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6
NR standalone in FR1

This section contains test scenarios for NR standalone. This configuration is also known as SA Option 2. All NR cells are in Frequency Range 1.

6.1
RRC_IDLE state mobility

6.1.1
NR cell re-selection

6.1.1.0
Minimum conformance requirements

6.1.1.0.1
Minimum conformance requirements for intra-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 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 TS38.304 [30] within Tdetect,NR_Intra as defined in table 4.2.2.3-1 of TS 38.133 [6] when that Treselection= 0 . An intra frequency cell is considered to be detectable according to the conditions defined in Annex B.1.2 of TS 38.133 [6] for a corresponding Band.

The UE shall measure SS-RSRP and SS-RSRQ at least every Tmeasure,NR_Intra (see table 4.2.2.3-1 of TS 38.133 [6]) 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/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 within Tevaluate,NR_Intra when Treselection = 0 as specified in table 4.2.2.3-1 of TS 38.133 [6] provided that the cell has at least [3]dB better ranked.

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 TS38.304 [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.

The normative reference for this requirement is TS 38.133 [6] clause 4.2.2.2 and 4.2.2.3.

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 subclause.
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  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 [6]dB for SS-RSRP reselections based on absolute priorities or [4]dB for SS-RSRQ reselections based on absolute priorities. The parameter Kcarrier 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.1.3 of TS 38.133 [6] 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 section 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 (see table 4.2.2.4-1 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.

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 when Treselection = 0 as specified in table 4.2.2.4-1 of TS 38.133 [6] provided that the reselection criteria is met by

-
the condition when performing equal priority reselection and the cell has at least [5]dB better ranked
-
[6]dB for SS-RSRP reselections based on absolute priorities or

-
[4]dB 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 4.2.2.4-1 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,

-
SMTC occasions configured for the inter-frequency carrier occur up to TBD 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].

The normative reference for this requirement is TS 38.133 [6] clause 4.2.2.4.

6.1.1.1
NR SA FR1 cell re-selection

6.1.1.1.1
Test purpose

The purpose of this test is to verify that when the current and target cell operates on the same carrier frequency the UE is able to search and measure cells to meet the intra-frequency NR cell re-selection requirements.
6.1.1.1.2
Test applicability

This test applies to all types of NR UE release 15.

6.1.1.1.3
Minimum conformance requirements

The minimum conformance requirements are specified in clause 6.1.1.0.1.

The normative reference for this requirement is TS 38.133 [6] clause A.6.1.1.1.

6.1.1.1.4
Test description

6.1.1.1.4.1
Initial conditions

This test shall be run in one of the configurations defined in Table 6.1.1.1.4.1-1.

Table 6.1.1.1.4.1-1: Supported test configurations for NR SA FR1 cell re-selection
	Configuration
	Description

	6.1.1.1-1
	15 kHz SSB SCS, 10MHz bandwidth, FDD duplex mode

	6.1.1.1-2
	15 kHz SSB SCS, 10MHz bandwidth, TDD duplex mode

	6.1.1.1-3
	30 kHz SSB SCS, 40MHz 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 6.1.1.1.4.1-2.

Table 6.1.1.1.4.1-2: Initial conditions for NR SA FR1 cell re-selection
	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 6.1.1.1.4.1-1.

	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

- For 4Rx capable UEs without any 2Rx RF bands use A.3.2.5.2 for DUT part and A.3.1.8.4 for TE part.
	


1. The general test parameter settings are set up according to Table 6.1.1.1.4.1-3.

2. Message contents are defined in clause 6.1.1.1.4.3.

3. There is one NR carrier and 2 NR Cells specified in the test. Cell 1 is the PCell and Cell 2 is the neighbour cell. Cell 1 and Cell 2 are configured according to Annex C.1.1 and C.1.2. 

Table 6.1.1.1.4.1-3: General test parameters for NR SA FR1 cell re-selection
	Parameter
	Unit
	Test configuration
	Value
	Comment

	Initial condition
	Active cell
	
	1, 2, 3
	Cell1
	

	
	Neighbour cells
	
	1, 2, 3
	Cell2 
	

	T2 end condition
	Active cell
	
	1, 2, 3
	Cell2
	

	
	Neighbour cells
	
	1, 2, 3
	Cell1
	

	Final condition
	Active cell
	
	1, 2, 3
	Cell1
	

	RF Channel Number
	
	1, 2, 3
	1
	

	Time offset between cells
	
	1
	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
	SSB.1 FR1
	

	
	
	2
	SSB.1 FR1
	

	
	
	3
	SSB.2 FR1
	

	SMTC configuration
	
	1
	SMTC.2
	

	
	
	2
	SMTC.1
	

	
	
	3
	SMTC.1
	

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

	PRACH configuration index
	
	1, 2, 3
	87
	The detailed configuration is specified in TS 38.211 clause 6.3.3.2

	rangeToBestCell
	
	1, 2, 3
	Not configured
	

	T1
	s
	1, 2, 3
	>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
	40
	T2 needs to be defined so that cell re-selection reaction time is taken into account.

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


6.1.1.1.4.2
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. 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 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. Set Cell 2 physical cell identity = initial cell 2 physical cell identity.

2.
Set the parameters according to T1 in Table 6.1.1.1.5-1. T1 starts. 

3.
Set Cell 2 physical cell identity = ((current cell 2 physical cell identity + 1) mod 14 + 2) 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 6.1.1.1.5-1.

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 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 8.
Otherwise, if T2 expires and the UE has not yet re-selected Cell 2, skip to step 12.

8.
The SS shall switch the power setting from T2 to T3 as specified in Table 6.1.1.1.5-1.

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, skip to step 13.
Otherwise, if T3 expires and the UE has not yet re-selected Cell 1, continue with step 12.

12.
Switch off and on the UE and 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.

6.1.1.1.4.3
Message contents

Message contents are according to TS 38.508-1 [14] clause 4.6 with the following exceptions: 

Table 6.1.1.1.4.3-1: Common Exception messages
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.1-1 with Condition SMTC.2 and Asynchronous cells for configuration 6.1.1.1-1

Table H.2.1-1 with Condition SMTC.1 and synchronous cells for configuration 6.1.1.1-2

Table H.2.1-1 with Condition SMTC.1 and synchronous cells for configuration 6.1.1.1-3

Table H.2.1-2

Table H.2.3-1

	Default RRC messages and information elements contents exceptions
	Table H.3.2-1


6.1.1.1.5
Test requirement

Tables 6.1.1.1.4.1-3 and 6.1.1.1.5-1 define the primary level settings including test tolerances for intra frequency NR cell re-selection test case. 

Table 6.1.1.1.5-1: Cell specific test parameters for NR SA FR1 cell re-selection
	Parameter
	Unit
	Test configuration
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T3
	T1
	T2
	T3

	TDD configuration
	
	1
	N/A
	N/A

	
	
	2
	TDDConf.1.1
	TDDConf.1.1

	
	
	3
	TDDConf.2.1
	TDDConf.2.1

	PDSCH RMC configuration
	
	1
	SR.1.1 FDD
	N/A

	
	
	2
	SR.1.1 TDD
	

	
	
	3
	SR.2.1 TDD
	

	RMSI CORESET RMC configuration
	
	1
	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
	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
	OP.1 defined in A.3.2.1
	OP.1 defined in A.3.2.1

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

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

	RLM-RS
	
	1, 2, 3
	SSB
	SSB

	Qrxlevmin
	dBm/SCS
	1, 2
	-140
	-140

	
	
	3
	-137
	-137

	Pcompensation
	dB
	1, 2, 3
	0
	0

	Qhysts
	dB
	1, 2, 3
	0
	0

	Qoffsets, n
	dB
	1, 2, 3
	0
	0

	Cell_selection_and_

reselection_quality_measurement
	
	1, 2, 3
	SS-RSRP
	SS-RSRP
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	dB
	1
	16
	-3.55
	3.24
	-infinity
	3.24
	-3.55

	
	
	2
	
	
	
	
	
	

	
	
	3
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 Note2
	dBm/SCS
	1
	-98

	
	
	2
	-98

	
	
	3
	-95
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 Note2
	dBm/15 kHz
	1
	-98

	
	
	2
	

	
	
	3
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	dB
	1
	16
	13
	16.45
	-infinity
	16.45
	13

	
	
	2
	
	
	
	
	
	

	
	
	3
	
	
	
	
	
	

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

	
	
	2
	-82
	-85
	-82+TT
	-infinity 
	-82+TT
	-85+TT

	
	
	3
	-79
	-82
	-79+TT
	-infinity 
	-79+TT
	-82+TT

	Io
	dBm/9.36 MHz
	1
	-53.94
	-51.91
	-51.91
	Specified in Cell 1

columns

	
	dBm/9.36 MHz
	2
	-53.94
	-51.91
	-51.91
	

	
	dBm/38.16 MHz
	3
	-47.85
	-45.81
	-45.81
	

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

	Sintrasearch
	dB
	1, 2, 3
	Not sent
	Not sent

	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 
[image: image5.wmf]oc

N

 to be fulfilled.

Note 3: 
SS-RSRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.


The cell re-selection 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 RRC CONNECTION REQUEST message to perform a Tracking Area Update procedure on Cell 2.

The cell re-selection delay to a newly detectable cell test requirement in this case is expressed as:

Cell re-selection delay to a newly detectable cell = Tdetect,NR_Intra + TSI-NR
Tdetect,NR_Intra = 32 s; as specified in TS 38.133 [6] clause 4.2.2.3.

TSI-NR = 1280 ms; maximum repetition period of relevant system info blocks that needs to be received by the UE to camp on a cell is assumed in this test. 

The cell re-selection delay to a newly detectable cell shall be less than a total of 33.28 seconds in this test case (note: this gives a total of 33.28 seconds but the test allows 34 seconds).

The cell re-selection 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 RRC CONNECTION REQUEST message to perform a Tracking Area Update procedure on Cell 1.

The cell re-selection delay to an already detected cell test requirement in this case is expressed as:

Cell re-selection to an already detected cell delay = Tevaluate,NR_Intra + TSI-NR
Tevaluate,NR_Intra = 6.4 s; as specified in TS 38.133 [6] clause 4.2.2.3.

TSI-NR = 1280 ms; maximum repetition period of relevant system info blocks that needs to be received by the UE to camp on a cell is assumed in this test. 

The cell re-selection delay to an already detected cell shall be less than a total of 7.68 seconds in this test case (note: this gives a total of 7.68 seconds but the test allows 8 seconds).

For the test to pass, both events above shall pass.

The statistical pass/ fail decisions are done separated for each event. For an event to pass, the total number of successful loops shall be more than 90% of the cases with a confidence level of 95%.

6.1.1.2
NR SA FR1-FR1 cell re-selection

Editor’s note: This test case is incomplete. The following aspects are either missing or TBD

- Message contents are missing.

6.1.1.2.1
Test purpose

The purpose of this test is to verify the requirement for the inter frequency NR cell reselection.
6.1.1.2.2
Test applicability

This test applies to all types of NR UE release 15.

6.1.1.2.3
Minimum conformance requirements

The minimum conformance requirements are specified in clause 6.1.1.0.2.

The normative reference for this requirement is TS 38.133 [6] clause A.6.1.1.2.

6.1.1.2.4
Test description

6.1.1.2.4.1
Initial conditions

This test shall be run in one of the configurations defined in Table 6.1.1.2.4.1-1.

Table 6.1.1.2.4.1-1: Supported test configurations for NR SA FR1-FR1 cell re-selection
	Configuration
	Description of serving cell
	Description of target cell

	6.1.1.2-1
	15 kHz SSB SCS, 10MHz bandwidth, FDD duplex mode
	15 kHz SSB SCS, 10MHz bandwidth, FDD duplex mode

	6.1.1.2-2
	15 kHz SSB SCS, 10MHz bandwidth, TDD duplex mode
	15 kHz SSB SCS, 10MHz bandwidth, TDD duplex mode

	6.1.1.2-3
	30 kHz SSB SCS, 40MHz bandwidth, TDD duplex mode
	30 kHz SSB SCS, 40MHz 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 6.1.1.2.4.1-2.

Table 6.1.1.2.4.1-2: Initial conditions for NR SA FR1-FR1 cell re-selection
	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.3.1.8.2
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	N/A
	


1. The general test parameter settings are set up according to Table 6.1.1.2.4.1-3.

2. Message contents are defined in clause 6.1.1.2.4.3.

3. There is two NR carrier and 2 NR Cells specified in the test. Cell 1 is the PCell and Cell 2 is the neighbour cell in a different carrier than cell 1. Cell 1 and Cell 2 are configured according to Annex C.1.2. 

Table 6.1.1.2.4.1-3: General test parameters for NR SA FR1-FR1 cell re-selection
	Parameter
	Unit
	Test configuration
	Value
	Comment

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

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

	
	Neighbour cells
	
	1, 2, 3
	Cell2
	

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

	RF Channel Number
	
	1, 2, 3
	1, 2
	

	Time offset between cells
	
	1
	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
	SSB.1 FR1
	

	
	
	2
	SSB.1 FR1
	

	
	
	3
	SSB.2 FR1
	

	SMTC configuration
	
	1
	SMTC pattern 2
	

	
	
	2
	SMTC pattern 1
	

	
	
	3
	SMTC pattern 1
	

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

	PRACH configuration index
	
	1, 2, 3
	87
	The detailed configuration is specified in TS 38.211 clause 6.3.3.2

	rangeToBestCell
	
	1, 2, 3
	Not configured
	

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

	T2
	s
	1, 2, 3
	>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.


6.1.1.2.4.2
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. 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 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.

2.
Set the parameters according to T1 in Table 6.1.1.2.5-1. Propagation conditions are set according to Annex B clause B.1.1. T1 starts. 

3.
Set Cell 2 physical cell identity = ((current cell 2 physical cell identity + 1) mod 14 + 2) for one iteration of the test procedure loop.

4.
The SS waits for random access requests information from the UE to perform cell re-selection on the lower priority cell, Cell 1.

5.
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”.

6.
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, skip to step 12.

7.
The SS shall switch the power setting from T1 to T2 as specified in Table 6.1.1.2.5-1. During time duration T2, Cell 2 shall be powered OFF and the physical cell identity = ((current cell 2 physical cell identity + 1) mod 14 + 2) 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 6.1.1.2.5-1.

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 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”.

11.
If the UE has re-selected Cell 2 within T3, after the re-selection or when T3 expires, skip to step 13.
Otherwise, if T3 expires and the UE has not yet re-selected Cell 2, continue with step 12.

12.
Switch off and on the UE and 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.

13.
Repeat step 3-12 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.

6.1.1.2.4.3
Message contents

Message contents are according to TS 38.508-1 [14] clause 4.6 with the following exceptions: 

Table 6.1.1.2.4.3-1: Common Exception messages
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	FFS


6.1.1.2.5
Test requirement

Tables 6.1.1.2.4.1-2 and 6.1.1.2.5-1 define the primary level settings including test tolerances for inter frequency NR cell re-selection test case. 

Table 6.1.1.2.5-1: Cell specific test parameters for NR SA FR1-FR1 cell re-selection
	Parameter
	Unit
	Test configuration
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T3
	T1
	T2
	T3

	TDD configuration
	
	1
	N/A
	N/A

	
	
	2
	TDDConf.1.1
	TDDConf.1.1

	
	
	3
	TDDConf.2.1
	TDDConf.2.1

	PDSCH RMC configuration
	
	1
	SR.1.1 FDD
	N/A

	
	
	2
	SR.1.1 TDD
	

	
	
	3
	SR.2.1 TDD
	

	RMSI CORESET RMC configuration
	
	1
	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
	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
	OP.1 defined in A.3.2.1
	OP.1 defined in A.3.2.1

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

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

	RLM-RS
	
	1, 2, 3
	SSB
	SSB

	Qrxlevmin
	dBm/SCS
	1, 2
	-140
	-140

	
	
	3
	-137
	-137

	Pcompensation
	dB
	1, 2, 3
	0
	0

	Qhysts
	dB
	1, 2, 3
	0
	0

	Qoffsets, n
	dB
	1, 2, 3
	0
	0

	Cell_selection_and_

reselection_quality_measurement
	
	1, 2, 3
	SS-RSRP
	SS-RSRP
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	dB
	1
	15.6
	15.6
	15.6
	-3.6 
	-infinity
	13.6

	
	
	2
	
	
	
	
	
	

	
	
	3
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 Note2
	dBm/SCS
	1
	-98
	-100
	-98
	-98

	
	
	2
	-98
	-100
	-98
	-98

	
	
	3
	-95
	-97
	-95
	-95
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 Note2
	dBm/15 kHz
	1
	-98
	-100
	-98
	-98

	
	
	2
	
	
	
	

	
	
	3
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	dB
	1
	15.6
	15.6
	15.6
	-3.6
	-infinity
	13.6

	
	
	2
	
	
	
	
	
	

	
	
	3
	
	
	
	
	
	

	SS-RSRP Note3
	dBm/SCS
	1
	-82.4
	-82.4
	-82.4
	-103.6
	-infinity
	-84.4

	
	
	2
	-82.4
	-82.4
	-82.4
	-103.6
	-infinity
	-84.4

	
	
	3
	-79.39
	-79.39
	-79.39
	-100.59
	-infinity
	-81.39

	Io
	dBm/9.36 MHz
	1
	-54.33
	-54.33
	-54.33
	-70.46
	-infinity
	-56.26

	
	dBm/9.36 MHz
	2
	-54.33
	-54.33
	-54.33
	-70.46
	-infinity
	-56.26

	
	dBm/38.16 MHz
	3
	-48.23
	-48.23
	-48.23
	-67.37
	-infinity
	-53.17

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

	Snonintrasearch
	dB
	1, 2, 3
	50
	Not sent

	Threshx, high
	dB
	1, 2, 3
	48
	48

	Threshserving, low
	dB
	1, 2, 3
	44
	44

	Threshx, low  
	dB
	1, 2, 3
	50
	50

	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 
[image: image10.wmf]oc

N

 to be fulfilled.

Note 3: 
SS-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 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 RRC CONNECTION REQUEST 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 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 RRC CONNECTION REQUEST message to perform a Tracking Area Update procedure on cell 1.

The cell re-selection delay to a lower priority cell shall be less than 8 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,
Where:

Thigher_priority_search
See clause 4.2.2.7 of TS 38.133 [6]
Tevaluate, NR_ inter
See Table 4.2.2.4-1 in clause 4.2.2.4 of TS 38.133 [6]

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.

For the test to pass, both events above shall pass.

The statistical pass/ fail decisions are done separated for each event. For an event to pass, the total number of successful loops shall be more than 90% of the cases with a confidence level of 95%.

6.1.2
NR – E-UTRA cell re-selection

6.1.2.0
Minimum conformance requirements

6.1.2.0.1
Minimum conformance requirements for NR – E-UTRA cell re-selection

The cell re-selection delay to a higher priority cell shall be less than Thigher_priority_search + Tevaluate, EUTRAN + TSI-E-UTRA in RRC_IDLE state.

The cell re-selection delay to a lower priority E-UTRA cell shall be less than Tevaluate, E-UTRAN + TSI-E-UTRA in RRC_IDLE state.

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 clause 4.2.2 of TS 38.133 [6].

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 section 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 section. The parameter NEUTRA_carrier 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/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.1.2] are fulfilled for a corresponding Band, and

-
the same conditions as for inter-frequency RSRQ measurements specified in TS 36.133 [15, Annex B.1.2] are fulfilled for a corresponding Band.

-
SCH conditions specified in TS 36.133 [15, Annex B.1.2] 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) * Tdetect,EUTRAN when Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ when Treselection = 0 provided that the reselection criteria is met by a margin of at least 6dB for RSRP reselections based on absolute priorities or 4dB for RSRQ reselections based on absolute priorities.
Cells which have been detected shall be measured at least every (NEUTRA_carrier) * Tmeasure,EUTRAN 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. 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 section 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) * Tevaluate,EUTRAN when Treselection = 0 as speficied in table 4.2.2.5-1 of TS 38.133 [6] provided that the reselection criteria is met by a margin of at least 6dB for RSRP reselections based on absolute priorities or 4dB for RSRQ reselections based on absolute priorities.
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 [30], 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.
The normative reference for this requirement is TS 38.133 [6] clause 4.2.2.5.

6.1.2.1
NR SA FR1 – E-UTRA cell re-selection to higher priority E-UTRA

Editor’s note: This test case is incomplete. The following aspects are either missing or TBD

- Message contents are not complete.

6.1.2.1.1
Test purpose

This test is to verify the requirement for the NR to E-UTRAN inter-RAT cell reselection requirements specified in clause 4.2.2.5 of TS 38.133 [6] when the E-UTRAN cell is of higher priority.
6.1.2.1.2
Test applicability

This test applies to all types of NR UE release 15.

6.1.2.1.3
Minimum conformance requirements

The minimum conformance requirements are specified in clause 6.1.2.0.1.

The normative reference for this requirement is TS 38.133 [6] clause A.6.1.2.1.

6.1.2.1.4
Test description
6.1.2.1.4.1
Initial conditions

The Test shall be tested using any of the test configuration in Table 6.1.2.1.4.1-1.

Table 6.1.2.1.4.1-1: Supported test configurations

	Configuration
	Description of serving cell
	Description of target cell

	6.1.2.1-1
	NR 15 kHz SSB SCS, 10MHz bandwidth, FDD duplex mode
	LTE 10MHz bandwidth, TDD duplex mode

	6.1.2.1-2
	NR 15 kHz SSB SCS, 10MHz bandwidth, TDD duplex mode
	LTE 10MHz bandwidth, TDD duplex mode

	6.1.2.1-3
	NR 30 kHz SSB SCS, 40MHz bandwidth, TDD duplex mode
	LTE 10MHz bandwidth, TDD duplex mode

	6.1.2.1-4
	NR 15 kHz SSB SCS, 10MHz bandwidth, FDD duplex mode
	LTE 10MHz bandwidth, FDD duplex mode

	6.1.2.1-5
	NR 15 kHz SSB SCS, 10MHz bandwidth, TDD duplex mode
	LTE 10MHz bandwidth, FDD duplex mode

	6.1.2.1-6
	NR 30 kHz SSB SCS, 40MHz bandwidth, TDD duplex mode
	LTE 10MHz bandwidth, FDD duplex mode

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


Configure the test equirement and the DUT according to the parameters in Table 6.1.2.1.4.1-2.

Table 6.1.2.1.4.1-2: Initial conditions for NR SA FR1 – E-URTA cell re-selection o higher priority E-UTRA

	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 6.1.2.1.4.1-1.

	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
	


1. The general test parameter settings are set up according to Table 6.1.2.1.4.1-3.

2. Message contents are defined in clause 6.1.2.1.4.3.

3. The test scenario comprises of one NR cell and one E-UTRAN cell. 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 6.1.2.1.4.1-3: General test parameters for NR to higher priority E-UTRAN cell re-selection test case
	Parameter
	Unit
	Test configuration
	Value
	Comment

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

	T2 end condition
	Active cell
	
	1, 2, 3, 4, 5, 6
	Cell2
	The UE shall perform reselection to cell 2 during T2.

	
	Neighbour cells
	
	1, 2, 3, 4, 5, 6
	Cell1
	

	T3 end condition
	Active cell
	
	1, 2, 3, 4, 5, 6
	Cell1
	The UE shall perform reselection to cell 1 during T3 for iteration of the tests.

	
	Neighbour cells
	
	1, 2, 3, 4, 5, 6
	Cell2
	

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

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

	NR PRACH configuration index
	
	1, 2, 3, 4, 5, 6
	87
	The detailed configuration is specified in TS 38.211 clause 6.3.3.2

	E-UTRAN PRACH configuration index
	
	1, 2, 3, 4, 5, 6
	4
	As specified in table 5.7.1-2 in TS 36.211

	T1
	s
	1, 2, 3, 4, 5, 6
	>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
	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
	15
	T3 needs to be defined so that cell re-selection reaction time is taken into account.


6.1.2.1.4.2
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. NR cell 1 is already identified by the UE prior to the start of the test. E-UTRAN cell 2 is of higher priority than cell 1.
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 Routing 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.

2.
Set the parameters according to T1 in Table 6.1.2.1.5-1 and 6.1.2.1.5-2.  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 14 + 2) 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 6.1.2.1.5-1 and 6.1.2.1.5-2.

5.
The SS waits for random access requests information from the UE to perform cell re-selection to a higher priority cell, 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 the number of successful tests is increased by one. Otherwise, the number of failure tests is increased by one.

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, skip to step 11.

8.
The SS shall switch the power setting from T2 to T3 as specified in Table 6.1.2.1.5-1 and 6.1.2.1.5-2.

9.
The SS waits for random access requests information from the UE to perform cell re-selection to a lower priority cell, Cell 1.

10.
If the UE has re-selected Cell 1 within T3, after the re-selection or when T3 expires, skip to step 12.
Otherwise, if T3 expires and the UE has not yet re-selected Cell 1, continue with step 11.

11.
Switch off and on the UE and 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 a test verdict has been achieved.

6.1.2.1.4.3
Message contents

Message contents are according to TS 38.508-1 [14] clause 4.6 with the following exceptions: 

Table 6.1.2.1.4.3-1: Common Exception messages
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	FFS


6.1.2.1.5
Test requirement
Tables 6.1.2.1.4.1-3, 6.1.2.1.5-1 and 6.1.2.1.5-2 define the primary level settings including test tolerances for higher priority E-UTRA cell re-selection test case. 

Table 6.1.2.1.5-1: Cell specific test parameters for NR cell 1

	Parameter
	Unit
	Test configuration
	Cell 1

	
	
	
	T1
	T2
	T3

	TDD configuration
	
	1, 4
	N/A

	
	
	2, 5
	TDDConf.1.1

	
	
	3, 6
	TDDConf.2.1

	PDSCH parameters
	
	1, 4
	SR.1.1 FDD

	
	
	2, 5
	SR.1.1 TDD

	
	
	3, 6
	SR.2.1 TDD

	RMSI CORESET parameters
	
	1, 4
	CR.1.1 FDD

	
	
	2, 5
	CR.1.1 TDD

	
	
	3, 6
	CR.2.1 TDD

	Dedicated CORESET parameters
	
	1, 4
	CCR.1.1 FDD

	
	
	2, 5
	CCR.1.1 TDD

	
	
	3, 6
	CCR.2.1 TDD

	SSB parameters
	
	1, 4
	SSB.1 FR1

	
	
	2, 5
	SSB.1 FR1

	
	
	3, 6
	SSB.2 FR1

	NR SMTC parameters
	
	1, 4
	SMTC pattern 2

	
	
	2, 5
	SMTC pattern 1

	
	
	3, 6
	SMTC pattern 1

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

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

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

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

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

	
	
	3, 6
	-137
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	dBm/SCS
	1, 4
	-98

	
	
	2, 5
	-98

	
	
	3, 6
	-95
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	dBm/15 kHz
	1, 2, 3, 4, 5, 6
	-98

	SS-RSRP
	dBm/SCS
	1, 4
	-84
	-82.4
	-82.4

	
	
	2, 5
	-84
	-82.4
	-82.4

	
	
	3, 6
	-81
	-79.39
	-79.39
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	dB
	1, 4
	14
	15.6
	15.6

	
	
	2, 5
	
	
	

	
	
	3, 6
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	dB
	1, 4
	14
	15.6
	15.6

	
	
	2, 5
	
	
	

	
	
	3, 6
	
	
	

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

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

	
	dBm/38.16 MHz
	3, 6
	-49.79
	-48.23
	-48.23

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

	Snonintrasearch
	dB
	1, 2, 3, 4, 5, 6
	50

	Threshx, high (Note 2)
	dB
	1, 2, 3, 4, 5, 6
	48

	Threshserving, low
	dB
	1, 2, 3, 4, 5, 6
	44

	Threshx, low
	dB
	1, 2, 3, 4, 5, 6
	50

	Propagation Condition
	
	1, 2, 3, 4, 5, 6
	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 6.1.2.1.5-2: Cell specific test parameters for E-UTRA cell 2

	Parameter
	Unit
	Cell 2

	
	
	T1
	T2
	T3

	E-UTRA RF Channel number
	
	1

	BWchannel
	MHz
	10

	OCNG Patterns defined in TS 36.133 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
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	dBm/15 kHz
	-98
	-98
	-100

	RSRP
	dBm/15 KHz
	-infinity
	-84.4
	-103.6
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	dB
	-infinity 
	13.6
	-3.6
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	dB
	-infinity 
	13.6
	-3.6

	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 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 RRC CONNECTION REQUEST 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 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, E-UTRAN + TSI-E-UTRA,
Where:

Thigher_priority_search
See clause 4.2.2.7 of TS 38.133 [6]
Tevaluate, E-UTRAN
See Table 4.2.2.5-1 in clause 4.2.2.5 of TS 38.133 [6]

TSI-E-UTRA
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 E-UTRAN cell.

6.1.2.2
NR SA FR1 – E-UTRA cell re-selection to lower priority E-UTRA

Editor’s note:

- Message contents are not complete.

- Connection diagram is TBD.

- Update cell1/2 due to power levels for test procedure change.

-TT is incomplete.

- Cell mapping is missing.

- Some parts of TC are TBDs.

6.1.2.2.1
Test purpose

This test is to verify the requirement for the NR to E-UTRAN inter-RAT cell reselection requirements specified in clause 4.2.2.5 of TS 38.133 [6] when the E-UTRAN cell is of lower priority.

6.1.2.2.2
Test applicability
This test applies to all types of NR UE release 15.

6.1.2.2.3
Minimum conformance requirements

The minimum conformance requirements are specified in clause 6.1.2.0.1.

The normative reference for this requirement is TS 38.133 [6] clause A.6.1.2.2.

6.1.2.2.4
Test description
6.1.2.2.4.1
Initial conditions

The Test shall be tested using any of the test configuration in Table 6.1.2.2.4.1-1.

Table 6.1.2.2.4.1-1: Supported test configurations

	Configuration
	Description of serving cell
	Description of target cell

	6.1.2.2-1
	NR 15 kHz SSB SCS, 10MHz bandwidth, FDD duplex mode
	LTE 10MHz bandwidth, TDD duplex mode

	6.1.2.2-2
	NR 15 kHz SSB SCS, 10MHz bandwidth, TDD duplex mode
	LTE 10MHz bandwidth, TDD duplex mode

	6.1.2.2-3
	NR 30 kHz SSB SCS, 40MHz bandwidth, TDD duplex mode
	LTE 10MHz bandwidth, TDD duplex mode

	6.1.2.2-4
	NR 15 kHz SSB SCS, 10MHz bandwidth, FDD duplex mode
	LTE 10MHz bandwidth, FDD duplex mode

	6.1.2.2-5
	NR 15 kHz SSB SCS, 10MHz bandwidth, TDD duplex mode
	LTE 10MHz bandwidth, FDD duplex mode

	6.1.2.2-6
	NR 30 kHz SSB SCS, 40MHz bandwidth, TDD duplex mode
	LTE 10MHz bandwidth, FDD duplex mode

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


Configure the test equirement and the DUT according to the parameters in Table 6.1.2.2.4.1-2.

Table 6.1.2.2.4.1-2: Initial conditions for NR SA FR1 – E-URTA cell re-selection o lower priority E-UTRA

	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 6.1.2.2.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.1.

	Connection Diagram
	TE Part
	A.3.TBD
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.TBD
	

	Exceptions to connection diagram
	N/A
	


1. The general test parameter settings are set up according to Table 6.1.2.2.4.1-3.

2. Message contents are defined in clause 6.1.2.2.4.3.

3. There is one E-UTRA carrier and 1 E-UTRA cell specified in the test. There is one NR carrier and 1 NR Cells specified in the test. Cell 1 is the NR PCell and Cell 2 is the E-UTRA neighbour cell. Cell 1 and Cell 2 are configured according to Annex C.1.1 and C.1.2. 

Table 6.1.2.2.4.1-3: General test parameters for NR to lower priority E-UTRAN cell re-selection test case
	Parameter
	Unit
	Test configuration
	Value
	Comment

	Initial condition
	Active cell
	
	1, 2, 3, 4, 5, 6
	Cell2
	The UE camps on cell 1 in the initial phase.

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

	
	Neighbour cells
	
	1, 2, 3, 4, 5, 6
	Cell1
	

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

	
	Neighbour cells
	
	1, 2, 3, 4, 5, 6
	Cell2
	

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

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

	NR PRACH configuration index
	
	1, 2, 3, 4, 5, 6
	87
	The detailed configuration is specified in TS 38.211 clause 6.3.3.2

	E-UTRAN PRACH configuration index
	
	1, 2, 3, 4, 5, 6
	4
	As specified in table 5.7.1-2 in TS 36.211

	T1
	s
	1, 2, 3, 4, 5, 6
	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
	75
	T2 needs to be defined so that cell re-selection reaction time is taken into account.


6.1.2.2.4.2
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 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.
At T1 the UE is camped on to Cell 1. Cell 2 is of lower priority than Cell 1. 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 CONNECTION REQUEST message to perform a Tracking Area Update procedure according to TS 38.508-1 [14] clause TBD”.
1.
Ensure the UE is in State [TBD] according to TS 38.508-1 [14] clause [TBD].

2.
Set the parameters according to T1 in Table 6.1.2.2.5-1 and 6.1.2.2.5-2. Propagation conditions are set according to Annex C clause C.2.2. T1 starts. If the UE is already camped in Cell 1, wait until T1expires and skip to step 5.

3.
The SS waits for random access requests information from the UE to perform cell re-selection on Cell 1.

4.
If the UE has re-selected Cell 1 within T1, after the re-selection or when T1 expires, continue with step 5.
Otherwise, if T1 expires and the UE has not yet re-selected Cell 1, skip to step 9.

5.
The SS shall switch the power setting from T1 to T2 as specified in Table 6.1.2.2.5-1 and 6.1.2.2.5-2.

6.
The SS waits for random access requests information from the UE to perform cell re-selection on Cell 2.

7.
If the UE responds on Cell 2 during time duration T2 within 8 seconds 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.
If the UE has re-selected Cell 2 within T2, after the re-selection or when T2 expires, skip to step 10.
Otherwise, if T2 expires and the UE has not yet re-selected Cell 2, continue with step 9.

9.
Switch off and on the UE and ensure the UE is in State [TBD] according to TS 38.508-1 [14] clause [TBD].

10.
Repeat step 2-9 until a test verdict has been achieved.

6.1.2.2.4.3
Message contents
Message contents are according to TS 38.508-1 [14] clause 4.6 with the following exceptions: 

Table 6.1.2.2.4.3-1: Common Exception messages
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	FFS


6.1.2.2.5
Test requirement
Tables 6.1.2.2.4.1-3, 6.1.2.2.5-1 and 6.1.2.2.5-2 define the primary level settings including test tolerances for higher priority E-UTRA cell re-selection test case. 

Table 6.1.2.2.5-1: Cell specific test parameters for NR cell 1

	Parameter
	Unit
	Test configuration
	Cell 1

	
	
	
	T1
	T2

	TDD configuration
	
	1, 4
	N/A

	
	
	2, 5
	TDDConf.1.1

	
	
	3, 6
	TDDConf.2.1

	PDSCH RMC configuration
	
	1, 4
	SR.1.1 FDD

	
	
	2, 5
	SR.1.1 TDD

	
	
	3, 6
	SR.2.1 TDD

	RMSI CORESET RMC configuration
	
	1, 4
	CR.1.1 FDD

	
	
	2, 5
	CR.1.1 TDD

	
	
	3, 6
	CR.2.1 TDD

	Dedicated CORESET RMC configuration
	
	1, 4
	CCR.1.1 FDD

	
	
	2, 5
	CCR.1.1 TDD

	
	
	3, 6
	CCR.2.1 TDD

	SSB configuration
	
	1, 4
	SSB.1 FR1

	
	
	2, 5
	SSB.1 FR1

	
	
	3, 6
	SSB.2 FR1

	SMTC configuration
	
	1, 4
	SMTC pattern 2

	
	
	2, 5
	SMTC pattern 1

	
	
	3, 6
	SMTC pattern 1

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

	Initial DL BWP configuration
	
	1, 2, 3, 4, 5, 6
	DLBWP.0

	Initial UL BWP configuration
	
	1, 2, 3, 4, 5, 6
	ULBWP.0

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

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

	
	
	3, 6
	-137
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	dBm/SCS
	1, 4
	-98

	
	
	2, 5
	-98

	
	
	3, 6
	-95
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	dBm/15 kHz
	1, 2, 3, 4, 5, 6
	-98

	SS-RSRP
	dBm/SCS
	1, 4
	-102
	-86

	
	
	2, 5
	-102
	-86

	
	
	3, 6
	-99
	-83
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	dB
	1, 4
	-4
	12

	
	
	2, 5
	
	

	
	
	3, 6
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	dB
	1, 4
	-4
	12

	
	
	2, 5
	
	

	
	
	3, 6
	
	

	Io
	dBm/9.36 MHz
	1, 4
	-68.60
	-57.78

	
	dBm/9.36 MHz
	2, 5
	-68.60
	-57.78

	
	dBm/38.16 MHz
	3, 6
	-62.50
	-51.69

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

	Snonintrasearch
	dB
	1, 2, 3, 4, 5, 6
	50

	Threshx, high (Note 2)
	dB
	1, 2, 3, 4, 5, 6
	48

	Threshserving, low
	dB
	1, 2, 3, 4, 5, 6
	44

	Threshx, low
	dB
	1, 2, 3, 4, 5, 6
	50

	Propagation Condition
	
	1, 2, 3, 4, 5, 6
	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 6.1.2.2.5-2: Cell specific test parameters for E-UTRA cell 2

	Parameter
	Unit
	Cell 2

	
	
	T1
	T2

T3

	E-UTRA RF Channel number
	
	1

	BWchannel
	MHz
	10

	OCNG Patterns defined in TS 36.133 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
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	dBm/15 kHz
	-98

	RSRP
	dBm/15 KHz
	-84
	-84
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	dB
	14
	14
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	dB
	14
	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 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.

The cell re-selection delay to a lower priority cell shall be less than 8 s.

The rate of correct cell reselections observed during repeated tests shall be at least 90%.

NOTE:
The cell re-selection delay to a lower priority cell can be expressed as: Tevaluate, E-UTRAN + TSI-E-UTRA,
Where:

Tevaluate, E-UTRAN
See Table 4.2.2.5-1 in clause 4.2.2.5

TSI-E-UTRA
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 7.68 s, allow 8 s for the cell re-selection delay to a lower priority E-UTRAN cell.

6.2
RRC_INACTIVE state mobility

6.3
RRC_CONNECTED state mobility

6.3.1
Handover

6.3.1.0
Minimum conformance requirements

6.3.1.0.1
Minimum conformance requirements for NR – E-UTRAN handover

When the UE receives a RRC message implying handover to E-UTRAN the UE shall be ready to start the transmission of the uplink PRACH channel in E-UTRA within Dhandover seconds from the end of the last TTI containing the RRC command. Dhandover is defined as

Dhandover = TRRC_procedure_delay + Tinterruption
Where:

TRRC_procedure_delay: it is the RRC procedure delay, which is 50ms
Tinterruption: it is the time between end of the last TTI containing the RRC command on the NR PDSCH and the time the UE starts transmission of the PRACH in E-UTRAN, excluding TRRC_procedure_delay. 

When the inter-RAT handover to E-UTRAN is commanded, the interruption time shall be less than Tinterrupt

Tinterrupt = Tsearch + TIU + 20 ms

Where:

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 unknown and signal quality is sufficient for successful cell detection on the first attempt, then Tsearch = 80 ms. Regardless of whether DRX is in use by the UE, Tsearch shall still be based on non-DRX target cell search times.
TIU is the interruption uncertainty in acquiring the first available PRACH occasion in the new cell. TIU can be up to 30 ms.
NOTE: The actual value of TIU shall depend upon the PRACH configuration used in the target cell.
In the interruption requirement a cell is know if it has been meeting the relevant cell identification requirement during the last 5 seconds otherwise it is unknown. Relevant cell identification requirements are described in TS 36.133 [6] clause [9.4.1].

The normative reference for this requirement is TS 38.133 [6] clause 6.1.2.1.
6.3.1.4
NR SA FR1 – E-UTRA handover with known target cell
Editor’s note: This test case is incomplete. The following aspects are either missing or TBD

- Message contents are not complete.

- Connection diagram is TBD.

6.3.1.4.1
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.

6.3.1.4.2
Test applicability
This test applies to all types of NR UE release 15.

6.3.1.4.3
Minimum conformance requirements

The minimum conformance requirements are specified in clause 6.3.1.0.1.

The normative reference for this requirement is TS 38.133 [6] clause A.6.3.1.4.

6.3.1.4.4
Test description
6.3.1.4.4.1
Initial conditions

The Test shall be tested using any of the test configuration in Table 6.3.1.4.4.1-1.

Table 6.3.1.4.4.1-1: Supported test configurations

	Configuration
	Description

	6.3.1.4-1
	NR 15 kHz SSB SCS, 10MHz bandwidth, FDD duplex mode, LTE FDD

	6.3.1.4-2
	NR 15 kHz SSB SCS, 10MHz bandwidth, TDD duplex mode, LTE FDD

	6.3.1.4-3
	NR 30 kHz SSB SCS, 40MHz bandwidth, TDD duplex mode, LTE FDD

	6.3.1.4-4
	NR 15 kHz SSB SCS, 10MHz bandwidth, FDD duplex mode, LTE TDD

	6.3.1.4-5
	NR 15 kHz SSB SCS, 10MHz bandwidth, TDD duplex mode, LTE TDD

	6.3.1.4-6
	NR 30kHz SSB SCS, 40MHz 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 equirement and the DUT according to the parameters in Table 6.3.1.4.4.1-2.

Table 6.3.1.4.4.1-2: Initial conditions for NR SA FR1 – E-UTRA handover with known 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 6.3.1.4.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.TBD
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.TBD
	

	Exceptions to connection diagram
	N/A
	


1. The general test parameter settings are set up according to Table 6.3.1.4.4.1-3.

2. Message contents are defined in clause 6.3.1.4.4.3.

3. There is one E-UTRAN carrier and 1 E-UTRAN neighbour cell specified in the test. There is one NR carrier and 1 NR PCell specified in the test. Cell 1 is the NR PCell and Cell 2 is the E-UTRAN 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 6.3.1.4.4.1-3: General test parameters for SA inter-RAT E-UTRAN handover

	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 6.3.1.4.5-1
	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 TS 38.133 [6], table 9.1.2-1 started before T2 starts

	T1
	s
	5
	

	T2
	s
	≤5
	

	T3
	s
	1
	


6.3.1.4.4.2
Test procedure
The test comprises of one NR carrier and one E-UTRA carrier. There are two cells and one cell on each carrier. Cell 1 is the NR PCell and Cell 2 is an inter-RAT E-UTRAN neighbour 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. Gap pattern configuration with id #0 as specified in Table 9.1.2-1 of TS 38.133 [6] is configured before T2 begins to enable inter-RAT frequency monitoring.
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. Cell 1 is the active cell.

2.
Set the parameters according to T1 in Table 6.3.1.4.5-1 and 6.3.1.4.5-2. Propagation conditions are set according to Annex C clause C.2.2. T1 starts.

3.
The SS shall transmit an RRCReconfiguration message.

4.
The UE shall transmit RRCReconfigurationComplete message.

5.
When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 6.3.1.4.5-1 and 6.3.1.4.5-2. 

6.
UE shall transmit a MeasurementReport message triggered by Event B2.

7.
SS shall transmit an RRCReconfiguration message implying handover to Cell 2.

8.
The start of T3 is the instant when the last TTI containing the RRC Connection reconfiguration message implying handover is sent to the UE, at that instant the SS shall switch the power setting from T2 to T3 as specified in Table 6.3.1.4.5-1 and 6.3.1.4.5-2. 

