.4.3-1: SchedulingRequest-Config-DEFAULT
	Derivation Path: TS 36.508 [25] Table 4.6.3-20

	Information Element
	Value/remark
	Comment
	Condition

	SchedulingRequest-Config-DEFAULT ::= CHOICE {
	
	
	

	  setup SEQUENCE {
	
	
	

	    sr-ConfigIndex
	25
	
	Config 18.3.1.2-1/2/3/7

	
	22
	
	Config 18.3.1.2-4/5/6/8

	  }
	
	
	

	}
	
	
	



18.3.1.2.5	Test requirement
Same as the test requirements given in clause 8.4.2.2.5 with following exceptions:
-	Table 8.4.2.2.5-1 is replaced by Table 18.3.1.2.5-1.
-	Table 8.4.2.2.5-2 is replaced by Table 18.3.1.2.5-2.
Table 18.3.1.2.5-1: E-UTRAN Cell specific test parameters
	Parameter
	Unit
	Cell 1

	
	
	T1
	T2

	RF channel number
	
	1

	Duplex mode
	Config 1,2,3,7
	
	FDD

	
	Config 4,5,6,8
	
	TDD

	TDD special subframe configurationNote1
	Config 4,5,6,8
	
	6

	TDD uplink-downlink configurationNote1
	Config 4,5,6,8
	
	1

	BWchannel
	MHz
	5 MHz: NRB,c = 25
10 MHz: NRB,c = 50
20 MHz: NRB,c = 100

	PDSCH parameters:
DL Reference Measurement ChannelNote2
	Config 1,2,3,7
	
	5 MHz: R.7 FDD
10 MHz: R.3 FDD
20 MHz: R.6 FDD

	
	Config 4,5,6,8
	
	5 MHz: R.4 TDD
10 MHz: R.0 TDD
20 MHz: R.3 TDD

	PCFICH/PDCCH/PHICH parameters:
DL Reference Measurement ChannelNote2
	Config 1,2,3,7
	
	5 MHz: R.11 FDD
10 MHz: R.6 FDD
20 MHz: R.10 FDD

	
	Config 4,5,6,8
	
	5 MHz: R.11 TDD
10 MHz: R.6 TDD
20 MHz: R.10 TDD

	OCNG PatternsNote2
	Config 1,2,3,7
	
	5 MHz: OP.20 FDD
10 MHz: OP.10 FDD
20 MHz: OP.17 FDD

	
	Config 4,5,6,8
	
	5 MHz: OP.9 TDD
10 MHz: OP.1 TDD
20 MHz: OP.7 TDD

	b2-Threshold1
	dBm
	-77

	PBCH_RA
	dB
	0

	PBCH_RB
	
	

	PSS_RA
	
	

	SSS_RA
	
	

	PCFICH_RB
	
	

	PHICH_RA
	
	

	PHICH_RB
	
	

	PDCCH_RA
	
	

	PDCCH_RB
	
	

	PDSCH_RA
	
	

	PDSCH_RB
	
	

	OCNG_RANote3
	
	

	OCNG_RBNote3
	
	

	NocNote4
	dBm/15 kHz
	-104

	Ês/Noc
	dB
	17
	17

	Ês/IotNote5
	dB
	17
	17

	RSRPNote5
	dBm/15 kHz
	-87
	-87

	SCH_RPNote5
	dBm/15 kHz
	-87
	-87

	IoNote5
	dBm/ 9 MHz
	-56.12
	-56.12

	Propagation Condition Note6
	
	AWGN

	Antenna Configuration and Correlation Matrix Note6
	
	1x2

	Note 1:	Special subframe and uplink-downlink configurations are specified in table 4.2-1 in TS 36.211 [24].
Note 2:	DL RMCs and OCNG patterns are specified in clauses A 3.1 and A 3.2 of TS 36.133 [23] respectively.
Note 3:	OCNG shall be used such that all cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 4:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for Noc to be fulfilled.
Note 5:	Ês/Iot, RSRP, SCH_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 6:	Propagation condition and correlation matrix are defined in clause B.2 in TS 36.101 [27].



Table 18.3.1.2.5-2: NR cell specific test parameters
	Parameter
	Unit
	Cell 2

	
	
	T1
	T2

	NR RF Channel Number
	
	1

	Duplex mode
	Config 1,4
	
	FDD

	
	Config 2,3,5,6
	
	TDD

	
	Config 7,8
	
	HD-FDD

	TDD configuration
	Config 2,5
	
	TDDConf.1.1

	
	Config 3,6
	
	TDDConf.2.1

	BWchannel
	Config 1,2,4,5,7,8
	MHz
	10: NRB,c = 52

	
	Config 3,6
	
	20: NRB,c = 51 

	OCNG Patterns 
	
	OP.1

	SMTC configuration
	Config 1,4,7,8
	
	SMTC.2

	
	Config 2,3,5,6
	
	SMTC.1

	PDSCH/PDCCH subcarrier spacing
	Config 1,2,4,5,7,8
	kHz
	15

	
	Config 3,6
	
	30

	b2-Threshold2NR
	Config 1,2,4,5,7,8
	dBm/SCS
	-101

	
	Config 3,6
	
	-98

	EPRE ratio of PSS to SSS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	

	EPRE ratio of OCNG DMRS to SSS Note 1
	
	

	EPRE ratio of OCNG to OCNG DMRS Note 1
	
	

	
Note2
	dBm/15kHz
	-98

	
Note2
	Config 1,2,4,5,7,8
	dBm/SCS
	-98

	
	Config 3,6
	
	-95

	SS-RSRP Note 3
	Config 1,2,4,5,7,8
	dBm/SCS
	-Infinity
	-91

	
	Config 3,6
	
	-Infinity
	-88

	

	dB
	-Infinity
	7

	

	dB
	-Infinity
	7

	IoNote3
	Config 1,2,4,5,7,8
	dBm/9.36MHz
	-70.05
	-62.26

	
	Config 3,6
	dBm/18.36MHz
	-67.12
	-59.33

	Propagation Condition 
	
	AWGN

	Antenna Configuration and Correlation Matrix
	
	1x2

	NOTE 1:	OCNG shall be used such that the cell is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

NOTE 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
NOTE 3:	SS-RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 4:	SS-RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.



