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<Start of modified section 1>
[bookmark: _Toc36149289][bookmark: _Toc44092867][bookmark: _Toc44093416][bookmark: _Toc44094239][bookmark: _Toc44094518][bookmark: _Toc52295934][bookmark: _Toc59027640][bookmark: _Toc69328134][bookmark: _Toc75989772][bookmark: _Toc75992878][bookmark: _Toc76018655][bookmark: _Toc84513728][bookmark: _Toc84514292]4.7.1.2.2	EN-DC FR1-FR1 SS-RSRP relative measurement accuracy
4.7.1.2.2.1	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.
4.7.1.2.2.2	Test applicability
This test applies to all types of NR UE supporting E-UTRA and EN-DC from Release 15 onwards.
4.7.1.2.2.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 4.7.1.0.4.
The normative reference for this requirement is TS 38.133 [6] clause A.4.7.1.2.
4.7.1.2.2.4	Test description
4.7.1.2.2.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 4.7.1.2.2.4.1-1.
Table 4.7.1.2.2.4.1-1: EN-DC FR1-FR1 SS-RSRP measurement accuracy supported test configurations
	Test Case ID
	Description

	4.7.1.2.2-1
	LTE FDD, NR: 15 kHz SSB SCS, 10MHz bandwidth, FDD

	4.7.1.2.2-2
	LTE FDD, NR: 15 kHz SSB SCS, 10MHz bandwidth, TDD

	4.7.1.2.2-3
	LTE FDD, NR: 30 kHz SSB SCS, 40MHz bandwidth, TDD

	4.7.1.2.2-4
	LTE TDD, NR: 15 kHz SSB SCS, 10MHz bandwidth, FDD

	4.7.1.2.2-5
	LTE TDD, NR: 15 kHz SSB SCS, 10MHz bandwidth, TDD

	4.7.1.2.2-6
	LTE TDD, NR: 30 kHz SSB SCS, 40MHz bandwidth, 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 4.7.1.2.2.4.1-2.
Table 4.7.1.2.2.4.1-2: Initial conditions for SS-RSRP inter frequency relative accuracy in FR1
	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.2-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 4.7.1.2.2.4.1-1.

	Propagation conditions
	AWGN
	As specified in clause C.2.2.

	Connection Diagram
	TE Part
2Rx
	A.3.1.8.2 with n = 2 and φ1 = 5 Hz
	As specified in TS 38.508-1 [14] Annex A.

	
	TE Part 4Rx
	A.3.1.8.5 with n = 2 and φ1,1 = 5 Hz, φ1,2 = 10 Hz, φ1,3 = 15 Hz
	

	
	DUT Part 2Rx
	A.3.2.3.4
	

	
	DUT Part 4Rx
	A.3.2.5.2
	

	Exceptions to connection diagram
	N/A
	



1.	Message contents are defined in clause 4.7.1.2.2.4.3.
2.	Cell 1 is the E-UTRA serving cell (PCell) for the EN-DC setup. The power levels and settings for Cell 1 are set according to Annex A.6. Cell 2 and Cell 3 are NR FR1 cells in two different FR1 frequencies. Cell 2 is the PSCell and Cell 3 is the target cell for SS-RSRP measurements. The connection setup is done according to the settings in clause C.1.1.
4.7.1.2.2.4.2	Test procedure
Same as in clause 4.7.1.1.2.4.2 but replacing Table 4.7.1.1.2.5-1 and 4.7.1.1.2.5-2 with 4.7.1.2.2.5-1 and 4.7.1.2.2.5-2, respectively.
4.7.1.2.2.4.3	Message contents
Message contents are same as in clause 4.7.1.2.1.4.3.
4.7.1.2.2.5	Test requirement
Table 4.7.1.2.2.5-1 defines the primary level settings including test tolerances for all tests.
Each SS-RSRP measurement report for each of the tests in Table 4.7.1.2.2.5-1 shall meet the corresponding absolute accuracy requirements in Table 4.7.1.2.2.5-2.
Table 4.7.1.2.2.5-1: same as Table 4.7.1.2.1.5-1
Table 4.7.1.2.2.5-2: SS-RSRP IntraInter frequency relative accuracy requirements for the reported values
	
	Test 1
	Test 2

	
	All bands
	All bands

	Normal Conditions

	Lowest reported value (Cell 3)
	SS-RSRP_x - 7 
	SS-RSRP_x - 31

	Highest reported value (Cell 3)
	SS-RSRP_x + 7
	SS-RSRP_x - 18

	Extreme Conditions

	Lowest reported value (Cell 3)
	SS-RSRP_x - 9 
	SS-RSRP_x - 33

	Highest reported value (Cell 3)
	SS-RSRP_x + 9
	SS-RSRP_x - 17

	SS-RSRP_x is the reported value of Cell 2



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%.

[bookmark: _Toc36149307][bookmark: _Toc44092885][bookmark: _Toc44093434][bookmark: _Toc44094257][bookmark: _Toc44094536][bookmark: _Toc52295952][bookmark: _Toc59027658][bookmark: _Toc69328152][bookmark: _Toc75989790][bookmark: _Toc75992896][bookmark: _Toc76018673][bookmark: _Toc84513746][bookmark: _Toc84514310]4.7.3.2.2	EN-DC FR1-FR1 SS-SINR relative measurement accuracy
4.7.3.2.2.1	Test purpose
The purpose of this test is to verify that the inter-frequency SS-SINR relative measurement accuracy is within the specified limits for all bands.
4.7.3.2.2.2	Test applicability
This test applies to all types of NR UE supporting E-UTRA and EN-DC from Release 15 onwards, which support ss-SINR-Meas.
4.7.3.2.2.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 4.7.3.0.3.
The normative reference for this requirement is TS 38.133 [6] clause A.4.7.3.2.2.
4.7.3.2.2.4	Test description
4.7.3.2.2.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 4.7.3.2.2.4.1-1.
Table 4.7.3.2.2.4.1-1: EN-DC FR1-FR1 SS-SINR measurement accuracy supported test configurations
	Test Case ID
	Description

	4.7.3.2.2-1
	LTE FDD, NR: 15 kHz SSB SCS, 10MHz bandwidth, FDD

	4.7.3.2.2-2
	LTE FDD, NR: 15 kHz SSB SCS, 10MHz bandwidth, TDD

	4.7.3.2.2-3
	LTE FDD, NR: 30 kHz SSB SCS, 40MHz bandwidth, TDD

	4.7.3.2.2-4
	LTE TDD, NR: 15 kHz SSB SCS, 10MHz bandwidth, FDD

	4.7.3.2.2-5
	LTE TDD, NR: 15 kHz SSB SCS, 10MHz bandwidth, TDD

	4.7.3.2.2-6
	LTE TDD, NR: 30 kHz SSB SCS, 40MHz bandwidth, 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 4.7.3.2.2.4.1-2.
Table 4.7.3.2.2.4.1-2: Initial conditions for SS-SINR inter frequency accuracy in FR1 
	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.2-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 4.7.3.2.2.4.1-1.