9.
The UE shall transmit RRCReconfigurationComplete message.

10.
If the UE transmits the uplink PRACH channel to Cell 2 less than 85 ms from the beginning of time period T3 then the number of successful tests is increased by one. Otherwise, the number of failure tests is increased by one.

11.
After T3 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.

12.
Set Cell 2 physical cell identity = ((current cell 2 physical cell identity + 1) mod 14 + 2) for next iteration of the test procedure loop. 

13.
Repeat step 2-12 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
6.3.1.4.4.3
Message contents
Message contents are according to TS 38.508-1 [14] clause 4.6 with the following exceptions: 

Table 6.3.1.4.4.3-1: Common Exception messages
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	FFS


6.3.1.4.5
Test requirement
Tables 6.3.1.4.4.1-3, 6.3.1.4.5-1 and 6.3.1.4.5-2 define the primary level settings including test tolerances for intra frequency NR cell re-selection test case. 

Table 6.3.1.4.5-1: Cell specific test parameters for SA inter-RAT E-UTRA handover (Cell 1)

	Parameter
	Unit
	Configuration
	Cell 1

	
	
	
	T1
	T2
	T3

	RF channel number
	
	1, 2, 3, 4, 5, 6
	1

	Duplex mode
	
	1, 4
	FDD

	
	
	2, 3, 5, 6
	TDD

	TDD Configuration
	
	2, 5
	TDDConf.1.1

	
	
	3, 6
	TDDConf.2.1

	BWchannel
	MHz
	1, 4
	10: NRB,c = 52 (FDD)

	
	
	2, 5
	10: NRB,c = 52 (TDD)

	
	
	3, 6
	40: NRB,c = 106 (TDD)

	PDSCH reference measurement channel
	
	1, 4
	SR.1.1 FDD

	
	
	2, 5
	SR.1.1 TDD

	
	
	3, 6
	SR.2.1 TDD

	CORSET reference channel
	
	1, 4
	CR.1.1 FDD

	
	
	2, 5
	CR.1.1 TDD

	
	
	3, 6
	CR.2.1 TDD

	OCNG patternNote1
	
	1, 2, 3, 4, 5, 6
	OP.1

	BWP
	Initial DL BWP
	
	1, 2, 3, 4, 5, 6
	DL BWP.0.1

	
	Dedicated DL BWP
	
	
	DL BWP.1.1

	
	Initial UL BWP
	
	
	UL BWP.0.1

	
	Dedicated UL BWP
	
	
	UL BWP.1.1

	SMTC configuration
	
	1, 2, 3, 4, 5, 6
	SMTC.1

	SSB configuration
	
	1, 2, 4, 5
	SSB.1 FR1

	
	
	3, 6
	SSB.2 FR1

	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
	-100

	NocNote2
	dBm/SCS
	1, 2, 4, 5
	-100

	
	
	3, 6
	-97

	Ês/Noc
	dB
	1, 2, 3, 4, 5, 6
	13.55
	-5.55
	-5.55

	Ês/IotNote3
	dB
	1, 2, 3, 4, 5, 6
	13.55
	-5.55
	-5.55

	SS-RSRPNote3
	dBm/SCS
	1, 2, 4, 5
	-86.45
	-105.55
	-105.55

	
	
	3, 6
	-83.44
	-102.54
	-102.54

	IoNote3
	dBm/9.36 MHz
	1, 2, 4, 5
	-58.31
	-70.98
	-70.98

	
	dBm/38.16 MHz
	3, 6
	-52.21
	-64.88
	-64.88

	Propagation condition
	
	1, 2, 3, 4, 5, 6
	AWGN

	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 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 6.3.1.4.5-2: Cell specific test parameters for SA inter-RAT E-UTRA handover (Cell 2)

	Parameter
	Unit
	Configuration
	Cell 2

	
	
	
	T1
	T2
	T3

	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
	5MHz: NRB,c = 25

10MHz: NRB,c = 50

20MHz: NRB,c = 100

	PRACH ConfigurationNote2
	
	1, 2, 3
	4

	
	
	4, 5, 6
	53

	PDSCH parameters:

DL Reference Measurement ChannelNote3
	
	1, 2, 3
	5MHz: R.7 FDD

10MHz: R.3 FDD

20MHz: R.6 FDD

	
	
	4, 5, 6
	5MHz: R.4 TDD

10MHz: R.0 TDD

20MHz: R.3 TDD

	PCFICH/PDCCH/PHICH parameters:

DL Reference Measurement ChannelNote3
	
	1, 2, 3
	5MHz: R.11 FDD

10MHz: R.6 FDD

20MHz: R.10 FDD

	
	
	4, 5, 6
	5MHz: R.11 TDD

10MHz: R.6 TDD

20MHz: R.10 TDD

	OCNG PatternsNote3
	
	1, 2, 3
	5MHz: OP.20 FDD

10MHz: OP.10 FDD

20MHz: OP.17 FDD

	
	
	4, 5, 6
	5MHz: OP.9 TDD

10MHz: OP.1 TDD

20MHz: 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_RANote4
	
	
	

	OCNG_RBNote4
	
	
	

	NocNote5
	dBm/15kHz
	1, 2, 3, 4, 5, 6
	-98

	Ês/Noc
	dB
	1, 2, 3, 4, 5, 6
	-Infinity
	9.55
	9.55

	Ês/IotNote6
	dB
	1, 2, 3, 4, 5, 6
	-Infinity
	9.55
	9.55

	RSRPNote6
	dBm/15kHz
	1, 2, 3, 4, 5, 6
	-Infinity
	-88.45
	-88.45

	SCH_RPNote6
	dBm/15kHz
	1, 2, 3, 4, 5, 6
	-Infinity
	-88.45
	-88.45

	IoNote6
	dBm/Ch BW
	1, 2, 3, 4, 5, 6
	-67.21

+10log

(NRB,c /100)
	-57.20

+10log

(NRB,c /100)
	-57.20

+10log

(NRB,c /100)

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

	Antenna Configuration and Correlation Matrix Note7
	
	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.

Note 2:
PRACH configurations are specified in table 5.7.1-2 and table 5.7.1-3 in TS 36.211.

Note 3:
DL RMCs and OCNG patterns are specified in sections A 3.1 and A 3.2 of TS 36.133 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 section B.2 in TS 36.101 [25].


The UE shall start to transmit the PRACH to Cell 2 less than 85 ms from the beginning of time period T3.

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 = 50 ms and is specified in section 6.1.2.1 of TS 38.133 [6].

Tinterrupt = 35 ms in the test; Tinterrupt is defined in section 6.1.2.1 of TS 38.133 [6].

This gives a total of 85 ms.

6.3.1.5
NR SA FR1 – E-UTRA handover with unknown target cell
Editor’s note:

- Message contents are not complete.

- Connection diagram is TBD.

-TT is incomplete.

- Cell mapping is missing.

- Some parts of TC are TBDs.

6.3.1.5.1
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 verify the NR to E-UTRAN handover requirements for the case when the target E-UTRAN cell is unknown as specified in section 6.1.2.1 of TS 38.133 [6].
6.3.1.5.2
Test applicability
This test applies to all types of NR UE release 15.

6.3.1.5.3
Minimum conformance requirements

The minimum conformance requirements are specified in clause 6.3.1.0.x.

The normative reference for this requirement is TS 38.133 [6] clause A.6.3.1.2.

6.3.1.5.4
Test description
6.3.1.5.4.1
Initial conditions

The Test shall be tested using any of the test configuration in Table 6.3.1.5.4.1-1.

Table 6.3.1.5.4.1-1: Supported test configurations for SA inter-RAT E-UTRAN handover tests

	Configuration
	Description

	6.3.1.5-1
	NR 15 kHz SSB SCS, 10MHz bandwidth, FDD duplex mode, LTE FDD

	6.3.1.5-2
	NR 15 kHz SSB SCS, 10MHz bandwidth, TDD duplex mode, LTE FDD

	6.3.1.5-3
	NR 30 kHz SSB SCS, 40MHz bandwidth, TDD duplex mode, LTE FDD

	6.3.1.5-4
	NR 15 kHz SSB SCS, 10MHz bandwidth, FDD duplex mode, LTE TDD

	6.3.1.5-5
	NR 15 kHz SSB SCS, 10MHz bandwidth, TDD duplex mode, LTE TDD

	6.3.1.5-6
	NR 30kHz SSB SCS, 40MHz 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 equirement and the DUT according to the parameters in Table 6.3.1.5.4.1-2.

Table 6.3.1.5.4.1-2: Initial conditions for NR SA FR1 – E-UTRA 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 6.3.1.5.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.1.

	Connection Diagram
	TE Part
	A.3.TBD
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.TBD
	

	Exceptions to connection diagram
	N/A
	


1. The general test parameter settings are set up according to Table 6.3.1.5.4.1-3.

2. Message contents are defined in clause 6.3.1.5.4.3.

3. There is one E-UTRAN carrier and 1 E-UTRAN neighbour cell specified in the test. There is one NR carrier and 1 NR PCell specified in the test. Cell 1 is the NR PCell and Cell 2 is the E-UTRAN neighbour cell. Cell 1 and Cell 2 are configured according to Annex C.1.1 and C.1.2. 

Table 6.3.1.5.4.1-3: General test parameters for SA inter-RAT E-UTRAN handover

	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 A.6.3.1.5-3
	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

	T1
	s
	(5
	

	T2
	s
	1
	


6.3.1.5.4.2
Test procedure
The test comprises of one NR carrier and one E-UTRA carrier. There are two cells and one cell on each carrier. Cell 1 is the NR PCell and Cell 2 is an inter-RAT E-UTRAN neighbour cell. The test consists of two successive time periods, with time durations of T1 and T2. At the start of time duration T1, the UE does not have any timing information of Cell 2. Starting T2, Cell 2 becomes detectable. No Gap pattern shall be configured. 

An RRC message implying handover shall be sent to the UE during period T1. The start of T2 is the instant when the last subframe containing the RRC message implying handover is sent to the UE. Starting T2, Cell 2 becomes detectable and the UE is expected to detect and start to transmit the PRACH to Cell 2.

1.
Ensure the UE is in State [TBD] according to TS 38.508-1 [14] clause [TBD]. Cell 1 is the active cell.

2.
Set the parameters according to T1 in Table 6.3.1.5.5-1 and 6.3.1.5.5-2. Propagation conditions are set according to Annex C clause C.2.2. T1 starts.

3.
SS shall transmit an RRCConnectionReconfiguration message implying handover to Cell 2.

4.
The start of T2 is the instant when the last subframe containing the RRC connection 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 6.3.1.5.5-1 and 6.3.1.5.5-2. T2 starts.

5.
The UE shall transmit RRCConnectionReconfigurationComplete message.

6.
If the UE transmits the uplink PRACH channel to Cell 2 less than 165 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 T3 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 [TBD] according to TS 38.508-1 [14] clause [TBD]. 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.
6.3.1.5.4.3
Message contents

Message contents are according to TS 38.508-1 [14] clause 4.6 with the following exceptions: 

Table 6.3.1.5.4.3-1: Common Exception messages
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	FFS


6.3.1.5.5
Test requirement
Tables 6.3.1.5.4.1-3, 6.3.1.5.5-1 and 6.3.1.5.5-2 define the primary level settings including test tolerances for inter-RAT E-UTRAN handover: unknown target cell test. 

Table 6.3.1.5.5-1: Cell specific test parameters for SA inter-RAT E-UTRA handover (Cell 1)

	Parameter
	Unit
	Configuration
	Cell 1

	
	
	
	T1
	T2

	RF channel number
	
	1, 2, 3, 4, 5, 6
	1

	Duplex mode
	
	1, 4
	FDD

	
	
	2, 3, 5, 6
	TDD

	TDD Configuration
	
	2, 5
	TDDConf.1.1

	
	
	3, 6
	TDDConf.1.2

	BWchannel
	MHz
	1, 4
	10: NRB,c = 52 (FDD)

	
	
	2, 5
	10: NRB,c = 52 (TDD)

	
	
	3, 6
	40: NRB,c = 106 (TDD)

	PDSCH reference measurement channel
	
	1, 4
	SR.1.1 FDD

	
	
	2, 5
	SR.1.1 TDD

	
	
	3, 6
	SR.2.1 TDD

	CORSET reference channel
	
	1, 4
	CR.1.1 FDD

	
	
	2, 5
	CR.1.1 TDD

	
	
	3, 6
	CR.2.1 TDD

	OCNG patternNote1
	
	1, 2, 3, 4, 5, 6
	OP.1

	SMTC configuration
	
	1, 2, 3, 4, 5, 6
	SMTC.1

	SSB configuration
	
	1, 2, 4, 5
	SSB.1 FR1

	
	
	3, 6
	SSB.2 FR1

	b2-Threshold1
	dBm
	1, 2, 4, 5
	-90

	
	
	3, 6
	-87

	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
	-98

	NocNote2
	dBm/SCS
	1, 2, 4, 5
	-98

	
	
	3, 6
	-95

	Ês/Noc
	dB
	1, 2, 3, 4, 5, 6
	0
	0

	Ês/IotNote3
	dB
	1, 2, 3, 4, 5, 6
	0
	0

	SS-RSRPNote3
	dBm/SCS
	1, 2, 4, 5
	-98
	-98

	
	
	3, 6
	-95
	-95

	IoNote3
	dBm/9.36 MHz
	1, 2, 4, 5
	-67.04
	-67.04

	
	dBm/38.16 MHz
	3, 6
	-60.94
	-60.94

	Propagation condition
	
	1, 2, 3, 4, 5, 6
	AWGN

	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 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 6.3.1.5.5-2: Cell specific test parameters for SA inter-RAT E-UTRA handover (Cell 2)

	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
	5MHz: NRB,c = 25

10MHz: NRB,c = 50

20MHz: NRB,c = 100

	PRACH ConfigurationNote2
	
	1, 2, 3
	4

	
	
	4, 5, 6
	53

	PDSCH parameters:

DL Reference Measurement ChannelNote3
	
	1, 2, 3
	5MHz: R.7 FDD

10MHz: R.3 FDD

20MHz: R.6 FDD

	
	
	4, 5, 6
	5MHz: R.4 TDD

10MHz: R.0 TDD

20MHz: R.3 TDD

	PCFICH/PDCCH/PHICH parameters:

DL Reference Measurement ChannelNote3
	
	1, 2, 3
	5MHz: R.11 FDD

10MHz: R.6 FDD

20MHz: R.10 FDD

	
	
	4, 5, 6
	5MHz: R.11 TDD

10MHz: R.6 TDD

20MHz: R.10 TDD

	OCNG PatternsNote3
	
	1, 2, 3
	5MHz: OP.20 FDD

10MHz: OP.10 FDD

20MHz: OP.17 FDD

	
	
	4, 5, 6
	5MHz: OP.9 TDD

10MHz: OP.1 TDD

20MHz: 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_RANote4
	
	
	

	OCNG_RBNote4
	
	
	

	NocNote5
	dBm/15kHz
	1, 2, 3, 4, 5, 6
	-98

	Ês/Noc
	dB
	1, 2, 3, 4, 5, 6
	-Infinity
	7

	Ês/IotNote6
	dB
	1, 2, 3, 4, 5, 6
	-Infinity
	7

	RSRPNote6
	dBm/15kHz
	1, 2, 3, 4, 5, 6
	-Infinity
	-91

	SCH_RPNote6
	dBm/15kHz
	1, 2, 3, 4, 5, 6
	-Infinity
	-91

	IoNote6
	dBm/9MHz
	1, 2, 3, 4, 5, 6
	-70.22
	-62.43

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

	Antenna Configuration and Correlation Matrix Note7
	
	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.

Note 2:
PRACH configurations are specified in table 5.7.1-2 and table 5.7.1-3 in TS 36.211.

Note 3:
DL RMCs and OCNG patterns are specified in sections A 3.1 and A 3.2 of TS 36.133 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 section B.2 in TS 36.101 [25].


The UE shall start to transmit the PRACH to Cell 2 less than 165 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 = 50 ms and is specified in section 6.1.2.1 of TS 38.133 [6].

Tinterrupt = 115 ms in the test; Tinterrupt is defined in section 6.1.2.1 of TS 38.133 [6].

This gives a total of 165 ms.

6.3.2
RRC connection mobility control

6.3.2.1
RRC re-establishment

6.3.2.1.0
Minimum conformance requirements
6.3.2.1.0.1
Minimum conformance requirements for FR1 RRC re-establishment

In RRC connected mode the UE shall be capable of sending RRCReestablishmentRequest message within Tre-establish_delay seconds from the moment it detects a loss in RRC connection. The total RRC connection delay (Tre-establish_delay) shall be less than:
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TUL_grant: It is the time required to acquire and process uplink grant from the target PCell. The uplink grant is required to transmit RRCReestablishmentRequest message.
The UE re-establishment delay (TUE_re-establish_delay) is the time between the moments when any of the conditions requiring RRC re-establishment as defined in clause 5.3.7 in TS 38.331 [2] is detected by the UE and when the UE sends PRACH to the target PCell. The UE re-establishment delay (TUE_re-establish_delay) requirement shall be less than:
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The intra-frequency target NR cell shall be considered detectable when for each relevant SSB:

-
SS-RSRP related side conditions given in Section 10.1.2 and 10.1.3 are fulfilled for a corresponding NR Band for FR1 and FR2, respectively,

-
SSB_RP and SSB Ês/Iot according to Annex B.2.2 for a corresponding NR Band.
The inter-frequency target NR cell shall be considered detectable when for each relevant SSB:

-
SS-RSRP related side conditions given in Section 10.1.4 and 10.1.5 are fulfilled for a corresponding NR Band for FR1 and FR2, respectively,

-
SSB_RP and SSB Ês/Iot according to Annex B.2.2 for a corresponding NR Band.
Tidentify_intra_NR: It is the time to identify the target intra-frequency NR cell and it depends on whether the target NR cell is known cell or unknown cell and on the frequency range (FR) of the target NR cell. If the UE is not configured with intra-frequency NR carrier for RRC re-establishment then Tidentify_intra_NR=0; otherwise Tidentify_intra_NR shall not exceed the values defined in table 6.3.2.1.0.1-1.

Tidentify_inter_NR,i: It is the time to identify the target inter-frequency NR cell on inter-frequency carrier i configured for RRC re-establishment and it depends on whether the target NR cell is known cell or unknown cell and on the frequency range (FR) of the target NR cell. Tidentify_inter_NR,i shall not exceed the values defined in table 6.3.2.1.0.1-2.

TSMTC: It is the periodicity of the SMTC occasion configured for the intra-frequency carrier. If the UE has been provided with higher layer in TS 38.331 [2] signaling of smtc2, Tsmtc follows smtc1 or smtc2 according to the physical cell ID of the target cell.

TSMTC,i: It is the periodicity of the SMTC occasion configured for the inter-frequency carrier i.

TSI-NR  = It is the time required for receiving all the relevant system information according to the reception procedure and the RRC procedure delay of system information blocks defined in TS 38.331 [2] for the target NR cell.

TPRACH = It is the delay caused due to the random access procedure when sending random access to the target NR cell. The delay depends on the PRACH configuration defined in Table 6.3.3.2-2 [6] or Table 6.3.3.2-3 [6] for FR1 and in Table 6.3.3.2-4 [6] for FR2.

Nfreq: It is the total number of NR frequencies to be monitored for RRC re-establishment; Nfreq = 1 if the target intra-frequency NR cell is known, else Nfreq = 2 and Tidentify_intra_NR = 0 if the target inter-frequency NR cell is known.

There is no requirement if the target cell does not contain the UE context.

In the requirement defined in the below tables, the target FR1 cell is known if it has been meeting the relevant cell identification requirement during the last [5] seconds otherwise it is unknown.

Table 6.3.2.1.0.1-1: Time to identify target NR cell for RRC connection re-establishment to NR intra-frequency cell

	Serving cell SSB Ês/Iot (dB)
	Frequency range (FR) of target NR cell
	Tidentify_intra_NR [ms]

	
	
	Known NR cell
	Unknown NR cell

	≥ [-8]
	FR1
	MAX (200 ms, [5] x TSMTC)
	MAX (800 ms, [10] x TSMTC)

	≥ [-8]
	FR2
	N/A
	MAX (1000 ms, [80] x TSMTC))

	< [-8]
	FR1
	N/A
	800Note1

	< [-8]
	FR2
	N/A
	3520Note1

	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 6.3.2.1.0.1-2: Time to identify target NR cell for RRC connection re-establishment to NR inter-frequency cell

	Serving cell SSB Ês/Iot (dB)
	Frequency range (FR) of target NR cell
	Tidentify_inter_NR, i [ms]

	
	
	Known NR cell
	Unknown NR cell

	≥ [-8]
	FR1
	MAX (200 ms, [6] x TSMTC, i)
	MAX (800 ms, [13] x TSMTC, i)

	≥ [-8]
	FR2
	N/A
	MAX (1000 ms, [104] x TSMTC, i))

	< [-8]
	FR1
	N/A
	800Note1

	< [-8]
	FR2
	N/A
	4000Note1

	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 6.2.1.2.1.

6.3.2.1.1
NR SA FR1 RRC re-establishment

Editor’s Note: This test case is incomplete. The following aspects are either missing or TBD

- Message contents are not complete.

- Connection diagram is TBD.

- Test tolerance analysis is missing.

- The core requirements in TS 38.133 are between [.] or TBD.
6.3.2.1.1.1
Test purpose

The purpose is to verify that the NR intra-frequency RRC re-establishment delay in FR1 with known target cell is within the specified limits.
6.3.2.1.1.2
Test applicability

This test applies to all types of NR UE release 15.

6.3.2.1.1.3
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.6.3.2.1.1.

6.3.2.1.1.4
Test description

6.3.2.1.1.4.1
Initial conditions

The Test shall be tested using any of the test configuration in Table 6.3.2.1.1.4.1-1

Table 6.3.2.1.1.4.1-1: Supported test configurations

	Configuration
	Description

	6.3.2.1.1-1
	15 kHz SSB SCS, 10MHz bandwidth, FDD duplex mode

	6.3.2.1.1-2
	15 kHz SSB SCS, 10MHz bandwidth, TDD duplex mode

	6.3.2.1.1-3
	30 kHz SSB SCS, 40MHz bandwidth, TDD duplex mode

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


Configure the test equirement and the DUT according to the parameters in Table 6.3.2.1.1.4.1-2

Table 6.3.2.1.1.4.1-2: Initial conditions for NR Intra-frequency RRC Re-establishment 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 6.3.2.1.1.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.TBD
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.TBD
	

	Exceptions to connection diagram
	N/A
	


1. The general test parameter settings are set up according to Table 6.3.2.1.1.4.1-3.

2. Message contents are defined in clause 6.3.2.1.1.4.3.
There is one NR carrier and two cells specified in the test. Cell 1 is the cell used for registration with the power level set according to Annex C.1.1 and C.1.2 for this test.

Table 6.3.2.1.1.4.1-3: 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
	Cell1
	

	
	Neighbour cells
	
	1, 2, 3
	Cell2 
	

	Final condition
	Active cell
	
	1, 2, 3
	Cell2
	

	RF Channel Number
	
	1, 2, 3
	1
	

	Time offset between cells
	
	1
	3 ms
	Asynchronous cells

	
	
	2
	3 (s
	Synchronous cells

	
	
	3
	3 (s
	Synchronous cells

	N310
	-
	1, 2, 3
	1
	Maximum consecutive out-of-sync indications from lower layers

	N311
	-
	1, 2, 3
	1
	Minimum consecutive in-sync indications from lower layers

	T310
	ms
	1, 2, 3
	0
	Radio link failure timer; T310 is disabled

	T311
	ms
	1, 2, 3
	3000
	RRC re-establishment timer

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

	SSB configuration
	
	1
	SSB.1 FR1
	

	
	
	2
	SSB.1 FR1
	

	
	
	3
	SSB.2 FR1
	

	SMTC configuration
	
	1
	SMTC pattern 2
	

	
	
	2
	SMTC pattern 1
	

	
	
	3
	SMTC pattern 1
	

	DRX cycle length
	s
	1, 2, 3
	OFF
	

	PRACH configuration index
	
	1, 2, 3
	87
	The detailed configuration is specified in TS 38.211 clause 6.3.3.2

	T1
	s
	1, 2, 3
	5
	

	T2
	ms
	1, 2, 3
	200
	Time for the UE to detect RLF

	T3
	s
	1, 2, 3
	2
	


6.3.2.1.1.4.2
Test procedure

The test consists of 3 successive time periods, with time duration of T1, T2 and T3 respectively. At the start of time period T2, cell 1, which is the active cell, is deactivated. The time period T3 starts after the occurrence of the radio link failure.

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 6.3.2.1.1.5-1. T1 starts.
3.
SS shall transmit an RRCReconfiguration message.

4.
The UE shall transmit RRCReconfigurationComplete message.

5.
When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 6.3.2.1.1.5-1. T2 starts

6.
When T2 expires, the SS shall switch the power setting from T2 to T3 as specified in Table 6.3.2.1.1.5-1. T3 starts

7.
If the UE starts to send PRACH preambles to cell 2 for sending the RRCReestablishmentRequest message to cell 2 within [1.6] s from the beginning of time period T3, then the number of successful tests is increased by one. Otherwise, the number of failure tests is increased by one.
8.
After T3 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.

9.
Repeat step 2-8 until the confidence level according to Table G.2.3-1 in Annex G clause G.2 is achieved.

6.3.2.1.1.4.3
Message contents

FFS

6.3.2.1.1.5
Test requirement

Table 6.3.2.1.1.5-1 defines the primary level settings including test tolerances for NR Intra-frequency RRC Re-establishment in FR1 test case.

Table 6.3.2.1.1.5-1: Cell specific test parameters for NR intra-frequency RRC Re-establishment test case in FR1
	Parameter
	Unit
	Test configuration
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T3
	T1
	T2
	T3

	TDD configuration
	
	1
	N/A
	N/A

	
	
	2
	TDDConf.1.1
	TDDConf.1.1

	
	
	3
	TDDConf.2.1
	TDDConf.2.1

	PDSCH RMC configuration
	
	1
	SR.1.1 FDD
	N/A

	
	
	2
	SR.1.1 TDD
	

	
	
	3
	SR.2.1 TDD
	

	RMSI CORESET RMC configuration
	
	1
	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
	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
	OP.1 defined in A.3.2.1
	OP.1 defined in A.3.2.1

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

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

	RLM-RS
	
	1, 2, 3
	SSB
	SSB
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	SS-RSRP Note3
	dBm/SCS
	1
	-91
	-infinity
	-infinity
	-94
	-94
	-94

	
	
	2
	-91
	-infinity
	-infinity
	-94
	-94
	-94

	
	
	3
	-88
	-infinity
	-infinity
	-91
	-91
	-91

	Io
	dBm/9.36 MHz
	1
	-60.74
	-infinity
	-infinity
	-60.74
	-64.59
	-64.59

	
	dBm/9.36 MHz
	2
	-60.74
	-infinity
	-infinity
	-60.74
	-64.59
	-64.59

	
	dBm/38.16 MHz
	3
	-54.65
	-infinity
	-infinity
	-54.65
	-58.50
	-58.50

	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 
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 to be fulfilled.

Note 3:
SS-RSRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.


The RRC re-establishment delay is defined as the time from the start of time period T3, to the moment when the UE starts to send PRACH preambles to cell 2 for sending the RRCReestablishmentRequest message to cell 2.

The RRC re-establishment delay to a known NR intra frequency cell shall be less than [1.6] s.

The rate of correct RRC re-establishments observed during repeated tests shall be at least 90%.

NOTE:
The RRC re-establishment delay in the test is derived from the following expression:

Tre-establish_delay= TUL_grant + TUE_re-establish_delay.

Where:

TUL_grant = It is the time required to acquire and process uplink grant from the target cell. The PRACH reception at the system simulator is used as a trigger for the completion of the test; hence TUL_grant is not used.
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Nfreq = 1

Tidentify_intra_NR = 200 ms

TSI = [1280] ms; it is the time required for receiving all the relevant system information as defined in TS 38.331 for the target intra-frequency NR cell.
TPRACH = [15] ms; it is the additional delay caused by the random access procedure.

This gives a total of [1545] ms, allow [1.6] s in the test case.

6.3.2.1.2
NR SA FR1 - FR1 RRC re-establishment

Editor’s note: This test case is incomplete. The following aspects are either missing or TBD

- Message contents are not complete.

- Connection diagram is TBD.

- Test tolerance analysis is missing.

- The core requirements in TS 38.133 are between [.] or TBD.

6.3.2.1.2.1
Test purpose

The purpose is to verify that the NR inter-frequency RRC re-establishment delay in FR1 without known target cell is within the specified limits.
6.3.2.1.2.2
Test applicability

This test applies to all types of NR UE release 15.

6.3.2.1.2.3
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] A.6.3.2.1.2.

6.3.2.1.2.4
Test description

6.3.2.1.2.4.1
Initial conditions

The Test shall be tested using any of the test configuration in Table 6.3.2.1.2.4.1-1

Table 6.3.2.1.2.4.1-1: Supported test configurations

	Configuration
	Description of serving cell
	Description of target cell

	6.3.2.1.2-1
	15 kHz SSB SCS, 10MHz bandwidth, FDD duplex mode
	15 kHz SSB SCS, 10MHz bandwidth, FDD duplex mode

	6.3.2.1.2-2
	15 kHz SSB SCS, 10MHz bandwidth, TDD duplex mode
	15 kHz SSB SCS, 10MHz bandwidth, TDD duplex mode

	6.3.2.1.2-3
	30 kHz SSB SCS, 40MHz bandwidth, TDD duplex mode
	30 kHz SSB SCS, 40MHz bandwidth, TDD duplex mode

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


Configure the test equirement and the DUT according to the parameters in Table 6.3.2.1.2.4.1-2

Table 6.3.2.1.2.4.1-2: Initial conditions for NR Inter-frequency RRC Re-establishment 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 6.3.2.1.2.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.TBD
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.TBD
	

	Exceptions to connection diagram
	N/A
	


1. The general test parameter settings are set up according to Table 6.3.2.1.2.4.1-3.

2. Message contents are defined in clause 6.3.2.1.2.4.3.
There is one NR carrier and two cells specified in the test. Cell 1 is the cell used for registration with the power level set according to Annex C.1.1 and C.1.2 for this test.

Table 6.3.2.1.2.4.1-3: General test parameters for NR inter-frequency RRC Re-establishment test case in FR1
	Parameter
	Unit
	Test configuration
	Value
	Comment

	Initial condition
	Active cell
	
	1, 2, 3
	Cell1
	

	
	Neighbour cells
	
	1, 2, 3
	Cell2 
	

	Final condition
	Active cell
	
	1, 2, 3
	Cell2
	

	RF Channel Number
	
	1, 2, 3
	1, 2
	

	Time offset between cells
	
	1
	3 ms
	Asynchronous cells

	
	
	2
	3 (s
	Synchronous cells

	
	
	3
	3 (s
	Synchronous cells

	N310
	-
	1, 2, 3
	1
	Maximum consecutive out-of-sync indications from lower layers

	N311
	-
	1, 2, 3
	1
	Minimum consecutive in-sync indications from lower layers

	T310
	ms
	1, 2, 3
	0
	Radio link failure timer; T310 is disabled

	T311
	ms
	1, 2, 3
	5000
	RRC re-establishment timer

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

	SSB configuration
	
	1
	SSB.1 FR1
	

	
	
	2
	SSB.1 FR1
	

	
	
	3
	SSB.2 FR1
	

	SMTC configuration
	
	1
	SMTC pattern 2
	

	
	
	2
	SMTC pattern 1
	

	
	
	3
	SMTC pattern 1
	

	DRX cycle length
	s
	1, 2, 3
	OFF
	

	PRACH configuration index
	
	1, 2, 3
	87
	The detailed configuration is specified in TS 38.211 clause 6.3.3.2

	T1
	s
	1, 2, 3
	5
	

	T2
	ms
	1, 2, 3
	200
	Time for the UE to detect RLF

	T3
	s
	1, 2, 3
	5
	


6.3.2.1.2.4.2
Test procedure

The test consists of 3 successive time periods, with time duration of T1, T2 and T3 respectively. At the start of time period T2, cell 1, which is the active cell, becomes inactive. The time period T3 starts after the occurrence of the radio link failure. During T1, the UE shall be cofigured with the carrier frequency of cell 2 (with RF Channel Number #2) to ensure that the UE has the context of the carrier frequency of cell 2 by the end of T1.

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 6.3.2.1.2.5-1. T1 starts.
3.
SS shall transmit an RRCReconfiguration message.

4.
The UE shall transmit RRCReconfigurationComplete message.

5.
When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 6.3.2.1.2.5-1. T2 starts

6.
When T2 expires, the SS shall switch the power setting from T2 to T3 as specified in Table 6.3.2.1.2.5-1. T3 starts

7.
If the UE starts to send PRACH preambles to cell 2 for sending the RRCReestablishmentRequest message to cell 2 within [3] s from the beginning of time period T3, then the number of successful tests is increased by one. Otherwise, the number of failure tests is increased by one.
8.
After T3 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.

9.
Repeat step 2-8 until the confidence level according to Table G.2.3-1 in Annex G clause G.2 is achieved.

6.3.2.1.2.4.3
Message contents

FFS

6.3.2.1.2.5
Test requirement

Table 6.3.2.1.2.5-1 defines the primary level settings including test tolerances for NR Inter-frequency RRC Re-establishment in FR1 test case.

Table 6.3.2.1.2.5-1: Cell specific test parameters for NR inter-frequency RRC Re-establishment test case in FR1
	Parameter
	Unit
	Test configuration
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T3
	T1
	T2
	T3

	RF Channel Number
	
	1, 2, 3
	1
	2

	TDD configuration
	
	1
	N/A
	N/A

	
	
	2
	TDDConf.1.1
	TDDConf.1.1

	
	
	3
	TDDConf.2.1
	TDDConf.2.1

	PDSCH RMC configuration
	
	1
	SR.1.1 FDD
	N/A

	
	
	2
	SR.1.1 TDD
	

	
	
	3
	SR.2.1 TDD
	

	RMSI CORESET RMC configuration
	
	1
	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
	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
	OP.1 defined in A.3.2.1
	OP.1 defined in A.3.2.1

	Initial DL BWP configuration
	
	1, 2, 3
	DLBWP.0
	DLBWP.0

	Initial UL BWP configuration
	
	1, 2, 3
	ULBWP.0
	ULBWP.0

	RLM-RS
	
	1, 2, 3
	SSB
	SSB
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	SS-RSRP Note3
	dBm/SCS
	1
	-94
	-infinity
	-infinity
	-infinity
	-infinity
	-91

	
	
	2
	-94
	-infinity
	-infinity
	-infinity
	-infinity
	-91

	
	
	3
	-91
	-infinity
	-infinity
	-infinity
	-infinity
	-88

	Io
	dBm/9.36 MHz
	1
	-64.59
	-infinity
	-infinity
	-infinity
	-infinity
	-62.26

	
	dBm/9.36 MHz
	2
	-64.59
	-infinity
	-infinity
	-infinity
	-infinity
	-62.26

	
	dBm/38.16 MHz
	3
	-58.50
	-infinity
	-infinity
	-infinity
	-infinity
	-57.17

	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 
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 to be fulfilled.

Note 3:
SS-RSRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.


The RRC re-establishment delay is defined as the time from the start of time period T3, to the moment when the UE starts to send PRACH preambles to cell 2 for sending the RRCReestablishmentRequest message to cell 2.

The RRC re-establishment delay to an unknown NR inter frequency cell shall be less than [3] s.

The rate of correct RRC re-establishments observed during repeated tests shall be at least 90%.

NOTE:
The RRC re-establishment delay in the test is derived from the following expression:

Tre-establish_delay= TUL_grant + TUE_re-establish_delay.

Where:

TUL_grant = It is the time required to acquire and process uplink grant from the target cell. The PRACH reception at the system simulator is used as a trigger for the completion of the test; hence TUL_grant is not used.
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Nfreq = 2

Tidentify_intra_NR = 800 ms

Tidentify_inter_NR = 800 ms

TSI = [1280] ms; it is the time required for receiving all the relevant system information as defined in TS 38.331 for the target inter-frequency NR cell.
TPRACH = [15] ms; it is the additional delay caused by the random access procedure.

This gives a total of [2945] ms, allow [3] s in the test case.

6.3.2.2
Random access

6.3.2.2.0
Minimum conformance requirements
6.3.2.2.0.1
Minimum conformance requirements for Contention based random access

The random access procedure is used when establishing the layer 1 communication between the UE and NG-RAN. The random access is as defined in TS 38.213 [8] clause 7.4 and the control of the RACH transmission is as defined in TS 38.321 [12] clause 5.1. 

The UE shall have capability to calculate PRACH transmission power according to the PRACH power formula as defined in TS 38.213 [8] clause 7.4 and apply this power level at the first preamble or additional preambles. The absolute power applied to the first preamble shall have an accuracy as defined in TS 38.101-1 [2] Table 6.3.4.2-1. The relative power applied to additional preambles shall have an accuracy as specified in TS 38.101-1 [2] Table 6.3.4.3-1.

The UE shall indicate a Random Access problem to upper layers if the maximum number of preamble transmission counter has been reached for the random access procedure on PCell or PSCell as specified in TS 38.321 [12] clause 5.1.4.

With the UE selected SSB with SS-RSRP above rsrp-ThresholdSSB, UE shall have the capability to select a Random Access Preamble randomly with equal probability from the Random Access Preambles associated with the selected SSB if the association between Random Access Preambles and SS blocks is configured, as specified in clause 5.1.2 in TS 38.321 [12].

With the UE selected SSB with SS-RSRP above rsrp-ThresholdSSB, UE shall have the capability to transmit Random Access Preamble on the next available PRACH occasion from the PRACH occasions corresponding to the selected SSB permitted by the restrictions given by the ra-ssb-OccasionMaskIndex if configured, if the association between PRACH occasions and SSBs is configured, and PRACH occasion shall be randomly selected with equal probability amongst the selected SSB associated PRACH occasions occurring simultaneously but on different subcarriers, as specified in clause 5.1.2 in TS 38.321 [12].

The UE may stop monitoring for Random Access Response(s) and shall transmit the msg3 if the Random Access Response contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble.
The UE shall again perform the Random Access Resource selection procedure defined in clause 5.1.2 in TS 38.321 [12], and transmit with the calculated PRACH transmission power when the backoff time expires if all received Random Access Responses contain Random Access Preamble identifiers that do not match the transmitted Random Access Preamble.

The UE shall again perform the Random Access Resource selection procedure defined in clause 5.1.2 in TS 38.321 [12], and transmit with the calculated PRACH transmission power when the backoff time expires if no Random Access Response is received within the RA Response window defined in clause 5.1.4 in TS 38.321 [12].
The UE shall re-transmit the msg3 upon the reception of a NACK on msg3.

The UE shall send ACK if the Contention Resolution is successful.

The UE shall again perform the Random Access Resource selection procedure defined in clause 5.1.2 in TS 38.321 [12], and transmit with the calculated PRACH transmission power when the backoff time expires unless the received message includes a UE Contention Resolution Identity MAC control element and the UE Contention Resolution Identity included in the MAC control element matches the CCCH SDU transmitted in the uplink message.

The UE shall re-select a preamble and transmit with the calculated PRACH transmission power when the backoff time expires if the Contention Resolution Timer expires.

The normative reference for this requirement is TS 38.133 [6] clauses 6.2.2.
6.3.2.2.0.2
Minimum conformance requirements for Non-Contention based random access

The random access procedure is used when establishing the layer 1 communication between the UE and NG-RAN. The random access is as defined in TS 38.213 [8] clause 7.4 and the control of the RACH transmission is as defined in TS 38.321 [12] clause 5.1.

The UE shall have capability to calculate PRACH transmission power according to the PRACH power formula as defined in TS 38.213 [8] clause 7.4 and apply this power level at the first preamble or additional preambles. The absolute power applied to the first preamble shall have an accuracy as defined in TS 38.101-1 [2] Table 6.3.4.2-1. The relative power applied to additional preambles shall have an accuracy as specified in TS 38.101-1 [2] Table 6.3.4.3-1.

The UE shall indicate a Random Access problem to upper layers if the maximum number of preamble transmission counter has been reached for the random access procedure on PCell or PSCell as specified in TS 38.321 [12] clause 5.1.4.

If the contention-free Random Access Resources and the contention-free PRACH occasions associated with SSBs is configured, with the UE selected SSB with SS-RSRP above rsrp-ThresholdSSB amongst the associated SSBs, UE shall have the capability to select the Random Access Preamble corresponding to the selected SSB, and to transmit Random Access Preamble on the next available PRACH occasion from the PRACH occasions corresponding to the selected SSB permitted by the restrictions given by the ra-ssb-OccasionMaskIndex if configured, and PRACH occasion shall be randomly selected with equal probability amongst the selected SSB associated PRACH occasions occurring simultaneously but on different subcarriers, as specified in clause 5.1.2 in TS 38.321 [12].

If the contention-free Random Access Resources and the contention-free PRACH occasions associated with CSI-RSs is configured, with the UE selected CSI-RS with CSI-RSRP above cfra-csirs-DedicatedRACH-Threshold amongst the associated CSI-RSs, UE shall have the capability to select the Random Access Preamble corresponding to the selected CSI-RS, and to transmit Random Access Preamble on the next available PRACH occasion from the PRACH occasions in ra-OccasionList corresponding to the selected CSI-RS, and PRACH occasion shall be randomly selected with equal probability amongst the selected CSI-RS associated PRACH occasions occurring simultaneously but on different subcarriers, as specified in clause 5.1.2 in TS 38.321 [12].

The UE may stop monitoring for Random Access Response(s), if the Random Access Response contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble, unless the random access procedure is initialized for Other SI request from UE.
The UE shall again perform the Random Access Resource selection procedure defined in clause 5.1.2 in TS 38.321 [12] for the next available PRACH occasion, and transmit the preamble with the calculated PRACH transmission power if all received Random Access Responses contain Random Access Preamble identifiers that do not match the transmitted Random Access Preamble.
The UE shall again perform the Random Access Resource selection procedure defined in clause 5.1.2 in TS 38.321 [12] for the next available PRACH occasion, and transmit the preamble with the calculated PRACH transmission power, if no Random Access Response is received within the RA Response window configured in RACH-ConfigCommon or if no PDCCH addressed to UE’s C-RNTI is received within the RA Response window configured in BeamFailureRecoveryConfig, as defined in clause 5.1.4 in TS 38.321 [12].
The normative reference for this requirement is TS 38.133 [6] clauses 6.2.2.

Non-contention based random access procedure is not initialized for Other SI requested from UE or for beam failure recovery, so the requirements related to those features are omitted.
6.3.2.2.1
Contention based random access test in FR1 for NR standalone
6.3.2.2.1.1
Test purpose

The purpose of this test is 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.

6.3.2.2.1.2
Test applicability

This test applies to all types of NR UE from Release 15 onwards.

6.3.2.2.1.3
Minimum conformance requirement

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] clauses A.6.3.2.2.1.

6.3.2.2.1.4
Test description

6.3.2.2.1.4.1
Initial conditions

This test can be run in the configurations defined in Table 6.3.2.2.1.4.1-1.

Table 6.3.2.2.1.4.1-1: Contention based random access test in FR1 for NR standalone supported test configurations

	Test Case ID
	Test Config Index
	Description

	6.3.2.2.1-1
	1
	NR: 15 kHz SSB SCS, 10MHz bandwidth, FDD

	6.3.2.2.1-2
	2
	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 6.3.2.2.1.4.1-2.

Table 6.3.2.2.1.4.1-2: 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.1-1 and TS 38.508-1 [14] subclause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 6.3.2.2.1.4.1-1.