18.3.1.3	E-UTRA - NR SA FR1 Event triggered reporting tests for FR1 with SSB time index detection when DRX is not used
18.3.1.3.1	Test purpose
To verify that the RedCap UE makes correct reporting of an event. This test will partly verify the NR inter-RAT cell search requirements in clause TS 36.133 [23] clause 8.20.2 for E-UTRAN FDD-NR measurements and TS 36.133 [23] clause 8.20.3 for E-UTRAN TDD-NR measurements.
18.3.1.3.2	Test applicability
This test applies to all E-UTRA UE from release 17 onwards and capable of NR RedCap with 2Rx. Test 1 applies to UEs not supporting per-FR gap and test 2 applies only to UEs supporting per-FR gap and gap pattern #4.
18.3.1.3.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 18.3.1.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.18.3.1.3.
18.3.1.3.4	Test description
Same as the test description given in clause 8.4.2.3.4.
18.3.1.3.4.1	Initial conditions
Same as the initial conditions given in clause 8.4.2.3.4.1 with following exceptions:
-	Table 8.4.2.3.4.1-1 is replaced by Table 18.3.1.3.4.1-1.
-	Table 8.4.2.3.4.1-2 is replaced by Table 18.3.1.3.4.1-2.
-	Table 8.4.2.3.4.1-3 is replaced by Table 18.3.1.3.4.1-3.
Table 18.3.1.3.4.1-1: Supported test configurations
	Configuration
	Description

	18.3.1.3-1
	LTE FDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	18.3.1.3-2
	LTE FDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	18.3.1.3-3
	LTE FDD, NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	18.3.1.3-4
	LTE TDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	18.3.1.3-5
	LTE TDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	18.3.1.3-6
	LTE TDD, NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	18.3.1.3-7
	LTE FDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	18.3.1.3-8
	LTE TDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note 1:	The UE is only required to be tested in one of the supported test configurations.



Table 18.3.1.3.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 36.508 [25] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.16-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 18.3.1.3.4.1-1.

	Propagation conditions
	AWGNMulti-path fading
	As specified in clause C.2.32

	Connection Diagram
	TE Part
	A.3.1.8.2
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	N/A
	



Table 18.3.1.3.4.1-3: General test parameters
	Parameter
	Unit

	Value
	Comment

	
	
	Test 1
	Test 2
	

	E-UTRA RF Channel Numbers
	
	1
	One E-UTRA carrier frequency is used.

	NR RF Chanel Number
	
	1
	One FR1 NR carrier frequency is used.

	Active cell
	
	E-UTRA cell 1
	E-UTRA cell 1 is on E-UTRA RF channel number 1.

	Neighbour cell
	
	NR cell 2
	NR cell 2 is on NR RF channel number 1.

	Gap Pattern Id
	
	0
	4
	As specified in Table 8.1.2.1-1 of TS 36.133 [23].

	Measurement gap offset
	
	39
	19
	As specified in TS 36.331 [29].

	Hysteresis
	dB
	0
	

	CP length
	
	Normal
	

	TimeToTrigger
	s
	0
	

	Filter coefficient
	
	0
	L3 filtering is not used

	DRX
	
	OFF
	DRX is not used

	Time offset between serving and neighbour cells
	Config 1,4,7,8
	
	3ms
	Asynchronous cells.
The timing of Cell 2 is 3ms later than the timing of Cell 1.

	
	Config 2,3,5,6
	
	3s
	Synchronous cells.

	T1
	s
	5
	

	T2
	s
	2
	1
	



18.3.1.3.4.2	Test procedure
Same as the test procedure given in clause 8.4.2.3.4.2.
18.3.1.3.4.3	Message contents
Same as the message contents given in clause 8.4.2.3.4.3 with following exceptions:
-	The specific message contents exceptions for test configuration 8.4.2.3-1 and 8.4.2.3-4 also apply to test configuration 8.4.2.3-7 and 8.4.2.3-818.3.1.3-7 and 18.3.1.3-8.
-	Table 8.4.2.3.4.3-2 is replaced by table 18.3.1.3.4.3-1.
Table 18.3.1.3.4.3-1: SchedulingRequest-Config-DEFAULT
	Derivation Path: TS 36.508 [25] Table 4.6.3-20

	Information Element
	Value/remark
	Comment
	Condition

	SchedulingRequest-Config-DEFAULT ::= CHOICE {
	
	
	

	  setup SEQUENCE {
	
	
	

	    sr-ConfigIndex
	25
	
	Config 18.3.1.3-1/2/3/7

	
	22
	
	Config 18.3.1.3-4/5/6/8

	  }
	
	
	

	}
	
	
	



18.3.1.3.5	Test requirement
Same as the test requirements given in clause 8.4.2.3.5 with following exceptions:
-	Table 8.4.2.3.5-1 is replaced by Table 18.3.1.3.5-1.
-	Table 8.4.2.3.5-2 is replaced by Table 18.3.1.3.5-2.
Table 18.3.1.3.5-1: E-UTRAN Cell specific test parameters
	Parameter
	Unit
	Cell 1

	
	
	T1
	T2

	RF channel number
	
	1

	Duplex mode
	Config 1,2,3,7
	
	FDD

	
	Config 4,5,6,8
	
	TDD

	TDD special subframe configurationNote1
	Config 4,5,6,8
	
	6

	TDD uplink-downlink configurationNote1
	Config 4,5,6,8
	
	1

	BWchannel
	MHz
	5 MHz: NRB,c = 25
10 MHz: NRB,c = 50
20 MHz: NRB,c = 100

	PDSCH parameters:
DL Reference Measurement ChannelNote2
	Config 1,2,3,7
	
	5 MHz: R.7 FDD
10 MHz: R.3 FDD
20 MHz: R.6 FDD

	
	Config 4,5,6,8
	
	5 MHz: R.4 TDD
10 MHz: R.0 TDD
20 MHz: R.3 TDD

	PCFICH/PDCCH/PHICH parameters:
DL Reference Measurement ChannelNote2
	Config 1,2,3,7
	