	Propagation conditions
	AWGN
	As specified in clause C.2.2.

	Connection Diagram
	TE Part 2Rx
	A.3.1.8.2 with n = 2 and φ1 = 5 Hz
	As specified in TS 38.508-1 [14] Annex A.

	
	TE Part 4Rx
	A.3.1.8.5 with n = 2 and φ1,1 = 5 Hz, φ1,2 = 10 Hz, φ1,3 = 15 Hz
	

	
	DUT Part 2Rx
	A.3.2.3.4
	

	
	DUT Part 4Rx
	A.3.2.5.2
	

	Exceptions to connection diagram
	N/A
	



1.	Message contents are defined in clause 4.7.3.2.2.4.3.
2.	Cell 1 is the E-UTRA serving cell (PCell) for the EN-DC setup. The power levels and settings for Cell 1 are set according to Annex A.6. Cell 2 and Cell 3 are NR FR1 cells in two different FR1 frequencies. Cell 2 is the PSCell and Cell 3 is the target cell for SS-SINR measurements. The connection setup is done according to the settings in clause C.1.1.
4.7.3.2.2.4.2	Test procedure
1.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC bearer MCG and SCG, 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 4.7.3.2.2.5-1 as appropriate.
3.	The SS shall transmit an RRCConnectionReconfiguration message on Cell 1.
4.	The UE shall transmit an RRCConnectionReconfigurationComplete message.
5.	The UE shall transmit periodically MeasurementReport messages.
6.	After 10s wait from Step 3, the SS shall check the SS-SINR reported values in the periodic MeasurementReport. The SS-SINR value of Cell 3 reported by the UE is compared to the SS-SINR value of Cell 2 reported by the UE. If the difference between both values is outside the limits in Table 4.7.3.2.2.5-2 or the UE fails to report the measurement value for Cell 3 or Cell 2, the number of failed iterations is increased by one. Otherwise, the number of passed iterations is increased by one.
7.	The SS shall continue checking the MeasurementReport messages transmitted by the UE until the confidence level according to Table G.2.3-1 in Annex G is achieved.
8.	Set the parameters according to each sub-test in Table 4.7.3.2.2.5-1 as appropriate and repeat steps 5-7.
4.7.3.2.2.4.3	Message contents
Message contents are same as in clause 4.7.3.2.1.4.3.
4.7.3.2.2.5	Test requirements
Table 4.7.3.2.2.5-1 defines the primary level settings including test tolerances for all tests.
Each SS-SINR measurement report for each of the tests in Table 4.7.3.2.2.5-1 shall meet the corresponding relative accuracy requirements in Table 4.7.3.2.2.5-2
Table 4.7.3.2.2.2.5-1: same as Table 4.7.3.2.2.1.5-1
Table 4.7.3.2.2.5-2: 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 3)
	SS-SINR_x - 10 
	SS-SINR_x - 10 
	SS-SINR_x - 11 

	Highest reported value (Cell 3)
	SS-SINR_x + 10
	SS-SINR_x + 10
	SS-SINR_x + 11

	Extreme Conditions
	

	Lowest reported value (Cell 3)
	SS-SINR_x - 12 
	SS-SINR_x - 12 
	SS-SINR_x - 12 

	Highest reported value (Cell 3)
	SS-SINR_x + 12
	SS-SINR_x + 12
	SS-SINR_x + 12

	RSRQSS-SINR_x is the reported value of Cell 2
	



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%.


6.1.1.0.2	Minimum conformance requirements for inter-frequency cell re-selection
The cell re-selection delay shall be less than Tevaluate NR_Intra + TSI-NR in RRC_IDLE state.
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 of TS 38.133 [6].
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 TS38.304 [30] within Kcarrier * Tdetect,NR_Inter + Kcarrier_HST * Tdetect,NR_Inter_HST 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 by a margin of at least 5 dB for reselections based on ranking or 6dB for SS-RSRP reselections based on absolute priorities or 4dB for SS-RSRQ reselections based on absolute priorities. 
The parameter Kcarrier is the number of NR inter-frequency carriers which are not configured with highSpeedMeasInterFreq-r17 for FR1 indicated by the serving cell. The parameter Kcarrier_HST is the number of NR inter-frequency carriers which are configured with highSpeedMeasInterFreq-r17 for FR1 indicated by the serving cell. The parameter Kcarrier for a UE configured with idle mode CA measurements (while T331 is running), is the combined number of NR inter-frequency carriers indicated by the serving cell and the number of NR inter-frequency carriers configured for idle mode CA measurements which are not configured with highSpeedMeasInterFreq-r17 for FR1. The parameter Kcarrier_HST for a UE configured with idle mode CA measurements (while T331 is running), is the combined number of NR inter-frequency carriers indicated by the serving cell and the number of NR inter-frequency carriers configured for idle mode CA measurements which are configured with highSpeedMeasInterFreq-r17 for FR1.
Note:	combined total number means that if a carrier is an inter-frequency carrier indicated by the serving cell for mobility and additionally a carrier configured for idle mode CA measurements, it only counts as one carrier.
An inter-frequency cell is considered to be detectable according to the conditions defined in TS 38.133 [6] Annex B.1.3 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. 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 * Tmeasure,NR_Inter + Kcarrier_HST * Tmeasure,NR_Inter_HST (see table 6.1.1.0.2-1 and table 6.1.1.0.2-2 if UE declares support of idle mode inter-frequency measurement enhancement when configured with highSpeedMeasInterFreq-r17 for FR1, otherwise see table 6.1.1.0.2-1 only of TS 38.133 [6]) 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 for carriers which are not configured with highSpeedMeasInterFreq-r17 for FR1or Tmeasure,NR_Inter_HST /2 for carriers which are configured with highSpeedMeasInterFreq-r17 forFR1.
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 + Kcarrier_HST * Tevaluate,NR_Inter_HST when Treselection = 0 as specified in table 6.1.1.0.2-1 and table 6.1.1.0.2-2 in TS 38.133 [6] if UE declares support of idle mode inter-frequency measurement enhancement when configured with highSpeedMeasInterFreq-r17 for FR1, otherwise see table 6.1.1.0.2-1 only, provided that the reselection criteria is met by
6.1.1.0.2-1
-	the condition when performing equal priority reselection and
-	when rangeToBestCell is not configured:
-	the cell is at least 5dB better ranked in FR1 or 6.5dB better ranked in FR2 or.
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 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 5dB better ranked in FR1 or 6.5dB better ranked in FR2 if the current serving cell is among them. Or
-	6dB for SS-RSRP reselections based on absolute priorities or
-	4dB for SS-RSRQ reselections based on absolute priorities.
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 6.1.1.0.2-1 of TS 38.133 [6] 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 TBD 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 TBD ms before the start or up to TBD ms after the end of the paging occasion [1].
Table 6.1.1.0.2-1: Tdetect,NR_Inter, Tmeasure,NR_Inter and Tevaluate,NR_Inter
	DRX cycle length [s]
	Scaling Factor (N1)
	Tdetect,NR_Inter [s] (number of DRX cycles)
	Tmeasure,NR_Inter [s] (number of DRX cycles)
	Tevaluate,NR_Inter [s] (number of DRX cycles)