	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
	N/A
	


1. Message contents are defined in clause 6.3.2.2.1.4.3.

2. Cell 1 is the NR FR1 serving cell (PCell). The connection setup is done according to the settings in Annex C.1.1 and C.1.2.

6.3.2.2.1.4.2
Test procedure

The test consists of a single cell, configured as PCell in FR1. The System Simulator shall not explicitly assign a random access preamble via dedicated signalling in the downlink.
1.
Ensure the UE is in state RRC_IDLE with generic procedure parameters Connectivity NR and Test Mode On according to TS 38.508-1 [14] clause 4.5.

2.
Set the parameters according to Table 6.3.2.2.1.5-1. 

3.
The UE shall establish a connection setup with SS, the random access procedure within the connection setup is used in the test.

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.

5.
Test 2: Correct behaviour when receiving Random Access Response

5.1. Repeat steps 1-3.

5.2. The UE shall send preambles to the System Simulator. In response to the first 4 preambles, the System Simulator shall transmit a Random Access Response containing Random Access Preamble identifiers that do not match the transmitted Random Access Preamble.

5.3. As the received Random Access Responses contain Random Access Preamble identifiers that do not match the transmitted Random Access Preamble, the UE shall perform the Random Access Resource selection procedure specified in clause 5.1.2 in TS 38.321 [12], and transmit with the calculated PRACH transmission power when the backoff time expires.

5.4. The System Simulator shall transmit a Random Access Response containing a Random Access Preamble identifier matching the transmitted Random Access Preamble after 5 preambles have been received by the System Simulator. 

5.5. As the received Random Access Response contains a Random Access Preamble identifier that matches the transmitted Random Access Preamble, the UE shall transmit the msg3.

5.6. Measure the power and timing of the first preamble and it shall not exceed the values specified in 6.3.2.2.1.5. Measure the relative power and timing applied to additional preambles (last 4 preambles) and it shall not exceed the values specified in 6.3.2.2.1.5.
6.
Test 3: Correct behaviour when not receiving Random Access Response

6.1. Repeat steps 1-3.

6.2. The UE shall send preambles to the System Simulator. The System Simulator shall not respond to the first 4 preambles.

6.3. As no Random Access Response was received within the RA Response window, the UE shall perform the Random Access Resource selection procedure specified in clause 5.1.2 in TS 38.321 [12], and transmit with the calculated PRACH transmission power when the backoff time expires.

6.4. The System Simulator shall transmit a Random Access Response containing a Random Access Preamble identifier matching the transmitted Random Access Preamble after 5 preambles have been received by the System Simulator.

6.5. As the received Random Access Response contains a Random Access Preamble identifier that matches the transmitted Random Access Preamble, the UE shall transmit the msg3.

6.6. Measure the power and timing of the first preamble and it shall not exceed the values specified in 6.3.2.2.1.5. Measure the relative power and timing applied to additional preambles (last 4 preambles) and it shall not exceed the values specified in 6.3.2.2.1.5.
7.
Test 4: Correct behaviour when receiving a NACK on msg3
7.1. Repeat steps 1-3.

7.2. The UE shall send a preamble to the System Simulator. The System Simulator shall transmit a Random Access Response containing a Random Access Preamble identifier matching the transmitted Random Access Preamble.

7.3. As the received Random Access Response contains a Random Access Preamble identifier that matches the transmitted Random Access Preamble, the UE shall transmit the msg3.

7.4. The System Simulator shall NACK all UE msg3s.

7.5. The UE shall re-transmit the msg3 until the maximum number of HARQ re-transmissions is reached.

7.6. The System Simulator shall count the UE msg3s, and check that transmission stops when the maximum number of HARQ re-transmissions is reached.

8.
Test 5: Correct behaviour when receiving an unsuccessful UE Contention Resolution
8.1. Repeat steps 1-3.

8.2. The UE shall send a preamble to the System Simulator. The System Simulator shall transmit a Random Access Response containing a Random Access Preamble identifier matching the transmitted Random Access Preamble.

8.3. As the received Random Access Response contains a Random Access Preamble identifier that matches the transmitted Random Access Preamble, the UE shall transmit the msg3.

8.4. The System Simulator shall send a message addressed to the temporary C-RNTI with a UE Contention Resolution Identity included in the MAC control element not matching the CCCH SDU transmitted in msg3 uplink message.

8.5. As the UE Contention Resolution Identity included in the MAC control element did not match the CCCH SDU transmitted in the uplink message, the UE shall perform the Random Access Resource selection procedure specified in clause 5.1.2 in TS 38.321 [12], and transmit with the calculated PRACH transmission power when the backoff time expires.

8.6. Measure the power and timing of the first preamble and it shall not exceed the values specified in 6.3.2.2.1.5.
9.
Test 6: Correct behaviour when receiving a successful UE Contention Resolution
9.1. Repeat steps 1-3.

9.2. The UE shall send a preamble to the System Simulator. The System Simulator shall transmit a Random Access Response containing a Random Access Preamble identifier matching the transmitted Random Access Preamble.

9.3. As the received Random Access Response contains a Random Access Preamble identifier that matches the transmitted Random Access Preamble, the UE shall transmit the msg3.

9.4. The System Simulator shall send a message addressed to the temporary C-RNTI with a UE Contention Resolution Identity included in the MAC control element matching the CCCH SDU transmitted in msg3 uplink message.

9.5. As the UE Contention Resolution Identity included in the MAC control element matches the CCCH SDU, the Contention Resolution is successful and the UE shall send ACK.

10.
Test 7: Correct behaviour when contention Resolution timer expires
10.1. Repeat steps 1-3.

10.2. The UE shall send a preamble to the System Simulator. The System Simulator shall transmit a Random Access Response containing a Random Access Preamble identifier matching the transmitted Random Access Preamble.

10.3. As the received Random Access Response contains a Random Access Preamble identifier that matches the transmitted Random Access Preamble, the UE shall transmit the msg3.

10.4. The System Simulator shall not send a response.

10.5. As there was no response, the UE shall perform the Random Access Resource selection procedure specified in clause 5.1.2 in TS 38.321 [12], and transmit with the calculated PRACH transmission power when the Contention Resolution Timer expires and then after the backoff timer expires.

10.6. Measure the power and timing of the first preamble and it shall not exceed the values specified in 6.3.2.2.1.5.
6.3.2.2.1.4.3
Message contents

Message contents are according to TS 38.508-1 [14] clause 4.6 with the following exceptions:

Table 6.3.2.2.1.4.3-1: FrequencyInfoUL-SIB for Contention Based Random Access

	Derivation Path: TS 38.508-1 [14], table 4.6.3-62

	Information Element
	Value/remark
	Comment
	Condition

	FrequencyInfoUL-SIB SEQUENCE {
	
	
	

	  p-Max
	23
	23 dBm
	

	}
	
	
	


Table 6.3.2.2.1.4.3-2: RACH-ConfigCommon for Contention Based Random Access 

	Derivation Path: TS 38.508-1 [14], table 4.6.3-128

	Information Element
	Value/remark
	Comment
	Condition

	RACH-ConfigCommon::= SEQUENCE {
	
	
	

	  rach-ConfigGeneric
	RACH-ConfigGeneric
	
	

	  totalNumberOfRA-Preambles
	48
	
	

	  ssb-perRACH-OccasionAndCB-PreamblesPerSSB CHOICE {
	
	
	

	    oneFourth
	n48
	
	FR1

	  }
	
	
	

	  groupBconfigured SEQUENCE {
	
	
	

	    numberOfRA-PreamblesGroupA
	48
	
	

	  }
	
	
	

	  ra-ContentionResolutionTimer
	sf48
	
	

	  rsrp-ThresholdSSB
	RSRP_51
	
	

	  prach-RootSequenceIndex CHOICE {
	
	
	

	    0
	
	
	

	  }
	
	
	

	  msg1-SubcarrierSpacing
	kHz 15
	
	

	
	kHz 30
	
	

	}
	
	
	


Table 6.3.2.2.1.4.3-3: RACH-ConfigGeneric for Contention Based Random Access

	Derivation Path: TS 38.508-1 [14], table 4.6.3-130

	Information Element
	Value/remark
	Comment
	Condition

	RACH-ConfigGeneric ::= SEQUENCE {
	
	
	

	  prach-ConfigurationIndex
	87
	
	FR1

	  msg1-FDM
	one
	
	FR1

	  zeroCorrelationZoneConfig
	11
	
	

	  preambleReceivedTargetPower
	-120
	
	

	  preambleTransMax
	n6
	
	

	  powerRampingStep
	dB2
	
	

	  ra-ResponseWindow
	sl10
	
	

	}
	
	
	


Table 6.3.2.2.1.4.3-4: ServingCellConfigCommonSIB for Contention Based Random Access
	Derivation Path: TS 38.508-1 [14], table 4.6.3-169

	Information Element
	Value/remark
	Comment
	Condition

	ServingCellConfigCommonSIB ::= SEQUENCE {
	
	
	

	  ssb-PositionsInBurst SEQUENCE {
	
	
	

	    inOneGroup
	’1100 0000’B
	
	

	  }
	
	
	

	  ss-PBCH-BlockPower
	-5
	
	

	}
	
	
	


6.3.2.2.1.5
Test requirement

Table 6.3.2.2.1.5-1 defines the primary level settings for contention based random access test in FR1 for NR Standalone. Tables 6.3.2.2.1.5-2, 6.3.2.2.1.5-3 and 6.3.2.2.1.5-4 define the Absolute power limits, Relative power limits and uplink timing error limits respectively, and all include test tolerances.

Table 6.3.2.2.1.5-1: General test parameters for contention based random access test in FR1 for NR Standalone

	Parameter
	Unit
	Test-1
	Comments

	SSB Configuration
	Config 1
	
	SSB.1 FR1
	As defined in A.3.1, except for number of SSBs per SS-burst and SS/PBCH block index as below

	
	Config 2
	
	SSB.2 FR1
	

	Number of SSBs per SS-burst
	
	2
	Different from the definition in A.3.1

	SS/PBCH block index
	
	0,1
	Different from the definition in A.3.1

	Duplex Mode for Cell 2
	Config 1
	
	FDD
	

	
	Config 2
	
	TDD
	

	TDD Configuration
	Config 2
	
	TDDConf.1.2
	

	OCNG Pattern Note 1 
	
	OCNG pattern 1
	As defined in A.3.2.1

	PDSCH parameters Note 4
	Config 1
	
	SR.1.1 FDD
	As defined in A.3.1.1

	
	Config 2
	
	SR.2.1 TDD
	

	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
	
	

	SSB with index 0
	[image: image39.wmf]ot
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I

Ê


	dB
	3
	Power of SSB with index 0 is set to be above configured rsrp-ThresholdSSB

	
	[image: image40.wmf]oc

N


	Config 1
	dBm/15kHz
	-98
	

	
	
	Config 2
	
	-101
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s

N

Ê


	dB
	3
	

	
	SS-RSRP Note 3
	dBm/ SCS
	-95
	

	SSB with index 1
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Ê


	dB
	-17
	Power of SSB with index 1 is set to be below configured rsrp-ThresholdSSB
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	Config 1
	dBm/15kHz
	-98 
	

	
	
	Config 2
	
	-101
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Ê


	dB
	-17
	

	
	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
	
	-62.2/38.16MHz
	

	ss-PBCH-BlockPower
	dBm/ SCS
	-5
	As defined in clause 6.3.2 in TS 38.331 [13].

	Configured UE transmitted power ([image: image45.wmf]c

f,

 

CMAX,

P

)
	dBm
	23
	As defined in clause 6.2.4 in TS 38.101-1 [2].

	PRACH Configuration
	
	FR1 PRACH configuration 1 FR1
	As defined in A.3.x.

	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:
Es/Iot, SS-RSRP and Io level have been derived from other parameters for information purpose. They are not settable parameters.

Note 3:
Void.

Note 4:
The DL PDSCH reference measurement channel is used in the test only when a downlink transmission dedicated to the UE under test is required.


Test 1: Correct behaviour when transmitting Random Access Preamble
-
The Random Access Preamble shall be one of the Random Access Preambles associated with SSB index 0.

Test 2: Correct behaviour when receiving Random Access Response
-
The power of the first preamble shall be -30 dBm within the accuracy specified in Table 6.3.2.2.1.5-2.

-
The relative power for preamble ramping step shall be 2 dB within the accuracy specified in Table 6.3.2.2.1.5-3.

-
The transmit timing of all PRACH transmissions shall be within the accuracy specified in Table 6.3.2.2.1.5-4.

Test 3: Correct behaviour when not receiving Random Access Response
-
The power of the first preamble shall be -30 dBm within the accuracy specified in Table 6.3.2.2.1.5-2. 

-
The relative power for preamble ramping step shall be 2 dB within the accuracy specified in Table 6.3.2.2.1.5-3.

-
The transmit timing of all PRACH transmissions shall be within the accuracy specified in Table 6.3.2.2.1.5-4.

Test 4: Correct behaviour when receiving a NACK on msg3

-
The UE shall re-transmit the msg3 upon the reception of a NACK on msg3 until the maximum number of HARQ retransmission is reached.

Test 5: Correct behaviour when receiving an incorrect message over Temporary C-RNTI
-
The UE shall re-select a preamble and transmit with the calculated PRACH transmission power when the back off time expires. 

-
The power of the first preamble shall be -30 dBm within the accuracy specified in Table 6.3.2.2.1.5-2.

-
The transmit timing of the PRACH transmission shall be within the accuracy specified in Table 6.3.2.2.1.5-4.

Test 6: Correct behaviour when receiving a correct message over Temporary C-RNTI
-
The UE shall send ACK if the contention resolution is successful.

Test 7: Correct behaviour when contention resolution timer expires

-
The UE shall re-select a preamble and transmit with the calculated PRACH transmission power when the back off time expires if the contention resolution timer expires.

-
The power of the first preamble shall be -30 dBm within the accuracy specified in Table 6.3.2.2.1.5-2.

-
The transmit timing of the PRACH transmission shall be within the accuracy specified in Table 6.3.2.2.1.5-4.

Table 6.3.2.2.1.5-2 Absolute power tolerance Test requirements

	Conditions
	Tolerance

	Normal
	± 11.1 dB


Table 6.3.2.2.1.5-3 Relative power tolerance Test requirements
	Power step P (Up or down)

 (dB)
	PRACH (dB)

	2 ≤ ΔP < 3
	± 3.2


Table 6.3.2.2.1.5-4: Te Timing error Test requirements
	Frequency Range
	SCS of SSB signals (kHz)
	SCS of uplink signals s(KHz)
	Te

	1
	15
	15
	880*Tc

	
	30
	30
	624*Tc

	Note 1:
Tc is the basic timing unit defined in TS 38.211 [7]


6.3.2.2.2
Non-Contention based random access test in FR1 for NR standalone
6.3.2.2.2.1
Test purpose

The purpose of this test is 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.

6.3.2.2.2.2
Test applicability

This test applies to all types of NR UE from Release 15 onwards.

6.3.2.2.2.3
Minimum conformance requirement

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] clauses A.6.3.2.2.2.

6.3.2.2.2.4
Test description

6.3.2.2.2.4.1
Initial conditions

This test can be run in the configurations defined in Table 6.3.2.2.2.4.1-1.

Table 6.3.2.2.2.4.1-1: Non-Contention based random access test in FR1 for NR standalone supported test configurations

	Test Case ID
	Test Config Index
	Description

	6.3.2.2.2-1
	1
	NR: 15 kHz SSB SCS, 10MHz bandwidth, FDD

	6.3.2.2.2-2
	2
	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 6.3.2.2.2.4.1-2.

Table 6.3.2.2.2.4.1-2: 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.1-1 and TS 38.508-1 [14] subclause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 6.3.2.2.2.4.1-1.

	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
	


1. Message contents are defined in clause 6.3.2.2.2.4.3.

2. Cell 1 is the NR FR1 serving cell (PCell). The connection setup is done according to the settings in Annex C.1.1 and C.1.2.

6.3.2.2.2.4.2
Test procedure

The test consists of a single cell, configured as PCell in FR1. The System Simulator shall explicitly assign a random access preamble via dedicated signalling in the downlink. There are two subtests, to test both SSB-based non-contention based random access (subtest 1) and CSI-RS-based non-contention based random access (subtest 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.

2.
Set the parameters according to Table 6.3.2.2.2.5-1 Subtest 1. 

3.
The SS shall signal a Random Access Preamble ID via a PDCCH order to the UE and initiate a Non-contention based Random Access procedure.

4.
Test 1: Correct behaviour when transmitting SSB-based 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 has the Preamble Index associated with the SSB with index 0, that it arrives on a PRACH occasion which belongs to the PRACH occasions corresponding to the SSB with index 0, and that the selected PRACH occasion belongs to the PRACH occasions permitted by the restrictions given by the ra-ssb-OccasionMaskIndex.

5.
Test 2: Correct behaviour when transmitting CSI-RS-based Random Access Preamble

5.1. Set the parameters according to Table 6.3.2.2.2.5-1 Subtest 2.

5.2. Repeat steps 1-3

5.3. The UE shall send a preamble to the System Simulator. The System Simulator shall check that the Random Access Preamble has the Preamble Index associated with the CSI-RS configured, that it arrives on a PRACH occasion which belongs to the PRACH occasions corresponding to the CSI-RS configured, and that the selected PRACH occasion belongs to the PRACH occasions permitted by the restrictions given by the ra-OccasionList.

6.
Test 3: Correct behaviour when receiving Random Access Response

6.1. Repeat steps 1-3

6.2. The UE shall send preambles to the System Simulator. In response to the first 4 preambles, the System Simulator shall transmit a Random Access Response containing Random Access Preamble identifiers that do not match the transmitted Random Access Preamble.

6.3. As the received Random Access Responses contain Random Access Preamble identifiers that do not match the transmitted Random Access Preamble, the UE shall perform the Random Access Resource selection procedure specified in clause 5.1.2 in TS 38.321 [12], and transmit with the calculated PRACH transmission power.

6.4. The System Simulator shall transmit a Random Access Response containing a Random Access Preamble identifier matching the transmitted Random Access Preamble after 5 preambles have been received by the System Simulator. 

6.5. As the received Random Access Response contains a Random Access Preamble identifier that matches the transmitted Random Access Preamble, the UE may stop monitoring for Random Access Response(s).

6.6. Measure the power and timing of the first preamble and it shall not exceed the values specified in 6.3.2.2.2.5. Measure the relative power and timing applied to additional preambles (last 4 preambles) and it shall not exceed the values specified in 6.3.2.2.2.5.

7.
Test 4: Correct behaviour when not receiving Random Access Response

7.1. Repeat steps 1-3.

7.2. The UE shall send preambles to the System Simulator. The System Simulator shall not respond to the first 4 preambles.

7.3. As no Random Access Response was received within the RA Response window configured in RACH-ConfigCommon, the UE shall perform the Random Access Resource selection procedure specified in clause 5.1.2 in TS 38.321 [12], and transmit with the calculated PRACH transmission power.

7.4. The System Simulator shall transmit a Random Access Response containing a Random Access Preamble identifier matching the transmitted Random Access Preamble after 5 preambles have been received by the System Simulator.

7.5. As the received Random Access Response contains a Random Access Preamble identifier that matches the transmitted Random Access Preamble, the UE may stop monitoring for Random Access Response(s).

7.6. Measure the power and timing of the first preamble and it shall not exceed the values specified in 6.3.2.2.2.5. Measure the relative power and timing applied to additional preambles (last 4 preambles) and it shall not exceed the values specified in 6.3.2.2.2.5.
6.3.2.2.2.4.3
Message contents

Message contents are according to TS 38.508-1 [14] clause 4.6 with the following exceptions:

Table 6.3.2.2.2.4.3-1: FrequencyInfoUL-SIB for Non-Contention Based Random Access

	Derivation Path: TS 38.508-1 [14], table 4.6.3-62

	Information Element
	Value/remark
	Comment
	Condition

	FrequencyInfoUL-SIB SEQUENCE {
	
	
	

	  p-Max
	23
	23 dBm
	

	}
	
	
	


Table 6.3.2.2.2.4.3-2: RACH-ConfigCommon for Non-Contention Based Random Access 

	Derivation Path: TS 38.508-1 [14], table 4.6.3-128

	Information Element
	Value/remark
	Comment
	Condition

	RACH-ConfigCommon::= SEQUENCE {
	
	
	

	  rach-ConfigGeneric
	RACH-ConfigGeneric
	
	

	  totalNumberOfRA-Preambles
	48
	
	

	  groupBconfigured SEQUENCE {
	
	
	

	    numberOfRA-PreamblesGroupA
	48
	
	

	  }
	
	
	

	  ra-ContentionResolutionTimer
	Not present
	
	

	  rsrp-ThresholdSSB
	RSRP_51
	
	Subtest 1

	  prach-RootSequenceIndex CHOICE {
	
	
	

	    0
	
	
	

	  }
	
	
	

	  msg1-SubcarrierSpacing
	kHz 15
	
	

	
	kHz 30
	
	

	}
	
	
	


Table 6.3.2.2.2.4.3-3: RACH-ConfigDedicated for Non-Contention Based Random Access

	Derivation Path: TS 38.508-1 [14], table 4.6.3-129

	Information Element
	Value/remark
	Comment
	Condition

	RACH-ConfigDedicated::= SEQUENCE {
	
	
	

	  cfra SEQUENCE {
	
	
	

	    occasions SEQUENCE {
	
	
	

	      ssb-perRACH-Occasion
	oneFourth
	
	

	    }
	
	
	

	    resources CHOICE {
	
	
	

	      ssb SEQUENCE {
	
	
	

	        ssb-ResourceList SEQUENCE (SIZE(1..maxRA-SSB-Resources)) OF {
	2 entries
	
	

	          ssb[1]
	0
	
	

	          ssb[2]
	1
	
	

	          ra-PreambleIndex[1]
	50
	
	Subtest 1

	        }
	
	
	

	        ra-ssb-OccasionMaskIndex
	1
	
	Subtest 1

	      }
	
	
	

	      csirs SEQUENCE {
	
	
	

	        csirs-ResourceList SEQUENCE (SIZE(1..maxRA- CSIRS -Resources)) OF {
	
	
	

	          ra-OccasionList
	1
	
	Subtest 2

	          ra-PreambleIndex[1]
	50
	
	Subtest 2

	        }
	
	
	

	      rsrp-ThresholdCSI-RS
	RSRP_51
	
	Subtest 2

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 6.3.2.2.2.4.3-4: RACH-ConfigGeneric for Non-Contention Based Random Access

	Derivation Path: TS 38.508-1 [14], table 4.6.3-130

	Information Element
	Value/remark
	Comment
	Condition

	RACH-ConfigGeneric ::= SEQUENCE {
	
	
	

	  prach-ConfigurationIndex
	87
	
	FR1

	  msg1-FDM
	one
	
	FR1

	  zeroCorrelationZoneConfig
	11
	
	

	  preambleReceivedTargetPower
	-120
	
	

	  preambleTransMax
	n6
	
	

	  powerRampingStep
	dB2
	
	

	  ra-ResponseWindow
	sl10
	
	

	}
	
	
	


Table 6.3.2.2.2.4.3-5: ServingCellConfigCommonSIB for Non-Contention Based Random Access
	Derivation Path: TS 38.508-1 [14], table 4.6.3-169

	Information Element
	Value/remark
	Comment
	Condition

	ServingCellConfigCommonSIB ::= SEQUENCE {
	
	
	

	  ssb-PositionsInBurst SEQUENCE {
	
	
	

	    inOneGroup
	’1100 0000’B
	
	

	  }
	
	
	

	  ss-PBCH-BlockPower
	-5
	
	

	}
	
	
	


 6.3.2.2.2.5
Test requirement

Table 6.3.2.2.2.5-1 defines the primary level settings for non-contention based random access test in FR1 for NR Standalone. Tables 6.3.2.2.2.5-2, 6.3.2.2.2.5-3 and 6.3.2.2.2.5-4 define the Absolute power limits, Relative power limits and uplink timing error limits respectively, and all include test tolerances.

Table 6.3.2.2.2.5-1: General test parameters for non-contention based random access test in FR1 for NR Standalone

	Parameter
	Unit
	Subtest 1
	Subtest 2
	Comments

	SSB Configuration
	Config 1
	
	SSB.1 FR1
	SSB.1 FR1
	As defined in A.3.10, except for number of SSBs per SS-burst and SS/PBCH block index as below

	
	Config 2
	
	SSB.2 FR1
	SSB.2 FR1
	

	Number of SSBs per SS-burst
	
	2
	2
	Different from the definition in A.3.10

	SS/PBCH block index
	
	0,1
	0,1
	Different from the definition in A.3.10

	CSI-RS Configuration
	Config 1
	
	N/A
	CSI-RS.1.1 FDD
	As defined in A.3.1.4

	
	Config 2
	
	
	CSI-RS.2.1 TDD
	

	Duplex Mode for Cell 2
	Config 1
	
	FDD
	FDD
	

	
	Config 2
	
	TDD
	TDD
	

	TDD Configuration
	Config 2
	
	TDDConf.1.2
	TDDConf.1.2
	

	OCNG Pattern Note 1 
	
	OCNG pattern 1
	OCNG pattern 1
	As defined in A.3.2.1.

	PDSCH parameters Note 4
	Config 1
	
	SR.1.1 FDD
	SR.1.1 FDD
	As defined in A.3.1.1.

	
	Config 2
	
	SR.2.1 TDD
	SR.2.1 TDD
	

	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
	
	
	

	SSB with index 0
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	dB
	3
	3
	Power of SSB with index 0 is set to be above configured rsrp-ThresholdSSB
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	Config 1
	dBm/15kHz
	-98
	-98
	

	
	
	Config 2
	
	-101
	-101
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	dB
	3
	3
	

	
	SS-RSRP Note 3
	dBm/ SCS
	-95
	-95
	

	SSB with index 1
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	dB
	-17
	-17
	Power of SSB with index 1 is set to be below configured rsrp-ThresholdSSB
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	Config 1
	dBm/15kHz
	-98 
	-98 
	

	
	
	Config 2
	
	-101
	-101
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	dB
	-17
	-17
	

	
	SS-RSRP Note 3
	dBm/ SCS
	-115
	-115
	

	Io Note 2
	Config 1
	dBm
	-65.3/9.36MHz
	-65.3/9.36MHz
	For symbols without SSB index 1

	
	Config 2
	
	-62.2/38.16MHz
	-62.2/38.16MHz
	

	ss-PBCH-BlockPower
	dBm/ SCS
	-5
	-5
	As defined in clause 6.3.2 in TS 38.331 [13].

	Configured UE transmitted power ([image: image52.wmf]c
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CMAX,

P

)
	dBm
	23
	23
	As defined in clause 6.2.4 in TS 38.101-1 [2].

	PRACH Configuration
	
	FR1 PRACH configuration 2
	FR1 PRACH configuration 3
	As defined in A.3.8.

	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:
Es/Iot, SS-RSRP and Io level have been derived from other parameters for information purpose. They are not settable parameters.

Note 3:
Void.

Note 4:
The DL PDSCH reference measurement channel is used in the test only when a downlink transmission dedicated to the UE under test is required.


Test 1: Correct behaviour when transmitting SSB-based Random Access Preamble
-
The Random Access Preamble shall be one of the Random Access Preambles associated with SSB index 0.

-
The Random Access Preamble shall arrive on a PRACH occasion which belongs to the PRACH occasions corresponding to the SSB with index 0.

-
The selected PRACH occasion shall belong to the PRACH occasions permitted by the restrictions given by the ra-ssb-OccasionMaskIndex.

Test 2: Correct behaviour when transmitting CSI-RS-based Random Access Preamble
-
The Random Access Preamble shall have the Preamble Index associated with the CSI-RS configured.

-
The Random Access Preamble shall arrive on a PRACH occasion which belongs to the PRACH occasions corresponding to the CSI-RS configured.

-
The selected PRACH occasion belongs to the PRACH occasions permitted by the restrictions given by the ra-OccasionList.

Test 3: Correct behaviour when receiving Random Access Response
-
The power of the first preamble shall be -30 dBm within the accuracy specified in Table 6.3.2.2.2.5-2.

-
The relative power for preamble ramping step shall be 2 dB within the accuracy specified in Table 6.3.2.2.2.5-3.

-
The transmit timing of all PRACH transmissions shall be within the accuracy specified in Table 6.3.2.2.2.5-4.

Test 4: Correct behaviour when not receiving Random Access Response
-
The power of the first preamble shall be -30 dBm within the accuracy specified in Table 6.3.2.2.2.5-2. 

-
The relative power for preamble ramping step shall be 2 dB within the accuracy specified in Table 6.3.2.2.2.5-3.

-
The transmit timing of all PRACH transmissions shall be within the accuracy specified in Table 6.3.2.2.2.5-4.

Table 6.3.2.2.2.5-2 Absolute power tolerance Test requirements

	Conditions
	Tolerance

	Normal
	± 11.1 dB


Table 6.3.2.2.2.5-3 Relative power tolerance Test requirements
	Power step P (Up or down)

 (dB)
	PRACH (dB)

	2 ≤ ΔP < 3
	± 3.2


Table 6.3.2.2.2.5-4: Te Timing error Test requirements
	Frequency Range
	SCS of SSB signals (kHz)
	SCS of uplink signals s(KHz)
	Te

	1
	15
	15
	880*Tc

	
	30
	30
	624*Tc

	Note 1:
Tc is the basic timing unit defined in TS 38.211 [7]


6.3.2.3
RRC connection release with redirection

6.3.2.3.0
Minimum conformance requirements
6.3.2.3.0.1
Minimum conformance requirements for FR1 RRC connection release with redirection

The UE shall be capable of performing the RRC connection release with redirection to the target NR cell within Tconnection_release_redirect_NR.

The time delay (Tconnection_release_redirect_NR) is the time between the end of the last slot containing the RRC command, “RRCRelease” (TS 38.331 [2]) on the NR PDSCH and the time the UE starts to send random access to the target NR cell. The time delay (Tconnection_release_redirect_NR) shall be less than:

Tconnection_release_redirect_NR = TRRC_procedure_delay + Tidentify-NR + TSI-NR + TRACH

The target NR cell shall be considered detetable when for each relevant SSB, the side conditions should be met that,

· SSB_RP and SSB Ês/Iot according to Annex B.2.5 for a corresponding NR Band. 
TRRC_procedure_delay: It is the RRC procedure delay for processing the received message “RRCRelease” as defined in clause 6.2.2 of TS 38.331 [2].

Tidentify-NR: It is the time to identify the target NR cell and depend on the frequency range (FR) of the target NR cell. It is defined in table 6.3.2.3.0.1-1. Note that Tidentify-NR = TPSS/SSS-sync + Tmeas, in which TPSS/SSS-sync is the cell search time and Tmeas is the measurement time due to cell selection criteria evaluation.

TSI-NR: 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. TSI-NR = 0 provided the UE is provided with the SI (including MIB and all relevant SIBs) of the target NR cell before the RRC connection is released by the old NR cell.

TRACH: It is the delay caused due to the random access procedure when sending random access to the target NR cell. This delay depends on the PRACH configuration defined in Table 6.3.3.2-2 [6] or Table 6.3.3.2-3 [6] for FR1 and in Table 6.3.3.2-4 [6] for FR2.

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 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 20ms.
Table 6.3.2.3.0.1-1: Time to identify target NR cell for RRC connection release with redirection to NR

	Frequency range (FR) of target NR cell
	Tidentify-NR

	FR1
	MAX (680 ms, [11] x Trs)

	FR2
	MAX (880 ms, 8x[11] x Trs)

	Note :
If the UE has been provided with higher layer in TS 38.331 [2] signaling of smtc2 prior to the redirection command, SMTC follows smtc1 or smtc2 according to the physical cell ID of the target cell.


The normative reference for this requirement is TS 38.133 [6] clauses 6.2.3.2.1.

6.3.2.3.0.2
Minimum conformance requirements for FR1 – E-UTRAN RRC connection release with redirection

The UE shall be capable of performing the RRC connection release with redirection to the target E-UTRAN cell within Tconnection_release_redirect_E-UTRA.

The time delay (Tconnection_release_redirect_E-UTRA) is the time between the end of the last slot containing the RRC command, “RRCRelease” (TS 38.331 [2]) on the PDSCH and the time the UE starts to send random access to the target E-UTRA cell. The time delay (Tconnection_release_redirect_E-UTRA) shall be less than:

Tconnection_release_redirect_E-UTRA = TRRC_procedure_delay + Tidentify-E-UTRA + TSI-E-UTRA + TRACH

The target E-UTRA FDD or TDD cell shall be considered detectable when for each relevant SSB:

-
RSRP related conditions in the accuracy requirements in Section 10.2.2 are fulfilled for a corresponding Band, together with the corresponding side conditions in Annex B.2 and Annex B.3 of TS 36.133 [15],

-
RSRQ related conditions in the accuracy requirements in Section 10.2.3 are fulfilled for a corresponding Band, together with the corresponding side conditions in Annex B.2 and Annex B.3 of TS 36.133 [15],

-
RS-SINR related conditions in the accuracy requirements in Section 10.2.5 are fulfilled for a corresponding Band, together with the corresponding side conditions in Annex B.2 and Annex B.3 of TS 36.133 [15].

TRRC_procedure_delay: It is the RRC procedure delay for processing the received message “RRCRelease” as defined in clause 6.2.2 of TS 38.331 [2].

Tidentify-E-UTRA: It is the time to identify the target E-UTRA cell. It shall be less than 320 ms.

TSI-E-UTRA: It is the time required for acquiring all the relevant system information of the target E-UTRA cell. This time depends upon whether the UE is provided with the relevant system information (SI) of the target E-UTRA cell or not by the old NR cell before the RRC connection is released. TSI-E-UTRA = 0 provided the UE is provided with the SI (including MIB and all relevant SIBs) of the target E-UTRA cell before the RRC connection is released by the old NR cell.

TRACH: It is the delay caused due to the random access procedure when sending random access to the target E-UTRA cell.
The normative reference for this requirement is TS 38.133 [6] clauses 6.2.3.2.2.

6.3.2.3.1
NR SA FR1 RRC connection release with redirection
Editor’s note: This test case is incomplete. The following aspects are either missing or TBD

- Message contents are not complete.

- Connection diagram is TBD.

- Test tolerance analysis is missing.

- The core requirements in TS 38.133 are between [.] or TBD.

6.3.2.3.1.1
Test purpose

This test is to verify RRC connection release with redirection from NR to NR.

6.3.2.3.1.2
Test applicability

This test applies to all types of NR UE from Release 15 onwards.

6.3.2.3.1.3
Minimum conformance requirement

The minimum conformance requirements are specified in clause 6.3.2.3.0.1.

The normative reference for this requirement is TS 38.133 [6] A.6.3.2.3.1.

6.3.2.3.1.4
Test description

6.3.2.3.1.4.1
Initial conditions

This test can be run in the configurations defined in Table 6.3.2.3.1.4.1-1.

Table 6.3.2.3.1.4.1-1: Redirection from NR to NR test configurations
	Configuration
	Description of serving cell
	Description of target cell

	6.3.2.3.1-1
	15 kHz SSB SCS, 10MHz bandwidth, FDD duplex mode
	15 kHz SSB SCS, 10MHz bandwidth, FDD duplex mode

	6.3.2.3.1-2
	15 kHz SSB SCS, 10MHz bandwidth, TDD duplex mode
	15 kHz SSB SCS, 10MHz bandwidth, TDD duplex mode

	6.3.2.3.1-3
	30 kHz SSB SCS, 40MHz bandwidth, TDD duplex mode
	30 kHz SSB SCS, 40MHz 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 6.3.2.3.1.4.1-2.

Table 6.3.2.3.1.4.1-2: Initial conditions for Redirection from NR to NR test case
	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 6.3.2.3.1.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.TBD
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.TBD
	

	Exceptions to connection diagram
	N/A
	


1. The general test parameters for PCell and neighbour cell are given in Table 6.3.2.3.1.4.1-3 below.
2. Message contents are defined in clause 6.3.2.3.1.4.3.

3. There are two carriers and two NR cells specified in the test. Cell 1 and Cell 2 are configured according to Annex C.1.1 and C.1.2.

Table 6.3.2.3.1.4.1-3: General test parameters for Redirection from NR to NR test case
	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
	1
	


6.3.2.3.1.4.2
Test procedure

The test consists of two successive time periods, with time duration of T1, and T2 respectively. The “RRCRelease” message containing the relevant system information of Cell 2 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 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. Cell 1 is the active cell.
2.
Set the parameters according to T1 in Table 6.3.2.3.1.5-1. T1 starts.
3.
SS shall transmit an RRCRelease containing the relevant system information of Cell 2 during period T1.

4.
The SS shall start T2 timer when the last TTI containing the RRCRelease message is sent to UE.

5.
When T2 starts, the SS shall switch the power setting from T1 to T2 as specified in Table 6.3.2.3.1.5-1.

6.
If the UE transmits the PRACH to Cell 2 less than [960] 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, the UE shall be switched off. 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.
The SS shall set Cell 2 primary scrambling code = ((current cell 2 primary scrambling code - 50) mod 200 + 100) for next iteration of the test procedure loop.
9.
Repeat step 2-8 until the confidence level according to Table G.2.3-1 in Annex G clause G.2 is achieved.
6.3.2.3.1.4.3
Message contents

FFS

6.3.2.3.1.5
Test requirement

Table 6.3.2.3.1.5-1 defines the primary level settings for Redirection from NR to NR test case.

Table 6.3.2.3.1.5-1: Cell specific test parameters for Redirection from NR to NR test case
	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

	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

	OCNG Patterns
	
	OCNG pattern 1

	SMTC configuration
	Config 1,2
	
	SMTC.1 FR1

	
	Config 3
	
	SMTC.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 
	
	FR1 PRACH configuration 1

	BWP configuraiton
	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)
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Note2
	dBm/15kHz
	-98
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Note2
	Config 1,2
	dBm/SCS
	-98

	
	Config 3
	
	-95
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	dB
	4
	4
	-infinity
	4
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	dB
	4
	4
	-infinity
	4

	IoNote3
	Config 1,2
	dBm/

9.36MHz
	-67.11
	-67.11
	-70.05
	-67.11

	
	Config 3
	dBm/

38.16MHz
	-62.27
	-62.27
	-63.96
	-62.27

	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 
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 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 [960] 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 = TRRC_procedure_delay + Tidentify-NR + TSI-NR + TRACH,

where:
TRRC_procedure_delay = [110] ms and is specified in clause 12 in TS 38.331 [2].
Tidentify-NR = [680] ms in the test.

TSI-NR = 0 ms is assumed, since the UE is provided with the SI (including MIB and all relevant SIBs) of the target NR cell before the RRC connection is released by the old NR cell.

TRACH = [170] ms in the test.

This gives a total of [960] ms.

6.3.2.3.2
NR SA FR1 – E-UTRA RRC connection release with redirection
Editor’s note: This test case is incomplete. The following aspects are either missing or TBD

- Message contents are not complete.

- Connection diagram is TBD.

- Test tolerance analysis is missing.

- The core requirements in TS 38.133 are between [.] or TBD.

6.3.2.3.2.1
Test purpose

This test is to verify RRC connection release with redirection from NR to E-UTRAN.

6.3.2.3.2.2
Test applicability

This test applies to all types of NR UE from Release 15 onwards.

6.3.2.3.2.3
Minimum conformance requirement

The minimum conformance requirements are specified in clause 6.3.2.3.0.2.

The normative reference for this requirement is TS 38.133 [6] A.6.3.2.3.2.

6.3.2.3.2.4
Test description

6.3.2.3.2.4.1
Initial conditions

This test can be run in the configurations defined in Table 6.3.2.3.2.4.1-1.

Table 6.3.2.3.2.4.1-1: Redirection from NR to E-UTRAN test configurations
	Configuration
	Description

	6.3.2.3.2-1
	NR 15 kHz SSB SCS, 10MHz bandwidth, FDD duplex mode, LTE FDD

	6.3.2.3.2-2
	NR 15 kHz SSB SCS, 10MHz bandwidth, TDD duplex mode, LTE FDD

	6.3.2.3.2-3
	NR 30 kHz SSB SCS, 40MHz bandwidth, TDD duplex mode, LTE FDD

	6.3.2.3.2-4
	NR 15 kHz SSB SCS, 10MHz bandwidth, FDD duplex mode, LTE TDD

	6.3.2.3.2-5
	NR 15 kHz SSB SCS, 10MHz bandwidth, TDD duplex mode, LTE TDD

	6.3.2.3.2-6
	NR 30kHz SSB SCS, 40MHz 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 equipment and the DUT according to the parameters in Table 6.3.2.3.2.4.1-2.

Table 6.3.2.3.2.4.1-2: Initial conditions for Redirection from NR to E-UTRAN test case
	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.TBD
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.TBD
	

	Exceptions to connection diagram
	N/A
	


1. The general test parameters settings are given in Table 6.3.2.3.2.4.1-3 below.
2. Message contents are defined in clause 6.3.2.3.2.4.3.

3. There are two cells specified in the test. Cell 1 is the NR PCell and Cell 2 is the E-UTRAN 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 6.3.2.3.2.4.1-3: General test parameters for Redirection from NR to E-UTRAN test case
	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
	1
	


6.3.2.3.2.4.2
Test procedure

The test consists of two successive time periods, with time duration of T1, and T2 respectively. The “RRCRelease” message containing the relevant system information of Cell 2 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 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. Cell 1 is the active cell.
2.
Set the parameters according to T1 in Table 6.3.2.3.2.5-1 and 6.3.2.3.2.5-2. T1 starts.
3.
SS shall transmit an RRCRelease containing the relevant system information of Cell 2 during period T1.

4.
The SS shall start T2 timer when the last TTI containing the RRCRelease message is sent to UE.

5.
When T2 starts, the SS shall switch the power setting from T1 to T2 as specified in Table 6.3.2.3.2.5-1 for Cell 1 and Table 6.3.2.3.2.5-2 for Cell 2.

6.
If the UE transmits the PRACH to Cell 2 less than [925] 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, the UE shall be switched off. 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.
The SS shall set Cell 2 primary scrambling code = ((current cell 2 primary scrambling code - 50) mod 200 + 100) for next iteration of the test procedure loop.
9.
Repeat step 2-8 until the confidence level according to Table G.2.3-1 in Annex G clause G.2 is achieved.
6.3.2.3.2.4.3
Message contents

FFS

6.3.2.3.2.5
Test requirement

Table 6.3.2.3.2.5-1 and 6.3.2.3.2.5-2 define the primary level settings for Redirection from NR to E-UTRAN test case.

Table 6.3.2.3.2.5-1: Cell specific test parameters for Redirection from NR to E-UTRAN test case(Cell 1)
	Parameter
	Unit
	Cell 1

	
	
	T1
	T2

	RF Channel Number
	
	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

	OCNG Patterns
	
	OCNG pattern 1

	SMTC configuration
	Config 1,2
	
	SMTC.1 FR1

	
	Config 3
	
	SMTC.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 
	
	FR1 PRACH configuration 1

	BWP configuraiton
	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)
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	IoNote3
	Config 1,2
	dBm/

9.36MHz
	-67.11
	-67.11

	
	Config 3
	dBm/

38.16MHz
	-62.27
	-62.27

	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 
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 to be fulfilled.

Note 3:
Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.