	5 MHz: R.11 FDD
10 MHz: R.6 FDD
20 MHz: R.10 FDD

	
	Config 4,5,6,8
	
	5 MHz: R.11 TDD
10 MHz: R.6 TDD
20 MHz: R.10 TDD

	OCNG PatternsNote2
	Config 1,2,3,7
	
	5 MHz: OP.20 FDD
10 MHz: OP.10 FDD
20 MHz: OP.17 FDD

	
	Config 4,5,6,8
	
	5 MHz: OP.9 TDD
10 MHz: OP.1 TDD
20 MHz: OP.7 TDD

	b2-Threshold1
	dBm
	-77

	PBCH_RA
	dB
	0

	PBCH_RB
	
	

	PSS_RA
	
	

	SSS_RA
	
	

	PCFICH_RB
	
	

	PHICH_RA
	
	

	PHICH_RB
	
	

	PDCCH_RA
	
	

	PDCCH_RB
	
	

	PDSCH_RA
	
	

	PDSCH_RB
	
	

	OCNG_RANote3
	
	

	OCNG_RBNote3
	
	

	NocNote4
	dBm/15 kHz
	-104

	Ês/Noc
	dB
	17
	17

	Ês/IotNote5
	dB
	17
	17

	RSRPNote5
	dBm/15 kHz
	-87
	-87

	SCH_RPNote5
	dBm/15 kHz
	-87
	-87

	IoNote5
	dBm/ 9 MHz
	-56.12
	-56.12

	Propagation Condition Note6
	
	AWGN

	Antenna Configuration and Correlation Matrix Note6
	
	1x2

	Note 1:	Special subframe and uplink-downlink configurations are specified in table 4.2-1 in TS 36.211 [24].
Note 2:	DL RMCs and OCNG patterns are specified in clauses A 3.1 and A 3.2 of TS 36.133 [23] respectively.
Note 3:	OCNG shall be used such that all cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 4:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for Noc to be fulfilled.
Note 5:	Ês/Iot, RSRP, SCH_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 6:	Propagation condition and correlation matrix are defined in clause B.2 in TS 36.101 [27].



Table 18.3.1.3.5-2: NR cell specific test parameters
	Parameter
	Unit
	Cell 2

	
	
	T1
	T2

	NR RF Channel Number
	
	1

	Duplex mode
	Config 1,4
	
	FDD

	
	Config 2,3,5,6
	
	TDD

	
	Config 7,8
	
	HD-FDD

	TDD configuration
	Config 2,5
	
	TDDConf.1.1

	
	Config 3,6
	
	TDDConf.2.1

	BWchannel
	Config 1,2,4,5,7,8
	MHz
	10: NRB,c = 52

	
	Config 3,6
	
	20: NRB,c = 51 

	OCNG Patterns 
	
	OP.1

	SMTC configuration
	Config 1,4,7,8
	
	SMTC.2

	
	Config 2,3,5,6
	
	SMTC.1

	PDSCH/PDCCH subcarrier spacing
	Config 1,2,4,5,7,8
	kHz
	15

	
	Config 3,6
	
	30

	b2-Threshold2NR
	Config 1,2,4,5,7,8
	dBm/SCS
	-101

	
	Config 3,6
	
	-98

	EPRE ratio of PSS to SSS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	

	EPRE ratio of OCNG DMRS to SSS Note 1
	
	

	EPRE ratio of OCNG to OCNG DMRS Note 1
	
	

	
Note2
	dBm/15kHz
	-98

	
Note2
	Config 1,2,4,5,7,8
	dBm/SCS
	-98

	
	Config 3,6
	
	-95

	SS-RSRP Note 3
	Config 1,2,4,5,7,8
	dBm/SCS
	-Infinity
	-91

	
	Config 3,6
	
	-Infinity
	-91

	

	dB
	-Infinity
	7

	

	dB
	-Infinity
	7

	IoNote3
	Config 1,2,4,5,7,8
	dBm/9.36MHz
	-70.05
	-62.26

	
	Config 3,6
	dBm/18.36MHz
	-67.12
	-59.33

	Propagation Condition 
	
	AWGN

	Antenna Configuration and Correlation Matrix
	
	1x2

	Note 1:	OCNG shall be used such that the cell is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	SS-RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	SS-RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.



18.3.1.4	E-UTRA - NR SA FR1 Event triggered reporting tests for FR1 with SSB time index detection when DRX is used
18.3.1.4.1	Test purpose
To verify that the RedCap UE makes correct reporting of an event. This test will partly verify the NR inter-RAT cell search requirements in clause TS 36.133 [23] clause 8.20.2 for E-UTRAN FDD-NR measurements and TS 36.133 [23] clause 8.20.3 for E-UTRAN TDD-NR measurements.
18.3.1.4.2	Test applicability
This test applies to all E-UTRA UE from release 17 onwards supporting NR RedCap with 2Rx and long DRX cycle. Test 1 and test 2 apply to UEs not supporting per-FR gap. Test 3 and test 4 apply only to UEs supporting per-FR gap and gap pattern #4.
18.3.1.4.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 18.3.1.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.18.3.1.4.
18.3.1.4.4	Test description
Same as the test description given in clause 8.4.2.4.4.
18.3.1.4.4.1	Initial conditions
Same as the initial conditions given in clause 8.4.2.4.4.1 with following exceptions:
-	Table 8.4.2.4.4.1-1 is replaced by Table 18.3.1.4.4.1-1.
-	Table 8.4.2.4.4.1-2 is replaced by Table 18.3.1.4.4.1-2.
-	Table 8.4.2.4.4.1-3 is replaced by Table 18.3.1.4.4.1-3.
Table 18.3.1.4.4.1-1: Supported test configurations
	Configuration
	Description

	18.3.1.4-1
	LTE FDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	18.3.1.4-2
	LTE FDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	18.3.1.4-3
	LTE FDD, NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	18.3.1.4-4
	LTE TDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	18.3.1.4-5
	LTE TDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	18.3.1.4-6
	LTE TDD, NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	18.3.1.4-7
	LTE FDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	18.3.1.4-8
	LTE TDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	Note 1:	The UE is only required to be tested in one of the supported test configurations.



Table 18.3.1.4.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 36.508 [25] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.16-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 18.3.1.4.4.1-1.