	
	FR1
	FR2-1Note1
	FR2-2 Note2
	
	
	

	0.32
	1
	8
	12
	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
	8
	17.92x N1 (28 x N1)
	1.28 x N1 (2 x N1)
	5.12 x N1 (8 x N1)

	1.28
	
	4
	6
	32 x N1 (25 x N1)
	1.28 x N1 (1 x N1)
	6.4 x N1 (5 x N1)

	2.56
	
	3
	5
	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 UE supporting FR2-1 power class 2&3&4. For UE supporting FR2-1 power class 1 or 5, N1 = 8 for all DRX cycle length.
Note 2:	Applies for UE supporting FR2-2 power class 2&3. For UE supporting FR2-2 power class 1, N1 = 12 for all DRX cycle length.



Table 6.1.1.0.2-2: Tdetect,NR_Inter_HST, Tmeasure,NR_Inter_HST and Tevaluate,NR_Inter_HST for FR1 configured with highSpeedMeasInterFreq-r17 note2
	DRX cycle length [s]
	Tdetect,NR_Inter_HST [s] (number of DRX cycles)
	Tmeasure,NR_Inter_HST [s] (number of DRX cycles)
	Tevaluate,NR_Inter_HST [s] (number of DRX cycles)

	
	
	
	

	0.32
	[3.2 x M2 (10 x M2)] Note 1
	[0.32 x M3 ([1] x M3)] Note 1
	0.96 x M4 (3 x M4) Note 1

	0.64
	[6.4 (10)]
	[0.64 (1)]
	1.92 (3)

	1.28
	[10.24 (8)]
	1.28 (1)
	3.84 (3)

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

	Note 1:	When SMTC < = 40 ms, M2 = M3 = M4 = 1; and when SMTC > 40 ms, M2 = 1.5, M3 = M4 = 2
Note 2:	The support of HST Idle mode inter-frequency measurement enhancement is optional without capability signalling. Apply for UE declaring supports idle mode inter-frequency measurement enhancement for HST, otherwise Table 6.1.1.0.2-1 shall be used.



The normative reference for this requirement is TS 38.133 [6] clause 4.2.2.4.
<End of modified section 1>

<Start of modified section 2>
6.3.1.2	NR SA FR1 handover with unknown target cell
6.3.1.2.1	Test purpose
To verify the UE’s ability to perform NR FR1-NR FR1 intra frequency handover in RRC_CONNECTED state by meeting the delay requirement and interruption length for handover to an unknown target cell.
6.3.1.2.2	Test applicability
This test applies to all types of NR UE from Release 15 onwards. 
6.3.1.2.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 6.3.1.0.2.
The normative reference for this requirement is TS 38.133 [6] clause A.6.3.1.2.
6.3.1.2.4	Test description
6.3.1.2.4.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
This test shall be tested using any of the test configurations in Table 6.3.1.2.4.1-1.
Table 6.3.1.2.4.1-1: Intra-frequency handover from FR1 to FR1 test configurations
	Config
	Description

	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

	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

	3
	Source cell: NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode
Target cell: NR 30 kHz SSB SCS, 40 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 6.3.1.2.4.1-2
Table 6.3.1.2.4.1-2: Initial conditions for NR SA FR1 handover with unknown target cell
	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 6.3.1.2.4.1-1

	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
	



1.	Message contents are defined in clause 6.3.1.2.4.3.
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 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 6.3.1.2.4.1-4 below. 
Table 6.3.1.2.4.1-3: General test parameters Intra-frequency handover from FR1 to FR1
	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
	



6.3.1.2.4.2	Test procedure
The test scenario comprises of two one NR carriers and twoone cells on theeach carrier as given in tables 6.3.1.2.4.1-3 and 6.3.1.2.5-1. No gap patterns are configured in the test case. The test consists of two successive time periods, with time durations of T1and 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 is expected to detect and start to transmit the PRACH to Cell 2. The start of T2 is the instant when the last TTI containing the RRC message implying handover is sent to the UE.
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 6.3.1.2.5-1. Propagation conditions are set according to Annex C clause C.2.2. T1 starts.
3.	SS shall transmit an RRCReconfiguration message implying handover to Cell 2.
4.	The start of T2 is the instant when the last TTI containing the RRC reconfiguration message implying handover is sent to the UE, at that instant the SS shall switch the power settings from T1 to T2 as specified in Table 6.3.1.2.5-1. T2 starts.
5.	The UE shall transmit RRCReconfigurationComplete message.
6.	If the UE transmits the uplink PRACH channel to Cell 2 less than 92 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.
7.	After T2 expires, cause UE handover back to Cell 1 (if the handover fails, switch off the UE) or switch off the UE. Then 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.
8.	Set Cell 2 physical cell identity = ((current cell 2 physical cell identity + 1) mod 14 + 2) for next iteration of the test procedure loop. 
9.	Repeat step 2-8 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
6.3.1.2.4.3	Message contents
Message contents are according to TS 38.508-1 [14] clause 4.6 with the following exceptions:
Table 6.3.1.2.4.3-1: Common Exception messages
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.2-2 with Condition RBConfig_KeyChange