Table 6.3.2.3.2.5-1: Cell specific test parameters for Redirection from NR to E-UTRAN test case(Cell 2)
	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
	5MHz: NRB,c = 25

10MHz: NRB,c = 50

20MHz: NRB,c = 100

	PRACH ConfigurationNote2
	
	1, 2, 3
	4

	
	
	4, 5, 6
	53

	PDSCH parameters:

DL Reference Measurement ChannelNote3
	
	1, 2, 3
	5MHz: R.7 FDD

10MHz: R.3 FDD

20MHz: R.6 FDD

	
	
	4, 5, 6
	5MHz: R.4 TDD

10MHz: R.0 TDD

20MHz: R.3 TDD

	PCFICH/PDCCH/PHICH parameters:

DL Reference Measurement ChannelNote3
	
	1, 2, 3
	5MHz: R.11 FDD

10MHz: R.6 FDD

20MHz: R.10 FDD

	
	
	4, 5, 6
	5MHz: R.11 TDD

10MHz: R.6 TDD

20MHz: R.10 TDD

	OCNG PatternsNote3
	
	1, 2, 3
	5MHz: OP.20 FDD

10MHz: OP.10 FDD

20MHz: OP.17 FDD

	
	
	4, 5, 6
	5MHz: OP.9 TDD

10MHz: OP.1 TDD

20MHz: 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_RANote4
	
	
	

	OCNG_RBNote4
	
	
	

	NocNote5
	dBm/15kHz
	1, 2, 3, 4, 5, 6
	-98

	Ês/Noc
	dB
	1, 2, 3, 4, 5, 6
	-Infinity
	4

	Ês/IotNote6
	dB
	1, 2, 3, 4, 5, 6
	-Infinity
	4

	RSRPNote6
	dBm/15kHz
	1, 2, 3, 4, 5, 6
	-Infinity
	-94

	SCH_RPNote6
	dBm/15kHz
	1, 2, 3, 4, 5, 6
	-Infinity
	-94

	IoNote6
	dBm/9MHz
	1, 2, 3, 4, 5, 6
	-70.22
	-64.76

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

	Note 1:
Special subframe and uplink-downlink configurations are specified in table 4.2-1 in TS 36.211.

Note 2:
PRACH configurations are specified in table 5.7.1-2 and table 5.7.1-3 in TS 36.211.

Note 3:
DL RMCs and OCNG patterns are specified in sections A 3.1 and A 3.2 of TS 36.133 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 section B.2 in TS 36.101 [25].


The UE shall start to transmit the PRACH to Cell 2 less than [925] ms from the beginning of time period T2.

The rate of correct RRC connection release redirection to E-UTRAN observed during repeated tests shall be at least 90%.

NOTE:
The redirection delay can be expressed as:

Tconnection_release_redirect_E-UTRA = TRRC_procedure_delay + Tidentify-E-UTRA + TSI-E-UTRA + TRACH,
where:
TRRC_procedure_delay = [110] ms and is specified in clause 12 in TS 38.331 [2].
Tidentify-NR = [800] ms in the test.

TSI-NR = 0 ms is assumed, since the UE is provided with the SI (including MIB and all relevant SIBs) of the target E-UTRAN cell before the RRC connection is released by the old NR cell.

TRACH = [15] ms in the test.

This gives a total of [925] ms.

6.4
Timing

6.4.1
UE transmit timing

6.4.2
UE timer accuracy

6.4.3
Timing advance

6.4.3.0
Minimum conformance requirement

6.4.3.0.1
Minimum conformance requirement for timing advance adjustment

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 6.4.3.1.3-1, to the signalled timing advance value compared to the timing of preceding uplink transmission. The timing advance command step is defined in TS38.213 [8].
Table 6.4.3.1.3-1: UE Timing Advance adjustment accuracy
	Sub Carrier Spacing, SCS kHz
	15
	30
	60
	120

	UE Timing Advance adjustment accuracy
	±256 Tc
	±256 Tc
	±128 Tc
	±32 Tc


6.4.3.1
NR SA FR1 timing advance adjustment accuracy
Editor’s note: This test case is incomplete. The following aspects are either missing or TBD

- Test tolerance analysis is missing

6.4.3.1.1
Test purpose
The purpose of the test is to verify UE timing advance adjustment delay and accuracy requirement defined in clause 7.3 of TS 38.133 [6].

6.4.3.1.2
Test applicability

This test applies to all types of NR UE from Release 15 onwards. 

6.4.3.1.3
Minimum conformance requirement

The minimum conformance requirements are specified in clause 6.4.3.0.1.

The normative reference for this requirement is TS 38.133 [6] clause A.6.4.3.1.

6.4.3.1.4
Test description

6.4.3.1.4.1
Initial conditions



This test shall be tested using any of the test configurations in Table 6.4.3.1.4.1-1.

Table 6.4.3.1.4.1-1: NA SA FR1 timing advance adjustment accuracy supported test configurations

	Config
	Description

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

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

	3
	NR 30 kHz SSB SCS, 40MHz 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 6.4.3.1.4.1-2

Table 6.4.3.1.4.1-2: Initial conditions for EN-DC FR1 timing advance adjustment 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.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 6.4.3.1.4.1-1

	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
	N/A
	


Table 6.4.3.1.4.1-3: General test parameters for timing advance
	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
	NTA_new = NTA_old  + 8192*Tc (based on equation in TS38.213 section 4.2)

	T1
	s
	5
	

	T2
	s
	5
	


1. Message contents are defined in clause 6.4.3.1.4.3.

2. Single Cell is used, which is NR FR1 PCell. The connection setup is done according to the settings in Annex C.1.2 and C.1.3.

3. The test parameters are given in Table 6.4.3.1.4.1-3 above. 

4. Downlink signals for NR cell are initially set up according to Annex C.1.2 and C.1.3.

5. 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 [10] clause 4.5.

6.4.3.1.4.2
Test Procedure

The test consists of single cell. The test consists of two successive time periods, with time durations of T1 and T2 respectively. In each time period, timing advance commands are sent to the UE and Sounding Reference Signals (SRS), as specified in table 6.4.3.1.5-1, are sent from the UE and received by the test equipment. By measuring the reception of the SRS, the transmit timing, and hence the timing advance adjustment accuracy, can be measured. The UE Time Alignment Timer, described in Clause 5.2 in TS 38.321, shall be configured so that it does not expire in the duration of the test.

1. Set the parameters according to values in Tables 6.4.3.1.4.1-3.

2. SS shall transmit an RRCReconfiguration message.

3. The UE shall transmit RRCReconfigurationComplete message.

4. During time period T1, the test equipment shall send one message with a Timing Advance Command MAC Control Element, as specified in Clause 6.1.3.4 in TS 38.321. The Timing Advance Command value shall be set to 31, which according to Clause 4.2 in TS 38.213 results in zero adjustment of the Timing Advance. In this way, a reference value for the timing advance used by the UE is established.
5. During time period T2, the test equipment shall send a sequence of messages with Timing Advance Command MAC Control Elements, with Timing Advance Command value 39 as specified in table 6.4.3.1.4.1-3. This value shall result in changes of the timing advance used by the UE, and the accuracy of the change shall then be measured, using the SRS sent from the UE.

6. As specified in Clause 7.3.2.1 of TS 38.133 [6], the UE adjusts its uplink timing at slot n+k for a timing advance command received in slot n. This delay must be taken into account when measuring the timing advance adjustment accuracy, via the SRS sent from the UE.

7. The UE Time Alignment Timer, described in Clause 5.2 in TS 38.321, shall be configured so that it does not expire in the duration of the test.

8. The result from the SRS and adjustment of the timing advance in step 7) is used to measure that the UE adjusts the timing of its transmission with a relative accuracy better than or equal to value specified in Table 6.4.3.1.3-1 to the signalled timing advance value compared to the timing of preceding uplink transmission.
9. If the UE adjust the timing of its transmission within a relative accuracy greater than or equal to value specified in Table 6.4.3.1.3-1 to the signalled timing advance value compared to the timing of preceding uplink transmission then the number of successful tests is increased by one. Otherwise, the number of failure tests is increased by one.

10. The SS shall transmit RRCConnectionRelease message to release the RRC connection which includes the release of the established radio bearers as well as all radio resources.

11. After the RRC connection release, the SS:

[transmits in Cell a Paging message (including PagingRecord with ue-Identity) for the UE and ensures the UE is in State RRC_CONNECTED according to [TS 38.508-1] [14] clause 4.5.4 (if the paging fails, switch off and on the UE and ensure the UE is in RRC_CONNECTED according to [TS 38.508-1] [14] clause 4.5.4)],

or

[if the paging fails, switch off and on the UE and ensure the UE in RRC_CONNECTED according to [TS 38.508-1] [14] clause 4.5.4)].

12. Repeat step 2-11 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
6.4.3.1.4.3
Message Contents

Message contents are according to TS 38.508-1 [14] clause 4.6.1. , with exceptions listed below in the Table 4.4.3.1.4.3-1

Table 6.4.3.1.4.3-1: srs-Config setup
	Derivation Path: TS 38.508-1, Table 4.6.3-182

	Information Element
	Value/remark
	Comment
	Condition

	SRS-Config ::= SEQUENCE {
	
	
	

	  srs-ResourceSetToAddModList SEQUENCE (SIZE(0..maxNrofSRS-ResourceSets)) OF SEQUENCE {
	[1 entry]
	
	

	    srs-ResourceSetId
	0
	
	

	    srs-ResourceIdList SEQUENCE (SIZE(1..maxNrofSRS-ResourcesPerSet)) OF {
	1 entry
	
	

	      SRS-ResourceId[1]
	0
	
	

	    }
	
	
	

	    resourceType CHOICE {
	
	
	

	      periodic SEQUENCE {
	
	
	

	      }
	
	
	

	    }
	
	
	

	    Usage
	nonCodebook
	
	

	    pathlossReferenceRS CHOICE {
	
	
	

	      ssb-Index
	SSB-Index
	
	

	    }
	
	
	

	  srs-ResourceToAddModList SEQUENCE (SIZE(1..maxNrofSRS-Resources)) OF SEQUENCE {
	1 entry
	
	

	    srs-ResourceId
	0
	
	

	    nrofSRS-Ports
	port1
	
	

	    transmissionComb CHOICE {
	
	
	

	      n2 SEQUENCE {
	
	
	

	        combOffset-n2
	0
	
	

	        cyclicShift-n2
	0
	
	

	      }
	
	
	

	    }
	
	
	

	    resourceMapping SEQUENCE {
	
	
	

	      startPosition
	0
	
	

	      nrofSymbols
	n1
	
	

	      repetitionFactor
	n1
	
	

	    }
	
	
	

	    freqDomainPosition
	0
	
	

	    freqDomainShift
	0
	
	

	    freqHopping SEQUENCE {
	
	
	

	      c-SRS
	12
	Config 1,2
	

	
	24
	Config 3
	

	      b-SRS
	0
	
	

	      b-hop
	0
	
	

	    }
	
	
	

	    groupOrSequenceHopping 
	neither
	
	

	    resourceType CHOICE {
	
	
	

	      periodic SEQUENCE {
	periodic
	
	

	      }
	
	
	

	               periodicityAndOffset-p
	sl5 : 0
	Once every 5 Slots
	

	    }
	    
	
	

	  }
	
	
	

	}
	
	
	


6.4.3.1.5
Test Requirement

The UE shall apply the signalled Timing Advance value to the transmission timing at the designated activation time i.e. k slots after the reception of the timing advance command, where:

k = 4 for Config 1, 2, and

k = 7 for Config 3

The Timing Advance adjustment accuracy shall be within the limits specified in Table 6.4.3.1.3-1.

The rate of correct Timing Advance adjustments observed during repeated tests shall be at least 90%.

Table 6.4.3.1.5-1 and Table 6.4.3.1.5-2 define the primary level settings.

Table 6.4.3.1.5-1: Cell specific test parameters for timing advance
	Parameter
	Unit
	Test1

	
	
	T1
	T2

	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

	OCNG Patterns
	
	OCNG pattern 1

	SMTC configuration
	Config 1,2
	
	SMTC.1 FR1

	
	Config 3
	
	SMTC.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

	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)
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	IoNote3
	Config 1,2
	dBm/

9.36MHz
	-67.57

	
	Config 3
	dBm/

38.16MHz
	-62.58

	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 
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 to be fulfilled.

Note 3:
Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.


Table 6.4.3.1.5-2: Sounding Reference Symbol Configuration for timing advance
	Field
	Value
	Comment

	c-SRS
	Config 1,2
	12
	Frequency hopping is disabled

	
	Config 3
	24
	

	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=0
	Once every 5 slots

	pathlossReferenceRS
	ssb-Index=0
	SSB #0 is used for SRS path loss estimation

	usage
	nonCodebook
	Non-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.


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%.

6.5
Signaling characteristics

6.5.1
Radio link monitoring

The UE shall monitor the downlink link quality based on the reference signal in the configured RLM-RS resource(s) in order to detect the downlink radio link quality of the PCell and PCell as specified in [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.

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 6.5.1-1. For SSB based radio link monitoring, Qout_SSB is derived based on the hypothetical PDCCH transmission parameters listed in Table 6.5.1.1.4.1-3. For CSI-RS based radio link monitoring, Qout_CSI-RS is derived based on the hypothetical PDCCH transmission parameters listed in Table [4.x.x.x-x].

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 6.5.1-1. For SSB based radio link monitoring, Qin_SSB is derived based on the hypothetical PDCCH transmission parameters listed in Table 6.5.1.1.4.1-3. For CSI-RS based radio link monitoring, Qin_CSI-RS is derived based on the hypothetical PDCCH transmission parameters listed in Table [4.x.x.x-x]

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 6.5.1-1 as default. All requirements here are applicable for BLER Configuration #0 in Table 6.5.1-1.
Table 6.5.1-1: Out-of-sync and in-sync block error rates

	Configuration
	BLERout
	BLERin

	0
	10%
	2%


UE shall be able to monitor up to XRLM-RS RLM-RS resources of the same or different types in each corresponding carrier frequency range, where XRLM-RS is specified in Table 6.5.1-2, and meet the requirements as specified in this section.

Table 6.5.1-2: Maximum number of RLM-RS resources XRLM-RS
	Maximum number of RLM-RS resources, XRLM-RS
	Carrier frequency range of PCell/Pcell

	2
	FR1, ≤ 3 GHz

	4
	FR1, > 3 GHz

	8
	FR2


If different SCS is used for CSI-RS based RLM-RS and SSB, then CSI-RS based RLM-RS and SSB shall be TDMed. If same SCS is used for CSI-RS based RLM-RS and SSB, then CSI-RS based RLM-RS and SSB can be FDMed or TDMed.

Any uplink signal transmitted by the UE is used for detecting the In-/Out-of-Sync state of the UE. In terms of measurement, the uplink signal is verified on the basis of the UE output power:

For intra-band contiguous carrier aggregation, transmit OFF power is measured as the mean power per component carrier.

For UE with multiple transmit antennas, transmit OFF power is measured as the mean power at each transmit connector.

-
UE output power higher than Transmit OFF power [-50] dBm (as defined in TS 38.101-3 [4]) means uplink signal

-
UE output power equal to or less than Transmit OFF power [-50] dBm (as defined in TS 38.101-3 [4]) means no uplink signal.

6.5.1.0
Minimum conformance requirements

6.5.1.0.1
Minimum conformance requirements for out-of-sync SSB-based RLM

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 [ms] period becomes worse than the threshold Qout_SSB within TEvaluate_out_SSB [ms] evaluation period. The requirements in this section apply for each SSB based RLM-RS resource configured for PSCell, provided that the SSB configured for RLM is transmitted within UE active DL BWP during the entire evaluation period defined in Table 6.5.1.0.1-1.

TEvaluate_out_SSB is defined in Table 6.5.1.0.1-1 for FR1.

Table 6.5.1.0.1-1: Evaluation period TEvaluate_out for FR1

	Configuration
	TEvaluate_out_SSB (ms) 

	no DRX
	max(200,ceil(10*P)*TSSB)

	DRX cycle≤320
	max(200,ceil(15*P)*max(TDRX,TSSB))

	DRX cycle>320
	ceil(10*P)*TDRX

	NOTE:
TSSB is the periodicity of SSB configured for RLM. 


For FR1,

-
P=1/(1 – TSSB/MGRP), 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.

If the high layer in TS 38.331 [13] signaling of smtc2 is present, TSMTCperiod follows smtc2; otherwise TSMTCperiod follows smtc1.
Longer evaluation period would be expected if the combination of RLM-RS, SMTC occasion and measurement gap configurations does not meet pervious conditions.

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].

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.

If DRX is used, when the UE transitions between DRX and no DRX or when DRX cycle periodicity changes, for each RLM-RS resource, for a duration of time equal to the evaluation period corresponding to the second mode after the transition occurs, the UE shall use an evaluation period that is no less than the minimum of evaluation period corresponding to the first mode and the second mode. Subsequent to this duration, the UE shall use an evaluation period corresponding to the second mode for each RLM-RS resource. This requirement shall be applied to both out-of-sync evaluation and in-sync evaluation of the monitored cell.

When 

 - the UE transitions from a first configuration of RLM-RS resources to a second configuration of RLM-RS resources that is different from the first configuration, 

or

- the UE transitions between DRX and no DRX or DRX cycle periodicity changes,

for each RLM-RS resource, for a duration of time equal to the evaluation period corresponding to the second configuration after the transition occurs, the UE shall use an evaluation period that is no less than the minimum of evaluation periods corresponding to the first configuration and the second configuration. Subsequent to this duration, the UE shall use an evaluation period corresponding to the second configuration for each RLM-RS resource present in the second configuration. This requirement shall be applied to both out-of-sync evaluation and in-sync evaluation of the monitored cell.
When DRX is not used TIndication_interval 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 section 8.1.2 if the RLM-RS resource is SSB.

When DRX is used, TIndication_interval 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 [13], 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 transmitter power of the UE in the monitored cell shall be turned off within 40ms after expiry of T310 timer as specified in TS 38.331 [13].

There are no scheduling restrictions due to radio link monitoring performed with a same subcarrier spacing as PDSCH/PDCCH on FR1.

For UE which support simultaneousRxDataSSB-DiffNumerology [14] there are no restrictions on scheduling availability due to radio link monitoring based on SSB as RLM-RS. For UE which do not support simultaneousRxDataSSB-DiffNumerology [11] the following restrictions apply due to radio link monitoring based on SSB as RLM-RS.

-
The UE is not expected to transmit PUCCH/PUSCH or receive PDCCH/PDSCH on SSB symbols to be measured for radio link monitoring.
The normative reference for this requirement is TS 38.133 [6] clauses 8.1.2, 8.1.4, 8.1.5, 8.1.6 and 8.1.7.

6.5.1.0.2
Minimum conformance requirements for in-sync SSB-based RLM

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 [ms] period becomes better than the threshold Qin_SSB within TEvaluate_in_SSB [ms] evaluation period.

TEvaluate_out_SSB and TEvaluate_in_SSB are defined in Table 6.5.1.0.2-1 for FR1.

For FR1,

-
P=1/(1 – TSSB/MGRP), 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.

If the high layer in TS 38.331 [2] signaling of smtc2 is present, TSMTCperiod follows smtc2; Otherwise TSMTCperiod follows smtc1.

Note: The overlap between CSI-RS RLM and SMTC means that CSI-RS based RLM is within the SMTC window duration.Longer evaluation period would be expected if the combination of RLM-RS, SMTC occasion and measurement gap configurations does not meet pervious conditions.
The values of Mout and Min used in Table 6.5.1.2.3-1 are defined as:

-
Mout = 20 and Min = 10, if the CSI-RS resource configured for RLM is transmitted with Density =3.

Table 6.5.1.0.2-1: Evaluation period TEvaluate_out and TEvaluate_in for FR1

	Configuration
	TEvaluate_out (ms) 
	TEvaluate_in (ms) 

	no DRX
	max(200, ceil(Mout×P)×TCSI-RS)
	max(100, ceil(Min×P) × TCSI-RS)

	DRX ≤ 320ms
	max(200, ceil(1.5×Mout×P)× max(TDRX, TCSI-RS))
	max(100, ceil(1.5×Min×P)× max(TDRX, TCSI-RS))

	DRX > 320ms
	ceil(Mout×P) × TDRX
	ceil(Min×P) × TDRX

	NOTE:
TCSI-RS is the periodicity of CSI-RS resource configured for RLM. TDRX is the DRX cycle length.


If the high layer in TS 38.331 [2] signaling of smtc2 is present, TSMTCperiod follows smtc2; Otherwise TSMTCperiod follows smtc1.

When the downlink radio link quality on at least one of the configured RLM-RS resources is better than Qin, 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 in-sync evaluations for the configured RLM-RS resources shall be performed as specified in clause 5 in TS 38.213 [3]. Two successive indications from Layer 1 shall be separated by at least TIndication_interval.

When DRX is not used TIndication_interval 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 section 8.1.2 of TS 38.133 [6] if the RLM-RS resource is SSB, or TCSI-RS specified later in this if the RLM-RS resource is CSI-RS.

When DRX is used, TIndication_interval 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 the UE transitions between DRX and no DRX or when DRX cycle periodicity changes, for each RLM-RS resource, for a duration of time equal to the evaluation period corresponding to the second mode after the transition occurs, the UE shall use an evaluation period that is no less than the minimum of evaluation period corresponding to the first mode and the second mode. Subsequent to this duration, the UE shall use an evaluation period corresponding to the second mode for each RLM-RS resource. This requirement shall be applied to both out-of-sync evaluation and in-sync evaluation of the monitored cell.

When the UE transitions from a first configuration of RLM-RS resources to a second configuration of RLM-RS resources that is different from the first configuration, for each RLM-RS resource present in the second configuration, for a duration of time equal to the evaluation period corresponding to the second configuration after the transition occurs, the UE shall use an evaluation period that is no less than the minimum of evaluation periods corresponding to the first configuration and the second configuration. Subsequent to this duration, the UE shall use an evaluation period corresponding to the second configuration for each RLM-RS resource present in the second configuration. This requirement shall be applied to both out-of-sync evaluation and in-sync evaluation of the monitored cell.
The transmitter power of the UE in the monitored cell shall be turned off within 40ms after expiry of T310 timer as specified in TS 38.331 [13].

There are no scheduling restrictions due to radio link monitoring performed with a same subcarrier spacing as PDSCH/PDCCH on FR1.

For UE which support simultaneousRxDataSSB-DiffNumerology [14] there are no restrictions on scheduling availability due to radio link monitoring based on SSB as RLM-RS. For UE which do not support simultaneousRxDataSSB-DiffNumerology [11] the following restrictions apply due to radio link monitoring based on SSB as RLM-RS.

-
The UE is not expected to transmit PUCCH/PUSCH or receive PDCCH/PDSCH on SSB symbols to be measured for radio link monitoring.

The normative reference for this requirement is TS 38.133 [6] clauses 8.1.2, 8.1.4, 8.1.5, 8.1.6, 8.1.7 and A.7.5.1.

6.5.1.0.3
Minimum conformance requirements for out-of-sync and in-sync CSI-RS based RLM

[TS 38.133 clause 8.1.3.2]

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 [ms] period becomes worse than the threshold Qout_CSI-RS within TEvaluate_out_CSI-RS [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 [ms] period becomes better than the threshold Qin_CSI-RS within TEvaluate_in_CSI-RS [ms] evaluation period.

-
TEvaluate_out_CSI-RS and TEvaluate_in_CSI-RS are defined in Table 8.1.3.2-1 for FR1.

For FR1,

-
P=1/(1 – TCSI-RS/MGRP), 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.

If the high layer in TS 38.331 [2] signaling of smtc2 is present, TSMTCperiod follows smtc2; Otherwise TSMTCperiod follows smtc1.

Note: The overlap between CSI-RS RLM and SMTC means that CSI-RS based RLM is within the SMTC window duration. Longer evaluation period would be expected if the combination of RLM-RS, SMTC occasion and measurement gap configurations does not meet pervious conditions.
The values of Mout and Min used in Table 8.1.3.2-1 are defined as:

-
Mout = 20 and Min = 10, if the CSI-RS resource configured for RLM is transmitted with Density =3.

Table 6.5.1.0.3-1: Evaluation period TEvaluate_out and TEvaluate_in for FR1

	Configuration
	TEvaluate_out (ms) 
	TEvaluate_in (ms) 

	no DRX
	max(200, ceil(Mout×P)×TCSI-RS)
	max(100, ceil(Min×P) × TCSI-RS)

	DRX ≤ 320ms
	max(200, ceil(1.5×Mout×P)× max(TDRX, TCSI-RS))
	max(100, ceil(1.5×Min×P)× max(TDRX, TCSI-RS))

	DRX > 320ms
	ceil(Mout×P) × TDRX
	ceil(Min×P) × TDRX

	NOTE:
TCSI-RS is the periodicity of CSI-RS resource configured for RLM. TDRX is the DRX cycle length.

	


[TS 38.133 clause 8.1.6]

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 [2].

When the downlink radio link quality on at least one of the configured RLM-RS resources is better than Qin, 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 [3]. Two successive indications from Layer 1 shall be separated by at least TIndication_interval.

When DRX is not used TIndication_interval 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 section 8.1.2 if the RLM-RS resource is SSB, or TCSI-RS specified in section 8.1.3 if the RLM-RS resource is CSI-RS.

In case DRX is used, TIndication_interval 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.
[TS 38.133 clause 8.1.5]

The transmitter power of the UE in the monitored cell shall be turned off within 40ms after expiry of T310 timer as specified in TS 38.331 [2].

The normative reference for this requirement is TS 38.133 [6] clause 8.1.3.2, 8.1.6 and 8.1.5.

6.5.1.1
NR SA FR1 radio link monitoring out-of-sync test for PCell configured with SSB-based RLM RS in non-DRX mode  
Editor’s note: This test case is incomplete. The following aspects are either missing or TBD

- Test tolerance analysis is missing

-Test Requirement has some

- Message Exceptions is FFS

6.5.1.1.1
Test purpose
The purpose of this test is to verify that the UE properly detects the out of sync for the purpose of monitoring downlink radio link quality of the PCell configured with SSB-based RLM RS in non-DRX mode. This test will partly verify the NR cell radio link monitoring requirements in TS 38.133 [6] section 8.1.2.

6.5.1.1.2
Test applicability

This test applies to all types of NR UE from Release 15 onwards.

6.5.1.1.3
Minimum conformance requirement

The minimum conformance requirements are specified in clause 6.5.1.0.1.

The normative reference for this requirement is TS 38.133 [6] clause A.6.5.1.1.

6.5.1.1.4
Test description

There is one cell (Cell 1), which is the active NR cell, in the test. The test consists of three successive time periods, with time duration of T1, T2 and T3 respectively. Figure 6.5.1.1.4-1 shows the variation of the downlink SNR in the active cell to emulate out-of-sync and in-sync states. Prior to the start of the time duration T1, the UE shall be fully synchronized to Cell 1. The UE shall be configured for periodic CSI reporting with a reporting periodicity of 5 ms. The UE is configured to perform inter-frequency measurements using Gap Pattern ID #0 (40ms) in test 1.
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Figure 6.5.1.1.4-1: SNR variation for out-of-sync testing

6.5.1.1.4.1
Initial conditions



This test shall be tested using any of the test configurations in Table 6.5.1.1.4.1-1.

Table 6.5.1.1.4.1-1: NA SA FR1 radio link monitoring out-of-sync test for PCell configured with SSB-based RLM RS in non-DRX mode supported test configurations

	Configuration
	Description

	1
	FDD, SSB SCS 15 KHz, data SCS 15KHz, BW 10MHz

	2
	TDD, SSB SCS 15 KHz, data SCS 15KHz, BW 10MHz

	3
	TDD, SSB SCS 30 KHz, data SCS 30KHz, BW 40MHz

	Note: The UE is only required to pass in one of the supported test configurations in FR1


Configure the test equipment and the DUT according to the parameters in Table 6.5.1.1.4.1-2

Table 6.5.1.1.4.1-2: Initial conditions for NR SA FR1 radio link monitoring out-of-sync test for PCell configured with SSB-based RLM RS 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.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 6.5.1.1.4.1-1

	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
	N/A
	


PDCCH transmission parameters are given in Table 6.5.1.1.4.1-3
Table 6.5.1.1.4.1-3: PDCCH transmission parameters for out-of-sync

	Attribute
	Value for BLER Configuration #0

	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
	4dB

	Ratio of hypothetical PDCCH DMRS energy to average SSS RE energy
	4dB

	Bandwidth (MHz)
	24

	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


1. Message contents are defined in clause 6.5.1.1.4.3.

2. Single Cell is used, which is NR FR1 Pcell. The connection setup is done according to the settings in Annex C.1.2 and C.1.3.

3. The test parameters are given in Table 6.5.1.1.4.1-4 below. 

4. Downlink signals for NR cell are initially set up according to Annex C.1.2 and C.1.3.

5. 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 [10] clause 4.5.


Table 6.5.1.1.4.1-4: General test parameters for FR1 out-of-sync testing in non-DRX mode

	Parameter
	Unit
	Value

	
	
	Test 1

	Active PCell
	
	Cell 1

	RF Channel Number
	
	1

	Duplex mode
	Config 1
	
	FDD

	
	Config 2, 3
	
	TDD

	BWchannel
	Config 1
	MHz
	10: NRB,c = 52

	
	Config 2
	
	10: NRB,c = 52

	
	Config 3
	
	40: NRB,c = 106 

	DL initial BWP configuration
	Config 1, 2, 3
	
	DLBWP.0.1

	DL dedicated BWP configuration
	Config 1, 2, 3
	
	DLBWP.1.1

	UL initial BWP configuration
	Config 1, 2, 3
	
	ULBWP.0.1

	UL dedicated BWP configuration
	Config 1, 2, 3
	
	ULBWP.1.1

	TDD Configuration
	Config 1
	
	Not Applicable

	
	Config 2
	
	TDDConf.1.1

	
	Config 3
	
	TDDConf.2.1

	CORESET Reference Channel
	Config 1
	
	CR.1.1 FDD

	
	Config 2
	
	CR.1.1 TDD

	
	Config 3
	
	CR.2.1 TDD

	SSB Configuration
	Config 1
	
	SSB.1 FR1

	
	Config 2
	
	SSB.1 FR1

	
	Config 3
	
	SSB.2 FR1

	SMTC Configuration
	Config 1, 2
	
	SMTC.1

	
	Config 3
	
	SMTC.1

	PDSCH/PDCCH subcarrier spacing
	Config 1, 2
	
	15 KHz

	
	Config 3
	
	30 KHz

	PRACH Configuration 
	Config 1, 2
	
	Table A.3.8.2.4-1

	
	Config 3
	
	Table A.3.8.2.4-1

	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
	Config 1, 4
	
	[CSI-RS.1.3 FDD]

	
	Config 2, 5
	
	[CSI-RS.1.3 TDD]

	
	Config 3, 6
	
	[CSI-RS.2.3 TDD]

	T1
	s
	1

	T2
	s
	0.6

	T3
	s
	0.6

	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.


6.5.1.1.4.2
Test Procedure

There is one cell (Cell 1), which is the active NR cell, in the test. Prior to the start of the time duration T1, the UE shall be fully synchronized to PCell. The UE shall be configured for periodic CQI reporting in PUCCH [format 1] with a reporting periodicity as mentioned in the above table 6.5.1.1.4.1-4..
1. Set the parameters according to T1 in Table 6.5.1.1.4.4-1. Propagation conditions are set according to Annex C.2.2. T1 starts.
2. When T1 expires the SS shall change the SNR value to T2 as specified in Table 6.5.1.1.4.4-1. T2 starts.

3. When T2 expires the SS shall change the SNR value to T3 as specified in Table 6.5.1.1.4.4-1. T3 starts.

4. If the SS:
a) detects uplink power equal to or higher than [-50 dBm] in each subframe configured for CQI transmission (according to configured CQI periodicity on PUCCH [format 1]) during the period from time point A to time point B

and
b) does not detect any uplink power higher than [-50 dBm] from time point C (240 ms after the start of T3) until T3 expires,
the number of successful tests is increased by one.

5. Otherwise the number of failed tests is increased by one.

6. When T3 expires the SS shall change the SNR value to T1 as specified in Table 6.5.1.1.4.4-1.

7. If the UE has not re-established the connection in at least 1s, the UE is switched off and then on. Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On according to TS 38.508-1 [10] clause 4.5.
8. Repeat steps 2-7 for all subtests until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.

6.5.1.1.4.3
Message Contents

Message contents are according to TS 38.508-1 [14] clause 4.6.1.

Table 6.5.1.1.4.3-1: PDCCH Search Space

	Derivation Path: TS 38.508-1 [14], Table 4.6.3-162

	Information Element
	Value/remark
	Comment
	Condition

	SearchSpace ::= SEQUENCE {
	
	
	

	  searchSpaceId
	0
	SearchSpaceId with condition CSS
	CSS

	  controlResourceSetId
	0
	ControlResourceSetId
	

	  monitoringSlotPeriodicityAndOffset CHOICE {
	
	
	

	    sl1
	NULL
	
	

	  }
	
	
	

	  duration
	2
	
	

	  monitoringSymbolsWithinSlot
	11000000000000
	Symbols 0 and 1
	

	  nrofCandidates SEQUENCE {
	
	
	

	    aggregationLevel1
	n0
	
	

	    aggregationLevel2
	n0
	
	

	    aggregationLevel4
	n0
	
	

	    aggregationLevel8
	n1
	AL8
	

	    aggregationLevel16
	n0
	
	

	  }
	
	
	

	  searchSpaceType CHOICE {
	
	
	

	    common SEQUENCE {
	
	
	CSS, SISS

	    ue-Specific SEQUENCE {
	
	
	USS

	      dci-Formats
	formats0-0-And-1-0
	DCI Format 1_0
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 6.5.1.1.4.3-2: UE-TimersAndConstants

	Derivation Path: TS 38.508-1 [14], Table 4.6.3-200

	Information Element
	Value/remark
	Comment
	Condition

	UE-TimersAndConstants ::= SEQUENCE {
	
	
	

	  t310
	ms0
	
	

	  n310
	n1
	
	

	  t311
	ms1000
	
	

	  n311
	n1
	
	

	}
	
	
	


Table 6.5.1.1.4.3-3: CSI-FrequencyOccupation

	Derivation Path: TS 38.508-1 [14], Table 4.6.3-33

	Information Element
	Value/remark
	Comment
	Condition

	CSI-FrequencyOccupation ::= SEQUENCE {
	
	
	

	  startingRB
	0
	
	

	  nrofRBs
	52
	10 MHz (Test 1, 2)
	

	
	106
	40 MHz (Test 3)
	

	}
	
	
	


6.5.1.1.5
Test Requirement

Table 6.5.1.1.5-1 defines the cell specific primary level settings.

The UE behavior in each test during time durations T1, T2 and T3 shall be as follows:

During the period from time point A to time point B the UE shall transmit uplink signal at least in all uplink slots configured for CSI transmission according to the configured periodic CSI reporting.

The UE shall stop transmitting uplink signal no later than time point C (D1 second after the start of the time duration T3).

The rate of correct events observed during repeated tests shall be at least 90%.

Table 6.5.1.1.5-1: Cell specific test parameters for FR1 (Cell 2) for out-of-sync radio link monitoring tests in non-DRX mode

	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
	Config 1
	dB
	1
	-7
	-15

	
	Config 2
	
	1
	-7
	-15

	
	Config 3
	
	1
	-7
	-15
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	Config 1
	dBm/15KHz
	-98

	
	Config 2
	
	-98

	
	Config 3
	
	-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 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 A.6.5.1.1.1-1.

Note 5:
The SNR values are specified for testing a UE which supports 2RX on at least one band. For testing of a UE which supports 4RX on all bands, the SNR during T3 is A.3.6.


Table 6.5.1.1.5-2: Measurement gap configuration for out-of-sync tests in non-DRX mode

	Field
	Test 1

	
	Value

	gapOffset
	0

	Note Ensure that RLM RS is partially overlapped with measurement gap


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%.
6.5.1.2
NR SA FR1 radio link monitoring in-sync test for PCell configured with SSB-based RLM RS in non-DRX mode

Editor’s Notes: This test case is incomplete. The following aspects are either missing or not yet determined

- Test tolerance analysis is TBD

-  CSI-RS config and some PDCCH parameters for In-Sync are in square brackets pending RAN4 updates

6.5.1.2.1
Test purpose

The purpose of this test is to verify that the UE properly detects in sync for the purpose of monitoring downlink radio link quality of the PCell, when DRX is not used. This test will partly verify the FR1 radio link monitoring requirements in clause 8.1.2.

6.5.1.2.2
Test applicability

This test applies to all types of NR UEs supporting Release 15 and forwared

6.5.1.2.3
Minimum conformance requirements

The minimum conformance requirements are specified in clause 6.5.1.0.2.

The normative reference for this requirement is TS 38.133 [6] clause A.6.5.1.2.

6.5.1.2.4
Test Description

There is one cell (Cell 1), which is the active NR cell, in the test. The test consists of three successive time periods, with time duration of T1, T2 and T3 respectively. Figure A.6.5.1.3.1-1 shows the variation of the downlink SNR in the active cell to emulate out-of-sync and in-sync states. Prior to the start of the time duration T1, the UE shall be fully synchronized to Cell 1. The UE shall be configured for periodic CSI reporting with a reporting periodicity of 5 ms. In the test, DRX configuration is enabled and DRX inactivity timer has already been expired, i.e. UE tries to decode PDCCH and to send periodic CSI during the period when On-duration timer is running. Time alignment timers shall be set to “infinity” so that UL timing alignment is maintained during the test. The UE is configured to perform inter-frequency measurements using Gap Pattern ID #0 (40ms) in test 2.

Figure 6.5.1.2.4-1 - SNR variation for in-sync testing
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6.5.1.2.5
Test Requirements

6.5.1.2.4.1
Initial Conditions



This test shall be tested using any of the test configurations in Table 6.5.1.2.4.1-1.

Table 6.5.1.2.4.1-1: Supported test configurations for FR1 PSCell 

	Configuration
	Description

	1
	FDD, SSB SCS 15 KHz, data SCS 15KHz, BW 10MHz

	2
	TDD, SSB SCS 15 KHz, data SCS 15KHz, BW 10MHz

	3
	TDD, SSB SCS 30 KHz, data SCS 30KHz, BW 40MHz

	Note:
The UE is only required to pass in one of the supported test configurations in FR1


Configure the test equipment and the DUT according to the parameters in Table 6.5.1.2.4.1-2

Table 6.5.1.2.4.1-2: Initial conditions for SA FR1 radio link monitoring in-sync test for PSCell configured with SSB-based RLM RS 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.1.1, 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 6.5.1.2.5-1

	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
	


PDCCH transmission parameters are given in Table 6.5.1.2.4.1-3
Table 6.5.1.2.4.1-3: PDCCH transmission parameters for in-sync

	Attribute
	Value for BLER Configuration #0

	DCI payload size
	1-0

	Number of control OFDM symbols
	2

	Aggregation level (CCE)
	4

	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 (MHz)
	TBD

	Sub-carrier spacing (kHz)
	TBD

	DMRS precoder granularity
	REG bundle size

	REG bundle size
	6

	CP length
	Normal

	Mapping from REG to CCE
	Distributed


1. Message contents are defined in clause 4.5.1.3.4.3.

2. The power levels and settings for Cell 1 are set according to Annex A.6, Table A.6.1.1-1. Cell 2 is NR FR1 PSCell. The connection setup is done according to the settings in Annex C.1.3, and the downlink signal levels as per Annex C.1.2

3. The general test parameters are given in Table 6.5.1.2.5-4 below. 

4. Downlink signals for NR cell are initially set up according to Annex C.1.

Table 6.5.1.2.4.1-4: General test parameters for FR1 in-sync testing in non-DRX mode
	Parameter
	Unit
	Value

	
	
	Test 1

	Active PCell
	
	Cell 1

	RF Channel Number
	
	1

	Duplex mode
	Config 1
	
	FDD

	
	Config 2, 3
	
	TDD

	BWchannel
	Config 1
	MHz
	10: NRB,c = 52

	
	Config 2
	
	10: NRB,c = 52

	
	Config 3
	
	40: NRB,c = 106 

	DL initial BWP configuration
	Config 1, 2, 3
	
	DLBWP.0.1

	DL dedicated BWP configuration
	Config 1, 2, 3
	
	DLBWP.1.1

	UL initial BWP configuration
	Config 1, 2, 3
	
	ULBWP.0.1

	UL dedicated BWP configuration
	Config 1, 2, 3
	
	ULBWP.1.1

	TDD Configuration
	Config 1
	
	Not Applicable

	
	Config 2
	
	TDDConf.1.1

	
	Config 3
	
	TDDConf.2.1

	CORESET Reference Channel
	Config 1
	
	CR.1.1 FDD

	
	Config 2
	
	CR.1.1 TDD

	
	Config 3
	
	CR.2.1 TDD

	SSB Configuration
	Config 1
	
	SSB.1 FR1

	
	Config 2
	
	SSB.1 FR1

	
	Config 3
	
	SSB.2 FR1

	SMTC Configuration
	Config 1, 2
	
	SMTC.1

	
	Config 3
	
	SMTC.1

	PDSCH/PDCCH subcarrier spacing
	Config 1, 2
	
	15 KHz

	
	Config 3
	
	30 KHz

	PRACH Configuration 
	Config 1, 2
	
	Table A.3.8.2.4-1

	
	Config 3
	
	Table A.3.8.2.4-1

	SSB index assigned as RLM RS
	
	0

	OCNG parameters
	
	OP.1

	CP length

	
	Normal

	Correlation Matrix and Antenna Configuration
	
	2x2 Low

	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
	2000

	T311 timer
	ms
	1000

	N310
	
	1

	N311
	
	1

	CSI-RS configuration 
	Config 1
	
	[CSI-RS.1.3 FDD]

	
	Config 2
	
	[CSI-RS.1.3 TDD]

	
	Config 3
	
	[CSI-RS.2.3 TDD]

	T1
	s
	0.5

	T2
	s
	0.4

	T3
	s
	1.46

	T4
	s
	0.4

	T5
	s
	1

	D1
	s
	0.42

	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.


6.5.1.2.4.2 
Test Procedure

There is one cell (Cell 1), which is the active NR cell, in the test. The test consists of five successive time periods, with time duration of T1, T2, T3, T4 and T5 respectively. Figure A.6.5.1.4.1-1 shows the variation of the downlink SNR in the active cell to emulate out-of-sync and in-sync states.. Prior to the start of the time duration T1, the UE shall be fully synchronized to PCell. The UE shall be configured for periodic CQI reporting in PUCCH [format 1] with a reporting periodicity as mentioned in the above table 4.5.1.4.4.1-4.
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 [6] clause 4.5.

2. Set the parameters according to T1 in Table 4.5.1.4.4-1 for subtest 1 and 2. Propagation conditions are set according to Annex TBD. T1 starts.
3. When T1 expires the SS shall change the SNR value to T2 as specified in Table 4.5.1.4.5-1. T2 starts.

4. When T2 expires the SS shall change the SNR value to T3 as specified in Table 4.5.1.4.5-1. T3 starts.

5. When T3 expires the SS shall change the SNR value to T3 as specified in Table 4.5.1.4.5-1. T4 starts.

6. When T4 expires the SS shall change the SNR value to T3 as specified in Table 4.5.1.4.5-1. T5 starts.

7.
If the SS detects uplink power equal to or higher than -39 dBm in the On-duration part of every DRX cycle in the subframe according the configured CQI reporting mode (PUCCH 1-0) during the period from time point A to time point F (1120 ms after the start of time duration T5) the number of successful tests is increased by one.

Otherwise the number of failed tests is increased by one.

8. Repeat steps 2-7 for all subtests until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.

6.5.1.2.4.3
Message Contents

Message contents are according to TS 38.508-1 [14] clause 4.6.1 with the following exceptions.