	Propagation conditions
	AWGNMulti-path fading
	As specified in clause C.2.32

	Connection Diagram
	TE Part
	A.3.1.8.2
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	N/A
	



Table 18.3.1.4.4.1-3: General test parameters
	Parameter
	Unit
	Value
	Comment

	
	
	Test 1
	Test 2
	Test 3
	Test 4
	

	E-UTRA RF Channel Numbers
	
	1
	One E-UTRA carrier frequency is used.

	NR RF Channel Number
	
	1
	One FR1 NR carrier frequency is used.

	Active cell
	
	E-UTRA Cell 1
	E-UTRA cell 1 is on E-UTRA RF channel number 1.

	Neighbour cell
	
	NR Cell 2
	NR cell 2 is on NR RF channel number 1.

	Gap Pattern Id
	
	0
	4
	As specified in TS 36.133 [23] Table 8.1.2.1-1.

	Measurement gap offset
	
	39
	19
	As specified in TS 36.331 [29].

	Hysteresis
	dB
	0
	

	CP length
	
	Normal
	

	TimeToTrigger
	s
	0
	

	Filter coefficient
	
	0
	L3 filtering is not used

	DRX
	
	DRX.9
	DRX.12
	DRX.9
	DRX.12
	DRX is not used

	Time offset between serving and neighbour cells
	Config 1,4,7,8
	
	3ms
	Asynchronous cells. The timing of Cell 2 is 3ms later than the timing of Cell 1.

	
	Config 2,3,5,6
	
	3s
	Synchronous cells.

	T1
	s
	5
	

	T2
	s
	2
	13
	2
	13
	



18.3.1.4.4.2	Test procedure
Same as the test procedure given in clause 8.4.2.4.4.2.
18.3.1.4.4.3	Message contents
Same as the message contents given in clause 8.4.2.4.4.3 with following exceptions:
-	The specific message contents exceptions for test configuration 8.4.2.4-1 and 8.4.2.4-4 also apply to test configuration 8.4.2.4-7 and 8.4.2.4-818.3.1.4-7 and 18.3.1.4-8.
-	Table 8.4.2.4.4.3-2 is replaced by table 18.3.1.4.4.3-1.
Table 18.3.1.4.4.3-1: SchedulingRequest-Config-DEFAULT
	Derivation Path: TS 36.508 [25] Table 4.6.3-20

	Information Element
	Value/remark
	Comment
	Condition

	SchedulingRequest-Config-DEFAULT ::= CHOICE {
	
	
	

	  setup SEQUENCE {
	
	
	

	    sr-ConfigIndex
	25
	
	Config 18.3.1.4-1/2/3/7

	
	22
	
	Config 18.3.1.4-4/5/6/8

	  }
	
	
	

	}
	
	
	



18.3.1.4.5	Test requirement
Same as the test requirements given in clause 8.4.2.4.5 with following exceptions:
-	Table 8.4.2.4.5-1 is replaced by Table 18.3.1.4.5-1.
-	Table 8.4.2.4.5-2 is replaced by Table 18.3.1.4.5-2.
Table 18.3.1.4.5-1: E-UTRAN Cell specific test parameters
	Parameter
	Unit
	Cell 1

	
	
	T1
	T2

	RF channel number
	
	1

	Duplex mode
	Config 1,2,3,7
	
	FDD

	
	Config 4,5,6,8
	
	TDD

	TDD special subframe configurationNote1
	Config 4,5,6,8
	
	6

	TDD uplink-downlink configurationNote1
	Config 4,5,6,8
	
	1

	BWchannel
	MHz
	5 MHz: NRB,c = 25
10 MHz: NRB,c = 50
20 MHz: NRB,c = 100

	PDSCH parameters:
DL Reference Measurement ChannelNote2
	Config 1,2,3,7
	
	5 MHz: R.7 FDD
10 MHz: R.3 FDD
20 MHz: R.6 FDD

	
	Config 4,5,6,8
	
	5 MHz: R.4 TDD
10 MHz: R.0 TDD
20 MHz: R.3 TDD

	PCFICH/PDCCH/PHICH parameters:
DL Reference Measurement ChannelNote2
	Config 1,2,3,7
	
	5 MHz: R.11 FDD
10 MHz: R.6 FDD
20 MHz: R.10 FDD

	
	Config 4,5,6,8
	
	5 MHz: R.11 TDD
10 MHz: R.6 TDD
20 MHz: R.10 TDD

	OCNG PatternsNote2
	Config 1,2,3,7
	
	5 MHz: OP.20 FDD
10 MHz: OP.10 FDD
20 MHz: OP.17 FDD

	
	Config 4,5,6,8
	
	5 MHz: OP.9 TDD
10 MHz: OP.1 TDD
20 MHz: OP.7 TDD

	b2-Threshold1
	dBm
	-77

	PBCH_RA
	dB
	0

	PBCH_RB
	
	

	PSS_RA
	
	

	SSS_RA
	
	

	PCFICH_RB
	
	

	PHICH_RA
	
	

	PHICH_RB
	
	

	PDCCH_RA
	
	

	PDCCH_RB
	
	

	PDSCH_RA
	
	

	PDSCH_RB
	
	

	OCNG_RANote3
	
	

	OCNG_RBNote3
	
	

	NocNote4
	dBm/15 kHz
	-104

	Ês/Noc
	dB
	17
	17

	Ês/IotNote5
	dB
	17
	17

	RSRPNote5
	dBm/15 kHz
	-87
	-87

	SCH_RPNote5
	dBm/15 kHz
	-87
	-87

	IoNote5
	dBm/ 9 MHz
	-56.12
	-56.12

	Propagation Condition Note6
	
	AWGN

	Antenna Configuration and Correlation Matrix Note6
	
	1x2

	Note 1:	Special subframe and uplink-downlink configurations are specified in table 4.2-1 in TS 36.211 [24].
Note 2:	DL RMCs and OCNG patterns are specified in clauses A 3.1 and A 3.2 of TS 36.133 [23] respectively.
Note 3:	OCNG shall be used such that all cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 4:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for Noc to be fulfilled.
Note 5:	Ês/Iot, RSRP, SCH_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 6:	Propagation condition and correlation matrix are defined in clause B.2 in TS 36.101 [27].