6.3.1.2.5	Test requirements
Table 6.3.1.2.5-1 defines the primary level settings including test tolerances for all tests.
Table 6.3.1.2.5-1: Cell specific test parameters for NR FR1-FR1 Intra frequency handover test case
	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

	TDD configuration
	Config 1
	
	Not Applicable

	
	Config 2
	
	TDDConf.1.1

	
	Config 3
	
	TDDConf. 2.1

	BWchannel
	Config 1
	MHz
	10: NRB,c = 52

	
	Config 2
	
	10: NRB,c = 52

	
	Config 3
	
	40: NRB,c = 106 

	BWP BW
	Config 1
	MHz
	10: NRB,c = 52

	
	Config 2
	
	10: NRB,c = 52

	
	Config 3
	
	40: NRB,c = 106 

	DRx Cycle
	ms
	Not Applicable

	PDSCH Reference measurement channel 
	Config 1
	
	SR.1.1 FDD 

	
	Config 2
	
	SR.1.1 TDD

	
	Config 3
	
	SR2.1 TDD

	CORESET Reference Channel
	Config 1
	
	CR.1.1 FDD

	
	Config 2
	
	CR.1.1 TDD

	
	Config 3
	
	CR2.1 TDD

	TRS configuration
	Config 1
	
	TRS.1.1 FDD

	
	Config 2
	
	TRS.1.1 TDD

	
	Config 3
	
	TRS.1.2 TDD

	OCNG Patterns
	
	OP.1

	SMTC Configuration
	
	SMTC.1 FR1

	SSB configuration
	Config 1,2
	
	SSB.1 FR1

	
	Config 3
	
	SSB.2 FR1

	PDSCH/PDCCH subcarrier spacing
	Config 1,2
	kHz
	15 kHz

	
	Config 3
	
	30 kHz

	PUCCH/PUSCH subcarrier spacing
	Config 1,2
	kHz
	15 kHz

	
	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
	-98

	
Note2
	Config 1,2
	
dBm/SCS
	-98
	-98

	
	Config 3
	
	-95
	-95

	

	dB
	8
	-0.64
	-Infinity
	-0.64

	

	dB
	8
	8
	-Infinity
	8

	SSB_RP
	Config 1,2
	dBm/SCS
	-90
	-90
	-Infinity
	-90

	
	Config 3
	dBm/SCS
	-87
	-87
	-Infinity
	-87

	IoNote3
	Config 1,2
	dBm/
9.36MHz
	-61.41
	-57.95
	-61.41
	-57.95

	
	Config 3
	dBm/
38.16MHz
	-55.31
	-51.84
	-55.31
	-51.84

	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 92 ms from the beginning of time period T2.
The rate of correct handovers observed during repeated tests shall be at least 90%.
NOTE:	The handover delay can be expressed as: RRC procedure delay + Tinterrupt, where:
RRC procedure delay = 10 ms and is specified in clause 12 in TS 38.331 [2].
Tinterrupt = 82 ms in the test. Tinterrupt is defined in clause 6.3.1.0.2.
This gives a total of 92 ms.
<End of modified section 2>

<Start of modified section 3>
6.3.3.0.1	Minimum conformance requirements for NR FR1 intra-frequency conditional handover
[TS 38.133, clause 6.1.4.2.1]
Procedure delays for all procedures that can command a conditional handover are specified in TS 38.331 [13].
When the UE receives a RRC message implying conditional handover the UE shall be ready to start the transmission of the new uplink PRACH channel within Dhandover seconds from the end of the last TTI containing the RRC command.
DCHO = TRRC + TEvent_DU + Tmeasure + Tinterrupt + TCHO_execution
Where:
TRRC is the RRC procedure delay defined in clause 12 in TS 38.331 [13].
TEvent_DU is the delay uncertainty which is the time from when the UE successfully decodes a conditional handover command until a condition exists at the measurement reference point which will trigger the conditional handover. 
Tmeasure is the measurements time stated in TS 38.133 [6] clause 6.1.4.2.2.
TCHO_execution is the conditional execution preparation time in TS 38.133 [6] clause 6.1.4.2.3.
Tinterrupt is the interruption time stated in TS 38.133 [6] clause 6.1.4.2.4.
[TS 38.133, clause 6.1.4.2.2]
The measurement time delay is defined from the end of TEvent_DU until UE executes a handover to a target cell and interruption time starts.
For intra-frequency handover, the measurement time delay measured without Time To Trigger (TTT) and L3 filtering shall be less than Tidentify intra with index or Tidentify_intra_without_index defined in clause 9.2.5.1 or clause 9.2.6.2. 
When TTT or L3 filtering is used an additional delay can be expected.
A cell is detectable only if at least one SSB measured from the cell being configured remains detectable during the time period Tidentify_intra_without_index or Tidentify_intra_with_index for intra-frequency handover or Tidentify_inter_without_index for inter-frequency handover. If a cell which has been detectable at least for the time period Tidentify_intra_without_index or Tidentify_intra_with_index for intra-frequency handover or Tidentify_inter_without_index for inter-frequency handover becomes undetectable for a period and then the cell becomes detectable again and triggers a handover, the measurement time delay shall be less than TSSB_measurement_period_intra or TSSB_measurement_period_inter provided the timing to that cell has not changed more than ± 3200/ Tc while the measurement gap has not been available and the L3 filter has not been used. When L3 filtering is used, an additional delay can be expected.
[TS 38.133, clause 6.1.4.2.3]
TCHO_execution is the UE execution preparation time for conditional handover, and starts after UE realizes the condition of CHO is met and identity of the target cell is determined. TCHO_execution can be up to 10ms.
[TS 38.133, clause 6.1.4.2.4]
The interruption time is the time between when the UE starts to execute the conditional handover to the target cell and the time the UE starts transmission of the new PRACH.
For intra-frequency or inter-frequency conditional conditional handover, the measurment time shall be less than
[bookmark: _Hlk20338108]Tinterrupt = Tprocessing + TIU + T∆ + Tmargin ms
Where:
Tprocessing is time for UE processing. Tprocessing can be up to 20ms.
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]
T∆ is time for fine time tracking and acquiring full timing information of the target cell. TΔ = Trs.
Tmargin is time for SSB post-processing. Tmargin can be up to 2ms.
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. 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 [13] signaling of smtc2 prior to the handover command, Trs follows smtc1 or smtc2 according to the physical cell ID of the target cell.
NOTE 1:	The actual value of TIU shall depend upon the PRACH configuration used in the target cell.[TS 38.133, clause 9.2.2]
The requirements in TS 38.133 [6] clause 9.2 apply, provided:
-	The cell being identified or measured is detectable.
An intra-frequency cell shall be considered detectable when for each relevant SSB:
-	SS-RSRP related side conditions given in  TS 38.133 [6] clauses 10.1.2 for FR1, for a corresponding Band,
-	SSB_RP and SSB Ês/Iot according to TS 38.133 [6] Annex B.2.2 for a corresponding Band.
[TS 38.133, clause 9.2.5.1]
The UE shall be able to identify a new detectable intra-frequency cell within Tidentify_intra_without_index 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. The UE shall be able to identify a new detectable intra frequency SS block of an already detected cell within Tidentify_intra_without_index. It is assumed that deriveSSB-IndexFromCell is always enabled for FR1 TDD and FR2.
Tidentify_intra_without_index = (TPSS/SSS_sync_intra + T SSB_measurement_period_intra) ms
Tidentify_intra_with_index = (TPSS/SSS_sync_intra + T SSB_measurement_period_intra + TSSB_time_index_intra) ms
Where:
TPSS/SSS_sync_intra: it is the time period used in PSS/SSS detection given in TS 38.133 [6] Table 9.2.5.1-1.
TSSB_time_index_intra: it is the time period used to acquire the index of the SSB being measured given in TS 38.133 [6] Table 9.2.5.1-3.
T SSB_measurement_period_intra: equal to a measurement period of SSB based measurement given in TS 38.133[6] Table 9.2.5.2-1.
CSSFintra: it is a carrier specific scaling factor and is determined
according to CSSFoutside_gap,i in TS 38.133 [6] clause 9.1.5.1 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 or intra-frequency SMTC is fully overlapping with MGs, Kp=1
Table 9.2.5.1-1: Time period for PSS/SSS detection, (Frequency range FR1)
	DRX cycle
	TPSS/SSS_sync_intra