Table 4.5.1.1.4.3-2: PDCCH Search Space

	Derivation Path: TS 38.508-1 [14], Table 4.6.3-162

	Information Element
	Value/remark
	Comment
	Condition

	SearchSpace ::= SEQUENCE {
	
	
	

	  searchSpaceId
	0
	SearchSpaceId with condition CSS
	CSS

	  controlResourceSetId
	0
	ControlResourceSetId
	

	  monitoringSlotPeriodicityAndOffset CHOICE {
	
	
	

	    sl1
	NULL
	
	

	  }
	
	
	

	  duration
	2
	
	

	  monitoringSymbolsWithinSlot
	11000000000000
	Symbols 0 and 1
	

	  nrofCandidates SEQUENCE {
	
	
	

	    aggregationLevel1
	n0
	
	

	    aggregationLevel2
	n0
	
	

	    aggregationLevel4
	n0
	
	

	    aggregationLevel8
	n1
	AL8
	

	    aggregationLevel16
	n0
	
	

	  }
	
	
	

	  searchSpaceType CHOICE {
	
	
	

	    common SEQUENCE {
	
	
	CSS, SISS

	    ue-Specific SEQUENCE {
	
	
	USS

	      dci-Formats
	formats0-0-And-1-0
	DCI Format 1_0
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 4.5.1.1.4.3-2: UE-TimersAndConstants
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-200

	Information Element
	Value/remark
	Comment
	Condition

	UE-TimersAndConstants ::= SEQUENCE {
	
	
	

	  t310
	ms0
	
	

	  n310
	n1
	
	

	  t311
	ms1000
	
	

	  n311
	n1
	
	

	}
	
	
	


Table 4.5.1.1.4.3-3: CSI-FrequencyOccupation

	Derivation Path: TS 38.508-1 [14], Table 4.6.3-33

	Information Element
	Value/remark
	Comment
	Condition

	CSI-FrequencyOccupation ::= SEQUENCE {
	
	
	

	  startingRB
	0
	
	

	  nrofRBs
	52
	10 MHz (Test 1, 2, 4, 5)
	

	
	106
	40 MHz (Test 3, 6)
	

	}
	
	
	


6.5.1.2.5
Test Requirement

The requirements in this section apply for each SSB based RLM-RS resource configured for the PCell, provided that the SSB configured for RLM are actually transmitted within UE active DL BWP during the entire evaluation period specified in section 6.5.1.2.3.

Table 6.5.1.2.5-1 defines the cell specific primary level settings.

The UE behaviour in each test during time durations T1, T2, T3, T4 and T5 shall be as follows:

During the period from time point A to time point F (D1 second after the start of time duration T5) the UE shall transmit uplink signal at least in all uplink slots configured for CSI transmission according to the configured periodic CSI reporting.

The rate of correct events observed during repeated tests shall be at least 90% with a confidence interval of 95%.

Table A.6.5.1.2.5-1: Cell specific test parameters for FR1 for in-sync radio link monitoring tests in non-DRX mode
	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
	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
	Config 1
	dB
	1
	-7
	-15
	-4.5
	1

	
	Config 2
	
	1
	-7
	-15
	-4.5
	1

	
	Config 3
	
	1
	-7
	-15
	-4.5
	1
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	Config 1
	dBm/15 KHz
	-98

	
	Config 2
	
	-98

	
	Config 3
	
	-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 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 A.6.5.1.2.1-1.

Note 5:
The SNR values are specified for testing a UE which supports 2RX on at least one band. For testing of a UE which supports 4RX on all bands, the SNR during T3 and T4 is modified as specified in section A.3.6.


6.5.1.3
NR SA FR1 radio link monitoring out-of-sync test for PCell configured with SSB-based RLM RS in DRX mode
Editor’s note: This test case is incomplete. The following aspects are either missing or TBD

- Test tolerance analysis is missing

- Message Exceptions is FFS

6.5.1.3.1
Test purpose

The purpose of this test is to verify that the UE properly detects the out of sync for the purpose of monitoring downlink radio link quality of the PCell configured with SSB-based RLM RS when DRX is used. This test will partly verify the NR cell radio link monitoring requirements in TS 38.133 [6] section 8.1.2.

6.5.1.3.2
Test applicability

This test applies to all types of NR UE from Release 15 onwards. 

6.5.1.3.3
Minimum conformance requirement

The minimum conformance requirements are specified in clause 6.5.1.0.1.

The normative reference for this requirement is TS 38.133 [6] clause A.6.5.1.3.

6.5.1.3.4
Test description

There is one cell (Cell 1), which is the active NR cell, in the test. The test consists of three successive time periods, with time duration of T1, T2 and T3 respectively. Figure 6.5.1.3.4-1 shows the variation of the downlink SNR in the active cell to emulate out-of-sync and in-sync states. Prior to the start of the time duration T1, the UE shall be fully synchronized to Cell 1. The UE shall be configured for periodic CSI reporting with a reporting periodicity of 5 ms. In the test, DRX configuration is enabled and DRX inactivity timer has already been expired, i.e. UE tries to decode PDCCH and to send periodic CSI during the period when On-duration timer is running. Time alignment timers shall be set to “infinity” so that UL timing alignment is maintained during the test. The UE is configured to perform inter-frequency measurements using Gap Pattern ID #0 (40ms).
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Figure 6.5.1.3.4-1: SNR variation for out-of-sync testing

6.5.1.3.4.1
Initial conditions



This test shall be tested using any of the test configurations in Table 6.5.1.3.4.1-1.

Table 6.5.1.3.4.1-1: NA SA FR1 radio link monitoring out-of-sync test for PCell configured with SSB-based RLM RS in DRX mode supported test configurations

	Configuration
	Description

	1
	FDD, SSB SCS 15 KHz, data SCS 15KHz, BW 10MHz

	2
	TDD, SSB SCS 15 KHz, data SCS 15KHz, BW 10MHz

	3
	TDD, SSB SCS 30 KHz, data SCS 30KHz, BW 40MHz

	Note:
The UE is only required to pass in one of the supported test configurations in FR1


Configure the test equipment and the DUT according to the parameters in Table 6.5.1.3.4.1-2

Table 6.5.1.3.4.1-2: Initial conditions for NR SA FR1 radio link monitoring out-of-sync test for 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.4-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 6.5.1.3.4.1-1

	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
	


PDCCH transmission parameters are given in Table 6.5.1.3.4.1-3
Table 6.5.1.3.4.1-3: PDCCH transmission parameters for out-of-sync

	Attribute
	Value for BLER Configuration #0

	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
	4dB

	Ratio of hypothetical PDCCH DMRS energy to average SSS RE energy
	4dB

	Bandwidth (MHz)
	24

	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


1. Message contents are defined in clause 6.5.1.3.4.3.

2. Single Cell is used, which is NR FR1 PCell. The connection setup is done according to the settings in Annex C.1.2 and C.1.3.

3. The test parameters are given in Table 6.5.1.3.4.1-4 below.

4. Downlink signals for NR cell are initially set up according to Annex C.1.2 and C.1.3.

5. 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 [10] clause 4.5.

Table 6.5.1.3.4.1-4: General test parameters for FR1 out-of-sync testing in DRX mode

	Parameter
	Unit
	Value

	
	
	Test 1

	Active Pcell
	
	Cell 1

	RF Channel Number
	
	1

	Duplex mode
	Config 1
	
	FDD

	
	Config 2, 3
	
	TDD

	BWchannel
	Config 1
	MHz
	10: NRB,c = 52

	
	Config 2
	
	10: NRB,c = 52

	
	Config 3
	
	40: NRB,c = 106 

	DL initial BWP configuration
	Config 1, 2, 3
	
	DLBWP.0.1

	DL dedicated BWP configuration
	Config 1, 2, 3
	
	DLBWP.1.1

	UL initial BWP configuration
	Config 1, 2, 3
	
	ULBWP.0.1

	UL dedicated BWP configuration
	Config 1, 2, 3
	
	ULBWP.1.1

	TDD Configuration
	Config 1
	
	Not Applicable

	
	Config 2
	
	TDDConf.1.1

	
	Config 3
	
	TDDConf.2.1

	CORESET Reference Channel
	Config 1
	
	CR.1.1 FDD

	
	Config 2
	
	CR.1.1 TDD

	
	Config 3
	
	CR.2.1 TDD

	SSB Configuration
	Config 1
	
	SSB.1 FR1

	
	Config 2
	
	SSB.1 FR1

	
	Config 3
	
	SSB.2 FR1

	SMTC Configuration
	Config 1, 2
	
	SMTC.1

	
	Config 3
	
	SMTC.1

	PDSCH/PDCCH subcarrier spacing
	Config 1, 2
	
	15 KHz

	
	Config 3
	
	30 KHz

	PRACH Configuration 
	Config 1, 2
	
	Table A.3.8.2.4-1

	
	Config 3
	
	Table A.3.8.2.4-1

	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.4]

	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
	
	[CSI-RS.1.3 FDD]

	
	Config 2
	
	[CSI-RS.1.3 TDD]

	
	Config 3
	
	[CSI-RS.2.3 TDD]

	T1
	s
	4

	T2
	s
	7

	T3
	s
	7

	D1
	s
	6.44

	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.


6.5.1.3.4.2
Test Procedure

There is one cell (Cell 1), which is the active NR cell, in the test. Prior to the start of the time duration T1, the UE shall be fully synchronized to PCell. The UE shall be configured for periodic CQI reporting in PUCCH [format 1] with a reporting periodicity as mentioned in the above table 6.5.1.3.4.1-4.
1. Set the parameters according to T1 in Table 6.5.1.3.4.4-1. Propagation conditions are set according to Annex TBD. T1 starts.
2. When T1 expires the SS shall change the SNR value to T2 as specified in Table 6.5.1.3.4.4-1. T2 starts.

3. When T2 expires the SS shall change the SNR value to T3 as specified in Table 6.5.1.3.4.4-1. T3 starts.

4. If the SS:
a) detects uplink power equal to or higher than [-50 dBm] in each subframe configured for CQI transmission (according to configured CQI periodicity on PUCCH [format 1]) during the period from time point A to time point B

and
b) does not detect any uplink power higher than [-50 dBm] from time point C (240 ms after the start of T3) until T3 expires,
the number of successful tests is increased by one.

Otherwise the number of failed tests is increased by one.

5. When T3 expires the SS shall change the SNR value to T1 as specified in Table 6.5.1.3.4.4-1 for subtests 1 and 2.

6. If the UE has not re-established the connection in at least 1s, the UE is switched off and then on. Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On according to TS 38.508-1 [10] clause 4.5.
7. Repeat steps 2-7 for all subtests until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.

6.5.1.3.4.3
Message Contents

Message contents are according to TS 38.508-1 [14] clause 4.6.1.

Table 6.5.1.3.4.3-1: PDCCH Search Space

	Derivation Path: TS 38.508-1 [14], Table 4.6.3-162

	Information Element
	Value/remark
	Comment
	Condition

	SearchSpace ::= SEQUENCE {
	
	
	

	  searchSpaceId
	0
	SearchSpaceId with condition CSS
	CSS

	  controlResourceSetId
	0
	ControlResourceSetId
	

	  monitoringSlotPeriodicityAndOffset CHOICE {
	
	
	

	    sl1
	NULL
	
	

	  }
	
	
	

	  duration
	2
	
	

	  monitoringSymbolsWithinSlot
	11000000000000
	Symbols 0 and 1
	

	  nrofCandidates SEQUENCE {
	
	
	

	    aggregationLevel1
	n0
	
	

	    aggregationLevel2
	n0
	
	

	    aggregationLevel4
	n0
	
	

	    aggregationLevel8
	n1
	AL8
	

	    aggregationLevel16
	n0
	
	

	  }
	
	
	

	  searchSpaceType CHOICE {
	
	
	

	    common SEQUENCE {
	
	
	CSS, SISS

	    ue-Specific SEQUENCE {
	
	
	USS

	      dci-Formats
	formats0-0-And-1-0
	DCI Format 1_0
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 6.5.1.3.4.3-2: UE-TimersAndConstants

	Derivation Path: TS 38.508-1 [14], Table 4.6.3-200

	Information Element
	Value/remark
	Comment
	Condition

	UE-TimersAndConstants ::= SEQUENCE {
	
	
	

	  t310
	ms0
	
	

	  n310
	n1
	
	

	  t311
	ms1000
	
	

	  n311
	n1
	
	

	}
	
	
	


Table 6.5.1.3.4.3-3: CSI-FrequencyOccupation

	Derivation Path: TS 38.508-1 [14], Table 4.6.3-33

	Information Element
	Value/remark
	Comment
	Condition

	CSI-FrequencyOccupation ::= SEQUENCE {
	
	
	

	  startingRB
	0
	
	

	  nrofRBs
	52
	10 MHz (Test 1, 2)
	

	
	106
	40 MHz (Test 3)
	

	}
	
	
	


6.5.1.3.5
Test Requirement

Table 6.5.1.3.5-1 defines the cell specific primary level settings.

The UE behavior in each test during time durations T1, T2 and T3 shall be as follows:

During the period from time point A to time point B the UE shall transmit uplink signal at least in all uplink slots configured for CSI transmission according to the configured periodic CSI reporting.

The UE shall stop transmitting uplink signal no later than time point C (D1 second after the start of the time duration T3).

The rate of correct events observed during repeated tests shall be at least 90%.

Table 6.5.1.3.5-1: Cell specific test parameters for FR1 (Cell 1) for out-of-sync radio link monitoring tests in DRX mode

	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
	Config 1
	dB
	1
	-7
	-15

	
	Config 2
	
	1
	-7
	-15

	
	Config 3
	
	1
	-7
	-15
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	Config 1
	dBm/15KHz
	-98

	
	Config 2
	
	-98

	
	Config 3
	
	-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 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 A.6.5.1.3.1-1.

Note 5:
The SNR values are specified for testing a UE which supports 2RX on at least one band. For testing of a UE which supports 4RX on all bands, the SNR during T3 is A.3.6.


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%.

6.5.1.4
NR SA FR1 radio link monitoring in-sync test for PCell configured with SSB-based RLM RS in DRX mode

Editor’s Notes: This test case is incomplete. The following aspects are either missing or not yet determined

- Test tolerance analysis is TBD

- Exceptions to Message contents are TBD

-  CSI-RS config and some PDCCH parameters for In-Sync are in square brackets pending RAN4 updates

6.5.1.4.1
Test purpose

The purpose of this test is to verify that the UE properly detects 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 clause 8.1.2.

6.5.1.4.2
Test applicability

This test applies to all types of NR UEs supporting Release 15 and forward

6.5.1.4.3
Minimum conformance requirements

The minimum conformance requirements are specified in clause 6.5.1.0.2.

The normative reference for this requirement is TS 38.133 [6] clause A.6.5.1.4.

6.5.1.4.4
Test Description

There is one cell (Cell 1), which is the active NR cell, in the test. The test consists of five successive time periods, with time duration of T1, T2, T3, T4 and T5 respectively. Figure A.6.5.1.4.1-1 shows the variation of the downlink SNR in the active cell to emulate out-of-sync and in-sync states. Prior to the start of the time duration T1, the UE shall be fully synchronized to Cell 1. The UE shall be configured for periodic CSI reporting with a reporting periodicity of 5 ms. In the test, DRX configuration is enabled and DRX inactivity timer has already been expired, i.e. UE tries to decode PDCCH and to send periodic CSI during the period when On-duration timer is running. Time alignment timers shall be set to “infinity” so that UL timing alignment is maintained during the test.Editor note: whether to revise power level to be gradually changed

Figure 6.5.1.4.4-1 - SNR variation for in-sync testing
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6.5.1.4.4.1
Initial Conditions



This test shall be tested using any of the test configurations in Table 4.5.1.4.4.1-1.

Table 6.5.1.4.4.1-1: Supported test configurations for NR FR1 PCell 

	Configuration
	Description

	1
	FDD, SSB SCS 15 KHz, data SCS 15KHz, BW 10MHz

	2
	TDD, SSB SCS 15 KHz, data SCS 15KHz, BW 10MHz

	3
	TDD, SSB SCS 30 KHz, data SCS 30KHz, BW 40MHz

	Note:
The UE is only required to pass in one of the supported test configurations in FR1


Configure the test equipment and the DUT according to the parameters in Table 4.5.1.4.4.1-2

Table 6.5.1.4.4.1-2: Initial conditions for SA FR1 radio link monitoring in-sync test for NR 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.4-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 6.5.1.4.4.1-1

	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
	N/A
	


PDCCH transmission parameters are given in Table 4.5.1.4.4.1-3
Table 6.5.1.4.4.1-3: PDCCH transmission parameters for in-sync

	Attribute
	Value for BLER Configuration #0

	DCI payload size
	1-0

	Number of control OFDM symbols
	2

	Aggregation level (CCE)
	4

	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 (MHz)
	TBD

	Sub-carrier spacing (kHz)
	TBD

	DMRS precoder granularity
	REG bundle size

	REG bundle size
	6

	CP length
	Normal

	Mapping from REG to CCE
	Distributed


1. Message contents are defined in clause 6.5.1.4.4.3.

2. There is one cell (Cell 1), which is the active NR cell, in the test. The power levels and settings are set according to Annex TBD, Table TBD. The connection setup is done according to the settings in Annex C.1.3, and the downlink signal levels as per Annex C.1.2

3. The general test parameters are given in Table 6.5.1.4.5-4 below. 

4. Downlink signals for NR cell are initially set up according to Annex C.1.

Table 6.5.1.4.4.1-4: General test parameters for FR1 in-sync testing in DRX mode

	Parameter
	Unit
	Value

	
	
	Test 1

	Active PCell
	
	Cell 1

	RF Channel Number
	
	1

	Duplex mode
	Config 1
	
	FDD

	
	Config 2, 3
	
	TDD

	BWchannel
	Config 1
	MHz
	10: NRB,c = 52

	
	Config 2
	
	10: NRB,c = 52

	
	Config 3
	
	40: NRB,c = 106 

	DL initial BWP configuration
	Config 1, 2, 3
	
	DLBWP.0.1

	DL dedicated BWP configuration
	Config 1, 2, 3
	
	DLBWP.1.1

	UL initial BWP configuration
	Config 1, 2, 3
	
	ULBWP.0.1

	UL dedicated BWP configuration
	Config 1, 2, 3
	
	ULBWP.1.1

	TDD Configuration
	Config 1
	
	Not Applicable

	
	Config 2
	
	TDDConf.1.1

	
	Config 3
	
	TDDConf.2.1

	CORESET Reference Channel
	Config 1
	
	CR.1.1 FDD

	
	Config 2
	
	CR.1.1 TDD

	
	Config 3
	
	CR.2.1 TDD

	SSB Configuration
	Config 1
	
	SSB.1 FR1

	
	Config 2
	
	SSB.1 FR1

	
	Config 3
	
	SSB.2 FR1

	SMTC Configuration
	Config 1, 2
	
	SMTC.1

	
	Config 3
	
	SMTC.1

	PDSCH/PDCCH subcarrier spacing
	Config 1, 2
	
	15 KHz

	
	Config 3
	
	30 KHz

	PRACH Configuration
	Config 1, 2
	
	Table A.3.8.2.4-1

	
	Config 3
	
	Table A.3.8.2.4-1

	SSB index assigned as RLM RS
	
	0

	OCNG parameters
	
	OP.1

	CP length

	
	Normal

	Correlation Matrix and Antenna Configuration
	
	2x2 Low

	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 
	
	Table A.3.3.3-1

	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
	
	[CSI-RS.1.3 FDD]

	
	Config 2
	
	[CSI-RS.1.3 TDD]

	
	Config 3
	
	[CSI-RS.2.3 TDD]

	T1
	s
	4

	T2
	s
	1.6

	T3
	s
	1.36

	T4
	s
	0.4

	T5
	s
	1.4

	D1
	s
	1

	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.


6.5.1.4.4.2
Test Procedure

There is one cell (Cell 1), which is the active NR cell, in the test. The test consists of five successive time periods, with time duration of T1, T2, T3, T4 and T5 respectively. Figure A.6.5.1.4.1-1 shows the variation of the downlink SNR in the active cell to emulate out-of-sync and in-sync states.. Prior to the start of the time duration T1, the UE shall be fully synchronized to PCell. The UE shall be configured for periodic CQI reporting in PUCCH [format 1] with a reporting periodicity as mentioned in the above table 4.5.1.4.4.1-4.
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 [6] clause 4.5.

2. Set the parameters according to T1 in Table 4.5.1.4.4-1 for subtest 1 and 2. Propagation conditions are set according to Annex TBD. T1 starts.
3. When T1 expires the SS shall change the SNR value to T2 as specified in Table 4.5.1.4.5-1. T2 starts.

4. When T2 expires the SS shall change the SNR value to T3 as specified in Table 4.5.1.4.5-1. T3 starts.

5. When T3 expires the SS shall change the SNR value to T3 as specified in Table 4.5.1.4.5-1. T4 starts.

6. When T4 expires the SS shall change the SNR value to T3 as specified in Table 4.5.1.4.5-1. T5 starts.

7.
If the SS detects uplink power equal to or higher than -39 dBm in the On-duration part of every DRX cycle in the subframe according the configured CQI reporting mode (PUCCH 1-0) during the period from time point A to time point F (1120 ms after the start of time duration T5) the number of successful tests is increased by one.

Otherwise the number of failed tests is increased by one.

8. Repeat steps 2-7 for all subtests until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.

6.5.1.4.4.3
Message Contents

Message contents are according to TS 38.508-1 [14] clause 4.6.1 with the following exceptions.

Table 4.5.1.1.4.3-2: PDCCH Search Space

	Derivation Path: TS 38.508-1 [14], Table 4.6.3-162

	Information Element
	Value/remark
	Comment
	Condition

	SearchSpace ::= SEQUENCE {
	
	
	

	  searchSpaceId
	0
	SearchSpaceId with condition CSS
	CSS

	  controlResourceSetId
	0
	ControlResourceSetId
	

	  monitoringSlotPeriodicityAndOffset CHOICE {
	
	
	

	    sl1
	NULL
	
	

	  }
	
	
	

	  duration
	2
	
	

	  monitoringSymbolsWithinSlot
	11000000000000
	Symbols 0 and 1
	

	  nrofCandidates SEQUENCE {
	
	
	

	    aggregationLevel1
	n0
	
	

	    aggregationLevel2
	n0
	
	

	    aggregationLevel4
	n0
	
	

	    aggregationLevel8
	n1
	AL8
	

	    aggregationLevel16
	n0
	
	

	  }
	
	
	

	  searchSpaceType CHOICE {
	
	
	

	    common SEQUENCE {
	
	
	CSS, SISS

	    ue-Specific SEQUENCE {
	
	
	USS

	      dci-Formats
	formats0-0-And-1-0
	DCI Format 1_0
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 4.5.1.1.4.3-2: UE-TimersAndConstants
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-200

	Information Element
	Value/remark
	Comment
	Condition

	UE-TimersAndConstants ::= SEQUENCE {
	
	
	

	  t310
	ms0
	
	

	  n310
	n1
	
	

	  t311
	ms1000
	
	

	  n311
	n1
	
	

	}
	
	
	


Table 4.5.1.1.4.3-3: CSI-FrequencyOccupation

	Derivation Path: TS 38.508-1 [14], Table 4.6.3-33

	Information Element
	Value/remark
	Comment
	Condition

	CSI-FrequencyOccupation ::= SEQUENCE {
	
	
	

	  startingRB
	0
	
	

	  nrofRBs
	52
	10 MHz (Test 1, 2, 4, 5)
	

	
	106
	40 MHz (Test 3, 6)
	

	}
	
	
	


6.5.1.4.5
Test Requirement

The requirements in this section apply for each SSB based RLM-RS resource configured for the PCell, provided that the SSB configured for RLM are actually transmitted within UE active DL BWP during the entire evaluation period specified in section 6.5.1.4.3.

Table 6.5.1.4.5-1 defines the cell specific primary level settings.

The UE behaviour in each test during time durations T1, T2, T3, T4 and T5 shall be as follows:

During the period from time point A to time point F (D1 second after the start of time duration T5) the UE shall transmit uplink signal at least in all uplink slots configured for CSI transmission according to the configured periodic CSI reporting.

The rate of correct events observed during repeated tests shall be at least 90% with a confidence interval of 95%.

Table A.4.5.1.4.5-1: Cell specific test parameters for FR1 for in-sync radio link monitoring tests in DRX mode
	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
	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
	Config 1
	dB
	1
	-7
	-15
	-4.5
	1

	
	Config 2
	
	1
	-7
	-15
	-4.5
	1

	
	Config 3
	
	1
	-7
	-15
	-4.5
	1
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	Config 1
	dBm/15 KHz
	-98

	
	Config 2
	
	-98

	
	Config 3
	
	-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 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 A.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. For testing of a UE which supports 4RX on all bands, the SNR during T3 and T4 is modified as specified in section A.3.6.


6.5.1.5
NR SA FR1 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. The following aspects are either missing or TBD

- Message contents are not complete.

- There are brackets in test requirements.

- Some parts of TC are TBDs.

-TT is incomplete.

6.5.1.5.1
Test purpose
The purpose of this test is 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 FR1 PCell CSI-RS Out-of-sync radio link monitoring requirements in TS 38.133 [6] clause 8.1.

6.5.1.5.2
Test applicability
This test applies to all types of NR UE release 15 and forward supporting CSI-RS based RLM.

6.5.1.5.3
Minimum conformance requirements
The minimum conformance requirements are specified in clause 6.5.1.0.3.

The normative reference for this requirement is TS 38.133 [6] clause A.6.5.1.5.

6.5.1.5.4
Test description
The test consists of two subtests with one cell configured, the NR PCell; the difference between the two subtests is whether the measurement gap is configured on the PCell or not. Each subtest consists of three successive time periods, with time duration of T1, T2 and T3 respectively. Figure 6.5.1.5.4-1 shows the three different time durations and the corresponding variation of the downlink SNR in the active cell to emulate out-of-sync states.
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Figure 6.5.1.5.4-1: SNR variation for out-of-sync testing
6.5.1.5.4.1
Initial conditions

This test shall be tested using any of the test configurations in Table 6.5.1.5.4.1-1.

Table 6.5.1.5.4.1-1: Supported test configurations for NR SA FR1 radio link monitoring out-of-sync test for PCell configured with CSI-RS-based RLM RS in non-DRX

	Configuration
	Description

	6.5.1.5-1
	FDD duplex mode, 15 kHz SSB SCS, 10MHz bandwidth

	6.5.1.5-2
	TDD duplex mode, 15 kHz SSB SCS, 10MHz bandwidth

	6.5.1.5-3
	TDD duplex mode, 30kHz SSB SCS, 40MHz bandwidth

	Note:
The UE is only required to pass in one of the supported test configurations in FR1


Configure the test equirement and the DUT according to the parameters in Table 6.5.1.5.4.1-2.

Table 6.5.1.5.4.1-2: Initial conditions for NR SA radio link monitoring NR SA FR1 radio link monitoring out-of-sync test for PCell configured with CSI-RS-based RLM RS 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.4-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 6.5.1.5.4.1-1.

	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
	


1. The general test parameter settings are set up according to Table 6.5.1.5.4.1-3. The measurement gap configuration for subtest 2 is according to Table 6.5.1.5.4.1-4. The NZP-CSI-RS configuration for subtest 1 and 2 is according to Table 6.5.1.5.4.1-5.

2. Message contents are defined in clause 6.5.1.5.4.3.

3. There are one cell in the test, where Cell 1 is the NR PCell on the NR carrier. Cell 1 is the cell used for connection setup with the power level set according to Table 6.5.1.5.5-1 for this test. Cell 1 is configured according to Annex C.1.1 and C.1.2.

Table 6.5.1.5.4.1-3: General test parameters for NR SA FR1 radio link monitoring out-of-sync test for PCell configured with CSI-RS-based RLM RS in non-DRX

	Parameter
	Unit
	Value

	
	
	Test 1
	Test 2

	Active PCell 
	
	Cell 1
	Cell 1

	RF Channel Number
	
	1
	1

	Duplex mode
	Config 1
	
	FDD
	FDD

	
	Config 2, 3
	
	TDD
	TDD

	TDD Configuration
	Config 1
	
	Not Applicable
	Not Applicable

	
	Config 2
	
	[TDDConf.1.1]
	[TDDConf.1.1]

	
	Config 3
	
	[TDDConf.2.1]
	[TDDConf.2.1]

	CORESET Reference Channel
	Config 1
	
	[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]

	SSB Configuration
	Config 1
	
	TBD (Note: periodicity is 20ms)
	TBD (Note: periodicity is 20ms)

	
	Config 2
	
	TBD (Note: periodicity is 20ms)
	TBD (Note: periodicity is 20ms)

	
	Config 3
	
	TBD (Note: periodicity is 20ms)
	TBD (Note: periodicity is 20ms)

	SMTC Configuration
	Config 1, 2
	
	FR1 pattern 1
	FR1 pattern 1

	
	Config 3
	
	FR1 pattern 2
	FR1 pattern 2

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

	
	Config 3
	
	30 KHz
	30 KHz

	csi-RS-Index assigned as RLM RS
	
	[0]
	[0]

	OCNG parameters
	
	TBD
	TBD

	CP length

	
	Normal
	Normal

	Correlation Matrix and Antenna Configuration
	
	[2x2 Low]
	[2x2 Low]

	Out of sync transmission parameters 
	DCI format
	
	1-0
	1-0

	
	Number of Control OFDM symbols
	
	2
	2

	
	Aggregation level 
	CCE
	8
	8

	
	Ratio of hypothetical PDCCH RE energy to average CSI-RS RE energy
	dB
	4
	4

	
	Ratio of hypothetical PDCCH DMRS energy to average CSI-RS RE energy
	dB
	4
	4

	
	DMRS precoder granularity
	
	REG bundle size
	REG bundle size

	
	REG bundle size
	
	6
	6

	DRX
	
	OFF
	OFF

	Gap pattern ID 
	
	[N.A.]
	*[gp0]

	Layer 3 filtering
	
	Enabled
	Enabled

	T310 timer
	ms
	0
	0

	T311 timer
	ms
	1000
	1000

	N310
	
	1
	1

	N311
	
	1
	1

	NZP CSI-RS configuration 
	
	[ResourceId 1]
	[ResourceId 0]

	ZP CSI-RS configuation 
	
	TBD
	TBD

	CSI-IM configuration 
	
	TBD
	TBD

	Periodic CSI reporting
	
	PUCCH
	PUCCH

	CSI reporting periodicity
	Config 1, 2
	slot
	[5] 
	[5] 

	
	Config 3
	
	[10]
	[10]

	T1
	s
	1
	1

	T2
	s
	0.4
	0.4

	T3
	s
	[0.6]
	[0.6]

	D1
	s
	[0.24]
	[0.44]

	Note 1:
UE-specific PDCCH is not transmitted after T1 starts.


Table 6.5.1.5.4.1-4: Measurement gap configuration for NR SA FR1 radio link monitoring out-of-sync test for PCell configured with CSI-RS-based RLM RS in non-DRX
	Field
	Test 2

	
	Value

	gapOffset
	[0]


Table 6.5.1.5.4.1-5: NZP-CSI-RS resource configuration for NR SA FR1 radio link monitoring out-of-sync test for PCell configured with CSI-RS-based RLM RS in non-DRX

	Field
	ResourceId 0
	ResourceId 1

	
	Value
	Value

	frequencyDomainAllocationNote 1
	row1
	row2

	startingRB
	0
	0

	nrofRBs
	Note 2
	Note 2

	Note 1:
TS 38.211 [6] table 7.4.1.5.3-1

Note 2:
nrofRBs is derived based on the Configuration in TS 38.133 [6] Table A.6.5.1.5.1-1


6.5.1.5.4.2
Test procedure

Prior to the start of the time duration T1, the UE shall be fully synchronized to Cell 1. The UE shall be configured for periodic CSI reporting with a reporting periodicity of [5] or [10] ms. In the test, DRX configuration is not enabled. The UE is configured to perform inter-frequency measurements using GP ID #0 (40ms) in subtest 2.

1. Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR SA, 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 of Cell 1 according to T1 in Table 6.5.1.5.5-1. Propagation conditions are set according to Annex C.2.3. T1 starts.

3. When T1 expires the SS shall change the SNR value to T2 as specified in Table 6.5.1.5.5-1. T2 starts.

4. When T2 expires the SS shall change the SNR value to T3 as specified in Table 6.5.1.5.5-1. T3 starts.

5. If the SS:

a) detects uplink power equal to or higher than [-39] dBm in each slot configured for CQI transmission (according CQI reporting on PUCCH) during the period from time point A to time point B

and

b) does not detect any uplink power higher than [-48.5] dBm from time point C (D1 after the start of T3) until T3 expires,

the number of successful tests is increased by one.

Otherwise the number of failed tests is increased by one.

6.
When T3 expires the SS shall change the SNR value to T1 as specified in Table 6.5.1.5.5-1.

7.
If the UE has not re-established the connection in at least 1s, the UE is switched off and then on. Ensure the UE is in RRC_CONNECTED according to TS 38.508-1 [14] clause FFS.

8.
Repeat steps 2-7 for all subtests until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.

6.5.1.5.4.3
Message contents

Message contents are according to TS 38.508-1 [14] clause 4.6 with the following exceptions: 

Table 6.5.1.5.4.3-1: Common Exception messages for NR SA FR1 radio link monitoring out-of-sync test for PCell configured with CSI-RS-based RLM RS in non-DRX mode

	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	FFS


6.5.1.5.5
Test requirement
Tables 6.5.1.5.4.1-3 and 6.5.1.5.5-1 define the primary level settings including test tolerances for Radio Link Monitoring Out-of-sync Test for FR1 PCell configured with CSI-RS-based RLM in non-DRX mode.

Table 6.5.1.5.5-1: Cell specific test parameters for NR SA FR1 radio link monitoring out-of-sync test for PCell configured with CSI-RS-based RLM RS in non-DRX mode
	Parameter
	Unit
	Test 1
	Test 2

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	PDCCH_beta
	dB
	4
	4

	PDCCH_DMRS_beta
	dB
	4
	4

	PBCH_beta
	dB
	0
	0

	PSS_beta
	dB
	
	

	SSS_beta
	dB
	
	

	PDSCH_beta
	dB
	
	

	OCNG_beta
	dB
	
	

	SNR
	Config 1
	dB
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	Config 2
	
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	Config 3
	
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
[image: image77.wmf]oc

N


	Config 1
	dBm/15KHz
	[-98] + TT
	[-98] + TT

	
	Config 2
	
	[-98] + TT
	[-98] + TT

	
	Config 3
	
	[-98] + TT
	[-98] + TT

	Propagation condition
	
	[TDL-C 300ns 100Hz]
	[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 A.6.5.1.5.1-1.

Note 9:
The SNR values are specified for testing a UE which supports 2RX on at least one band. For testing of a UE which supports 4RX on all bands, the SNR during T3 is [A.3.6].


The UE behaviour in each test during time durations T1, T2 and T3 shall be as follows:

During time durations T1, T2 and T3, the UE shall transmit uplink signal at least in all subframes configured for CSI transmission on Cell 1.

During the period from time point A to time point B the UE shall transmit uplink signal in Cell 1 at least in all uplink slots configured for CSI transmission according to the configured periodic CSI reporting for Cell 1.

The UE shall stop transmitting uplink signal in Cell 1 no later than time point C (D1 ms after the start of the time duration T3, D1 = 240 for sub-test 1 and D1 = 440 for sub-test 2) on the PCell.

The rate of correct events observed during repeated tests shall be at least 90% with a confidence level of 95%.
6.5.1.6
NR SA FR1 radio link monitoring in-sync test for PCell configured with CSI-RS-based RLM RS in non-DRX mode

Editor’s note: This test case is incomplete. The following aspects are either missing or TBD

- Message contents are not complete.

- There are brackets in test requirements.

- Some parts of TC are TBDs.

-TT is incomplete.

6.5.1.6.1
Test purpose
The purpose of this test is 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 TS 38.133 [6] clause 8.1.

6.5.1.6.2
Test applicability
This test applies to all types of NR UE release 15 and forward supporting CSI-RS based RLM.

6.5.1.6.3
Minimum conformance requirements
The minimum conformance requirements are specified in clause 6.5.1.0.3.

The normative reference for this requirement is TS 38.133 [6] clause A.6.5.1.6.

6.5.1.6.4
Test description
The test consists of two subtests with one cell configured, the NR PCell; the difference between the two subtests is whether the measurement gap is configured on the PCell or not. Each subtest consists of five successive time periods, with time duration of T1, T2, T3, T4 and T5 respectively. Figure 6.5.1.6.4-1 shows the five different time durations and the corresponding variation of the downlink SNR in the active cell to emulate in-sync states.
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Figure 6.5.1.6.4-1: SNR variation for In-sync testing
6.5.1.6.4.1
Initial conditions

This test shall be tested using any of the test configurations in Table 6.5.1.6.4.1-1.

Table 6.5.1.6.4.1-1: Supported test configurations for NR SA FR1 radio link monitoring in-sync test for PCell configured with CSI-RS-based RLM RS in non-DRX mode

	Configuration
	Description

	6.5.1.6-1
	FDD duplex mode, 15 kHz SSB SCS, 10MHz bandwidth

	6.5.1.6-2
	TDD duplex mode, 15 kHz SSB SCS, 10MHz bandwidth

	6.5.1.6-3
	TDD duplex mode, 30kHz SSB SCS, 40MHz bandwidth

	Note:
The UE is only required to pass in one of the supported test configurations in FR1


Configure the test equirement and the DUT according to the parameters in Table 6.5.1.6.4.1-2.

Table 6.5.1.6.4.1-2: Initial conditions for for NR SA FR1 radio link monitoring in-sync test for PCell configured with CSI-RS-based RLM RS 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.4-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 6.5.1.6.4.1-1.

	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
	N/A
	


1. The general test parameter settings are set up according to Table 6.5.1.6.4.1-3. The measurement gap configuration for subtest 2 is according to Table 6.5.1.6.4.1-4. The NZP-CSI-RS configuration for subtest 1 and 2 is according to Table 6.5.1.6.4.1-5.

2. Message contents are defined in clause 6.5.1.6.4.3.

3. There are one cell in the test, where Cell 1 is the NR PCell on the NR carrier. Cell 1 is the cell used for connection setup with the power level set according to Table 6.5.1.6.5-1 for this test. Cell 1 is configured according to Annex C.1.1 and C.1.2.

Table 6.5.1.6.4.1-3: General test parameters for NR SA FR1 radio link monitoring in-sync test for PCell configured with CSI-RS-based RLM RS in non-DRX mode
	Parameter
	Unit
	Value

	
	
	Test 1
	Test 2

	Active PCell 
	
	Cell 1
	Cell 1

	RF Channel Number
	
	1
	1

	Duplex mode
	Config 1
	
	FDD
	FDD

	
	Config 2, 3
	
	TDD
	TDD

	TDD Configuration
	Config 1
	
	Not Applicable
	Not Applicable

	
	Config 2
	
	[TDDConf.1.1]
	[TDDConf.1.1]

	
	Config 3
	
	[TDDConf.2.1]
	[TDDConf.2.1]

	CORESET Reference Channel
	Config 1
	
	[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]

	SSB Configuration
	Config 1
	
	TBD (Note: periodicity is 20ms)
	TBD (Note: periodicity is 20ms)

	
	Config 2
	
	TBD (Note: periodicity is 20ms)
	TBD (Note: periodicity is 20ms)

	
	Config 3
	
	TBD (Note: periodicity is 20ms)
	TBD (Note: periodicity is 20ms)

	SMTC Configuration
	Config 1, 2
	
	FR1 pattern 1
	FR1 pattern 1

	
	Config 3
	
	FR1 pattern 2
	FR1 pattern 2

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

	
	Config 3
	
	30 KHz
	30 KHz

	csi-RS-Index assigned as RLM RS
	
	[0]
	[0]

	OCNG parameters
	
	TBD
	TBD

	CP length

	
	Normal
	Normal

	Correlation Matrix and Antenna Configuration
	
	[2x2 Low]
	[2x2 Low]

	Out of sync transmission parameters 
	DCI format
	
	1-0
	1-0

	
	Number of Control OFDM symbols
	
	2
	2

	
	Aggregation level 
	CCE
	8
	8

	
	Ratio of hypothetical PDCCH RE energy to average CSI-RS RE energy
	dB
	4
	4

	
	Ratio of hypothetical PDCCH DMRS energy to average CSI-RS RE energy
	dB
	4
	4

	
	DMRS precoder granularity
	
	REG bundle size
	REG bundle size

	
	REG bundle size
	
	6
	6

	In sync transmission parameters 
	DCI format
	
	1-0
	1-0

	
	Number of Control OFDM symbols
	
	2
	2

	
	Aggregation level 
	CCE
	4
	4

	
	Ratio of hypothetical PDCCH RE energy to average CSI-RS RE energy
	dB
	0
	0

	
	Ratio of hypothetical PDCCH DMRS energy to average CSI-RS RE energy
	dB
	0
	0

	
	DMRS precoder granularity
	
	REG bundle size
	REG bundle size

	
	REG bundle size
	
	6
	6

	DRX
	
	OFF
	OFF

	Gap pattern ID 
	
	[N.A.]
	*[gp0]

	Layer 3 filtering
	
	Enabled
	Enabled

	T310 timer
	ms
	0
	0

	T311 timer
	ms
	1000
	1000

	N310
	
	1
	1

	N311
	
	1
	1

	NZP CSI-RS configuration 
	
	[ResourceId 1]
	[ResourceId 0]

	ZP CSI-RS configuation 
	
	TBD
	TBD

	CSI-IM configuration 
	
	TBD
	TBD

	Periodic CSI reporting
	
	PUCCH
	PUCCH

	CSI reporting periodicity
	Config 1, 2
	slot
	[5] 
	[5] 

	
	Config 3
	
	[10]
	[10]

	T1
	s
	1
	1

	T2
	s
	0.4
	0.4

	T3
	s
	[0.6]
	[0.6]

	D1
	s
	[0.24]
	[0.44]

	Note 1:
UE-specific PDCCH is not transmitted after T1 starts.


Table 6.5.1.6.4.1-4: Measurement gap configuration for NR SA FR1 radio link monitoring in-sync test for PCell configured with CSI-RS-based RLM RS in non-DRX mode
	Field
	Test 2

	
	Value

	gapOffset
	[0]

	Note 1:
RLM RS is partially overlapped with measurement gap
	


Table 6.5.1.6.4.1-5: NZP-CSI-RS resource configuration for NR SA FR1 radio link monitoring in-sync test for PCell configured with CSI-RS-based RLM RS in non-DRX mode

	Field
	ResourceId 0
	ResourceId 1

	
	Value
	Value

	frequencyDomainAllocationNote 1
	row1
	row2

	startingRB
	0
	0

	nrofRBs
	Note 2
	Note 2

	Note 1:
TS 38.211 [6] table 7.4.1.5.3-1

Note 2:
nrofRBs is derived based on the Configuration in TS 38.133 [6] Table A.4.5.1.6.1-1


6.5.1.6.4.2
Test procedure
Prior to the start of the time duration T1, the UE shall be fully synchronized to Cell 1. The UE shall be configured for periodic CSI reporting with a reporting periodicity of [5] or [10] ms. In the test, DRX configuration is not enabled. The UE is configured to perform inter-frequency measurements using GP ID #0 (40ms) in subtest 2.

1. Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR SA, 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 of Cell 1 according to T1 in Table 6.5.1.6.5-1. Propagation conditions are set according to Annex C.2.3. T1 starts.

3. When T1 expires the SS shall change the SNR value to T2 as specified in Table 6.5.1.6.5-1. T2 starts.

4. When T2 expires the SS shall change the SNR value to T3 as specified in Table 6.5.1.6.5-1. T3 starts.

5. When T3 expires the SS shall change the SNR value to T4 as specified in Table 6.5.1.6.5-1. T4 starts.

6. When T4 expires the SS shall change the SNR value to T5 as specified in Table 6.5.1.6.5-1. T5 starts.

7. If the SS detects uplink power equal to or higher than [-39] dBm in each slot configured for CQI transmission (according CQI reporting on PUCCH) during the period from time point A to time point F (T6 after the start of time duration T5) the number of successful tests is increased by one.