Table 18.3.1.4.5-2: NR cell specific test parameters
	Parameter
	Unit
	Cell 2

	
	
	T1
	T2

	NR RF Channel Number
	
	1

	Duplex mode
	Config 1,4
	
	FDD

	
	Config 2,3,5,6
	
	TDD

	
	Config 7,8
	
	HD-FDD

	TDD configuration
	Config 2,5
	
	TDDConf.1.1

	
	Config 3,6
	
	TDDConf.2.1

	BWchannel
	Config 1,2,4,5,7,8
	MHz
	10: NRB,c = 52

	
	Config 3,6
	
	20: NRB,c = 51 

	OCNG Patterns 
	
	OP.1

	SMTC configuration
	Config 1,4,7,8
	
	SMTC.2

	
	Config 2,3,5,6
	
	SMTC.1

	PDSCH/PDCCH subcarrier spacing
	Config 1,2,4,5,7,8
	kHz
	15

	
	Config 3,6
	
	30

	b2-Threshold2NR
	Config 1,2,4,5,7,8
	dBm/SCS
	-101

	
	Config 3,6
	
	-98

	EPRE ratio of PSS to SSS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	

	EPRE ratio of OCNG DMRS to SSS Note 1
	
	

	EPRE ratio of OCNG to OCNG DMRS Note 1
	
	

	
Note2
	dBm/15kHz
	-98

	
Note2
	Config 1,2,4,5,7,8
	dBm/SCS
	-98

	
	Config 3,6
	
	-95

	SS-RSRP Note 3
	Config 1,2,4,5,7,8
	dBm/SCS
	-Infinity
	-91

	
	Config 3,6
	
	-Infinity
	-88

	

	dB
	-Infinity
	7

	

	dB
	-Infinity
	7

	IoNote3
	Config 1,2,4,5,7,8
	dBm/9.36MHz
	-70.05
	-62.26

	
	Config 3,6
	dBm/18.36MHz
	-67.12
	-59.33

	Propagation Condition 
	
	AWGN

	Antenna Configuration and Correlation Matrix
	
	1x2

	NOTE 1:	OCNG shall be used such that the cell is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

NOTE 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
NOTE 3:	SS-RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 4:	SS-RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.



18.3.1.5	E-UTRA - NR SA FR2 Event triggered reporting tests for FR2 without SSB time index detection when DRX is not used
Editor’s Notes: This test case is incomplete:
-	E-UTRA – NR FR2 testability issue is not cleared.
-	The TT analysis is complete for test frequencies f ≤ 40.8 GHz
-	The TT analysis is complete for UE PC3
-	This test case is incomplete for UE power classes other than PC3
-	This test case is incomplete for Test frequencies f > 40.8 GHz18.3.1.5.1	Test purpose
To verify that the RedCap UE makes correct reporting of an event. This test will partly verify the NR inter-RAT cell search requirements in clause TS 36.133 [23] clause 8.20.2 for E-UTRAN FDD-NR measurements and TS 36.133 [23] clause 8.20.3 for E-UTRAN TDD-NR measurements.
18.3.1.5.2	Test applicability
This test applies to all E-UTRA UE from release 17 onwards and capable of NR RedCap with 2Rx. Test 1 applies to UEs not supporting per-FR gap and test 2 applies only to UEs supporting per-FR gap.
18.3.1.5.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 18.3.1.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.18.3.1.5.
18.3.1.5.4	Test description
18.3.1.5.4.1	Initial conditions
Same as the initial conditions given in clause 8.4.2.5.4.1 with following exceptions:
-	Table 8.4.2.5.4.1-1 is replaced by Table 18.3.1.5.4.1-1.
-	Table 8.4.2.5.4.1-2 is replaced by Table 18.3.1.5.4.1-2.
-	Table 8.4.2.5.4.1-3 is replaced by Table 18.3.1.5.4.1-3.
Table 18.3.1.5.4.1-1: Supported test configurations
	Configuration
	Description

	18.3.1.5-1
	LTE FDD, NR 120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode

	18.3.1.5-2
	LTE TDD, NR 120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode

	Note 1:	The UE is only required to be tested in one of the supported test configurations.



Table 18.3.1.5.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 36.508 [25] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.16-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 18.3.1.5.4.1-1.

	Propagation conditions
	AWGN
	As specified in clause C.2.2

	Connection Diagram
	TE Part
	A.3.3.3.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.4.1.1
	

	Exceptions to connection diagram
	N/A
	



Table 18.3.1.5.4.1-3: General test parameters
	Parameter
	Unit

	Value
	Comment

	
	
	Test 1
	Test 2
	

	E-UTRA RF Channel Numbers
	
	1
	One E-UTRA carrier frequency is used.

	NR RF Chanel Number
	
	1
	One FR1 NR carrier frequency is used.

	Active cell
	
	E-UTRA Cell 1
	E-UTRA cell 1 is on E-UTRA RF channel number 1.

	Neighbour cell
	
	NR Cell 2
	NR cell 2 is on NR RF channel number 1.

	Gap Pattern Id
	
	0
	N/A
	As specified in Table 8.1.2.1-1 of TS 36.133 [23].

	Measurement gap offset
	
	39
	N/A
	As specified in TS 36.331 [29].

	Hysteresis
	dB
	0
	

	CP length
	
	Normal
	

	TimeToTrigger
	s
	0
	

	Filter coefficient
	
	0
	L3 filtering is not used

	DRX
	
	OFF
	DRX is not used

	Time offset between serving and neighbour cells
	Config 1
	
	3ms
	Asynchronous cells.
The timing of Cell 2 is 3ms later than the timing of Cell 1.

	
	Config 2
	
	3s
	Synchronous cells.