	No DRX
	max( 600ms, ceil( 5 x Kp) x SMTC period )Note 1 x CSSFintra

	DRX cycle≤ 320ms
	max( 600ms, ceil(M2 Note 2x 5 x Kp) x max(SMTC period,DRX cycle)) x CSSFintra

	DRX cycle>320ms
	ceil(5 x Kp) x DRX cycle x CSSFintra

	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
NOTE 2:	When highSpeedMeasFlag-r16 is not configured, M2 = 1.5; When highSpeedMeasFlag-r16 is configured, M2 = 1.5 if SMTC periodicity > 40 ms;,otherwise M2=1.
NOTE 3: 	When highSpeedMeasFlag-r16 is configured, the requirements apply only to UE supporting either measurementEnhancement-r16 or [intraRAT-MeasurementEnhancement-r16] on measurements of the primary component carrier and do not apply to measurements of a secondary component carrier with active SCell.



Table 9.2.5.1-3: Time period for time index detection (FR1)
	DRX cycle
	TSSB_time_index_intra

	No DRX
	max(120ms, ceil( 3 x Kp ) x SMTC period)Note 1 x CSSFintra

	DRX cycle≤ 320ms
	max(120ms, ceil (M2 Note 2 x 3 x Kp) x max(SMTC period,DRX cycle)) x CSSFintra

	DRX cycle>320ms
	Ceil(3 x Kp) x DRX cycle x CSSFintra

	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
NOTE 2:	When highSpeedMeasFlag-r16 is not configured, M2 = 1.5; When highSpeedMeasFlag-r16 is configured, M2 = 1.5 if SMTC periodicity > 40 ms;,otherwise M2=1
NOTE 3:	When highSpeedMeasFlag-r16 is configured, the requirements apply only to UE supporting either measurementEnhancement-r16 or [intraRAT-MeasurementEnhancement-r16] on measurements of the primary component carrier and do not apply to measurements of a secondary component carrier with active SCell.



[TS 38.133, clause 9.2.5.2]
The measurement period for intra-frequency measurements without gaps is as shown in TS 38.133 [6] Table 9.2.5.2-1.
Table 9.2.5.2-1: Measurement period for intra-frequency measurements without gaps(FR1)
	DRX cycle
	T SSB_measurement_period_intra  

	No DRX
	max(200ms, ceil( 5 x Kp) x SMTC period)Note 1 x CSSFintra

	DRX cycle≤ 320ms
	max(200ms, ceil(1.5x 5 x Kp) x max(SMTC period,DRX cycle)) x CSSFintra

	DRX cycle>320ms
	ceil( 5 x Kp ) x DRX cycle x CSSFintra

	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


[bookmark: _Toc5952714]
[TS 38.133, clause 10.1.2.1.1]
Unless otherwise specified, the requirements for absolute accuracy of SS-RSRP in this clause apply to a cell on the same frequency as that of the serving cell in FR1. The accuracy requirements in this clause are also applicable when highSpeedMeasFlag-r16 is configured.
The accuracy requirements in TS 38.133 [6] Table 10.1.2.1.1-1 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 38.133 [6] Annex B.2.2 for a corresponding Band for each relevant SSB.
Table 10.1.2.1.1-1: SS-RSRP Intra frequency absolute accuracy 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
	
	

	4.5
	9
	-6
	Depending on band group
	-121+ ΔBG_offset
	-118+ ΔBG_offset
	N/A
	-70

	8
	11
	-6
	Depending on band group
	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.
NOTE 3:	For NR operating band groups, ΔBG_offset is defined in clause 3A.4, Table 3A.4.1-2.



[TS 38.133, annex B.2.2]
This clause defines the following conditions for NR intra-frequency measurements and corresponding procedures performed based on SSBs: SSB_RP and SSB Ês/Iot, applicable for a corresponding operating band.
The conditions are defined in Table B.2.2-1 for FR1 NR cells.
Table B.2.2-1: Conditions for intra-frequency measurements in FR1
	Parameter
	NR operating band groups Note1
	Minimum SSB_RP
	SSB Ês/Iot

	
	
	dBm / SCSSSB
	dB

	
	
	SCSSSB = 15 kHz
	SCSSSB = 30 kHz
	

	Conditions
	Depending on band group
	-127+ ΔBG_offset
	-124+ ΔBG_offset
	 -6

	NOTE 1:	NR operating band groups are defined in clause 3.5.2.
NOTE 2:	For NR operating band groups, ΔBG_offset is defined in clause 3A.4, Table 3A.4.1-2.