Otherwise the number of failed tests is increased by one.

8. After T5 expires, repeat steps 2-7 for both subtests until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.

6.5.1.6.4.3
Message contents

Message contents are according to TS 38.508-1 [14] clause 4.6 with the following exceptions: 

Table 6.5.1.6.4.3-1: Common Exception messages for NR SA FR1 radio link monitoring in-sync test for PCell configured with CSI-RS-based RLM RS in non-DRX mode

	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	FFS


6.5.1.6.5
Test requirement
Tables 6.5.1.6.4.1-3 and 6.5.1.6.5-1 define the primary level settings including test tolerances for Radio Link Monitoring In-sync Test for FR1 PCell configured with CSI-RS-based RLM in non-DRX mode.

Table 6.5.1.6.5-1: Cell specific test parameters for NR SA FR1 radio link monitoring in-sync test for PCell configured with CSI-RS-based RLM RS in non-DRX mode
	Parameter
	Unit
	Test 1
	Test 2

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	PDCCH_beta
	dB
	4
	4

	PDCCH_DMRS_beta
	dB
	4
	4

	PBCH_beta
	dB
	0
	0

	PSS_beta
	dB
	
	

	SSS_beta
	dB
	
	

	PDSCH_beta
	dB
	
	

	OCNG_beta
	dB
	
	

	SNR
	Config 1
	dB
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	Config 2
	
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	Config 3
	
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
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	Config 1
	dBm/15KHz
	[-98] + TT
	[-98] + TT

	
	Config 2
	
	[-98] + TT
	[-98] + TT

	
	Config 3
	
	[-98] + TT
	[-98] + TT

	Propagation condition
	
	[TDL-C 300ns 100Hz]
	[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 A.6.5.1.6.1-1.

Note 9:
The SNR values are specified for testing a UE which supports 2RX on at least one band. For testing of a UE which supports 4RX on all bands, the SNR during T3 is [A.3.6].


The UE behaviour in each test during time durations T1, T2, T3, T4 and T5 shall be as follows:

During the period from time point A to time point F (T6 second after the start of time duration T5) the UE shall transmit uplink signal at least in all uplink slots configured for CSI transmission according to the configured periodic CSI reporting on the PCell.

The rate of correct events observed during repeated tests shall be at least 90% with a confidence level of 95%.
6.5.1.7
NR SA FR1 radio link monitoring out-of-sync test for PCell configured with CSI-RS-based RLM RS in DRX mode

Editor’s note: This test case is incomplete. The following aspects are either missing or TBD

- Message contents are not complete.

- There are brackets in test requirements.

- Some parts of TC are TBDs.

-TT is incomplete.

6.5.1.7.1
Test purpose
The purpose of this test is 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 FR1 PCell CSI-RS Out-of-sync radio link monitoring requirements in TS 38.133 [6] clause 8.1.

6.5.1.7.2
Test applicability
This test applies to all types of NR UE release 15 and forward supporting CSI-RS based RLM and long DRX cycle.

6.5.1.7.3
Minimum conformance requirements
The minimum conformance requirements are specified in clause 6.5.1.0.3.

The normative reference for this requirement is TS 38.133 [6] clause A.6.5.1.7.

6.5.1.7.4
Test description
The test consists of two subtests with one cell configured, the NR PCell; the difference between the two subtests is whether the measurement gap is configured on the PCell or not. Each subtest consists of three successive time periods, with time duration of T1, T2 and T3 respectively. Figure 6.5.1.7.4-1 shows the three different time durations and the corresponding variation of the downlink SNR in the active cell to emulate out-of-sync states.
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Figure 6.5.1.7.4-1: SNR variation for out-of-sync testing
6.5.1.7.4.1
Initial conditions

This test shall be run in one of the configurations defined in Table 6.5.1.7.4.1-1.

Table 6.5.1.7.4.1-1: Supported test configurations for NR SA FR1 radio link monitoring out-of-sync test for PCell configured with CSI-RS-based RLM RS in DRX mode

	Configuration
	Description

	6.5.1.7-1
	FDD duplex mode, 15 kHz SSB SCS, 10MHz bandwidth

	6.5.1.7-2
	TDD duplex mode, 15 kHz SSB SCS, 10MHz bandwidth

	6.5.1.7-3
	TDD duplex mode, 30kHz SSB SCS, 40MHz bandwidth

	Note:
The UE is only required to pass in one of the supported test configurations in FR1


Configure the test equirement and the DUT according to the parameters in Table 6.5.1.7.4.1-2.

Table 6.5.1.7.4.1-2: Initial conditions for NR SA radio link monitoring for NR SA FR1 radio link monitoring out-of-sync test for PCell configured with CSI-RS-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, 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 6.5.1.7.4.1-1.

	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
	


1. The general test parameter settings are set up according to Table 6.5.1.7.4.1-3. The measurement gap configuration for subtest 2 is according to Table 6.5.1.7.4.1-4. The NZP-CSI-RS configuration for subtest 1 and 2 is according to Table 6.5.1.7.4.1-5. The DRX configuration for subtest 1 and 2 is according to Table 6.5.1.7.4.1-6. The time alignment timer configuration for subtest 1 and 2 is according to Table 6.5.1.7.4.1-7.

2. Message contents are defined in clause 6.5.1.7.4.3.

3. There are one cell in the test, where Cell 1 is the NR PCell on the NR carrier. Cell 1 is the cell used for connection setup with the power level set according to Table 6.5.1.7.5-1 for this test. Cell 1 is configured according to Annex C.1.1 and C.1.2.

Table 6.5.1.7.4.1-3: General test parameters for NR SA FR1 radio link monitoring out-of-sync test for PCell configured with CSI-RS-based RLM RS in DRX mode
	Parameter
	Unit
	Value

	
	
	Test 1
	Test 2

	Active PCell 
	
	Cell 1
	Cell 1

	RF Channel Number
	
	1
	1

	Duplex mode
	Config 1
	
	FDD
	FDD

	
	Config 2, 3
	
	TDD
	TDD

	TDD Configuration
	Config 1
	
	Not Applicable
	Not Applicable

	
	Config 2
	
	[TDDConf.1.1]
	[TDDConf.1.1]

	
	Config 3
	
	[TDDConf.2.1]
	[TDDConf.2.1]

	CORESET Reference Channel
	Config 1
	
	[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]

	SSB Configuration
	Config 1
	
	TBD (Note: periodicity is 20ms)
	TBD (Note: periodicity is 20ms)

	
	Config 2
	
	TBD (Note: periodicity is 20ms)
	TBD (Note: periodicity is 20ms)

	
	Config 3
	
	TBD (Note: periodicity is 20ms)
	TBD (Note: periodicity is 20ms)

	SMTC Configuration
	Config 1, 2
	
	FR1 pattern 1
	FR1 pattern 1

	
	Config 3
	
	FR1 pattern 2
	FR1 pattern 2

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

	
	Config 3
	
	30 KHz
	30 KHz

	csi-RS-Index assigned as RLM RS
	
	[0]
	[0]

	OCNG parameters
	
	TBD
	TBD

	CP length

	
	Normal
	Normal

	Correlation Matrix and Antenna Configuration
	
	[2x2 Low]
	[2x2 Low]

	Out of sync transmission parameters 
	DCI format
	
	1-0
	1-0

	
	Number of Control OFDM symbols
	
	2
	2

	
	Aggregation level 
	CCE
	8
	8

	
	Ratio of hypothetical PDCCH RE energy to average CSI-RS RE energy
	dB
	4
	4

	
	Ratio of hypothetical PDCCH DMRS energy to average CSI-RS RE energy
	dB
	4
	4

	
	DMRS precoder granularity
	
	REG bundle size
	REG bundle size

	
	REG bundle size
	
	6
	6

	DRX
	
	640
	640

	Gap pattern ID 
	
	[N.A.]
	*[gp0]

	Layer 3 filtering
	
	Enabled
	Enabled

	T310 timer
	ms
	0
	0

	T311 timer
	ms
	1000
	1000

	N310
	
	1
	1

	N311
	
	1
	1

	NZP CSI-RS configuration 
	
	[ResourceId 1]
	[ResourceId 0]

	ZP CSI-RS configuation 
	
	TBD
	TBD

	CSI-IM configuration 
	
	TBD
	TBD

	Periodic CSI reporting
	
	PUCCH
	PUCCH

	CSI reporting periodicity
	Config 1, 2
	slot
	[5] 
	[5] 

	
	Config 3
	
	[10]
	[10]

	T1
	s
	1
	1

	T2
	s
	0.4
	0.4

	T3
	s
	[0.6]
	[0.6]

	D1
	s
	[0.24]
	[0.44]

	Note 1:
UE-specific PDCCH is not transmitted after T1 starts.


Table 6.5.1.7.4.1-4: Measurement gap configuration for NR SA FR1 radio link monitoring out-of-sync test for PCell configured with CSI-RS-based RLM RS in DRX mode

	Field
	Test 2

	
	Value

	gapOffset
	[0]

	Note 1:
E-UTRAN PCell and PSCell are SFN-synchronous and frame boundary aligned. (Ensure that RLM RS is partially overlapped with measurement gap)


Table 6.5.1.7.4.1-5: NZP-CSI-RS resource configuration for NR SA FR1 radio link monitoring out-of-sync test for PCell configured with CSI-RS-based RLM RS in DRX mode

	Field
	ResourceId 0
	ResourceId 1

	
	Value
	Value

	frequencyDomainAllocationNote 1
	row1
	row2

	startingRB
	0
	0

	nrofRBs
	Note 2
	Note 2

	Note 1:
TS 38.211 [6] table 7.4.1.5.3-1

Note 2:
nrofRBs is derived based on the Configuration in TS 38.133 [6] Table A.4.5.1.7.1-1


Table 6.5.1.7.4.1-6: DRX Configuration for NR SA FR1 radio link monitoring out-of-sync test for PCell configured with CSI-RS-based RLM RS in DRX mode

	Field
	Test 1
	Test 2

	
	Value
	Value

	drx-onDurationTimer
	[ms6]
	[ms6]

	drx-InactivityTimer
	[ms1]
	[ms1]

	drx-RetransmissionTimerDL
	[sl1]
	[sl1]

	drx-RetransmissionTimerUL
	[sl1]
	[sl1]

	longDRX-CycleStartOffset
	[ms640]
	[ms40]

	shortDRX
	disable
	disable


Table 6.5.1.7.4.1-7: TimeAlignmentTimer Configuration for NR SA FR1 radio link monitoring out-of-sync test for PCell configured with CSI-RS-based RLM RS in DRX mode

	Field
	Test 1
	Test 2

	
	Value
	Value

	TimeAlignmentTimer
	infinity
	infinity

	periodicityAndOffset in SchedulingRequestResourceConfig
	Config 1, 2
	[sl5]
	[sl5]

	
	Config 3
	[sl10]
	[sl10]


6.5.1.7.4.2
Test procedure

Prior to the start of the time duration T1, the UE shall be fully synchronized to Cell 1. The UE shall be configured for periodic CSI reporting with a reporting periodicity of [5] or [10] ms. In the test, DRX configuration is enabled in PCell and DRX inactivity timer has already been expired, i.e. UE tries to decode PDCCH and to send periodic CQI during the period when On-duration timer is running. Time alignment timers shall be set to “infinity” so that UL timing alignment is maintained during the test. The UE is configured to perform inter-frequency measurements using GP ID #0 (40ms) in subtest 2.

1. Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR SA, DC bearer MCG and SCG, Connected without release On and Test Mode On according to TS 38.508-1 [14] clause FFS.

2. Set the parameters of Cell 1 according to T1 in Table 6.5.1.7.5-1. Propagation conditions are set according to Annex C.2.3. T1 starts.

3. When T1 expires the SS shall change the SNR value to T2 as specified in Table 6.5.1.7.5-1. T2 starts.

4. When T2 expires the SS shall change the SNR value to T3 as specified in Table 6.5.1.7.5-1. T3 starts.

5. If the SS:

a) detects uplink power equal to or higher than [-39] dBm in the On-duration part of every DRX cycle in the slots configured for CQI transmission (according CQI reporting on PUCCH) during the period from time point A to time point B

and

b) does not detect any uplink power higher than [-48.5] dBm from time point C (D1 after the start of T3) until T3 expires,

the number of successful tests is increased by one.

Otherwise the number of failed tests is increased by one.

6.
When T3 expires the SS shall change the SNR value to T1 as specified in Table 6.5.1.7.5-1.

7.
If the UE has not re-established the connection in at least 1s, the UE is switched off and then on. Ensure the UE is in RRC_CONNECTED according to TS 38.508-1 [14] clause FFS.

8.
Repeat steps 2-7 for all subtests until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.

6.5.1.7.4.3
Message contents

Message contents are according to TS 38.508-1 [14] clause FFS with the following exceptions: 

Table 6.5.1.7.4.3-1: Common Exception messages for NR SA FR1 radio link monitoring out-of-sync test for PCell configured with CSI-RS-based RLM RS in DRX mode

	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	FFS


6.5.1.7.5
Test requirement
Tables 6.5.1.7.4.1-3 and 6.5.1.7.5-1 define the primary level settings including test tolerances for Radio Link Monitoring Out-of-sync Test for FR1 PCell configured with CSI-RS-based RLM in DRX mode.

Table 6.5.1.7.5-1: Cell specific test parameters for FR1 for NR SA FR1 radio link monitoring out-of-sync test for PCell configured with CSI-RS-based RLM RS in DRX mode
	Parameter
	Unit
	Test 1
	Test 2

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	PDCCH_beta
	dB
	4
	4

	PDCCH_DMRS_beta
	dB
	4
	4

	PBCH_beta
	dB
	0
	0

	PSS_beta
	dB
	
	

	SSS_beta
	dB
	
	

	PDSCH_beta
	dB
	
	

	OCNG_beta
	dB
	
	

	SNR
	Config 1
	dB
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	Config 2
	
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	Config 3
	
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
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	Config 1
	dBm/15KHz
	[-98] + TT
	[-98] + TT

	
	Config 2
	
	[-98] + TT
	[-98] + TT

	
	Config 3
	
	[-98] + TT
	[-98] + TT

	Propagation condition
	
	[TDL-C 300ns 100Hz]
	[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 A.6.5.1.7.1-1.

Note 9:
The SNR values are specified for testing a UE which supports 2RX on at least one band. For testing of a UE which supports 4RX on all bands, the SNR during T3 is [A.3.6].


The UE behaviour in each test during time durations T1, T2 and T3 shall be as follows:

During time durations T1, T2 and T3, the UE shall transmit uplink signal at least in all subframes configured for CSI transmission on PCell.

During the period from time point A to time point B the UE shall transmit uplink signal in Cell 1 (PCell) at least in all uplink slots configured for CSI transmission according to the configured periodic CSI reporting for Cell 1.

The UE shall stop transmitting uplink signal in Cell 1 (PCell) no later than time point C (D1  ms after the start of the time duration T3, D = 240 for test 1 and D = 440 for test 2) on the PCell.

The rate of correct events observed during repeated tests shall be at least 90% with a confidence level of 95%.
6.5.1.8
NR SA FR1 radio link monitoring in-sync test for PCell configured with CSI-RS-based RLM RS in DRX mode

Editor’s note: This test case is incomplete. The following aspects are either missing or TBD

- Message contents are not complete.

- There are brackets in test requirements.

- Some parts of TC are TBDs.

- TT is incomplete.

6.5.1.8.1
Test purpose
The purpose of this test is 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 TS 38.133 [6] clause 8.1.

6.5.1.8.2
Test applicability
This test applies to all types of NR UE release 15 and forward supporting CSI-RS based RLM and long DRX cycle.

6.5.1.8.3
Minimum conformance requirements
The minimum conformance requirements are specified in clause 6.5.1.0.3.

The normative reference for this requirement is TS 38.133 [6] clause A.6.5.1.8.

6.5.1.8.4
Test description
The test consists of two subtests with one cell configured, the NR PCell; the difference between the two subtests is whether the measurement gap is configured on the PCell or not. Each subtest consists of five successive time periods, with time duration of T1, T2, T3, T4 and T5 respectively. Figure 6.5.1.8.4-1 shows the five different time durations and the corresponding variation of the downlink SNR in the active cell to emulate in-sync states.
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Figure 6.5.1.8.4-1: SNR variation for In-sync testing

6.5.1.8.4.1
Initial conditions
This test shall be run in one of the configurations defined in Table 6.5.1.8.4.1-1.

Table 6.5.1.8.4.1-1: Supported test configurations for NR SA FR1 radio link monitoring in-sync test for PCell configured with CSI-RS-based RLM RS in DRX mode

	Configuration
	Description

	6.5.1.8-1
	FDD duplex mode, 15 kHz SSB SCS, 10MHz bandwidth

	6.5.1.8-2
	TDD duplex mode, 15 kHz SSB SCS, 10MHz bandwidth

	6.5.1.8-3
	TDD duplex mode, 30kHz SSB SCS, 40MHz bandwidth

	Note:
The UE is only required to pass in one of the supported test configurations in FR1


Configure the test equirement and the DUT according to the parameters in Table 6.5.1.8.4.1-2.

Table 6.5.1.8.4.1-2: Initial conditions for NR SA FR1 radio link monitoring in-sync test for PCell configured with CSI-RS-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, 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 6.5.1.8.4.1-1.

	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
	N/A
	


1. The general test parameter settings are set up according to Table 6.5.1.8.4.1-3. The measurement gap configuration for subtest 2 is according to Table 6.5.1.8.4.1-4. The NZP-CSI-RS configuration for subtest 1 and 2 is according to Table 6.5.1.8.4.1-5. The DRX configuration for subtest 1 and 2 is according to Table 6.5.1.8.4.1-6. The time alignment timer configuration for subtest 1 and 2 is according to Table 6.5.1.8.4.1-7.

2. Message contents are defined in clause 6.5.1.8.4.3.

3. There are one cell in the test, where Cell 1 is the NR PCell on the NR carrier. Cell 1 is the cell used for connection setup with the power level set according to Table A.6.1.1-1 for this test. Cell 1 is configured according to Annex C.1.1 and C.1.2.

Table 6.5.1.8.4.1-3: General test parameters for NR SA FR1 radio link monitoring in-sync test for PCell configured with CSI-RS-based RLM RS in DRX mode
	Parameter
	Unit
	Value

	
	
	Test 1
	Test 2

	Active PCell
	
	Cell 1
	Cell 1

	RF Channel Number
	
	1
	1

	Duplex mode
	Config 1
	
	FDD
	FDD

	
	Config 2, 3
	
	TDD
	TDD

	TDD Configuration
	Config 1
	
	Not Applicable
	Not Applicable

	
	Config 2
	
	[TDDConf.1.1]
	[TDDConf.1.1]

	
	Config 3
	
	[TDDConf.2.1]
	[TDDConf.2.1]

	CORESET Reference Channel
	Config 1
	
	[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]

	SSB Configuration
	Config 1
	
	TBD (Note: periodicity is 20ms)
	TBD (Note: periodicity is 20ms)

	
	Config 2
	
	TBD (Note: periodicity is 20ms)
	TBD (Note: periodicity is 20ms)

	
	Config 3
	
	TBD (Note: periodicity is 20ms)
	TBD (Note: periodicity is 20ms)

	SMTC Configuration
	Config 1, 2
	
	FR1 pattern 1
	FR1 pattern 1

	
	Config 3
	
	FR1 pattern 2
	FR1 pattern 2

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

	
	Config 3
	
	30 KHz
	30 KHz

	csi-RS-Index assigned as RLM RS
	
	[0]
	[0]

	OCNG parameters
	
	TBD
	TBD

	CP length

	
	Normal
	Normal

	Correlation Matrix and Antenna Configuration
	
	[2x2 Low]
	[2x2 Low]

	Out of sync transmission parameters
	DCI format
	
	1-0
	1-0

	
	Number of Control OFDM symbols
	
	2
	2

	
	Aggregation level 
	CCE
	8
	8

	
	Ratio of hypothetical PDCCH RE energy to average CSI-RS RE energy
	dB
	4
	4

	
	Ratio of hypothetical PDCCH DMRS energy to average CSI-RS RE energy
	dB
	4
	4

	
	DMRS precoder granularity
	
	REG bundle size
	REG bundle size

	
	REG bundle size
	
	6
	6

	In sync transmission parameters
	DCI format
	
	1-0
	1-0

	
	Number of Control OFDM symbols
	
	2
	2

	
	Aggregation level 
	CCE
	4
	4

	
	Ratio of hypothetical PDCCH RE energy to average CSI-RS RE energy
	dB
	0
	0

	
	Ratio of hypothetical PDCCH DMRS energy to average CSI-RS RE energy
	dB
	0
	0

	
	DMRS precoder granularity
	
	REG bundle size
	REG bundle size

	
	REG bundle size
	
	6
	6

	DRX
	
	640
	640

	Gap pattern ID 
	
	[N.A.]
	*[gp0]

	Layer 3 filtering
	
	Enabled
	Enabled

	T310 timer
	ms
	0
	0

	T311 timer
	ms
	1000
	1000

	N310
	
	1
	1

	N311
	
	1
	1

	NZP CSI-RS configuration 
	
	[ResourceId 1]
	[ResourceId 0]

	ZP CSI-RS configuation 
	
	TBD
	TBD

	CSI-IM configuration 
	
	TBD
	TBD

	Periodic CSI reporting
	
	PUCCH
	PUCCH

	CSI reporting periodicity
	Config 1, 2, 4, 5
	slot
	[5] 
	[5] 

	
	Config 3, 6
	
	[10]
	[10]

	T1
	s
	1
	1

	T2
	s
	0.4
	0.4

	T3
	s
	[0.6]
	[0.6]

	D1
	s
	[0.24]
	[0.44]

	Note 1:
UE-specific PDCCH is not transmitted after T1 starts.


Table 6.5.1.8.4.1-4: Measurement gap configuration for NR SA FR1 radio link monitoring in-sync test for PCell configured with CSI-RS-based RLM RS in DRX mode
	Field
	Test 2

	
	Value

	gapOffset
	[0]

	Note 1: RLM RS is partially overlapped with measurement gap


Table 6.5.1.8.4.1-5: NZP-CSI-RS resource configuration for NR SA FR1 radio link monitoring in-sync test for PCell configured with CSI-RS-based RLM RS in DRX mode

	Field
	ResourceId 0
	ResourceId 1

	
	Value
	Value

	frequencyDomainAllocationNote 1
	row1
	row2

	startingRB
	0
	0

	nrofRBs
	Note 2
	Note 2

	Note 1:
TS 38.211 [6] table 7.4.1.5.3-1

Note 2:
nrofRBs is derived based on the Configuration in TS 38.133 [6] Table A.4.5.1.8.1-1


Table 6.5.1.8.4.1-6: DRX Configuration for NR SA FR1 radio link monitoring in-sync test for PCell configured with CSI-RS-based RLM RS in DRX mode

	Field
	Test 1
	Test 2

	
	Value
	Value

	drx-onDurationTimer
	[ms6]
	[ms6]

	drx-InactivityTimer
	[ms1]
	[ms1]

	drx-RetransmissionTimerDL
	[sl1]
	[sl1]

	drx-RetransmissionTimerUL
	[sl1]
	[sl1]

	longDRX-CycleStartOffset
	[ms640]
	[ms40]

	shortDRX
	disable
	disable


Table 6.5.1.8.4.1-7: TimeAlignmentTimer Configuration for NR SA FR1 radio link monitoring in-sync test for PCell configured with CSI-RS-based RLM RS in DRX mode

	Field
	Test 1
	Test 2

	
	Value
	Value

	TimeAlignmentTimer
	infinity
	infinity

	periodicityAndOffset in SchedulingRequestResourceConfig
	Config 1, 2
	[sl5]
	[sl5]

	
	Config 3
	[sl10]
	[sl10]


6.5.1.8.4.2
Test procedure
Prior to the start of the time duration T1, the UE shall be fully synchronized to Cell 1. The UE shall be configured for periodic CSI reporting with a reporting periodicity of [5] or [10] ms. In the test, DRX configuration is enabled in PCell and DRX inactivity timer has already been expired, i.e. UE tries to decode PDCCH and to send periodic CQI during the period when On-duration timer is running. Time alignment timers shall be set to “infinity” so that UL timing alignment is maintained during the test. The UE is configured to perform inter-frequency measurements using GP ID #0 (40ms) in subtest 2.

1. Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR SA, 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 of Cell 1 according to T1 in Table 6.5.1.8.5-1. Propagation conditions are set according to Annex C.2.3. T1 starts.

3. When T1 expires the SS shall change the SNR value to T2 as specified in Table 6.5.1.8.5-1. T2 starts.

4. When T2 expires the SS shall change the SNR value to T3 as specified in Table 6.5.1.8.5-1. T3 starts.

5. When T3 expires the SS shall change the SNR value to T4 as specified in Table 6.5.1.8.5-1. T4 starts.

6. When T4 expires the SS shall change the SNR value to T5 as specified in Table 6.5.1.8.5-1. T5 starts.

7. If the SS detects uplink power equal to or higher than [-39] dBm in the On-duration part of every DRX cycle in the configured slots for CQI transmission (according CQI reporting on PUCCH) during the period from time point A to time point F (T6 after the start of time duration T5) the number of successful tests is increased by one.

Otherwise the number of failed tests is increased by one.

8. After T5 expires, repeat steps 2-7 for both subtests until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.

6.5.1.8.4.3
Message contents
Message contents are according to TS 38.508-1 [14] clause 4.6 with the following exceptions: 

Table 6.5.1.8.4.3-1: Common Exception messages for NR SA FR1 radio link monitoring in-sync test for PCell configured with CSI-RS-based RLM RS in DRX mode

	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	FFS


6.5.1.8.5
Test requirement
Tables 6.5.1.8.4.1-3 and 6.5.1.8.5-1 define the primary level settings including test tolerances for Radio Link Monitoring In-sync Test for FR1 PCell configured with CSI-RS-based RLM in DRX mode.

Table 6.5.1.8.5-1: Cell specific test parameters for NR SA FR1 radio link monitoring in-sync test for PCell configured with CSI-RS-based RLM RS in DRX mode
	Parameter
	Unit
	Test 1
	Test 2

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	PDCCH_beta
	dB
	4
	4

	PDCCH_DMRS_beta
	dB
	4
	4

	PBCH_beta
	dB
	0
	0

	PSS_beta
	dB
	
	

	SSS_beta
	dB
	
	

	PDSCH_beta
	dB
	
	

	OCNG_beta
	dB
	
	

	SNR
	Config 1
	dB
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	Config 2
	
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	Config 3
	
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
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	Config 1
	dBm/15KHz
	[-98] + TT
	[-98] + TT

	
	Config 2
	
	[-98] + TT
	[-98] + TT

	
	Config 3
	
	[-98] + TT
	[-98] + TT

	Propagation condition
	
	[TDL-C 300ns 100Hz]
	[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 A.6.5.1.8.1-1.

Note 9:
The SNR values are specified for testing a UE which supports 2RX on at least one band. For testing of a UE which supports 4RX on all bands, the SNR during T3 is [A.3.6].


The UE behaviour in each test during time durations T1, T2, T3, T4 and T5 shall be as follows:

During the period from time point A to time point F (T6 second after the start of time duration T5) the UE shall transmit uplink signal at least in all uplink slots configured for CSI transmission according to the configured periodic CSI reporting on the PCell.

The rate of correct events observed during repeated tests shall be at least 90% with a confidence level of 95%.
6.5.2
Interruption

6.5.2.1
NR SA FR1 interruptions during measurements on deactivated NR SCC

Editor’s note: This test case is incomplete. The following aspects are either missing or TBD

- Message contents are not complete.

- RAN4 dependency: There are brackets in core requirements and test parameters.
- TT analysis is missing

6.5.2.1.1
Test purpose

To verify UE’s ability to complete  NR PCell interruptions during the measurement on the deactivated NR SCC within the missed ACK/NACK rate in standalone NR requirements..

6.5.2.1.2
Test applicability

This test applies to all types of NR UE release 15 and forward.
6.5.2.1.3
Minimum conformance requirements

 [TS 38.133, clause 8.2.2.2.3]
Interruptions on PCell due to measurements when an SCell is deactivated are allowed with up to 0.5% probability of missed ACK/NACK when the configured measCycleSCell [2] is 640 ms or longer. The UE is only allowed to cause interruptions immediately before and immediately after an SMTC. Each interruption shall not exceed requirement in Table 8.2.2.2.2-1 if the PCell is not in the same band as the deactivated SCell. Each interruption shall not exceed requirement in Table 8.2.2.2.2-2 if the PCell is in the same band as the deactivated SCell.
Interruptions on active SCells due to measurements when an SCell is deactivated are allowed with up to 0.5% probability of missed ACK/NACK when the configured measCycleSCell [2] is 640 ms or longer. The UE is only allowed to cause interruptions immediately before and immediately after an SMTC. Each interruption shall not exceed requirement in Table 8.2.2.2.2-1 if the active SCell is not in the same band as the deactivated SCell. Each interruption shall not exceed requirement in Table 8.2.2.2.2-2 if the active SCell is in the same band as the deactivated SCell.

[TS 38.133, clause 8.2.2.2.2]
Table 8.2.2.2.2-1: Interruption duration for SCell activation/deactivation for inter-band CA

	[image: image84.wmf]m


	NR Slot length (ms) of victim cell
	Interruption length (slot)

	0
	1
	
	1 

	1
	0.5
	
	1 

	2
	0.25
	Aggressor cell is on FR2
	2 

	
	
	Aggressor cell is on FR1
	3

	3
	0.125
	Aggressor cell is on FR2
	4 

	
	
	Aggressor cell is on FR1
	5 

	Note: 
TSMTC_duration is
- the longest SMTC duration among all above activated serving cells and the SCell being added when one SCell is added;
- the longest SMTC duration among all activated serving cells in the same band when one SCell is released.


Table 8.2.2.2.2-2: Interruption duration for SCell activation/deactivation for intra-band CA
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	NR Slot length (ms)
	Interruption length

	0
	1
	1 + TSMTC_duration

	1
	0.5
	1 + TSMTC_duration

	2
	0.25
	2 + TSMTC_duration

	3
	0.125
	4 + TSMTC_duration

	Note:
TSMTC_duration is
- the longest SMTC duration among all above activated serving cells and the SCell being activated when one SCell is activated;
- the longest SMTC duration among all activated serving cells in the same band when one SCell is deactivated.


The normative reference for this requirement is TS 38.133 [6] clause 8.2.2.2, A.6.5.2.1.
6.5.2.1.4
Test description

6.5.2.1.4.1
Initial conditions

Test 6.5.2.1 can be run in one of the configurations defined in Table 6.5.2.1.4.1-1.

Table 6.5.2.1.4.1-1: Supported test configurations

	Config
	Description

	1
	NR 15 kHz SSB SCS, 10MHz bandwidth, FDD – FDD duplex mode

	2
	NR 15 kHz SSB SCS, 10MHz bandwidth, TDD – TDD duplex mode

	3
	NR 15 kHz SSB SCS, 10MHz bandwidth, TDD – FDD duplex mode

	4
	NR 15 kHz SSB SCS, 10MHz bandwidth, FDD – TDD duplex mode

	5
	NR 30kHz SSB SCS, 40MHz bandwidth, TDD – 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 6.5.2.1.4.1-2.

Table 6.5.2.1.4.1-2: Initial conditions for NR SA FR1 interruptions during measurements on deactivated NR SCC

	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 6.5.2.1.4.1-1.

	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.3.2.3.4
	

	Exceptions to connection diagram
	N/A
	


1. The general test parameter settings are set up according to Table 6.5.2.1.4.1-3

2. Message contents are defined in clause 6.5.2.1.4.3.

3. Propagation conditions are set according to Annex [C.2.1]

4. There are two NR carriers and two cells specified in the test. Cell 1 is the PCell on one NR carrier, Cell 2 is the SCell on the other NR carrier. Cell 1 and Cell 2 shall be configured according to Annex C.1.1 and C.1.2.
Table 6.5.2.1.4.1-3: General test parameters for NR SA FR1 interruptions during measurements on deactivated NR SCC

	Parameter
	Unit
	Value
	Comment

	RF Channel Number
	
	1, 2
	Two NR RF channels

	Active PCell
	
	Cell1
	PCell on NR RF channel number 1.

	Configured deactivated SCell
	
	Cell2
	Deactivated SCell on NR RF channel number 2.

	CP length
	
	Normal
	Applicable to Cell1 and Cell 2

	DRX
	
	OFF
	

	Measurement gap pattern Id
	
	OFF
	

	SCell measurement cycle (measCycleSCell)
	ms
	640
	

	T1
	s
	10
	


6.5.2.1.4.2
Test procedure

The test consists of two cells: Cell1 and Cell2. Cell1 is PCell and Cell2 is deactivated SCell. The test consists of one time period, with duration of T1. Prior to the start of the time duration T1, the UE is connected to Cell1 and Cell2, Cell1 shall be configured as PCell and Cell2 shall be configured as SCell. The point in time at which the RRC message including measCycleSCell or allowInterruptions for the deactivated NR SCells is received at the UE antenna connector defines the start of time period T1. During T1, PCell is continuously scheduled in DL.

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.
The SS shall transmit an RRCConnectionReconfiguration message including measCycleSCell or allowInterruptions for the deactivated NR SCell.

3.
The UE shall transmit RRCConnectionReconfigurationComplete message.

4.
Set the parameters according to Table 6.5.2.1.5-1. Propagation conditions are set according to Annex C.2.1. T1 starts.

5.
SS schedules on PCell continuously and UE shall start sending ACK/NACK reports. The SS shall monitor ACK/NACK/DTX on PCell.

6.
If more than 99.5% of uplink transmissions are received by SS then count a success for the event “ACK/NACK”. Otherwise count a fail for the event “ACK/NACK”.
7.
If no two consecutive DTX is observed by the SS, then count a success for the event “DTX”. Otherwise count a fail for the event “DTX”.

8.
After the RRC connection release, the SS:

-
transmits in Cell 1 a Paging message (including PagingRecord with UE-Identity) for the UE and ensures the UE is in state RRC_CONNECTED 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 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.

9.
Repeat step 2-8 until a test verdict has been achieved.

Each of the events "ACK/NACK" and "DTX" 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.2 is achieved. Different events may require different times for a verdict.

If all events pass, the test passes. If one event fails, the test fails.

6.5.2.1.4.3
Message contents

Message contents are according to TS 38.508-1 [14] clause 4.6 with the following exceptions:

Table 6.5.2.1.4.3-1: Common Exception messages
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	FFS


6.5.2.1.5
Test requirement

Table 6.5.2.1.5-1 defines the primary level settings including test tolerances for NR SA FR1 interruptions during measurements on deactivated NR SCC.

Table 6.5.2.1.5-1: NR cell specific test parameters for NR SA FR1 interruptions during measurements on deactivated NR SCC

	Parameter
	Unit
	Cell1
	Cell2

	Frequency Range
	
	FR1
	FR1

	Duplex mode
	Config 1
	
	FDD
	FDD

	
	Config 2,5
	
	TDD
	TDD

	
	Confiq 3
	
	TDD
	FDD

	
	Confiq 4
	
	FDD
	TDD

	TDD configuration
	Config 1
	
	Not Applicable
	Not Applicable

	
	Config 2
	
	TDDConf.1.1
	TDDConf.1.1

	
	Config 3
	
	TDDConf.1.1
	Not Applicable

	
	Confiq 4
	
	Not Applicable
	TDDConf.1.1

	
	Confiq 5
	
	TDDConf.1.2
	TDDConf.1.2

	BWchannel
	Config 1,2,3,4
	
	10 MHz: NRB,c = 52
	10 MHz: NRB,c = 52

	
	Config 5
	
	40 MHz: NRB,c = 106
	40 MHz: NRB,c = 106

	Initial BWP Configuration
	
	
	DLBWP.0.2Note6

	PDSCH Reference measurement channel
	Config 1
	
	SR.1.1 FDD
	SR.1.1 FDD

	
	Config 2
	
	SR.1.1 TDD
	SR.1.1 TDD

	
	Config 3
	
	SR.1.1 TDD
	SR.1.1 FDD

	
	Confiq 4
	
	SR.1.1 FDD
	SR.1.1 TDD

	
	Confiq 5
	
	SR.2.1 TDD
	SR.2.1 TDD

	RMSI CORESET parameters
	Config 1
	
	CR.1.1 FDD  
	CR.1.1 FDD

	
	Config 2
	
	CR.1.1 TDD
	CR.1.1 TDD

	
	Config 3
	
	CR.1.1 TDD
	CR.1.1 FDD

	
	Confiq 4
	
	CR.1.1 FDD
	CR.1.1 TDD

	
	Confiq 5
	
	CR.2.1 TDD
	CR.2.1 TDD

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

	
	Config 2,5
	
	CCR.1.1 TDD
	CCR.1.1 TDD

	
	Config 3,6
	
	CCR.1.1 TDD
	CCR.1.1 FDD

	
	
	
	CCR.1.1 FDD
	CCR.1.1 TDD

	
	
	
	CCR.2.1 TDD
	CCR.2.1 TDD

	OCNG Patterns
	
	OP.1
	OP.1

	SMTC Configuration
	
	SMTC.1
	SMTC.1

	SSB Configuration
	Config 1,2,4,5
	
	SSB.1 FR1
	SSB.1 FR1

	
	Config 3,6
	
	SSB.2 FR1
	SSB.2 FR1

	Correlation Matrix and Antenna Configuration
	
	1x2 Low
	1x2 Low

	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)
	
	
	

	NocNote 2
	dBm/15 kHz
	[-104]
	[-104]

	SS-RSRP Note 3
	dBm/15 kHz
	[-87]
	[-87]

	Ês/Iot
	dB
	17
	17

	Ês/Noc
	dB
	17
	17

	NocNote 2
	Config 1,2,4,5
	dBm/SCS
	[-104]
	[-104]

	
	Config 3,6
	
	[-101]
	[-101]

	IoNote3
	Config 1,2,4,5
	dBm/

9.36MHz
	[-59]
	[-59]

	
	Config 3,6
	dBm/

38.16MHz
	[-61.9]
	[-61.9]

	Time offset to cell1 Note 4
	(s
	33
	33

	Time offset to cell2 Note 5
	(s
	-
	3

	Propagation Condition
	
	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 modeled 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 themselvess.
Note 4:
Receive time difference of signals received between subframe timing boundary of E-UTRA PCell and slot timing boundary of PSCell at the UE antenna connector including time alignment error between the two cells

Note 5:
Receive time difference between slot boundaries of signals received from the two cells at the UE antenna connector including time alignment error between the two cells.

Note 6:
For unpaired spectrum, a DL BWP is linked with an UL BWP. DLBWP.0.2 is linked with ULBWP.0.2 defined in TS 38.213 [3] section 12.


The UE shall be continuously scheduled on PCell during the entire length of T1. During the time duration T1 the UE shall transmit at least 99.5% of ACK/NACK on PCell. 

The UE is only allowed to cause interruptions immediately before and immediately after an SMTC. Each interruption on PCell shall not exceed the value defined in Table 6.5.2.1.5-2 if the PCell is not in the same band as the deactivated SCell or Table 6.5.2.1.5-3 if the PCell is in the same band as the deactivated SCell.

Table 6.5.2.1.5-2: Interruption duration if the PCell is not in the same band as the deactivated SCell
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	NR Slot length (ms)
	Interruption length


	0
	1
	1

	1
	0.5
	1


Table 6.5.2.1.5-3: Interruption duration if the PCell is in the same band as the deactivated SCell
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	NR Slot length (ms)
	Interruption length


	0
	1
	1 + SMTC duration

	1
	0.5
	2 + SMTC duration


The rate of correct events observed during repeated tests shall be at least 90%.
6.5.3
SCell activation and deactivation delay

6.5.4
UE UL carrier RRC reconfiguration delay

6.5.4.0
Minimum conformance requirements

6.5.4.0.1
Minimum conformance requirements for UL carrier RRC reconfiguration delay

[TS 38.133, clause 8.4.2]
When the UE receives a RRC message implying NR UL or Supplementary UL carrier configuration, the UE shall be ready to start transmission on the newly configured carrier within TUL_carrier_config from the end of the last slot containing the RRC command.

TUL_carrier_config equals the maximum RRC procedure delay defined in clause x.y in TS 38.331 [2] plus the interruption time specified in TS 38.133 [6] section 8.2.1.2.6.

[TS 38.133, clause 8.4.3]
When the UE receives a RRC message implying NR UL or Supplementary UL carrier deconfiguration RRC signalling, the UE shall stop UL signalling on the deconfigured UL carrier within TUL_carrier_deconfig from the end of the last slot containing the RRC command.

TUL_carrier_deconfig equals the maximum RRC procedure delay defined in clause x.y in TS 38.331 [2].

The normative reference for this requirement is TS 38.133 [6] clause 8.4.

6.5.4.1
NR SA FR1 UE UL carrier RRC reconfiguration delay

Editor’s note:

- Message contents are not complete.

- Connection diagram is TBD.

- There are brackets in test requirements.

- Some parts of TC are TBDs.

-TT is incomplete.

- Cell mapping is missing.

6.5.4.1.1
Test purpose

To verify that when the UE receives a RRC message implying NR UL or Supplementary UL carrier configuration, the UE shall be ready to start transmission on the newly configured carrier within the time limits specified in TS 38.133 [6] section 8.4.2 and 8.4.3 for configuring and deconfiguring, respectively.

6.5.4.1.2
Test applicability
This test applies to UE release 15 supporting NR standalone.

6.5.4.1.3
Minimum conformance requirements

The minimum conformance requirements are specified in clause 6.5.4.0.1.

The normative reference for this requirement is TS 38.133 [6] clause A.6.5.4.1.

6.5.4.1.4
Test description
6.5.4.1.4.1
Initial conditions

The Test shall be tested using any of the test configuration in Table 6.5.4.1.4.1-1.

Table 6.5.4.1.4.1-1: Supported test configurations

	Configuration
	PSCell (Cell 1)
	SCell (Cell 2)

	6.5.4.1-1
	15 kHz SSB SCS, 10MHz bandwidth, FDD duplex mode
	DL and UL: 15kHz SSB SCS, 10MHz bandwidth, FDD duplex mode;

SUL: 15kHz SCS, 10MHz bandwidth, SUL duplex mode

	6.5.4.1-2
	15 kHz SSB SCS, 10MHz bandwidth, FDD duplex mode
	DL and UL: 15kHz SSB SCS, 10MHz bandwidth, TDD duplex mode;

SUL: 15kHz SCS, 10MHz bandwidth, SUL duplex mode

	6.5.4.1-3
	15 kHz SSB SCS, 10MHz bandwidth, FDD duplex mode
	DL and UL: 30kHz SSB SCS, 40MHz bandwidth, TDD duplex mode;

SUL: 30kHz SCS, 40MHz bandwidth, SUL duplex mode

	6.5.4.1-4
	15 kHz SSB SCS, 10MHz bandwidth, TDD duplex mode
	DL and UL: 15kHz SSB SCS, 10MHz bandwidth, FDD duplex mode;

SUL: 15kHz SCS, 10MHz bandwidth, SUL duplex mode

	6.5.4.1-5
	15 kHz SSB SCS, 10MHz bandwidth, TDD duplex mode
	DL and UL: 15kHz SSB SCS, 10MHz bandwidth, TDD duplex mode;

SUL: 15kHz SCS, 10MHz bandwidth, SUL duplex mode

	6.5.4.1-6
	15 kHz SSB SCS, 10MHz bandwidth, TDD duplex mode
	DL and UL: 30kHz SSB SCS, 40MHz bandwidth, TDD duplex mode;

SUL: 30kHz SCS, 40MHz bandwidth, SUL duplex mode

	6.5.4.1-7
	30 kHz SSB SCS, 40MHz bandwidth, TDD duplex mode
	DL and UL: 15kHz SSB SCS, 10MHz bandwidth, FDD duplex mode;

SUL: 15kHz SCS, 10MHz bandwidth, SUL duplex mode

	6.5.4.1-8
	30 kHz SSB SCS, 40MHz bandwidth, TDD duplex mode
	DL and UL: 15kHz SSB SCS, 10MHz bandwidth, TDD duplex mode;

SUL: 15kHz SCS, 10MHz bandwidth, SUL duplex mode

	6.5.4.1-9
	30 kHz SSB SCS, 40MHz bandwidth, TDD duplex mode
	DL and UL: 30kHz SSB SCS, 40MHz bandwidth, TDD duplex mode;

SUL: 30kHz SCS, 40MHz bandwidth, SUL duplex mode

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


Configure the test equirement and the DUT according to the parameters in Table 6.5.4.1.4.1-2.