	T1
	s
	10
	

	T2
	s
	6
	3
	



18.3.1.5.4.2	Test procedure
Same as the test procedure given in clause 8.4.2.5.4.2.
18.3.1.5.4.3	Message contents
Same as the message contents given in clause 8.4.2.5.4.3.
18.3.1.5.5	Test requirement
Same as the test requirements given in clause 8.4.2.5.5 with following exceptions:
-	Table 8.4.2.5.5-1 is replaced by Table 18.3.1.5.5-1.
Table 18.3.1.5.5-1: NR cell specific test parameters
	Parameter
	Unit
	Cell 2

	
	
	T1
	T2

	AoA setup
	
	Setup 2a

	Assumption for UE beamsNote 3
	
	Rough

	NR RF Channel Number
	
	1

	Duplex mode
	
	TDD

	TDD configuration
	
	TDDConf.3.1

	BWchannel
	MHz
	100: NRB,c = 24

	OCNG patterns 
	
	OP.3

	SMTC configuration
	Config 1
	
	SMTC.2

	
	Config 2
	
	SMTC.1

	PDSCH/PDCCH subcarrier spacing
	kHz
	120

	b1-ThresholdNR
	UE power class 3
	dBm/SCS
	-118

	EPRE ratio of PSS to SSS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	

	EPRE ratio of OCNG DMRS to SSS Note 1
	
	

	EPRE ratio of OCNG to OCNG DMRS Note 1
	
	

	Ês
	dBm/SCS
	-Infinity
	-80.6

	SSB_RP Note 2
	dBm/SCS
	-Infinity
	-80.6

	Ês/IotBB Note 4
	dB
	-Infinity
	8.3

	IoNote3
	dBm/95.04MHz
	-Infinity
	-56.0

	Propagation Condition 
	
	AWGN

	Note 1:	OCNG shall be used such that a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	SSB_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 3:	Information about types of UE beam is given in B.2.1.3, and does not limit UE implementation or test system implementation
Note 4:	Calculation of Es/IotBB includes the effect of UE internal noise up to the value assumed for the associated Refsens requirement in clause 7.3.2 of TS 38.101-2 [19], and an allowance of 1dB for UE multi-band relaxation factor ΔMBP from TS 38.101-2 [19] Table 6.2.1.3-4.



18.3.1.6	E-UTRA - NR SA FR2 Event triggered reporting tests for FR2 without SSB time index detection when DRX is used
Editor’s Notes: This test case is incomplete:
-	E-UTRA – NR FR2 testability issue is not cleared.
-	The TT analysis is complete for test frequencies f ≤ 40.8 GHz
-	The TT analysis is complete for UE PC3
-	This test case is incomplete for UE power classes other than PC3
-	This test case is incomplete for Test frequencies f > 40.8 GHz
18.3.1.6.1	Test purpose
To verify that the RedCap UE makes correct reporting of an event. This test will partly verify the NR inter-RAT cell search requirements in clause TS 36.133 [23] clause 8.20.2 for E-UTRAN FDD-NR measurements and TS 36.133 [23] clause 8.20.3 for E-UTRAN TDD-NR measurements.
18.3.1.6.2	Test applicability
This test applies to all E-UTRA UE from release 17 onwards and capable of NR RedCap with 2Rx. Test 1 and test 2 apply to UEs not supporting per-FR gap. Test 3 and test 4 apply only to UEs supporting per-FR gap.
18.3.1.6.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 18.3.1.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.18.3.1.6.
18.3.1.6.4	Test description
18.3.1.6.4.1	Initial conditions
Same as the initial conditions given in clause 8.4.2.6.4.1 with following exceptions:
-	Table 8.4.2.6.4.1-1 is replaced by Table 18.3.1.6.4.1-1.
-	Table 8.4.2.6.4.1-2 is replaced by Table 18.3.1.6.4.1-2.
-	Table 8.4.2.6.4.1-3 is replaced by Table 18.3.1.6.4.1-3.
Table 18.3.1.6.4.1-1: Supported test configurations
	Configuration
	Description

	18.3.1.6-1
	LTE FDD, NR 120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode

	18.3.1.6-2
	LTE TDD, NR 120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode

	Note 1:	The UE is only required to be tested in one of the supported test configurations.



Table 18.3.1.6.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 36.508 [25] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.16-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 18.3.1.6.4.1-1.

	Propagation conditions
	AWGN
	As specified in clause C.2.2

	Connection Diagram
	TE Part
	A.3.3.3.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.4.1.1
	

	Exceptions to connection diagram
	N/A
	



Table 18.3.1.6.4.1-3: General test parameters
	Parameter
	Unit

	Value
	Comment

	
	
	Test 1
	Test 2
	Test 3
	Test 4
	

	E-UTRA RF Channel Numbers
	
	1
	One E-UTRA carrier frequency is used.

	NR RF Chanel Number
	
	1
	One FR1 NR carrier frequency is used.

	Active cell
	
	E-UTRA Cell 1
	E-UTRA cell 1 is on E-UTRA RF channel number 1.

	Neighbour cell
	
	NR Cell 2
	NR cell 2 is on NR RF channel number 1.

	Gap Pattern Id
	
	0
	N/A
	As specified in Table 8.1.2.1-1 of TS 36.133 [23].

	Measurement gap offset
	
	39
	N/A
	As specified in TS 36.331 [29].

	Hysteresis
	dB
	0
	

	CP length
	
	Normal
	

	TimeToTrigger
	s
	0
	

	Filter coefficient
	
	0
	L3 filtering is not used

	DRX
	
	DRX.9
	DRX.12
	DRX.9
	DRX.12
	

	Time offset between serving and neighbour cells
	Config 1
	
	3ms
	Asynchronous cells. The timing of Cell 2 is 3ms later than the timing of Cell 1.

	
	Config 2
	
	3s
	Synchronous cells.