6.3.3.0.2	Minimum conformance requirements for NR FR1 inter-frequency conditional handover
[TS 38.133, clause 6.1.4.2.1]
Procedure delays for all procedures that can command a conditional handover are specified in TS 38.331 [13].
When the UE receives a RRC message implying conditional handover the UE shall be ready to start the transmission of the new uplink PRACH channel within Dhandover seconds from the end of the last TTI containing the RRC command.
DCHO = TRRC + TEvent_DU + Tmeasure + Tinterrupt + TCHO_execution
Where:
TRRC is the RRC procedure delay defined in clause 12 in TS 38.331 [13].
TEvent_DU is the delay uncertainty which is the time from when the UE successfully decodes a conditional handover command until a condition exists at the measurement reference point which will trigger the conditional handover. 
Tmeasure is the measurements time stated in TS 38.133 [6] clause 6.1.4.2.2.
TCHO_execution is the conditional execution preparation time in TS 38.133 [6] clause 6.1.4.2.3.
Tinterrupt is the interruption time stated in TS 38.133 [6] clause 6.1.4.2.4.
[TS 38.133, clause 6.1.4.2.2]
The measurement time delay is defined from the end of TEvent_DU until UE executes a handover to a target cell and interruption time starts.
For intra-frequency handover, the measurement time delay measured without Time To Trigger (TTT) and L3 filtering shall be less than Tidentify intra with index or Tidentify_intra_without_index defined in clause 9.2.5.1 or clause 9.2.6.2. 
For inter-frequency handover, the measurement time delay measured without Time To Trigger (TTT) and L3 filtering shall be less than Tidentify_inter_with_index or Tidentify_inter_without_index defined in clause 9.3.4.
When TTT or L3 filtering is used an additional delay can be expected.
A cell is detectable only if at least one SSB measured from the cell being configured remains detectable during the time period Tidentify_intra_without_index or Tidentify_intra_with_index for intra-frequency handover or Tidentify_inter_without_index for inter-frequency handover. If a cell which has been detectable at least for the time period Tidentify_intra_without_index or Tidentify_intra_with_index for intra-frequency handover or Tidentify_inter_without_index for inter-frequency handover becomes undetectable for a period and then the cell becomes detectable again and triggers a handover, the measurement time delay shall be less than TSSB_measurement_period_intra or TSSB_measurement_period_inter provided the timing to that cell has not changed more than ± 3200/ Tc while the measurement gap has not been available and the L3 filter has not been used. When L3 filtering is used, an additional delay can be expected.
[TS 38.133, clause 6.1.4.2.3]
TCHO_execution is the UE execution preparation time for conditional handover, and starts after UE realizes the condition of CHO is met and identity of the target cell is determined. TCHO_execution can be up to 10ms.
[TS 38.133, clause 6.1.4.2.4]
The interruption time is the time between when the UE starts to execute the conditional handover to the target cell and the time the UE starts transmission of the new PRACH.
For intra-frequency or inter-frequency conditional conditional handover, the measurment time shall be less than
Tinterrupt = Tprocessing + TIU + T∆ + Tmargin ms
Where:
Tprocessing is time for UE processing. Tprocessing can be up to 20ms.
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]
T∆ is time for fine time tracking and acquiring full timing information of the target cell. TΔ = Trs.
Tmargin is time for SSB post-processing. Tmargin can be up to 2ms.
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. 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 [13] signaling of smtc2 prior to the handover command, Trs follows smtc1 or smtc2 according to the physical cell ID of the target cell.
NOTE 1:	The actual value of TIU shall depend upon the PRACH configuration used in the target cell.
[TS 38.133, clause 9.3.2]
The requirements in clause 9.3 apply, provided:
-	The cell being identified or measured is detectable.
An inter-frequency cell shall be considered detectable when for each relevant SSB:
-	SS-RSRP related side conditions given in TS 38.133 [6] clauses 10.1.4 for FR1, for a corresponding Band,
-	SSB_RP and SSB Ês/Iot according to TS 38.133 [6] Annex B.2.3 for a corresponding Band.
[TS 38.133, clause 9.3.4]
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 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. The UE shall be able to identify a new detectable inter frequency SS block of an already detected cell within Tidentify_inter_without_index.
Tidentify_inter_without_index = (TPSS/SSS_sync_inter + T SSB_measurement_period_inter) ms
Tidentify_inter_with_index = (TPSS/SSS_sync_inter + T SSB_measurement_period_inter + TSSB_time_index_inter) ms
Where:
TPSS/SSS_sync_inter: it is the time period used in PSS/SSS detection given in 38.133 [6] Table 9.3.4-1.
TSSB_time_index_inter: it is the time period used to acquire the index of the SSB being measured given in 38.133 [6] Table 9.3.4-3.
TSSB_measurement_period_inter: equal to a measurement period of SSB based measurement given in 38.133 [6] Table 9.3.5-1.
CSSFinter: it is a carrier specific scaling factor and is determined according to CSSFwithin_gap,i in 38.133 [6] clause 9.1.5.2 for measurement conducted within measurement gaps.
Table 9.3.4-1: Time period for PSS/SSS detection (Frequency range FR1)
	Condition NOTE1,2
	TPSS/SSS_sync_inter

	No DRX
	 Max(600ms, 8  Max(MGRP, SMTC period))  CSSFinter

	DRX cycle ≤ 320ms
	Max(600ms, Ceil(8*1.5)  Max(MGRP, SMTC period, DRX cycle))  CSSFinter

	DRX cycle > 320ms 
	8  DRX cycle  CSSFinter

	NOTE 1:	DRX or non DRX requirements apply according to the conditions described in clause 3.6.1
NOTE 2:	In EN-DC operation, the parameters, timers and scheduling requests referred to in clause 3.6.1 are for the secondary cell group. The DRX cycle is the DRX cycle of the secondary cell group.