Table 6.3.4.1.4.1-2: Initial conditions for NR SA FR1 UE UL carrier RRC reconfiguration delay

	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 6.5.4.1.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.1.

	Connection Diagram
	TE Part
	A.3.TBD
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.TBD
	

	Exceptions to connection diagram
	N/A
	


1.
The general test parameter settings are set up according to Table 6.5.4.1.4.1-3.

2.
Message contents are defined in clause 6.5.4.1.4.3.

3.
There are two NR FR1 carriers and two cells in the test. Cell 1 is PCell on the primary component carrier, Cell 2 is SCell on the secondary component carrier. Cell 1 is the cell used for connection setup with the power levels set according to Table A. 6.5.4.1.5-1 for this test. Cell 2 is configured according to Annex C.1.1 and C.1.2.

Table 6.5.4.1.4.1-3: General test parameters for NR standalone UE UL carrier RRC reconfiguration Delay on Pcell

	Parameter
	Unit
	Test configuration
	Value
	Comment

	RF Channel Number
	
	Config 1,2,3, 4, 5, 6, 7, 8, 9
	1, 2
	Three radio channels are used for these two tests.

	Active cell
	
	Config 1,2,3, 4, 5, 6, 7, 8, 9
	Cell 1: FR1 PCell

Cell 2: FR1 SCell
	E-UTRAN PCell on RF channel number 1

FR1 SCell on RF channel number 2

	CP length
	
	Config 1,2,3, 4, 5, 6, 7, 8, 9
	Normal
	

	DRX
	
	Config 1,2,3, 4, 5, 6, 7, 8, 9
	OFF
	

	Measurement gap pattern Id
	
	Config 1,2,3, 4, 5, 6, 7, 8, 9
	OFF
	

	Filter coefficient
	
	Config 1,2,3, 4, 5, 6, 7, 8, 9
	0
	L3 filtering is not used

	T1
	s
	Config 1,2,3, 4, 5, 6, 7, 8, 9
	5
	

	T2
	s
	Config 1,2,3, 4, 5, 6, 7, 8, 9
	5
	

	T3
	s
	Config 1,2,3, 4, 5, 6, 7, 8, 9
	5
	


6.5.4.1.4.2
Test procedure
There are two cells: FR1 PCell (cell 1) and FR1 SCell (cell 2). Both NR uplink and supplementary uplink are broadcast by ServingCellConfigCommonSIB. In test 1, the test consists of three time periods, with duration of T1, T2 and T3 respectively. During time duration T1, NR uplink of cell 2 is configured to UE. At the start of T2, a supplementary uplink of cell 2 is configured to UE through RRCReconfiguration, then UE shall start transmission both on the NR uplink and supplementary uplink. At the start of T3, the supplementary uplink is released through RRCReconfiguration.

In test 2, the test consists of three time periods, with duration of T1, T2 and T3 respectively. During time duration T1, supplementray uplink on cell 2 is configured to UE. At the start of T2, a NR uplink is configured to UE through RRCReconfiguration, then UE shall start transmission both on the NR uplink and supplementary uplink. At the start of T3, the NR uplink is released through RRCReconfiguration.
1.
Ensure the UE is in state RRC_CONNECTED with generic procedure parameters according to TS 38.508-1 [14] FFS.

2.
Both NR uplink and supplementary uplink are broadcast by ServingCellConfigCommonSIB. The test parameters for PCell and SCell are given in Table 6.5.4.1.5-1. Propagation conditions are set according to Annex C clause C.2.2. T1 starts.
3.
The SS shall configure SCell (Cell 2) on the SCC as per TS 38.508-1 [14] clause FFS with the message content exceptions defined in clause 6.5.4.1.4.3.

4.
In test 1 NR uplink of cell 2 is configured to UE then UE shall transmit data on NR UL carrier only. If UE transmits data on NR UL carrier on SCell within [20] ms from the start of T1, then count a success for the event “reconfiguration” otherwise count a failure for event “reconfiguration”.
In test 2 supplementray uplink on cell 2 is configured to UE, then UE shall transmit data on SUL carrier only. If UE transmits data on SUL carrier on SCell within [20] ms from the start of T1, then count a success for the event “reconfiguration” otherwise count a failure for event “reconfiguration”.

5.
In test 1, at the start of T2, a supplementary uplink of cell 2 is configured to UE through RRCReconfiguration, then UE shall start transmission both on the NR uplink and supplementary uplink. If UE transmits data on both on the NR uplink and supplementary uplink from the start of T2, then count a success for the event “reconfiguration” otherwise count a failure for event “reconfiguration”.

In test 2, at the start of T2, a NR uplink is configured to UE through RRCReconfiguration, then UE shall start transmission both on the NR uplink and supplementary uplink. If UE transmits data on both on the NR uplink and supplementary uplink from the start of T2, then count a success for the event “reconfiguration” otherwise count a failure for event “reconfiguration”.

6.
In test 1, at the start of T3, the supplementary uplink is released through RRCReconfiguration then UE shall transmit data on SUL carrier only. If UE transmits data on SUL carrier on SCell within [20]ms from the start of T3, then count a success for the event “deconfiguration” otherwise count a failure for event “deconfiguration”.

In test 2, at the start of T3, the NR uplink is released through RRCReconfiguration, then UE shall transmit data on NR UL carrier only. If UE transmits data on NR UL carrier on SCell within [20]ms from the start of T3, then count a success for the event “deconfiguration” otherwise  count a failure for event “deconfiguration”.

7.
Repeat steps 3-6 until a test verdict has been achieved.

Each of the events “reconfiguration” and “deconfiguration” 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 FFS in Annex FFS is achieved. Different events may require different times for a verdict.
If all events pass, the test passes. If one event fails, the test fails.

6.5.4.1.4.3
Message contents

Message contents are according to TS 38.508-1 [14] clause 4.6 with the following exceptions:

Table 4.6.1.5.4.3-1: Common Exception messages
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	FFS


6.5.4.1.5
Test requirement

Table 6.5.4.1.5.1-1 and 6.5.4.1.5-2 define the primary level settings including test tolerances for UE UL carrier RRC reconfiguration delay test.
Table 6.5.4.1.5-1: NR Cell specific test parameters for NR standalone UE UL carrier RRC reconfiguration Delay on PCell (Cell 1)
	Parameter
	Unit
	Test Configuration
	Test 1
	Test 2

	
	
	
	T1
	T2
	T3
	T1
	T2
	T3

	Channel number
	
	Conf 1, 2, 3, 4, 5, 6, 7, 8, 9
	2
	2

	TDD configuration
	
	Conf 1, 2, 3
	N/A
	N/A

	
	
	Conf 4, 5, 6
	TDD Conf.1.1
	TDD Conf.1.1

	
	
	Conf 7, 8, 9
	TDD Conf.2.1
	TDD Conf.2.1

	BWchannel
	MHz
	Conf 1, 2, 3
	10: NRB,c = 52
	10: NRB,c = 52

	
	
	Conf 4, 5, 6
	10: NRB,c = 52
	10: NRB,c = 52

	
	
	Conf 7, 8, 9
	40: NRB,c = 106 
	40: NRB,c = 106 

	PDSCH reference measurement channel as defined in A.3.1.1
	
	Conf 1, 2, 3
	SR.1.1 FDD 
	SR.1.1 FDD 

	
	
	Conf 4, 5, 6
	SR.1.1 TDD
	SR.1.1 TDD

	
	
	Conf 7, 8, 9
	SR 2.1 TDD
	SR 2.1 TDD

	RMSI CORESET reference measurement channel as defined in A.3.1.2
	
	Conf 1, 2, 3
	CR.1.1 FDD
	CR.1.1 FDD

	
	
	Conf 4, 5, 6
	CR.1.1 TDD
	CR.1.1 TDD

	
	
	Conf 7, 8, 9
	CR.2.1 TDD
	CR.2.1 TDD

	RMC CORESET reference measurement channel as defined in A.3.1.3
	
	Conf 1, 2, 3
	CCR.1.1 FDD  
	CCR.1.1 FDD  

	
	
	Conf 4, 5, 6
	CCR.1.1 TDD
	CCR.1.1 TDD

	
	
	Conf 7, 8, 9
	CCR.2.1 TDD
	CCR.2.1 TDD

	OCNG Pattern Note 1
	
	Conf 1, 2, 3, 4, 5, 6, 7, 8, 9
	OP.1
	OP.1

	SSB configuration
	
	Conf 1, 2, 3, 4, 5, 6
	SSB.1 FR1
	SSB.1 FR1

	
	
	Conf 7, 8, 9
	SSB.2 FR1
	SSB.2 FR1

	SMTC configuration
	
	Conf 1, 2, 3, 4, 5, 6, 7, 8, 9
	SMTC.1
	SMTC.1

	DL initial BWP configuration
	
	Conf 1, 2, 3, 4, 5, 6, 7, 8, 9
	DLBWP.0.1
	DLBWP.0.1

	DL dedicated BWP configuration
	
	Conf 1, 2, 3, 4, 5, 6, 7, 8, 9
	DLBWP.1.1
	DLBWP.1.1

	UL dedicated BWP configuration
	
	Conf 1, 2, 3, 4, 5, 6, 7, 8, 9
	ULBWP.1.1
	ULBWP.1.1

	EPRE ratio of PSS to SSS
	dB
	Conf 1, 2, 3, 4, 5, 6, 7, 8, 9
	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 SSS
	
	
	
	

	EPRE ratio of OCNG to OCNG DMRS
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 Note 2
	dBm / 15kHz
	Conf 1, 2, 3, 4, 5, 6, 7, 8, 9
	-102+TT
	-102+TT

	
	dBm/ SCS
	Conf 1,2,3,4,5,6 
	-102+TT
	-102+TT

	
	
	Conf 7,8,9
	-99+TT
	-99+TT
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	dB
	Conf 1, 2, 3, 4, 5, 6, 7, 8, 9
	16+TT
	16+TT
	16+TT
	16+TT
	16+TT
	16+TT
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 Note 3
	dB
	Conf 1, 2, 3, 4, 5, 6, 7, 8, 9
	16+TT
	16+TT
	16+TT
	16+TT
	16+TT
	16+TT

	SS-RSRP Note 3
	dBm/ SCS
	Conf 1,2,3,4,5,6 
	-86+TT
	-86+TT
	-86+TT
	-86+TT
	-86+TT
	-86+TT

	
	
	Conf 7,8,9
	-83+TT
	-83+TT
	-83+TT
	-83+TT
	-83+TT
	-83+TT

	Io Note 3
	dBm/ 9.36 MHz
	Conf 1,2,3,4,5,6 
	-57.9+TT
	-57.9+TT
	-57.9+TT
	-57.9+TT
	-57.9+TT
	-57.9+TT

	
	dBm/ 38.16MHz
	Conf 7,8,9
	-51.8+TT
	-51.8+TT
	-51.8+TT
	-51.8+TT
	-51.8+TT
	-51.8+TT

	Propagation Condition 
	
	Conf 1, 2, 3, 4, 5, 6, 7, 8, 9
	AWGN
	AWGN

	Antenna configuration
	
	Conf 1, 2, 3, 4, 5, 6, 7, 8, 9
	1 x 2
	1 x 2

	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: image91.wmf]oc
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 to be fulfilled.

NOTE 3: 
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, Io, and SS-RSRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.


Table 6.5.4.1.5-2 : NR Cell specific test parameters for NR standalone UE UL carrier RRC reconfiguration Delay on SCell (Cell 2)
	Parameter
	Unit
	Test Configuration
	Test 1
	Test 2

	
	
	
	T1
	T2
	T3
	T1
	T2
	T3

	Channel number
	
	Conf 1, 2, 3, 4, 5, 6, 7, 8, 9
	3
	3

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

	
	
	Conf 2, 5, 8
	TDDConf.1.1
	TDDConf.1.1

	
	
	Conf 3, 6, 9
	TDDConf.2.1
	TDDConf.2.1

	BWchannel
	MHz
	Conf 1, 4, 7
	10: NRB,c = 52
	10: NRB,c = 52

	
	
	Conf 2, 5, 8
	10: NRB,c = 52
	10: NRB,c = 52

	
	
	Conf 3, 6, 9
	40: NRB,c = 106 
	40: NRB,c = 106 

	PUSCH parameters for NR UL carrier
	
	Conf 1, 4, 7
	[TBD]
	[TBD]
	[TBD]
	N/A
	[TBD]
	N/A

	
	
	Conf 2, 5, 8
	[TBD]
	[TBD]
	[TBD]
	N/A
	[TBD]
	N/A

	
	
	Conf 3, 6, 9
	[TBD]
	[TBD]
	[TBD]
	N/A
	[TBD]
	N/A

	PUCCH parameters For NR UL carrier
	
	Conf 1, 4, 7
	[TBD]
	[TBD]
	[TBD]
	N/A
	[TBD]
	N/A

	
	
	Conf 2, 5, 8
	[TBD]
	[TBD]
	[TBD]
	N/A
	[TBD]
	N/A

	
	
	Conf 3, 6, 9
	[TBD]
	[TBD]
	[TBD]
	N/A
	[TBD]
	N/A

	PUSCH parameters for supplementary UL
	
	Conf 1, 4, 7
	N/A
	[TBD]
	N/A
	[TBD]
	[TBD]
	[TBD]

	
	
	Conf 2, 5, 8
	N/A
	[TBD]
	N/A
	[TBD]
	[TBD]
	[TBD]

	
	
	Conf 3, 6, 9
	N/A
	[TBD]
	N/A
	[TBD]
	[TBD]
	[TBD]

	PUCCH parameters for supplementary UL
	
	Conf 1, 4, 7
	N/A
	[TBD]
	N/A
	[TBD]
	[TBD]
	[TBD]

	
	
	Conf 2, 5, 8
	N/A
	[TBD]
	N/A
	[TBD]
	[TBD]
	[TBD]

	
	
	Conf 3, 6, 9
	N/A
	[TBD]
	N/A
	[TBD]
	[TBD]
	[TBD]

	PDSCH reference measurement channel as defined in A.3.1.1
	
	Conf 1, 4, 7
	SR.1.1 FDD 
	SR.1.1 FDD 

	
	
	Conf 2, 5, 8
	SR.1.1 TDD
	SR.1.1 TDD

	
	
	Conf 3, 6, 9
	SR 2.1 TDD
	SR 2.1 TDD

	RMSI CORESET reference measurement channel as defined in A.3.1.2
	
	Conf 1, 4, 7
	CR.1.1 FDD  
	CR.1.1 FDD  

	
	
	Conf 2, 5, 8
	CR.1.1 TDD
	CR.1.1 TDD

	
	
	Conf 3, 6, 9
	CR.2.1 TDD
	CR.2.1 TDD

	RMC CORESET reference measurement channel as defined in A.3.1.3
	
	Conf 1, 4, 7
	CCR.1.1 FDD  
	CCR.1.1 FDD  

	
	
	Conf 2, 5, 8
	CCR.1.1 TDD
	CCR.1.1 TDD

	
	
	Conf 3, 6, 9
	CCR.2.1 TDD
	CCR.2.1 TDD

	OCNG Pattern Note 1
	
	Conf 1, 2, 3
	OP.1
	OP.1

	SSB configuration
	
	Conf 1, 2, 4, 5, 7,8
	SSB.1 FR1  
	SSB.1 FR1  

	
	
	Conf 3, 6, 9
	SSB.2 FR1  
	SSB.2 FR1  

	SMTC configuration
	
	Conf 1, 2, 3, 4, 5, 6, 7, 8, 9
	SMTC.1
	SMTC.1

	DL initial BWP configuration
	
	Conf 1, 2, 3, 4, 5, 6, 7, 8, 9
	DLBWP.0.1
	DLBWP.0.1

	DL dedicated BWP configuration
	
	Conf 1, 2, 3, 4, 5, 6, 7, 8, 9
	DLBWP.1.1
	DLBWP.1.1

	UL dedicated BWP configuration
	
	Conf 1, 2, 3, 4, 5, 6, 7, 8, 9
	ULBWP.1.1
	ULBWP.1.1

	EPRE ratio of PSS to SSS
	dB
	Conf 1, 2, 3, 4, 5, 6, 7, 8, 9
	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 SSS
	
	
	
	

	EPRE ratio of OCNG to OCNG DMRS
	
	
	
	

	
[image: image93.wmf]oc

N

 Note 2
	dBm / 15kHz
	Conf 1, 2, 3, 4, 5, 6, 7, 8, 9
	-102+TT
	-102+TT

	
	dBm/ SCS
	Conf 1, 2, 4, 5, 7,8
	-102+TT
	-102+TT

	
	
	Conf 3, 6, 9
	-99+TT
	-99+TT
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	dB
	Conf 1, 2, 3, 4, 5, 6, 7, 8, 9
	16+TT
	16+TT
	16+TT
	16+TT
	16+TT
	16+TT
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 Note 3
	dB
	Conf 1, 2, 3, 4, 5, 6, 7, 8, 9
	16+TT
	16+TT
	16+TT
	16+TT
	16+TT
	16+TT

	SS-RSRP Note 3
	dBm/ SCS
	Conf 1, 2, 4, 5, 7,8
	-86+TT
	-86+TT
	-86+TT
	-86+TT
	-86+TT
	-86+TT

	
	
	Conf 3, 6, 9
	-83+TT
	-83+TT
	-83+TT
	-83+TT
	-83+TT
	-83+TT

	Io Note 3
	dBm/ 9.36 MHz
	Conf 1, 2, 4, 5, 7,8
	-57.9+TT
	-57.9+TT
	-57.9+TT
	-57.9+TT
	-57.9+TT
	-57.9+TT

	
	dBm/ 38.16MHz
	Conf 3, 6, 9
	-51.8+TT
	-51.8+TT
	-51.8+TT
	-51.8+TT
	-51.8+TT
	-51.8+TT

	Propagation Condition 
	
	Conf 1, 2, 3, 4, 5, 6, 7, 8, 9
	AWGN
	AWGN

	Antenna configuration
	
	Conf 1, 2, 3, 4, 5, 6, 7, 8, 9
	1 x 2
	1 x 2

	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 
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 to be fulfilled.

NOTE 3: 
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, Io, and SS-RSRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.


In test 1 the UE shall be ready to start transmission on the supplementary uplink carrier on SCell within [20] ms from the start of T2.

In test 1 the UE shall stop the transmission on the supplementary uplink carrier on SCell within [20] ms from the start of T3.

In test 2 the UE shall be ready to start transmission on the NR uplink carrier on SCell within [20] ms from the start of T2.

In test 2 the UE shall stop the transmission on the NR uplink carrier on SCell within [20] ms from the start of T3.

All of the above test requirements shall be fulfilled in order for the observed UE UL carrier configuration delay and UE UL carrier release delay to be counted as correct. The rate of correct observed UE UL carrier configuration delay and UE UL carrier release delay during repeated tests shall be at least 90%.

6.5.5
Link recovery procedures

6.5.5.0
Minimum conformance requirements

6.5.5.0.1
Minimum conformance requirements for SSB-based BFD and link recovery procedures

UE shall be able to evaluate whether the downlink radio link quality on the configured SSB resource in set 
[image: image98.wmf]0

q

 estimated over the last TEvaluate_BFD_SSB [ms] period becomes worse than the threshold Qout_LR_SSB within TEvaluate_BFD_SSB [ms] period.

The value of TEvaluate_BFD_SSB is defined in Table 6.5.5.0.1-1 for FR1.

For FR1,

-
P=1/(1 – TSSB/MGRP), 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.

Longer evaluation period would be expected if the combination of BFD-RS, SMTC occasion and measurement gap configurations does not meet pervious conditions.
Table 6.5.5.0.1-1: Evaluation period TEvaluate_BFD_SSB for FR1

	Configuration
	TEvaluate_BFD_SSB (ms)

	no DRX
	max([50], ceil(5*P)*TSSB)

	DRX cycle ≤ 320ms
	max([50], ceil(7.5*P)*max(TDRX,TSSB))

	DRX cycle > 320ms
	ceil(5*P)*TDRX

	Note:
TSSB is the periodicity of SSB in the set [image: image99.wmf]0

q

. TDRX is the DRX cycle length.


When the radio link quality on all the configured RS resources in set 
[image: image100.wmf]0
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 is worse than Qout_LR, Layer 1 of the UE shall send a beam failure instance indication to the higher layers. A Layer 3 filter may be applied to the beam failure instance indications as specified in TS 38.331 [13].

The beam failure instance evaluation for the configured RS resources in set 
[image: image101.wmf]0
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 shall be performed as specified in section 6 in TS 38.213 [8]. Two successive indications from Layer 1 shall be separated by at least TIndication_interval_BFD.

When DRX is not used, TIndication_interval_BFD is max(2ms, TBFD-RS,M), where TBFD-RS,M is the shortest periodicity of all configured RS resources in set 
[image: image102.wmf]0

q

 for the accessed cell, corresponding to either the shortest periodicity of the SSB  in the set 
[image: image103.wmf]0

q

 or CSI-RS resource in the set 
[image: image104.wmf]0

q

.

When DRX is used, TIndication_interval_BFD is max(1.5*DRX_cycle_length, 1.5*TBFD-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.

UE shall be able to evaluate whether the L1-RSRP measured on the configured SSB resource in set [image: image105.wmf]1

q

 estimated over the last TEvaluate_CBD_SSB [ms] period becomes better than the threshold Qin_LR provided SSB_RP and SSB Ês/Iot are according to Annex Table B.2.4.1 for a corresponding band.

The value of TEvaluate_CBD_SSB is defined in Table 6.5.5.0.1-2 for FR1.

For FR1,

-
P=1/(1 – TSSB/MGRP), 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.

In both FR1 and FR2, if different SCS is used for SSB and CSI-RS, and the UE does not support simultaneousRxDataSSB-DiffNumerology, it is assumed that the SSB configured for candidate beam detection and each CSI-RS resource shall be TDMed transmited.
Table 6.5.5.0.1-2: Evaluation period TEvaluate_CBD_SSB for FR1

	Configuration
	TEvaluate_CBD_SSB (ms) 

	non-DRX
	ceil([3]*P) * TSSB

	DRX cycle ≤ 320ms
	ceil([3]*P*1.5) * max(TDRX,TSSB)

	DRX cycle > 320ms
	ceil([3]*P) * TDRX

	Note:
TSSB is the periodicity of SSB in the set [image: image106.wmf]1

q

. TDRX is the DRX cycle length.


The normative reference for this requirement is TS 38.133 [6] clause 8.5.2.2, 8.5.4 and 8.5.5.2.
6.5.5.0.2
Minimum conformance requirements for CSI-RS-based BFD and link recovery procedures

UE shall be able to evaluate whether the downlink radio link quality on the configured CSI-RS resource in set 
[image: image107.wmf]0
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 estimated over the last TEvaluate_BFD_CSI-RS [ms] period becomes worse than the threshold Qout_LR_CSI-RS within TEvaluate_BFD_CSI-RS [ms] period.

The value of TEvaluate_BFD_CSI-RS is defined in Table 8.5.3.2-1 for FR1.

For FR1,

-
P=1/(1 – TCSI-RS/MGRP), 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.

Longer evaluation period would be expected if the combination of BFD-RS, SMTC occasion and measurement gap configurations does not meet pervious conditions.
The values of MBFD used in Table 6.5.5.0.2-1 is defined as

-
MBFD = 10, if the CSI-RS resource configured for BFD is transmitted with Density = 3.

Table 6.5.5.0.2-1: Evaluation period TEvaluate_BFD_CSI-RS for FR1

	Configuration
	TEvaluate_BFD_CSI-RS (ms) 

	no DRX
	max([50], [MBFD *P] * TCSI-RS)

	DRX cycle ≤ 320ms
	max([50], [1.5×MBFD *P]*max(TDRX, TCSI-RS))

	DRX cycle > 320ms
	[MBFD*P] * TDRX

	Note:
TCSI-RS is the periodicity of CSI-RS resource in the set [image: image108.wmf]0

q

. TDRX is the DRX cycle length.


When the radio link quality on all the configured RS resources in set 
[image: image109.wmf]0
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 is worse than Qout_LR, Layer 1 of the UE shall send a beam failure instance indication to the higher layers. A Layer 3 filter may be applied to the beam failure instance indications as specified in TS 38.331 [13].

The beam failure instance evaluation for the configured RS resources in set 
[image: image110.wmf]0
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 shall be performed as specified in section 6 in TS 38.213 [8]. Two successive indications from Layer 1 shall be separated by at least TIndication_interval_BFD.

When DRX is not used, TIndication_interval_BFD is max(2ms, TBFD-RS,M), where TBFD-RS,M is the shortest periodicity of all configured RS resources in set 
[image: image111.wmf]0

q

 for the accessed cell, corresponding to either the shortest periodicity of the SSB  in the set 
[image: image112.wmf]0

q

 or CSI-RS resource in the set 
[image: image113.wmf]0

q

.

When DRX is used, TIndication_interval_BFD is max(1.5*DRX_cycle_length, 1.5*TBFD-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.

UE shall be able to evaluate whether the L1-RSRP measured on the configured CSI-RS resource in set [image: image114.wmf]1

q

 estimated over the last TEvaluate_CBD_CSI-RS [ms] period becomes better than the threshold Qin_LR within TEvaluate_CBD_CSI-RS [ms] period provided CSI-RS Ês/Iot is according to Annex Table B.2.4.2 for a corresponding band.

The value of TEvaluate_CBD_CSI-RS is defined in Table 6.5.5.0.2-2 for FR1.

For FR1,

-
P=1/(1 – TCSI-RS/MGRP), 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.

In both FR1 and FR2, if different SCS is used for SSB and CSI-RS, and the UE does not support simultaneousRxDataSSB-DiffNumerology, it iss assumed that the CSI-RS configured for candidate beam detection and each SSB shall be TDMed transmitted.

The values of MCBD used in Table 6.5.5.0.2-2 is defined as

-
MCBD = 3, if the CSI-RS resource configured in the set [image: image115.wmf]1

q

 is transmitted with Density = 3.

Table 6.5.5.0.2-2: Evaluation period TEvaluate_CBD_CSI-RS for FR1

	Configuration
	TEvaluate_CBD_CSI-RS (ms) 

	non-DRX
	max([25], ceil(MCBD *P) * TCSI-RS)

	DRX cycle ≤ 320ms
	ceil(MCBD *P*N) * max(TDRX, TCSI-RS)

	DRX cycle > 320ms
	ceil(MCBD *P) *TDRX

	Note:
TCSI-RS is the periodicity of CSI-RS resource in the set [image: image116.wmf]1

q

. TDRX is the DRX cycle length.


The normative reference for this requirement is TS 38.133 [6] clause 8.5.3.2, 8.5.4 and 8.5.6.2.

6.5.5.3
NR SA FR1 CSI-RS-based beam failure detection and link recovery in non-DRX

Editor’s note: This test case is incomplete. The following aspects are either missing or TBD

- Message contents are not complete.

- Test requirements are between brackets.

- Some parameters are TBD

6.5.5.3.1
Test purpose

The purpose of this test is:

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 candicate set q1. 

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. 

To partly verify the CSI-RS based beam failure detection and link recovery for an FR1 serving cell requirements in TS 38.133 [6] clause 8.5.

6.5.5.3.2
Test applicability

This test applies to all types of NR UE release 15 onwards.

6.5.5.3.3
Minimum conformance requirements

The minimum conformance requirements are specified in clause 6.5.5.0.2.

The normative reference for this requirement is TS 38.133 [6] clause A.6.5.5.3.

6.5.5.3.4
Test description

The test consists of two subtests with one NR serving cell configured. The difference between the two subtests is whether the measurement gap is configured on the NR serving Cell or not. Each subtest consists of five successive time periods, with time duration of T1, T2, T3, T4 and T5 respectively. Figure 6.5.5.3.4-1 shows the five different time durations and the corresponding variation of the downlink SNR in the active cell to emulate CSI-RS based beam failure.
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Figure 6.5.5.3.4-1: SNR variation CSI-RS for NR SA FR1 CSI-RS-based beam failure detection and link recovery in non-DRX
6.5.5.3.4.1
Initial conditions

This test shall be tested using any of the test configurations in Table 6.5.5.3.4.1-1.

Table 6.5.5.3.4.1-1: Supported test configurations for NR SA FR1 CSI-RS-based beam failure detection and link recovery in non-DRX
	Configuration
	Description

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

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

	3
	FDD duplex mode, 30kHz SSB SCS, 40MHz bandwidth

	4
	TDD duplex mode, 30kHz SSB SCS, 40MHz bandwidth

	Note:
The UE is only required to pass in one of the supported test configurations in FR1


Configure the test equipment and the DUT according to the parameters in Table 6.5.5.3.4.1-2.

Table 6.5.5.3.4.1-2: Initial conditions for NR SA FR1 CSI-RS-based beam failure detection and link recovery 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.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 6.5.5.3.4.1-1.

	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
	


1. The general test parameter settings are set up according to Table 6.5.5.3.4.1-3. The measurement gap configuration for sub-test 2 is according to Table 6.5.5.3.4.1-4. The NZP-CSI-RS configuration for sub-test 1 and 2 is according to Table 6.5.5.3.4.1-5.

2. Message contents are defined in clause 6.5.5.3.4.3.

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.1.1 and C.1.2 for this test.

Table 6.5.5.3.4.1-3: General test parameters for NR SA FR1 CSI-RS-based beam failure detection and link recovery in non-DRX
	Parameter
	Unit
	Value
	Comment

	
	
	Test 1
	Test 2
	

	Active PCell 
	
	Cell 1
	Cell 1
	

	RF Channel Number
	
	1
	1
	

	Duplex mode
	Config 1, 3
	
	FDD
	FDD
	

	
	Config 2, 4
	
	TDD
	TDD
	

	TDD Configuration
	Config 1, 3
	
	Not Applicable
	Not Applicable
	

	
	Config 2
	
	[TDDConf.1.1]
	[TDDConf.1.1]
	

	
	Config 4
	
	[TDDConf.2.1]
	[TDDConf.2.1]
	

	CORESET Reference Channel
	Config 1
	
	[CR. 1.1 FDD]
	[CR. 1.1 FDD]
	A.3.1.2

	
	Config 2
	
	[CR. 1.1 TDD]
	[CR. 1.1 TDD]
	

	
	Config 3
	
	[CR. 2.1 FDD]
	[CR. 2.1 FDD]
	

	
	Config 4
	
	[CR. 2.1 TDD]
	[CR. 2.1 TDD]
	

	SSB Configuration
	Config 1
	
	SSB.1 FR1
	SSB.1 FR1
	A.3.10

	
	Config 2
	
	SSB.1 FR1
	SSB.1 FR1
	

	
	Config 3
	
	SSB.2 FR1
	SSB.2 FR1
	

	
	Config 4
	
	SSB.2 FR1
	SSB.2 FR1
	

	SMTC Configuration
	Config 1, 2
	
	FR1 pattern 1
	FR1 pattern 1
	A.3.11

	
	Config 3, 4
	
	FR1 pattern 2
	FR1 pattern 2
	

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

	
	Config 3, 4
	
	30 KHz
	30 KHz
	

	csi-RS-Index assigned as beam failure RS
	
	[0]
	[0]
	

	OCNG parameters
	
	TBD
	TBD
	A.3.2.1

	CP length

	
	Normal
	Normal
	

	Correlation Matrix and Antenna Configuration
	
	[2x2 Low]
	[2x2 Low]
	

	Beam failure detection transmission parameters
	DCI format
	
	1-0
	1-0
	

	
	Number of Control OFDM symbols
	
	2
	2
	

	
	Aggregation level 
	CCE
	8
	8
	

	
	Ratio of hypothetical PDCCH RE energy to average CSI-RS RE energy
	dB
	0
	0
	

	
	Ratio of hypothetical PDCCH DMRS energy to average CSI-RS RE energy
	dB
	0
	0
	

	
	DMRS precoder granularity
	
	REG bundle size
	REG bundle size
	

	
	REG bundle size
	
	6
	6
	

	DRX
	
	OFF
	OFF
	

	Gap pattern ID 
	
	[N.A.]
	*[gp0]
	

	csi-RS-Index
	
	2
	2
	Number of SSB indexes used for beam failure detection

	rlmInSyncOutOfSyncThreshold
	
	absent
	absent
	When the field is absent, the UE applies the value 0. (Table 8.1.1-1).

	rsrp-ThresholdSSB
	
	TBD
	TBD
	Threshold used for Qout_LR_SSB

	powerControlOffsetSS
	
	db0
	db0
	Used for deriving rsrp-ThresholdCSI-RS

	beamFailureInstanceMaxCount
	
	n2
	n2
	see TS 38.321 [7], section 5.17

	beamFailureDetectionTimer
	
	pbfd4
	pbfd4
	see TS 38.321 [7], section 5.17

	NZP CSI-RS configuration 
	
	[ResourceId 1]
	[ResourceId 0]
	

	ZP CSI-RS configuation 
	
	TBD
	TBD
	

	Periodic CSI reporting
	
	PUCCH
	PUCCH
	

	CSI reporting periodicity
	Config 1, 2
	slot
	[5] 
	[5] 
	

	
	Config 3
	
	[10]
	[10]
	

	T1
	s
	1
	1
	During this time the UE shall be fully synchronized to cell 1

	T2
	s
	0.4
	0.4
	

	T3
	s
	[TBD]
	[TBD]
	

	D1
	s
	[0.24]
	[0.44]
	

	Note 1:
UE-specific PDCCH is not transmitted after T1 starts.


Table 6.5.5.3.4.1-4: Measurement gap configuration for NR SA FR1 CSI-RS-based beam failure detection and link recovery in non-DRX
	Field
	Test 2

	
	Value

	gapOffset
	[0]


Table 6.5.5.3.4.1-5: NZP-CSI-RS resource configuration for NR SA FR1 CSI-RS-based beam failure detection and link recovery in non-DRX
	Field
	ResourceId 0
	ResourceId 1

	
	Value
	Value

	frequencyDomainAllocationNote 1
	row1
	row2

	startingRB
	0
	0

	nrofRBs
	Note 2
	Note 2

	Note 1: 
TS 38.211 [6] table 7.4.1.5.3-1

Note 2:
nrofRBs is derived based on the Configuration in TS 38.133 [6] Table A.4.5.1.7.1-1


6.5.5.3.4.2
Test procedure

Prior to the start of the time duration T1, the UE shall be fully synchronized to NR Cell 1. The UE shall be configured for periodic CSI reporting with a reporting periodicity of [2] ms. In the test, DRX configuration is not enabled. The UE is configured to perform inter-frequency measurements using GP ID #0 (40ms) in subtest 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.

2. Set the parameters of NR Cell 1 according to T1 in Table 6.5.5.3.5-1. Propagation conditions are set according to Annex C.2.3. T1 starts.
3. When T1 expires the SS shall change the SNR value to T2 as specified in Table 6.5.5.3.5-1. T2 starts.
4. When T2 expires the SS shall change the SNR value to T3 as specified in Table 6.5.5.3.5-1. T3 starts.
5. When T3 expires the SS shall change the SNR value to T4 as specified in Table 6.5.5.3.5-1. T4 starts.
6. When T4 expires the SS shall change the SNR value to T5 as specified in Table 6.5.5.3.5-1. T5 starts.
7. If the SS:

a) detects uplink power on NR carrier equal to or higher than minimum output power defined in TS 38.521-1 [17] clause 6.3.1.5 in each slot configured for CQI transmission (according CQI reporting on PUCCH) during the period from time point A to time point B

and

b) does not detect any uplink power on NR carrier higher than OFF power defined in TS 38.521-1 [17] clause 6.3.2.5 from time point C until T3 expires

and

c) detects uplink power on NR carrier equal to or higher than minimum output power defined in TS 38.521-1 [17] clause 6.3.1.5 in each slot configured for CQI transmission (according CQI reporting on PUCCH) during the period from time point F (D1 after the start of T5) until T5 expires,

the number of successful tests is increased by one.

Otherwise the number of failed tests is increased by one.

8. When T5 expires the SS shall change the SNR value to T1 as specified in Table 6.5.5.3.5-1.

9. Wait [1s] for the UE to re-establish the connection or continue directly to step 10. If the UE re-establishes the connection within [1s] continue to step 11. Otherwise continue to step 10.

10. Switch the UE on and off. Ensure the UE is in RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On according to TS 38.508-1 [14] clause 4.5. 
11. Repeat steps 2-10 for all subtests until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.

6.5.5.3.4.3
Message contents

Message contents are according to TS 38.508-1 [14] clause 4.6 with the following exceptions: 

Table 6.5.5.3.4.3-1: Common Exception messages for NR SA FR1 CSI-RS-based beam failure detection and link recovery in non-DRX
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	FSS


6.5.5.3.5
Test requirement

Tables 6.5.5.3.4.1-3 and 6.5.5.3.5-1 define the primary level settings including test tolerances for NR SA FR1 CSI-RS-based beam failure detection and link recovery in non-DRX. 

Table 6.5.5.3.5-1: NR Cell specific test parameters for NR SA FR1 CSI-RS-based beam failure detection and link recovery in non-DRX
	Parameter
	Unit
	Test 1 and Test 2
	Test 1 and Test 2

	
	
	CSI-RS of set q0
	CSI-RS of set q1

	
	
	T1
	T2
	T3
	T4
	T5
	T1
	T2
	T3
	T4
	T5

	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
	
	

	EPRE ratio of OCNG DMRS to SSS(Note 1)
	dB
	
	

	EPRE ratio of OCNG to OCNG DMRS (Note 1)
	dB
	
	

	SNR_CSI-RS
	Config 1
	dB
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	Config 2
	
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	Config 3
	
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
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	Config 1
	dBm/15KHz
	[-98]
	[-98]

	
	Config 2
	
	[-98]
	[-98]

	
	Config 3
	
	[-98]
	[-98]

	SS-RSRPNote 3
	
	dBm/SCS 


	
	

	Ês/Iot
	
	
	
	

	Ês/Noc
	
	
	
	

	Io
	config 1, 2
	dBm/9.36MHz
	
	

	
	Config 3, 4
	dBm/38.1MHz
	
	

	Propagation condition
	
	[TDLC300]
	[TDLC300]

	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:
SS-RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.


The UE behaviour in each test during time durations T1, T2, T3, T4 and T5 shall be as follows:

During the time duration T1 and T2, the UE shall transmit uplink signal at least in all subframes configured for CSI transmission on Cell 1.

During the period from time point A to time point B the UE shall transmit uplink signal in Cell 1 in all uplink slots configured for CSI transmission according to the configured periodic CSI reporting for Cell 1.

During T3 the shall detect beam failure and initiat link recovery. During T4 and T5 the UE measures and evaluate beam candidate from beam candidate set q1.

No later than time point F occurring no later than D1 = [TBD] ms after the start of T5, the UE shall transmit preamble on a beam associated with the candidate beam set q1.

Test is concluded once the test equipment has received the initial preamble transmission from the UE. The rate of correct events observed during repeated tests shall be at least 90%.
6.5.5.4
NR SA FR1 CSI-RS-based beam failure detection and link recovery in DRX

Editor’s note: This test case is incomplete. The following aspects are either missing or TBD

- Message contents are not complete.

- Test requirements are between brackets.

- Some parameters are TBD

6.5.5.4.1
Test purpose

The purpose of this test is:

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 candicate set q1. 

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. 

To partly verify the CSI-RS based beam failure detection and link recovery for an FR1 serving cell requirements in TS 38.133 [6] clause 8.5.

6.5.5.4.2
Test applicability

This test applies to all types of NR UE release 15 onwards.

6.5.5.4.3
Minimum conformance requirements

The minimum conformance requirements are specified in clause 6.5.5.0.2.

The normative reference for this requirement is TS 38.133 [6] clause A.6.5.5.4.

6.5.5.4.4
Test description

The test consists of two subtests with one NR serving cell configured. The difference between the two subtests is whether the measurement gap is configured on the NR serving Cell or not. Each subtest consists of five successive time periods, with time duration of T1, T2, T3, T4 and T5 respectively. Figure 6.5.5.4.4-1 shows the five different time durations and the corresponding variation of the downlink SNR in the active cell to emulate CSI-RS based beam failure.
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Figure 6.5.5.4.4-1: SNR variation CSI-RS for NR SA FR1 CSI-RS-based beam failure detection and link recovery in DRX
6.5.5.4.4.1
Initial conditions

This test shall be tested using any of the test configurations in Table 6.5.5.4.4.1-1.

Table 6.5.5.4.4.1-1: Supported test configurations for NR SA FR1 CSI-RS-based beam failure detection and link recovery in DRX
	Configuration
	Description

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

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

	3
	FDD duplex mode, 30kHz SSB SCS, 40MHz bandwidth

	4
	TDD duplex mode, 30kHz SSB SCS, 40MHz bandwidth

	Note:
The UE is only required to pass in one of the supported test configurations in FR1


Configure the test equipment and the DUT according to the parameters in Table 6.5.5.4.4.1-2.

Table 6.5.5.4.4.1-2: Initial conditions for NR SA FR1 CSI-RS-based beam failure detection and link recovery 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.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 6.5.5.3.4.1-1.

	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
	


1. The general test parameter settings are set up according to Table 6.5.5.4.4.1-3. The measurement gap configuration for sub-test 2 is according to Table 6.5.5.4.4.1-4. The NZP-CSI-RS configuration for sub-test 1 and 2 is according to Table 6.5.5.4.4.1-5. The DRX configuration for subtest 1 and 2 is according to Table 6.5.5.4.4.1-6. Time alignment timers shall be set to “infinity” so that UL timing alignment is maintained during the test.

2. Message contents are defined in clause 6.5.5.4.4.3.

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.1.1 and C.1.2 for this test.