	T1
	s
	10
	

	T2
	s
	6
	83
	6
	83
	



18.3.1.6.4.2	Test procedure
Same as the test procedure given in clause 8.4.2.6.4.2.
18.3.1.6.4.3	Message contents
Same as the message contents given in clause 8.4.2.6.4.3.
18.3.1.6.5	Test requirement
Same as the test requirements given in clause 8.4.2.6.5 with following exceptions:
-	Table 8.4.2.6.5-1 is replaced by Table 18.3.1.6.5-1.
Table 18.3.1.6.5-1: NR cell specific test parameters
	Parameter
	Unit
	Cell 2

	
	
	T1
	T2

	AoA setup
	
	Setup 1

	Assumption for UE beamsNote 3
	
	Rough

	NR RF Channel Number
	
	1

	Duplex mode
	
	TDD

	TDD configuration
	
	TDDConf.3.1

	BWchannel
	MHz
	100: NRB,c = 66

	OCNG patterns 
	
	OP.1

	SMTC configuration
	Config 1
	
	SMTC.2

	
	Config 2
	
	SMTC.1

	PDSCH/PDCCH subcarrier spacing
	kHz
	120

	b1-ThresholdNR
	UE power class 3
	dBm/SCS
	-106

	EPRE ratio of PSS to SSS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	

	EPRE ratio of OCNG DMRS to SSS Note 1
	
	

	EPRE ratio of OCNG to OCNG DMRS Note 1
	
	

	
Note2
	dBm/15kHz
	-104.7

	
Note2
	dBm/SCS
	-95.7

	SS-RSRP Note 3
	dBm/SCS
	-Infinity
	-87.7

	
 Note 4
	dB
	-Infinity
	8

	

	dB
	-Infinity
	8

	IoNote3
	dBm/95.04MHz
	-66.7
	-58.0

	Propagation Condition 
	
	AWGN

	Note 1:	OCNG shall be used such that the cell is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for to be fulfilled.
Note 3:	SS-RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	SS-RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
Note 5:	Information about types of UE beam is given in B.2.1.3, and does not limit UE implementation or test system implementation



18.3.1.7	E-UTRA - NR SA FR2 Event triggered reporting tests for FR2 with SSB time index detection when DRX is not used
Editor’s Notes: This test case is incomplete:
-	E-UTRA – NR FR2 testability issue is not cleared.
-	The TT analysis is complete for test frequencies f ≤ 40.8 GHz
-	The TT analysis is complete for UE PC3
-	This test case is incomplete for UE power classes other than PC3
-	This test case is incomplete for Test frequencies f > 40.8 GHz
18.3.1.7.1	Test purpose
To verify that the RedCap UE makes correct reporting of an event. This test will partly verify the NR inter-RAT cell search requirements in clause TS 36.133 [23] clause 8.20.2 for E-UTRAN FDD-NR measurements and TS 36.133 [23] clause 8.20.3 for E-UTRAN TDD-NR measurements.
18.3.1.7.2	Test applicability
This test applies to all E-UTRA UE from release 17 onwards and capable of NR RedCap with 2Rx. Test 1 applies to UEs not supporting per-FR gap and test 2 applies only to UEs supporting per-FR gap.
18.3.1.7.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 18.3.1.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.18.3.1.7.
18.3.1.7.4	Test description
18.3.1.7.4.1	Initial conditions
Same as the initial conditions given in clause 8.4.2.7.4.1 with following exceptions:
-	Table 8.4.2.7.4.1-1 is replaced by Table 18.3.1.7.4.1-1.
-	Table 8.4.2.7.4.1-2 is replaced by Table 18.3.1.7.4.1-2.
-	Table 8.4.2.7.4.1-3 is replaced by Table 18.3.1.7.4.1-3.
Table 18.3.1.7.4.1-1: Supported test configurations
	Configuration
	Description

	18.3.1.7-1
	LTE FDD, NR 120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode

	18.3.1.7-2
	LTE TDD, NR 120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode

	Note 1:	The UE is only required to be tested in one of the supported test configurations.



Table 18.3.1.7.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 36.508 [25] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.16-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 18.3.1.7.4.1-1.

	Propagation conditions
	AWGN
	As specified in clause C.2.2

	Connection Diagram
	TE Part
	A.3.3.3.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.4.1.1
	

	Exceptions to connection diagram
	N/A
	



Table 18.3.1.7.4.1-3: General test parameters
	Parameter
	Unit

	Value
	Comment

	
	
	Test 1
	Test 2
	

	E-UTRA RF Channel Numbers
	
	1
	One E-UTRA carrier frequency is used.

	NR RF Chanel Number
	
	1
	One FR1 NR carrier frequency is used.

	Active cell
	
	E-UTRA Cell 1
	E-UTRA cell 1 is on E-UTRA RF channel number 1.

	Neighbour cell
	
	NR Cell 2
	NR cell 2 is on NR RF channel number 1.

	Gap Pattern Id
	
	0
	N/A
	As specified in Table 8.1.2.1-1 of TS 36.133 [23].

	Measurement gap offset
	
	39
	N/A
	As specified in TS 36.331 [29].

	Hysteresis
	dB
	0
	

	CP length
	
	Normal
	

	TimeToTrigger
	s
	0
	

	Filter coefficient
	
	0
	L3 filtering is not used

	DRX
	
	OFF
	DRX is not used

	Time offset between serving and neighbour cells
	Config 1
	
	3ms
	Asynchronous cells.
The timing of Cell 2 is 3ms later than the timing of Cell 1.

	
	Config 2
	
	3s
	Synchronous cells.

	T1
	s
	5
	

	T2
	s
	5
	3
	



18.3.1.7.4.2	Test procedure
Same as the test procedure given in clause 8.4.2.7.4.2.
18.3.1.7.4.3	Message contents
Same as the message contents given in clause 8.4.2.7.4.3.
18.3.1.7.5	Test requirement
Same as the test requirements given in clause 8.4.2.7.5 with following exceptions:
-	Table 8.4.2.7.5-1 is replaced by Table 18.3.1.7.5-1.
Table 18.3.1.7.5-1: NR cell specific test parameters
	Parameter
	Unit
	Cell 2

	
	
	T1
	T2

	AoA setup
	
	Setup 1

	Assumption for UE beamsNote 3
	
	Rough

	NR RF Channel Number
	
	1

	Duplex mode
	
	TDD

	TDD configuration
	
	TDDConf.3.1

	BWchannel
	MHz
	100: NRB,c = 66

	OCNG patterns
	
	OP.1

	SMTC configuration
	Config 1
	
	SMTC.2

	
	Config 2
	
	SMTC.1

	PDSCH/PDCCH subcarrier spacing
	kHz
	120

	b1-ThresholdNR
	UE power class 3
	dBm/SCS
	-106

	EPRE ratio of PSS to SSS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	

	EPRE ratio of OCNG DMRS to SSS Note 1
	
	

	EPRE ratio of OCNG to OCNG DMRS Note 1
	
	