Table 9.3.4-3: Time period for time index detection (Frequency range FR1)
	Condition NOTE1,2
	TSSB_time_index_inter

	No DRX
	Max(120ms, 3  Max(MGRP, SMTC period))  CSSFinter

	DRX cycle ≤ 320ms
	Max(120ms, Ceil(3  1.5)  Max(MGRP, SMTC period, DRX cycle))  CSSFinter

	DRX cycle > 320ms
	3  DRX cycle  CSSFinter

	NOTE 1:	DRX or non DRX requirements apply according to the conditions described in clause 3.6.1
NOTE 2:	In EN-DC operation, the parameters, timers and scheduling requests referred to in clause 3.6.1 are for the secondary cell group. The DRX cycle is the DRX cycle of the secondary cell group.



[TS 38.133, clause 9.3.5]
When measurement gaps are provided for inter frequency measurements, or the UE supports capability of conducting such measurements without gaps, the 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 10.1.4, 10.1.5, 10.1.9, 10.1.10, 10.1.14 and 10.1.15, respectively,  as shown in table 9.3.5-1 and 9.3.5-2:
Table 9.3.5-1: Measurement period for inter-frequency measurements with gaps (Frequency FR1)
	Condition NOTE1,2
	T SSB_measurement_period_inter

	No DRX
	Max(200ms, 8  Max(MGRP, SMTC period))  CSSFinter

	DRX cycle ≤ 320ms
	Max(200ms, Ceil(8  1.5)  Max(MGRP, SMTC period, DRX cycle))  CSSFinter

	DRX cycle > 320ms
	8  DRX cycle  CSSFinter

	NOTE 1:	DRX or non DRX requirements apply according to the conditions described in clause 3.6.1
NOTE 2:	In EN-DC operation, the parameters, timers and scheduling requests referred to in clause 3.6.1 are for the secondary cell group. The DRX cycle is the DRX cycle of the secondary cell group.



[TS 38.133, clause 10.1.4.1.1]
The requirements for absolute accuracy of SS-RSRP in this clause apply to a cell on a frequency in FR1 that has different carrier frequency from the serving cell.
The accuracy requirements in Table 10.1.4.1.1-1 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 inter-frequency measurements are fulfilled according to TS 38.133 [6] Annex B.2.3 for a corresponding Band for each relevant SSB.
Table 10.1.4.1.1-1: SS-RSRP Inter frequency Absolute accuracy 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
	
	

	4.5
	9
	-6
	Depending on band group
	-121+ ΔBG_offset
	-118+ ΔBG_offset
	N/A
	-70

	8
	11
	-6
	Depending on band group
	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.
NOTE 4:	For NR operating band groups, ΔBG_offset is defined in clause 3A.4, Table 3A.4.1-2.



[TS 38.133, annex B.2.3]
This clause defines the following conditions for NR inter-frequency measurements and corresponding procedures performed based on SSBs: SSB_RP and SSB Ês/Iot, applicable for a corresponding operating band.
The conditions are defined in Table B.2.3-1 for FR1 NR cells.
[bookmark: _Hlk36663420]Table B.2.3-1: Conditions for inter-frequency measurements in FR1
	Parameter
	NR operating band groups Note1
	Minimum SSB_RP
	SSB Ês/Iot

	
	
	dBm / SCSSSB
	dB

	
	
	SCSSSB = 15 kHz
	SCSSSB = 30 kHz
	

	Conditions
	Depending on band group
	-125+ ΔBG_offset
	-122+ ΔBG_offset
	 -4

	NOTE 1:	NR operating band groups are defined in clause 3.5.2.
NOTE 2:	For NR operating band groups, ΔBG_offset is defined in clause 3A.4, Table 3A.4.1-2.



<End of modified section 3>

6.7.2.2.2	NR SA FR1-FR1 SS-RSRQ relative measurement accuracy
6.7.2.2.2.1	Test purpose
The purpose of this test is to verify that the inter-frequency SS-RSRQ relative measurement accuracy is within the specified limits for all bands.
6.7.2.2.2.2	Test applicability
This test applies to all types of NR UE from Release 15 onwards.
6.7.2.2.2.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 6.7.2.0.3.
The normative reference for this requirement is TS 38.133 [6] clause A.6.7.2.2.2.
6.7.2.2.2.4	Test description
6.7.2.2.2.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 6.7.2.2.2.4.1-1.
Table 6.7.2.2.2.4.1-1: NR SA FR1-FR1 SS-RSRQ measurement accuracy supported test configurations
	Test Case ID
	Description

	6.7.2.2.2-1
	NR: 15 kHz SSB SCS, 10MHz bandwidth, FDD

	6.7.2.2.2-2
	NR: 15 kHz SSB SCS, 10MHz bandwidth, TDD

	6.7.2.2.2-3
	NR: 30 kHz SSB SCS, 40MHz bandwidth, 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 6.7.2.2.2.4.1-2.
Table 6.7.2.2.2.4.1-2: Initial conditions for SS-RSRQ inter frequency accuracy in FR1 
	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.4-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 6.7.2.2.2.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part 2Rx
	A.3.1.8.2 with n = 2 and φ1 = 5 Hz 
	As specified in TS 38.508-1 [14] Annex A.

	
	TE Part 4Rx
	A.3.1.8.5 with n = 2 and φ1,1 = 5 Hz, φ1,2 = 10 Hz, φ1,3 = 15 Hz
	

	
	DUT Part 2Rx
	A.3.2.3.4
	

	
	DUT Part 4Rx
	A.3.2.5.2
	

	Exceptions to connection diagram
	- Without the LTE link
	



1. Message contents are defined in clause 6.7.2.2.2.4.3.
2. Cell 1 is the NR serving cell (PCell). The power levels and settings for Cell 1 are set according to Annex A.6. Cell 2 is an NR FR1 cell in the samedifferent frequency as Cell 1. Cell 2 is the target cell for SS-RSRQ measurements. The connection setup is done according to the settings in Annex C.1.1.
6.7.2.2.2.4.2	Test procedure
1. Ensure the UE is in state RRC_CONNECTED 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 6.7.2.2.2.5-1 as appropriate.
3. The SS shall transmit an RRCReconfiguration message on Cell 1.
4. The UE shall transmit an RRCReconfigurationComplete message.
5. The UE shall transmit periodically MeasurementReport messages.
6. After 10s wait from Step 3, the SS shall check the SS-RSRQ reported values in the periodic MeasurementReport. The SS-RSRQ value of Cell 2 reported by the UE is compared to the SS-RSRQ value of Cell 1 reported by the UE. If the difference between both values is outside the limits in Table 6.7.2.2.2.5-2 or the UE fails to report the measurement value for Cell 2 or Cell 1, the number of failed iterations is increased by one. Otherwise, the number of passed iterations is increased by one.
7. The SS shall continue checking the MeasurementReport messages transmitted by the UE until the confidence level according to Table G.2.3-1 in Annex G is achieved.
8. Set the parameters according to each sub-test in Table 6.7.2.2.2.5-1 as appropriate and repeat steps 5-7.
6.7.2.2.2.4.3	Message contents
Message contents are same as in Clause 6.7.2.2.1.4.3.
6.7.2.2.2.5	Test requirement 
Table 6.7.2.2.2.5-1 defines the primary level settings including test tolerances for all tests.
Each SS-RSRQ measurement report for each of the tests in Table 6.7.2.2.2.5-1 shall meet the corresponding absolute accuracy requirements in Table 6.7.2.2.2.5-2.
Table 6.7.2.2.2.5-1: same as Table 6.7.2.2.1.5-1
Table 6.7.2.2.2.5-2: 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 - 7 
	SS-RSRQ_x - 7 
	SS-RSRQ_x - 11 

	Highest reported value (Cell 2)
	SS-RSRQ_x + 7
	SS-RSRQ_x + 7
	SS-RSRQ_x + 2

	Extreme Conditions
	

	Lowest reported value (Cell 2)
	SS-RSRQ_x - 9 
	SS-RSRQ_x - 9 
	SS-RSRQ_x – 13

	Highest reported value (Cell 2)
	SS-RSRQ_x + 9
	SS-RSRQ_x + 9
	SS-RSRQ_x + 4

	SS-RSRQ_x is the reported value of Cell 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%.


6.7.3.2.2	NR SA FR1-FR1 SS-SINR relative measurement accuracy
6.7.3.2.2.1	Test purpose
The purpose of this test is to verify that the inter-frequency SS-SINR relative measurement accuracy is within the specified limits for all bands.
6.7.3.2.2.2	Test applicability
This test applies to all types of NR UE from Release 15 onwards, which support ss-SINR-Meas.
6.7.3.2.2.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 6.7.2.0.3.
The normative reference for this requirement is TS 38.133 [6] clause A.6.7.3.2.2.
6.7.3.2.2.4	Test description
6.7.3.2.2.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 6.7.3.2.2.4.1-1.
Table 6.7.3.2.2.4.1-1: NR SA FR1-FR1 SS-SINR measurement accuracy supported test configurations
	Test Case ID
	Description

	6.7.3.2.2-1
	NR: 15 kHz SSB SCS, 10MHz bandwidth, FDD

	6.7.3.2.2-2
	NR: 15 kHz SSB SCS, 10MHz bandwidth, TDD

	6.7.3.2.2-3
	NR: 30 kHz SSB SCS, 40MHz bandwidth, 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 6.7.3.2.2.4.1-2.
Table 6.7.3.2.2.4.1-2: Initial conditions for SS-SINR inter frequency accuracy in FR1
	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.4-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 6.7.3.2.2.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part 2Rx
	A.3.1.8.2 with n = 2 and φ1 = 5 Hz 
	As specified in TS 38.508-1 [14] Annex A.

	
	TE Part 4Rx
	A.3.1.8.5 with n = 2 and φ1,1 = 5 Hz, φ1,2 = 10 Hz, φ1,3 = 15 Hz
	

	
	DUT Part 2Rx
	A.3.2.3.4
	

	
	DUT Part 4Rx
	A.3.2.5.2
	

	Exceptions to connection diagram
	- Without the LTE link
	



1. Message contents are defined in clause 6.7.3.2.2.4.3.
2. Cell 1 is the NR serving cell (PCell). The power levels and settings for Cell 1 are set according to Annex A.6. Cell 2 is an NR FR1 cell in the same different frequency as Cell 1. Cell 2 is the target cell for SS-SINR measurements. The connection setup is done according to the settings in Annex C.1.1.
6.7.3.2.2.4.2	Test procedure
1. Ensure the UE is in state RRC_CONNECTED 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 6.7.3.2.2.5-1 as appropriate.
3. The SS shall transmit an RRCReconfiguration message on Cell 1.
4. The UE shall transmit an RRCReconfigurationComplete message.
5. The UE shall transmit periodically MeasurementReport messages.
6. After 10s wait from Step 3, the SS shall check the SS-SINR reported values in the periodic MeasurementReport. The SS- SINR value of Cell 2 reported by the UE is compared to the SS- SINR value of Cell 1 reported by the UE. If the difference between both values is outside the limits in Table 6.7.3.2.2.5-2 or the UE fails to report the measurement value for Cell 2 or Cell 1, the number of failed iterations is increased by one. Otherwise, the number of passed iterations is increased by one.
7. The SS shall continue checking the MeasurementReport messages transmitted by the UE until the confidence level according to Table G.2.3-1 in Annex G is achieved.
8. Set the parameters according to each sub-test in Table 6.7.3.2.2.5-1 as appropriate and repeat steps 5-7.
6.7.3.2.2.4.3	Message contents
Message contents are same as in Clause 6.7.3.2.1.4.3.
6.7.3.2.2.5	Test requirements
Table 6.7.3.2.2.5-1 defines the primary level settings including test tolerances for all tests.
Each SS-SINR measurement report for each of the tests in Table 6.7.3.2.2.5-1 shall meet the corresponding relative accuracy requirements in Table 6.7.3.2.2.5-2
Table 6.7.3.2.2.2.5-1: same as Table 6.7.3.2.2.1.5-1
Table 6.7.3.2.2.5-2: 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 - 10 
	SS-SINR_x - 10 
	SS-SINR_x - 11 

	Highest reported value (Cell 2)
	SS-SINR_x + 10
	SS-SINR_x + 10
	SS-SINR_x + 11

	Extreme Conditions
	

	Lowest reported value (Cell 2)
	SS-SINR_x - 12 
	SS-SINR_x - 12 
	SS-SINR_x - 12 

	Highest reported value (Cell 2)
	SS-SINR_x + 12
	SS-SINR_x + 12
	SS-SINR_x + 12

	SS-SINRRSRQ_x is the reported value of Cell 1
	



[bookmark: _GoBack]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%.
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