	
Note2
	
	-104.7

	
Note2
	
	-95.7

	SS-RSRP Note 3
	dBm/SCS
	-Infinity
	-87.7

	

	
	-Infinity
	8

	

	dB
	-Infinity
	8

	IoNote3
	dBm/95.04MHz
	-66.7
	-58.0

	Propagation Condition 
	
	AWGN

	Note 1:	OCNG shall be used such that the cell is fully allocated, and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for to be fulfilled.
Note 3:	SS-RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	SS-RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
Note 5:	Information about types of UE beam is given in B.2.1.3, and does not limit UE implementation or test system implementation



18.3.1.8	E-UTRA - NR SA FR2 Event triggered reporting tests for FR2 with SSB time index detection when DRX is used
Editor’s Notes: This test case is incomplete:
-	E-UTRA – NR FR2 testability issue is not cleared.
-	The TT analysis is complete for test frequencies f ≤ 40.8 GHz
-	The TT analysis is complete for UE PC3
-	This test case is incomplete for UE power classes other than PC3
-	This test case is incomplete for Test frequencies f > 40.8 GHz
18.3.1.8.1	Test purpose
To verify that the RedCap UE makes correct reporting of an event. This test will partly verify the NR inter-RAT cell search requirements in clause TS 36.133 [23] clause 8.20.2 for E-UTRAN FDD-NR measurements and TS 36.133 [23] clause 8.20.3 for E-UTRAN TDD-NR measurements.
18.3.1.8.2	Test applicability
This test applies to all E-UTRA UE from release 17 onwards and capable of NR RedCap with 2Rx. Test 1 and test 2 apply to UEs not supporting per-FR gap. Test 3 and test 4 apply only to UEs supporting per-FR gap.
18.3.1.8.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 18.3.1.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.18.3.1.8.
18.3.1.8.4	Test description
18.3.1.8.4.1	Initial conditions
Same as the initial conditions given in clause 8.4.2.8.4.1 with following exceptions:
-	Table 8.4.2.8.4.1-1 is replaced by Table 18.3.1.8.4.1-1.
-	Table 8.4.2.8.4.1-2 is replaced by Table 18.3.1.8.4.1-2.
-	Table 8.4.2.8.4.1-3 is replaced by Table 18.3.1.8.4.1-3.
Table 18.3.1.8.4.1-1: Supported test configurations
	Configuration
	Description

	18.3.1.8-1
	LTE FDD, NR 120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode

	18.3.1.8-2
	LTE TDD, NR 120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode

	Note 1:	The UE is only required to be tested in one of the supported test configurations.



Table 18.3.1.8.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 36.508 [25] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.16-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 18.3.1.8.4.1-1.

	Propagation conditions
	AWGN
	As specified in clause C.2.2

	Connection Diagram
	TE Part
	A.3.3.3.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.4.1.1
	

	Exceptions to connection diagram
	N/A
	



Table 18.3.1.8.4.1-3: General test parameters
	Parameter
	Unit

	Value
	Comment

	
	
	Test 1
	Test 2
	Test 3
	Test 4
	

	E-UTRA RF Channel Numbers
	
	1
	One E-UTRA carrier frequency is used.

	NR RF Chanel Number
	
	1
	One FR1 NR carrier frequency is used.

	Active cell
	
	E-UTRA Cell 1
	E-UTRA cell 1 is on E-UTRA RF channel number 1.

	Neighbour cell
	
	NR Cell 2
	NR cell 2 is on NR RF channel number 1.

	Gap Pattern Id
	
	0
	N/A
	As specified in Table 8.1.2.1-1 of TS 36.133 [23].

	Measurement gap offset
	
	39
	N/A
	As specified in TS 36.331 [29].

	Hysteresis
	dB
	0
	

	CP length
	
	Normal
	

	TimeToTrigger
	s
	0
	

	Filter coefficient
	
	0
	L3 filtering is not used

	DRX
	
	DRX.9
	DRX.12
	DRX.9
	DRX.12
	

	Time offset between serving and neighbour cells
	Config 1
	
	3ms
	Asynchronous cells. The timing of Cell 2 is 3ms later than the timing of Cell 1.

	
	Config 2
	
	3s
	Synchronous cells.

	T1
	s
	5
	

	T2
	s
	7
	70
	7
	70
	



18.3.1.8.4.2	Test procedure
Same as the test procedure given in clause 8.4.2.8.4.2.
18.3.1.8.4.3	Message contents
Same as the message contents given in clause 8.4.2.8.4.3.
18.3.1.8.5	Test requirement
Same as the test requirements given in clause 8.4.2.8.5 with following exceptions:
-	Table 8.4.2.8.5-1 is replaced by Table 18.3.1.8.5-1.
Table 18.3.1.8.5-1: NR cell specific test parameters
	Parameter
	Unit
	Cell 2

	
	
	T1
	T2

	AoA setup
	
	Setup 1

	Assumption for UE beamsNote 3
	
	Rough

	NR RF Channel Number
	
	1

	Duplex mode
	
	TDD

	TDD configuration
	
	TDDConf.3.1

	BWchannel
	MHz
	100: NRB,c = 66

	OCNG patterns 
	
	OP.1

	SMTC configuration
	Config 1
	
	SMTC.2

	
	Config 2
	
	SMTC.1

	PDSCH/PDCCH subcarrier spacing
	kHz
	120

	b1-ThresholdNR
	UE power class 3
	dBm/SCS
	-106

	EPRE ratio of PSS to SSS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	

	EPRE ratio of OCNG DMRS to SSS Note 1
	
	

	EPRE ratio of OCNG to OCNG DMRS Note 1
	
	

	
Note2
	dBm/15kHz
	-104.7

	
Note2
	dBm/SCS
	-95.7

	SS-RSRP Note 3
	dBm/SCS
	-Infinity
	-87.7

	
 Note 4
	dB
	-Infinity
	8

	

	dB
	-Infinity
	8

	IoNote3
	dBm/95.04MHz
	-66.7
	-58.0

	Propagation Condition 
	
	AWGN

	Note 1:	OCNG shall be used such that the cell is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for to be fulfilled.
Note 3:	SS-RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	SS-RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
Note 5:	Information about types of UE beam is given in B.2.1.3, and does not limit UE implementation or test system implementation
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