Table 6.5.5.4.4.1-3: General test parameters for NR SA FR1 CSI-RS-based beam failure detection and link recovery in DRX
	Parameter
	Unit
	Value
	Comment

	
	
	Test 1
	Test 2
	

	Active PCell 
	
	Cell 1
	Cell 1
	

	RF Channel Number
	
	1
	1
	

	Duplex mode
	Config 1, 3
	
	FDD
	FDD
	

	
	Config 2, 4
	
	TDD
	TDD
	

	TDD Configuration
	Config 1, 3
	
	Not Applicable
	Not Applicable
	

	
	Config 2
	
	[TDDConf.1.1]
	[TDDConf.1.1]
	

	
	Config 4
	
	[TDDConf.2.1]
	[TDDConf.2.1]
	

	CORESET Reference Channel
	Config 1
	
	[CR. 1.1 FDD]
	[CR. 1.1 FDD]
	A.3.1.2

	
	Config 2
	
	[CR. 1.1 TDD]
	[CR. 1.1 TDD]
	

	
	Config 3
	
	[CR. 2.1 FDD]
	[CR. 2.1 FDD]
	

	
	Config 4
	
	[CR. 2.1 TDD]
	[CR. 2.1 TDD]
	

	SSB Configuration
	Config 1
	
	SSB.1 FR1
	SSB.1 FR1
	A.3.10

	
	Config 2
	
	SSB.1 FR1
	SSB.1 FR1
	

	
	Config 3
	
	SSB.2 FR1
	SSB.2 FR1
	A.3.11

	
	Config 4
	
	SSB.2 FR1
	SSB.2 FR1
	

	SMTC Configuration
	Config 1, 2
	
	FR1 pattern 1
	FR1 pattern 1
	

	
	Config 3, 4
	
	FR1 pattern 2
	FR1 pattern 2
	

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

	
	Config 3, 4
	
	30 KHz
	30 KHz
	

	csi-RS-Index assigned as Beam Failure RS
	
	[0]
	[0]
	

	OCNG parameters
	
	TBD
	TBD
	A.3.2.1

	CP length

	
	Normal
	Normal
	

	Correlation Matrix and Antenna Configuration
	
	[2x2 Low]
	[2x2 Low]
	

	Beam failure detection transmission parameters
	DCI format
	
	1-0
	1-0
	

	
	Number of Control OFDM symbols
	
	2
	2
	

	
	Aggregation level 
	CCE
	8
	8
	

	
	Ratio of hypothetical PDCCH RE energy to average CSI-RS RE energy
	dB
	0
	0
	

	
	Ratio of hypothetical PDCCH DMRS energy to average CSI-RS RE energy
	dB
	0
	0
	

	
	DMRS precoder granularity
	
	REG bundle size
	REG bundle size
	

	
	REG bundle size
	
	6
	6
	

	DRX
	
	640
	640
	

	Gap pattern ID 
	
	[N.A.]
	*[gp0]
	

	csi-RS-Index
	
	2
	2
	Number of SSB indexes used for beam failure detection

	rlmInSyncOutOfSyncThreshold
	
	absent
	absent
	When the field is absent, the UE applies the value 0. (Table 8.1.1-1).

	rsrp-ThresholdSSB
	
	TBD
	TBD
	Threshold used for Qout_LR_SSB

	powerControlOffsetSS
	
	db0
	db0
	Used for deriving rsrp-ThresholdCSI-RS

	beamFailureInstanceMaxCount
	
	[n2]
	[n2]
	see TS 38.321 [7], section 5.17

	beamFailureDetectionTimer
	
	[pbfd4]
	[pbfd4]
	see TS 38.321 [7], section 5.17

	NZP CSI-RS configuration 
	
	[ResourceId 1]
	[ResourceId 0]
	

	ZP CSI-RS configuation 
	
	TBD
	TBD
	

	Periodic CSI reporting
	
	PUCCH
	PUCCH
	

	CSI reporting periodicity
	Config 1, 2
	slot
	[5] 
	[5] 
	

	
	Config 3
	
	[10]
	[10]
	

	T1
	s
	1
	1
	During this time the UE shall be fully synchronized to cell 1

	T2
	s
	0.4
	0.4
	

	T3
	s
	[TBD]
	[TBD]
	

	D1
	s
	[0.24]
	[0.44]
	

	Note 1:
UE-specific PDCCH is not transmitted after T1 starts.


Table 6.5.5.4.4.1-4: Measurement gap configuration for NR SA FR1 CSI-RS-based beam failure detection and link recovery in DRX
	Field
	Test 2

	
	Value

	gapOffset
	[0]


Table 6.5.5.4.4.1-5: NZP-CSI-RS resource configuration for NR SA FR1 CSI-RS-based beam failure detection and link recovery in DRX
	Field
	ResourceId 0
	ResourceId 1

	
	Value
	Value

	frequencyDomainAllocationNote 1
	row1
	row2

	startingRB
	0
	0

	nrofRBs
	Note 2
	Note 2

	Note 1:
TS 38.211 [6] table 7.4.1.5.3-1

Note 2:
nrofRBs is derived based on the Configuration in TS 38.133 [6] Table A.4.5.1.7.1-1


Table A.6.5.5.4.1-6: DRX-Configuration for NR SA FR1 CSI-RS-based beam failure detection and link recovery in DRX
	Field
	Test 5
	Test 6

	
	Value
	Value

	drx-onDurationTimer
	[ms6]
	[ms6]

	drx-InactivityTimer
	[ms1]
	[ms1]

	drx-RetransmissionTimerDL
	[sl1]
	[sl1]

	drx-RetransmissionTimerUL
	[sl1]
	[sl1]

	longDRX-CycleStartOffset
	[ms640]
	[ms40]

	shortDRX
	disable
	disable


6.5.5.4.4.2
Test procedure

Prior to the start of the time duration T1, the UE shall be fully synchronized to NR Cell 1. The UE shall be configured for periodic CSI reporting with a reporting periodicity of [2] ms. In the test, DRX configuration is enabled. The UE is configured to perform inter-frequency measurements using GP ID #0 (40ms) in subtest 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.

2. Set the parameters of NR Cell 1 according to T1 in Table 6.5.5.3.5-1. Propagation conditions are set according to Annex C.2.3. T1 starts.
3. When T1 expires the SS shall change the SNR value to T2 as specified in Table 6.5.5.4.5-1. T2 starts.
4. When T2 expires the SS shall change the SNR value to T3 as specified in Table 6.5.5.4.5-1. T3 starts.
5. When T3 expires the SS shall change the SNR value to T4 as specified in Table 6.5.5.4.5-1. T4 starts.
6. When T4 expires the SS shall change the SNR value to T5 as specified in Table 6.5.5.4.5-1. T5 starts.
7. If the SS:

a) detects uplink power on NR carrier equal to or higher than minimum output power defined in TS 38.521-1 [17] clause 6.3.1.5 in each slot configured for CQI transmission (according CQI reporting on PUCCH) during the period from time point A to time point B

and

b) does not detect any uplink power on NR carrier higher than OFF power defined in TS 38.521-1 [17] clause 6.3.2.5 from time point C until T3 expires

and

c) detects uplink power on NR carrier equal to or higher than minimum output power defined in TS 38.521-1 [17] clause 6.3.1.5 in each slot configured for CQI transmission (according CQI reporting on PUCCH) during the period from time point F (D1 after the start of T5) until T5 expires,

the number of successful tests is increased by one.

Otherwise the number of failed tests is increased by one.

8. When T5 expires the SS shall change the SNR value to T1 as specified in Table 6.5.5.4.5-1.

9. Wait [1s] for the UE to re-establish the connection or continue directly to step 10. If the UE re-establishes the connection within [1s] continue to step 11. Otherwise continue to step 10.

10. Switch the UE on and off. Ensure the UE is in RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On according to TS 38.508-1 [14] clause 4.5. 
11. Repeat steps 2-10 for all subtests until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.

6.5.5.4.4.3
Message contents

Message contents are according to TS 38.508-1 [14] clause 4.6 with the following exceptions: 

Table 6.5.5.4.4.3-1: Common Exception messages for NR SA FR1 CSI-RS-based beam failure detection and link recovery in DRX
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	FSS


6.5.5.4.5
Test requirement

Tables 6.5.5.4.4.1-3 and 6.5.5.4.5-1 define the primary level settings including test tolerances for NR SA FR1 CSI-RS-based beam failure detection and link recovery in DRX. 

Table 6.5.5.4.5-1: NR Cell specific test parameters for NR SA FR1 CSI-RS-based beam failure detection and link recovery in DRX
	Parameter
	Unit
	Test 1 and Test 2
	Test 1 and Test 2

	
	
	CSI-RS of set q0
	CSI-RS of set q1

	
	
	T1
	T2
	T3
	T4
	T5
	T1
	T2
	T3
	T4
	T5

	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
	
	

	EPRE ratio of OCNG DMRS to SSS(Note 1)
	dB
	
	

	EPRE ratio of OCNG to OCNG DMRS (Note 1)
	dB
	
	

	SNR_CSI-RS
	Config 1
	dB
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	Config 2
	
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	Config 3
	
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
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	Config 1
	dBm/15KHz
	[-98]
	[-98]

	
	Config 2
	
	[-98]
	[-98]

	
	Config 3
	
	[-98]
	[-98]

	SS-RSRPNote 3
	
	dBm/SCS 


	
	

	Ês/Iot
	
	
	
	

	Ês/Noc
	
	
	
	

	Io
	config 1, 2
	dBm/9.36MHz
	
	

	
	Config 3, 4
	dBm/38.1MHz
	
	

	Propagation condition
	
	[TDLC300]
	[TDLC300]

	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:
SS-RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.


The UE behaviour during time durations T1, T2, T3, T4 and T5 shall be as follows:

During the time duration T1 and T2, the UE shall transmit uplink signal at least in all subframes configured for CSI transmission on Cell 1.

During the period from time point A to time point B the UE shall transmit uplink signal in Cell 1 in all uplink slots configured for CSI transmission according to the configured periodic CSI reporting for Cell 1.

During T3 the shall detect beam failure and initiat link recovery. During T4 and T5 the UE measures and evaluate beam candidate from beam candidate set q1.

No later than time point F occurring no later than D1 = [TBD] ms after the start of T5, the UE shall transmit preamble on a beam associated with the candidate beam set q1.

Test is concluded once the test equipment has received the initial preamble transmission from the UE. The rate of correct events observed during repeated tests shall be at least 90%.

6.5.6
Active BWP switch delay

6.5.6.1
DCI-based and time-based active BWP switch

6.5.6.1.0
Minimum conformance requirements

FFS

6.5.6.1.1
NR SA FR1 DCI-based DL active BWP switch in non-DRX

Editor’s note: This test case is incomplete. The following aspects are either missing or TBD

- Test tolerance analysis is missing

- Message contents are TBD

- Cell mapping is TBD

- Test procedure is TBD

- Test applicability needs to be added to TS 38.522

6.5.6.1.1.1
Test purpose

FFS

6.5.6.1.1.2
Test applicability

FFS

6.5.6.1.1.3
Minimum conformance requirements

The minimum conformance requirements are specified in clause 6.5.6.1.0.1.

The normative reference for this requirement is TS 38.133 [6] clause A.6.5.6.1.1.

6.5.6.1.1.4
Test description

6.5.6.1.1.4.1
Initial conditions

FFS

6.5.6.1.1.4.2
Test procedure

FFS

6.5.6.1.1.4.3
Message contents

FFS

6.5.6.1.1.5
Test requirements

FFS

6.5.6.2
RRC-based active BWP switch

6.5.6.2.0
Minimum conformance requirements

FFS

6.5.6.2.1
NR SA FR1 RRC-based DL active BWP switch in non-DRX

Editor’s note: This test case is incomplete. The following aspects are either missing or TBD

- Test tolerance analysis is missing

- Message contents are TBD

- Cell mapping is TBD

- Test procedure is TBD

- Test applicability needs to be added to TS 38.522

6.5.6.2.1.1
Test purpose

FFS

6.5.6.2.1.2
Test applicability

FFS

6.5.6.2.1.3
Minimum conformance requirements

The minimum conformance requirements are specified in clause 6.5.6.2.0.1.

The normative reference for this requirement is TS 38.133 [6] clause A.6.5.6.2.1.

6.5.6.2.1.4
Test description

6.5.6.2.1.4.1
Initial conditions

FFS

6.5.6.2.1.4.2
Test procedure

FFS

6.5.6.2.1.4.3
Message contents

FFS

6.5.6.2.1.5
Test requirements

FFS

6.6
Measurement procedures

6.6.1
Intra-frequency measurements

6.6.1.0
Minimum conformance requirements

6.6.1.0.1
Minimum conformance requirements for event-triggered measurement without gap

[TS 38.133, clause 9.2.5.1 and 9.2.5.2]

The UE shall be able to identify a new detectable intra frequency cell within Tidentify_intra_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), 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. It is assumed that deriveSSB-IndexFromCellis always enabled for FR1 TDD and FR2.
Tidentify_intra_without_index = (TPSS/SSS_sync_intra + T SSB_measurement_period_intra) ms

Where:

TPSS/SSS_sync_intra: it is the time period used in PSS/SSS detection given in table 6.6.1.0.1-1.

T SSB_measurement_period_intra: equal to a measurement period of SSB based measurement given in table 6.6.1.0.1-2.

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.

When intra-frequency SMTC is fully non overlapping with measurement gaps or intrafrequency SMTC is fully overlapping with MGs, Kp=1.

When intrafrequency SMTC is partially overlapping with measurent gaps, Kp =  1/(1- (SMTC period /MGRP)), where SMTC period < MGRP
Table 6.6.1.0.1-1: 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(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


Table 6.6.1.0.1-2: Measurement period for intra-frequency measurements without gaps (Frequency Range 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


[TS 38.133, clause 9.2.4.3]

Reported RSRP, RSRQ, and RS-SINR measurements contained in periodically triggered measurement reports shall meet the requirements in TS 38.133 [6] clause 10.1.2.1, 10.1.7.1 and 10.1.12.1, 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 x TTIDCCH.This measurement reporting delay excludes a delay which caused by no UL resoureces for UE to send the measurement report.

The event triggered measurement reporting delay, measured without L3 filtering shall be less than T identify intra without index defined in TS 38.133 [6] clause 9.2.5.1. When L3 filtering is used an additional delay can be expected.

If a cell which has been detectable at least for the time period than Tidentify intra without index defined in TS 38.133 [6] clause 9.2.5.1 becomes undetectable for a period and then the cell becomes detectable again and triggers an event, the event triggered measurement reporting delay shall be less than Tmeasurement, Intra 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 9.2.2]

The requirements given above 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] sections 10.1.2 are fulfilled for a corresponding Band,

-
SS-RSRQ related side conditions given in TS 38.133 [6] sections 10.1.7 are fulfilled for a corresponding Band,

-
SS-SINR related side conditions given in TS 38.133 [6] sections 10.1.12 are fulfilled for a corresponding Band,

-
SSB_RP and SSB Ês/Iot according to TS 38.133 [6] Annex B.2.2 for a corresponding Band.

References: The conformance requirements covered in the current TC are specified in: TS 38.133 [6], clauses 9.2.2, 9.2.4.3, 9.2.5.1 and 9.2.5.2. 

6.6.1.0.2
Minimum conformance requirements for event-triggered measurement with gap

[TS 38.133 [6], clause 9.2.6.2, 9.2.6.3]

The UE shall be able to identify a new detectable intra frequency cell within Tidentify_intra_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), or the UE is indicated that the neighbour cell is synchronous with the serving cell (deriveSSB-IndexFromCell is enabled). It is assumed that deriveSSB-IndexFromCell is always enabled for FR1 TDD and FR2.


Tidentify_intra_without_index = TPSS/SSS_sync_intra + TSSB_measurement_period_intra  ms

Where:


TPSS/SSS_sync_intra: it is the time period used in PSS/SSS detection given in table 6.6.1.0.2-1.


TSSB_measurement_period_intra: equal to a measurement period of SSB based measurement given in table 6.6.1.0.2-2.


CSSFintra: it is a carrier specific scaling factor and is determined according to CSSFwithin_gap,i in TS 38.133 [6] section 9.1.5.2.2 for measurement within outside measurement gaps. 

Table 6.6.1.0.2-1: Time period for PSS/SSS detection (Frequency range FR1)

	DRX cycle
	TPSS/SSS_sync_intra

	No DRX
	max( 600ms, 5 x max(MGRP, SMTC period)) x CSSFintra

	DRX cycle≤ 320ms
	max( 600ms, ceil(1.5x 5) x max(MGRP, SMTC period,DRX cycle)) x CSSFintra 

	DRX cycle > 320ms
	5 x max(MGRP, DRX cycle) x CSSFintra


Table 6.6.1.0.2-2: Measurement period for intra-frequency measurements with gaps (Frequency Range FR1)

	DRX cycle
	T SSB_measurement_period_intra

	No DRX
	max( 200ms, 5 x max(MGRP, SMTC period)) x CSSFintra

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

	DRX cycle>320ms
	5 x max(MGRP, DRX cycle) x CSSFintra


[TS 38.133 [6], clause 9.2.2]

The requirements given above 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] sections 10.1.2 are fulfilled for a corresponding Band,

-
SS-RSRQ related side conditions given in TS 38.133 [6] sections 10.1.7 are fulfilled for a corresponding Band,

-
SS-SINR related side conditions given in TS 38.133 [6] Sections 10.1.12 are fulfilled 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 [6], clause 9.2.4.2]

The RSRP measurement accuracy for all measured cells shall be as specified in TS 38.133 [6] clauses 10.1.2.1.1 and 10.1.2.1.2, the RSRQ measurement accuracy for all measured cells shall be as specified in TS 38.133 [6] clauses 10.1.7.1.1, and the SINR measurement accuracy for all measured cells shall be as specified in the TS 38.133 [6] clause 10.1.12.1.1.

Reported RSRP, RSRQ and SINR measurements contained in event triggered measurement reports shall meet the requirements in TS 38.133 [6] clauses 10.1.2.1.1, 10.1.2.1.2, 10.1.7.1.1 and 10.1.12.1.1, 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 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 for UE to send the measurement report.

The event triggered measurement reporting delay, measured without L3 filtering shall be less than Tidentify_intra_without_index defined in TS 38.133 [6] section 9.2.6.2. When L3 filtering is used an additional delay can be expected.

The normative reference for this requirement is TS 38.133 [6] clauses 9.2.2, 9.2.4.2, 9.2.6.2 and 9.2.6.3.

6.6.1.0.3
Minimum conformance requirements for event-triggered measurement without gap with SSB index reading

[TS 38.133 [6], clause 9.2.5.1, 9.2.5.2]

UE shall be able to identify a new detectable intra frequency cell within Tidentify_intra_with_index.


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 table 6.6.1.0.3-1.

TSSB_time_index_intra: it is the time period used to acquire the index of the SSB being measured given in table 6.6.1.0.3-2.
T SSB_measurement_period_intra: equal to a measurement period of SSB based measurement given in table 6.6.1.0.3-3.

CSSFintra: it is a carrier specific scaling factor and is determined according to CSSFoutside_gap,i in TS 38.133 [6] section 9.1.5.1 for measurement conducted outside measurement gaps

When intrafrequency SMTC is fully non overlapping with measurement gaps or intrafrequency SMTC is fully overlapping with MGs, Kp=1

When intrafrequency SMTC is partially overlapping with measurent gaps, Kp =  1/(1- (SMTC period /MGRP)), where SMTC period < MGRP
Table 6.6.1.0.3-1: 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(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


Table 6.6.1.0.3-2: Time period for time index detection (Frequency range 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 (1.5 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


Table 6.6.1.0.3-3: Measurement period for intra-frequency measurements with gaps (Frequency Range 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


[TS 38.133 [6], clause 9.2.2]

The requirements given above 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] sections 10.1.2 are fulfilled for a corresponding Band,

-
SS-RSRQ related side conditions given in TS 38.133 [6] sections 10.1.7 are fulfilled for a corresponding Band,

-
SS-SINR related side conditions given in TS 38.133 [6] Sections 10.1.12 are fulfilled 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 [6], clause 9.2.4.2]

The RSRP measurement accuracy for all measured cells shall be as specified in TS 38.133 [6] clauses 10.1.2.1.1 and 10.1.2.1.2, the RSRQ measurement accuracy for all measured cells shall be as specified in TS 38.133 [6] clauses 10.1.7.1.1, and the SINR measurement accuracy for all measured cells shall be as specified in the TS 38.133 [6] clause 10.1.12.1.1.

Reported RSRP, RSRQ and SINR measurements contained in event triggered measurement reports shall meet the requirements in TS 38.133 [6] clauses 10.1.2.1.1, 10.1.2.1.2, 10.1.7.1.1 and 10.1.12.1.1, 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 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 for UE to send the measurement report.

The event triggered measurement reporting delay, measured without L3 filtering shall be less than Tidentify_intra_with_index defined in TS 38.133 [6] section 9.2.5.1. When L3 filtering is used an additional delay can be expected.

The normative reference for this requirement is TS 38.133 [6] clauses 9.2.2, 9.2.4.2, 9.2.5.1 and 9.2.5.2.

6.6.1.0.4
Minimum conformance requirements for event-triggered measurement with gap with SSB index reading

[TS 38.133 [6], clause 9.2.6.2, 9.2.6.3]

UE shall be able to identify a new detectable intra frequency cell within Tidentify_intra_with_index.


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 table 6.6.1.0.4-1.

TSSB_time_index_intra: it is the time period used to acquire the index of the SSB being measured given in table 6.6.1.0.4-2.

TSSB_measurement_period_intra: equal to a measurement period of SSB based measurement given in table 6.6.1.0.4-3.

CSSFintra: it is a carrier specific scaling factor and is determined according to CSSFwithin_gap, i in TS 38.133 section 9.1.5.2.2 for measurement conducted within measurement gaps.

When intrafrequency SMTC is fully non overlapping with measurement gaps or intrafrequency SMTC is fully overlapping with MGs, Kp=1

When intrafrequency SMTC is partially overlapping with measurent gaps, Kp =  1/(1- (SMTC period /MGRP)), where SMTC period < MGRP.

Table 6.6.1.0.4-1: Time period for PSS/SSS detection (Frequency range FR1)

	DRX cycle
	TPSS/SSS_sync_intra

	No DRX
	max( 600ms, 5 x max(MGRP, SMTC period)) x CSSFintra

	DRX cycle≤ 320ms
	max( 600ms, ceil(1.5x 5) x max(MGRP, SMTC period,DRX cycle)) x CSSFintra 

	DRX cycle>320ms
	[5] x max(MGRP, DRX cycle) x CSSFintra


Table 6.6.1.0.4-2: Time period for time index detection (Frequency range 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 (1.5 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


Table 6.6.1.0.4-3: Measurement period for intra-frequency measurements with gaps (Frequency Range FR1)

	DRX cycle
	T SSB_measurement_period_intra  

	No DRX
	max( 200ms, 5 x max(MGRP, SMTC period)) x CSSFintra

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

	DRX cycle>320ms
	5 x max(MGRP, DRX cycle) x CSSFintra


[TS 38.133 [6], clause 9.2.2]

The requirements given above 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] sections 10.1.2 are fulfilled for a corresponding Band,

-
SS-RSRQ related side conditions given in TS 38.133 [6] sections 10.1.7 are fulfilled for a corresponding Band,

-
SS-SINR related side conditions given in TS 38.133 [6] sections 10.1.12 are fulfilled 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 [6], clause 9.2.4.2]

The RSRP measurement accuracy for all measured cells shall be as specified in TS 38.133 [6] clauses 10.1.2.1.1 and 10.1.2.1.2, the RSRQ measurement accuracy for all measured cells shall be as specified in TS 38.133 [6] clauses 10.1.7.1.1, and the SINR measurement accuracy for all measured cells shall be as specified in the TS 38.133 [6] clause 10.1.12.1.1.

Reported RSRP, RSRQ and SINR measurements contained in event triggered measurement reports shall meet the requirements in TS 38.133 [6] clauses 10.1.2.1.1, 10.1.2.1.2, 10.1.7.1.1 and 10.1.12.1.1, 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 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 for UE to send the measurement report.

The event triggered measurement reporting delay, measured without L3 filtering shall be less than Tidentify_intra_with_index defined in TS 38.133 [6] section 9.2.6.2. When L3 filtering is used an additional delay can be expected.

The normative reference for this requirement is TS 38.133 [6] clauses 9.2.2, 9.2.4.2, 9.2.6.2 and 9.2.6.3.

6.6.1.1
NR SA FR1 event-triggered reporting without gap in non-DRX

6.6.1.1.1
Test purpose 

To verify the UE’s ability to make a correct reporting of an event within intra-frequency cell search without gap under non-DRX.

6.6.1.1.2
Test applicability

This test applies to all types of NR UE release 15 onwards.
6.6.1.1.3
Minimum conformance requirements

The minimum conformance requirements are specified in clause 6.6.1.0.1.

The normative reference for this requirement is TS 38.133 [6] clause A.6.6.1.1.

6.6.1.1.4
Test description

6.6.1.1.4.1
Initial conditions

This test shall be tested using any of the test configurations in Table 6.6.1.1.4.1-1.

Table 6.6.1.1.4.1-1: Supported test configurations for NR SA FR1 event-triggered reporting without gap in non-DRX

	Test Case ID
	Description

	6.6.1.1-1
	15 kHz SSB SCS, 10MHz bandwidth, FDD duplex mode

	6.6.1.1-2
	15 kHz SSB SCS, 10MHz bandwidth, TDD duplex mode

	6.6.1.1-3
	30 kHz SSB SCS, 40MHz bandwidth, TDD duplex mode

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


Configure the test equirement and the DUT according to the parameters in Table 6.6.1.1.4.1-2.

Table 6.6.1.1.4.1-2: Initial conditions for NR SA FR1 event-triggered reporting without 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.4-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 6.6.1.1.4.1-1.

	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

- For 4Rx capable UEs without any 2Rx RF bands use A.3.2.5.2 for DUT part and A.3.1.8.4 for TE part.
	


1. The test parameters for PCell and neighbour cell are given in Table 6.6.1.1.4.1-3 below.
2. Message contents are defined in clause 6.6.1.1.4.3.

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 6.6.1.1.4.1-3: General test parameters for SA intra-frequency event triggered reporting tests without gap for FR1 under non-DRX
	Parameter
	Unit
	Test configuration
	Value
	Comment

	Active cell
	
	1, 2, 3
	Cell 1
	

	Neighbour cell
	
	1, 2, 3
	Cell 2
	Cell to be identified.

	RF Channel Number
	
	1, 2, 3
	1: Cell 1 and Cell 2
	

	SSB configuration
	
	1
	SSB.1 FR1
	

	
	
	2
	SSB.1 FR1
	

	
	
	3
	SSB.2 FR1
	

	SMTC configuration
	
	1
	SMTC.2
	

	
	
	2
	SMTC.1
	

	
	
	3
	SMTC.1
	

	A3-Offset
	dB
	1, 2, 3
	-4.5
	

	CP length
	
	1, 2, 3
	Normal
	

	Hysteresis
	dB
	1, 2, 3
	0
	

	Time To Trigger
	s
	1, 2, 3
	0
	

	Filter coefficient
	
	1, 2, 3
	0
	L3 filtering is not used

	DRX
	
	1, 2, 3
	
	OFF

	Time offset between PCell and PSCell
	
	1, 2, 3
	3 (s
	Synchronous EN-DC

	Time offset between serving and neighbour cells
	
	1
	3 ms
	Asynchronous cells.

The timing of Cell 3 is 3ms later than the timing of Cell 2.

	
	
	2
	3 (s
	Synchronous cells

	
	
	3
	3 (s
	Synchronous cells

	T1
	s
	1, 2, 3
	5
	

	T2
	s
	1, 2, 3
	5
	


6.6.1.1.4.2
Test procedure 

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 6.6.1.1.4.1-3 and Table 6.6.1.1.5-1, respectively. In the measurement control information a measurement object is configured for the frequency of the PCell, and it is indicated to the UE that event-triggered reporting with Event A3 is used. 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.
2. Set the parameters according to T1 in Table 6.6.1.1.5-1. T1 starts.

3. SS shall transmit an RRCReconfiguration message.

4. The UE shall transmit RRCReconfigurationComplete message.

5. When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 6.6.1.1.5-1. T2 starts.

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 802 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.

7. After the SS receive the MeasurementReport message in step 6) 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.

8. Set NR Cell 2 physical cell identity = ((current NR cell 2 physical cell identity + 1) mod 14 + 2) for next iteration of the test procedure loop. 

9. After the RRC connection release, the SS:
- transmits in NR Cell 1 a Paging message (including PagingRecord with UE-Identity) 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 step 2-9 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.

6.6.1.1.4.3
Message contents

Message contents are according to TS 38.508-1 [14] clause 4.6 with the following exceptions: 

Table 6.6.1.1.4.3-1: Common Exception messages SA intra frequency event triggered reporting tests without gap under 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 INTRA-FREQ

Table H.3.1-3 with Condition INTRA-FREQ MO, SSB.1 FR1, SMTC.2 and Asynchronous cells for configuration 6.6.1.1-1

Table H.3.1-3 with Condition INTRA-FREQ MO, SSB.1 FR1, SMTC.1 and synchronous cells for configuration 6.6.1.1-2
Table H.3.1-3 with Condition INTRA-FREQ MO, SSB.2 FR1, SMTC.1 and synchronous cells for configuration 6.6.1.1-3

Table H.3.1-4 with A3-offset = -4.5dB

Table H.3.1-5 with Condition INTRA-FREQ

Table H.3.1-7 with Condition INTRA-FREQ


6.6.1.1.5
Test requirement

Table 6.6.1.1.4.1-3 and Table 6.6.1.1.5-1 define the primary level settings including test tolerances for NR SA event triggered reporting test without gap under non-DRX. 

Table 6.6.1.1.5-1: NR Cell specific test parameters for SA intra-frequency event triggered reporting tests without gap under non-DRX 
	Parameter
	Unit
	Test configuration 
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T1
	T2

	TDD configuration
	
	1
	N/A
	N/A

	
	
	2
	TDDConf.1.1
	TDDConf.1.1

	
	
	3
	TDDConf.2
	TDDConf.2

	PDSCH RMC configuration
	
	1
	SR.1.1 FDD
	N/A

	
	
	2
	SR.1.1 TDD
	

	
	
	3
	SR.2.1 TDD
	

	RMSI CORESET RMC configuration
	
	1
	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
	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
	OP.1
	OP.1

	Initial BWP configuration
	
	1, 2, 3
	DLBWP.0.1 ULBWP.0.1
	DLBWP.0.1 ULBWP.0.1

	Active DL BWP configuration
	
	1, 2, 3
	DLBWP.1.1
	DLBWP.1.1

	Active UL BWP configuration
	
	1, 2, 3
	ULBWP.1.1
	ULBWP.1.1

	RLM-RS
	
	1, 2, 3
	SSB
	SSB
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 Note 2
	dBm/SCS
	1
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	2
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	3
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	SS-RSRP Note 3
	dBm/SCS KHz
	1
	-94
	-94
	-Infinity
	-94

	
	
	2
	-94
	-94
	-Infinity
	-94

	
	
	3
	-91
	-91
	-Infinity
	-91

	Io
	dBm/9.36 MHz
	1
	-64.60
	-62.25
	Specified in Cell 1 columns

	
	dBm/9.36 MHz
	2
	-64.60
	-62.25
	

	
	dBm/38.16 MHz
	3
	-58.50
	-56.16
	

	Propagation Condition 
	
	1, 2, 3
	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: image125.wmf]oc

N

 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 delays measured is defined as the time from the beginning of time period T2, to the moment the UE send one Event A3 triggered measurement report to NR Cell 2.

The overall delays measured in the test may be up to 2xTTIDCCH higher than the measurement reporting delays because of TTI insertion uncertainty of the measurement report in DCCH.

The overall delays measured test requirement is expressed as:
Overall delays measured = measurement reporting delay + TTI insertion uncertainty

Measurement reporting delay = Tidentify_intra_without_index
Tidentify_intra_without_index = (TPSS/SSS_sync_intra + T SSB_measurement_period_intra) ms

TPSS/SSS_sync_intr= max [ 600 ms, ceil (5 × Kp) × SMTC period ] × CSSFintra = 600 ms

T SSB_measurement_period_intra= max [ 200 ms, ceil( 5 × Kp) × SMTC period ] × CSSFintra = 200 ms

TTI insertion uncertainty = 2 ms

The overall delays measured shall be less than a total of 802 ms in this test case (note: this gives a total of 800 ms for measurement reporting delay plus 2 ms for TTI insertion uncertainty).

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%.

6.6.1.2
NR SA FR1 event-triggered reporting without gap in DRX

6.6.1.2.1
Test purpose 

To verify the UE’s ability to make a correct reporting of an event within intra-frequency cell search without gap under DRX.

6.6.1.2.2
Test applicability

This test applies to all types of NR UE release 15 onwards.
6.6.1.2.3
Minimum conformance requirements

The minimum conformance requirements are specified in clause 6.6.1.0.2.

The normative reference for this requirement is TS 38.133 [6] clause A.6.6.1.2.

6.6.1.2.4
Test description

6.6.1.2.4.1
Initial conditions

This test shall be tested using any of the test configurations in Table 6.6.1.2.4.1-1.
Table 6.6.1.2.4.1-1: Supported test configurations for NR SA FR1 event-triggered reporting without gap in DRX

	Test Case ID
	Description

	6.6.1.2-1
	15 kHz SSB SCS, 10MHz bandwidth, FDD duplex mode

	6.6.1.2-2
	15 kHz SSB SCS, 10MHz bandwidth, TDD duplex mode

	6.6.1.2-3
	30 kHz SSB SCS, 40MHz 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 6.6.1.2.4.1-2.

Table 6.6.1.2.4.1-2: Initial conditions for NR SA FR1 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.4-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 6.6.1.2.4.1-1.

	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
	- Without LTE link

- For 4Rx capable UEs without any 2Rx RF bands use A.3.2.5.2 for DUT part and A.3.1.8.4 for TE part.
	


1. The test parameters for PCell and neighbour cell are given in Table 6.6.1.2.4.1-3 below.
2. Message contents are defined in clause 6.6.1.2.4.3.

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 6.6.1.2.4.1-3: 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
	Cell 1
	

	Neighbour cell
	
	1, 2, 3
	Cell 2
	Cell to be identified.

	RF Channel Number
	
	1, 2, 3
	1: Cell 1 and Cell 2
	

	SSB configuration
	
	1
	SSB.1 FR1
	

	
	
	2
	SSB.1 FR1
	

	
	
	3
	SSB.2 FR1
	

	SMTC configuration
	
	1
	SMTC.2
	

	
	
	2
	SMTC.1
	

	
	
	3
	SMTC.1
	

	A3-Offset
	dB
	1, 2, 3
	-4.5
	

	CP length
	
	1, 2, 3
	Normal
	

	Hysteresis
	dB
	1, 2, 3
	0
	

	Time To Trigger
	s
	1, 2, 3
	0
	

	Filter coefficient
	
	1, 2, 3
	0
	L3 filtering is not used

	DRX
	ms
	1, 2, 3
	DRX.1
	DRX.2
	

	Time offset between PCell and PSCell
	
	1, 2, 3
	3 us
	Synchronous EN-DC

	Time offset between serving and neighbour cells
	
	1
	3 us
	Synchronous cells

	
	
	2
	3 ms
	Asynchronous cells.

The timing of Cell 3 is 3ms later than the timing of Cell 2.

	
	
	3
	3 us
	Synchronous cells

	T1
	s
	1, 2, 3
	5
	

	T2
	s
	1, 2, 3
	5
	10
	


6.6.1.2.4.2
Test procedure 

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 6.6.1.2.4.1-3 and Table 6.6.1.2.5-1, respectively. In the measurement control information a measurement object is configured for the frequency of the PCell, and it is indicated to the UE that event-triggered reporting with Event A3 is used. 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.

2. Set the parameters according to T1 in Table 6.6.1.2.5-1. T1 starts.

3. SS shall transmit an RRCReconfiguration message.

4. The UE shall transmit RRCReconfigurationComplete message.

5. When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 6.6.1.2.5-1. T2 starts.

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 6402 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.

7. After the SS receive the MeasurementReport message in step 6) 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.

8. Set NR Cell 2 physical cell identity = ((current NR cell 2 physical cell identity + 1) mod 14 + 2) for next iteration of the test procedure loop. 

9. After the RRC connection release, the SS:
- transmits in NR Cell 1 a Paging message (including PagingRecord with UE-Identity) 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 step 2-9 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.

11. Repeat step 1-10 for each sub-test in Table 6.6.1.2.4.1-1 as appropriate.

6.6.1.2.4.3
Message contents

Message contents are according to TS 38.508-1 [14] clause 4.6 with the following exceptions: 

Table 6.6.1.2.4.3-1: Common Exception messages for SA intra frequency event triggered reporting tests without gap under 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 INTRA-FREQ

Table H.3.1-3 with Condition INTRA-FREQ MO SSB.1 FR1, SMTC.2 and Asynchronous cells for configuration 6.6.1.2-1

Table H.3.1-3 with Condition INTRA-FREQ MO SSB.1 FR1, SMTC.1 and synchronous cells for configuration 6.6.1.2-2
Table H.3.1-3 with Condition INTRA-FREQ MO SSB.2 FR1, SMTC

.1 and synchronous cells for configuration 6.6.1.2-3

Table H.3.1-4 with A3-offset = -4.5dB

Table H.3.1-5 with Condition INTRA-FREQ

Table H.3.1-7 with Condition INTRA-FREQ

Table H.3.7-1 with Condition DRX.1 for test 1

Table H.3.7-1 with Condition DRX.2 for test 2


6.6.1.2.5
Test requirement

Table 6.6.1.2.4.1-3 and Table 6.6.1.2.5-1 define the primary level settings including test tolerances for NR event triggered reporting in synchronous cells when DRX is used test. 

Table 6.6.1.2.5-1: NR Cell specific test parameters for SA intra-frequency event triggered reporting tests without gap under DRX
	Parameter
	Unit
	Test configuration 
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T1
	T2

	TDD configuration
	
	1
	N/A
	N/A

	
	
	2
	TDDConf.1.1
	TDDConf.1.1

	
	
	3
	TDDConf.2.1
	TDDConf.2.1

	PDSCH RMC configuration
	
	1
	SR.1.1 FDD
	N/A

	
	
	2
	SR.1.1 TDD
	

	
	
	3
	SR.2.1 TDD
	

	RMSI CORESET RMC configuration
	
	1
	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
	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
	OP.1
	OP.1

	Initial BWP configuration
	
	1, 2, 3
	DLBWP.0.1 ULBWP.0.1
	DLBWP.0.1 ULBWP.0.1

	Active DL BWP configuration
	
	1, 2, 3
	DLBWP.1.1
	DLBWP.1.1

	Active UL BWP configuration
	
	1, 2, 3
	ULBWP.1.1
	ULBWP.1.1

	RLM-RS
	
	1, 2, 3
	SSB
	SSB
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	SS-RSRP Note 3
	dBm/SCS KHz
	1
	-94
	-94
	-Infinity
	-94

	
	
	2
	-94
	-94
	-Infinity
	-94

	
	
	3
	-91
	-91
	-Infinity
	-91

	Io
	dBm/9.36 MHz
	1
	-64.60
	-62.25
	Specified in Cell 1 columns

	
	dBm/9.36 MHz
	2
	-64.60
	-62.25
	

	
	dBm/38.16 MHz
	3
	-58.50
	-56.16
	

	Propagation Condition 
	
	1, 2, 3
	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: image130.wmf]oc
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 to be fulfilled.

Note 3: SS-RSRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.


In Test 1 when DRX cycle length = 40 ms, the overall delay measured is defined as the time from the beginning of time period T2 to the moment the UE send one Event A3 triggered measurement report on PUSCH.

In Test 2 when DRX cycle length = 640 ms, the overall delay measured is defined as the time from the beginning of time period T2 to the moment the UE starts to send preambles on the PRACH for Scheduling Request (SR) to obtain allocation to send the measurement report to NR Cell 2 on PUSCH.

For both tests:

The overall delays measured is defined as the time from the beginning of time period T2 to the moment the UE send one Event A3 triggered measurement report to NR Cell 2.

The overall delays measured in the test may be up to 2xTTIDCCH higher than the measurement reporting delays because of TTI insertion uncertainty of the measurement report in DCCH.

The overall delay measured when DRX cycle length is 40 ms test requirement is expressed as:
Overall delays measured = measurement reporting delay + TTI insertion uncertainty

Measurement reporting delay = Tidentify_intra_without_index
Tidentify_intra_without_index = (TPSS/SSS_sync_intra + T SSB_measurement_period_intra) ms

TPSS/SSS_sync_intra = max[600ms, ceil(1.5 × 5 x Kp) × max(SMTC period,DRX cycle)] × CSSFintra= 600ms

T SSB_measurement_period_intra = max[200ms, ceil(1.5 × 5 × Kp) x max(SMTC period,DRX cycle)] × CSSFintra= 320ms

TTI insertion uncertainty = 2 ms

The overall delay measured when DRX cycle length is 40 ms shall be less than a total of 922 ms.

The overall delay measured when DRX cycle length is 640 ms test requirement is expressed as:

Overall delays measured = measurement reporting delay + TTI insertion uncertainty

Measurement reporting delay = Tidentify_intra_without_index
Tidentify_intra_without_index = (TPSS/SSS_sync_intra + T SSB_measurement_period_intra) ms

TPSS/SSS_sync_intra = ceil(5 × Kp) × DRX cycle × CSSFintra = 3200ms

T SSB_measurement_period_intra = ceil(5 × Kp) × DRX cycle × CSSFintra = 3200ms

TTI insertion uncertainty = 2 ms

The overall delay measured when DRX cycle length is 640 ms shall be less than a total of 6402 ms.

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%.

6.6.1.3
NR SA FR1 event-triggered reporting with gap in non-DRX

6.6.1.3.1
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.

6.6.1.3.2
Test applicability

This test applies to all types of NR UE release 15 onwards.

6.6.1.3.3
Minimum conformance requirements

The minimum conformance requirements are specified in clause 6.6.1.0.1.

The normative reference for this requirement is TS 38.133 [6] clause A.6.6.1.3.

6.6.1.3.4
Test description

6.6.1.3.4.1
Initial conditions

This test shall be tested using any of the test configurations in Table 6.6.1.3.4.1-1.

Table 6.6.1.3.4.1-1: Supported test configurations for NR SA FR1 event-triggered reporting with gap in non-DRX
	Test Case ID
	Description

	6.6.1.3-1
	NR 15 kHz SSB SCS, 10MHz bandwidth, FDD duplex mode

	6.6.1.3-2
	NR 15 kHz SSB SCS, 10MHz bandwidth, TDD duplex mode

	6.6.1.3-3
	NR 30 kHz SSB SCS, 40MHz 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 6.6.1.3.4.1-2.

Table 6.6.1.3.4.1-2: Initial conditions for NR SA FR1 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.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 6.6.1.3.4.1-1.

	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

- For 4Rx capable UEs without any 2Rx RF bands use A.3.2.5.2 for DUT part and A.3.1.8.4 for TE part.
	


1. The general test parameter settings are set up according to Table 6.6.1.3.4.1-3.

2. Message contents are defined in clause 6.6.1.3.4.3.

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 6.6.1.3.4.1-3: General test parameters for NR SA FR1 event-triggered reporting with gap in non-DRX
	Parameter
	Unit
	Test configuration
	Value
	Comment

	Active cell
	
	1, 2, 3
	Cell 1
	

	Neighbour cell
	
	1, 2, 3
	Cell 2
	Cell to be identified.

	RF Channel Number
	
	1, 2, 3
	1: Cell 1 and Cell 2
	

	Measurement gap type
	
	1, 2, 3
	Per-UE gaps
	

	Measurement gap repitition periodicity
	ms
	1, 2, 3
	40
	

	Measurement gap length
	ms
	1, 2, 3
	6
	

	Measurement gap offset
	ms
	1, 2, 3
	39
	

	SSB configuration
	
	1
	SSB.1 FR1
	

	
	
	2
	SSB.1 FR1
	

	
	
	3
	SSB.2 FR1
	

	SMTC configuration
	
	1
	SMTC.2
	

	
	
	2
	SMTC.1
	

	
	
	3
	SMTC.1
	

	CSI-RS parameters
	
	1
	CSI-RS.1.2 FDD
	

	
	
	2
	CSI-RS.1.2 TDD
	

	
	
	3
	CSI-RS.2.2 TDD
	

	A3-Offset
	dB
	1, 2, 3
	-4.5
	

	CP length
	
	1, 2, 3
	Normal
	

	Hysteresis
	dB
	1, 2, 3
	0
	

	Time To Trigger
	s
	1, 2, 3
	0
	

	Filter coefficient
	
	1, 2, 3
	0
	L3 filtering is not used

	DRX
	ms
	1, 2, 3
	
	OFF

	Time offset between PCell and PSCell
	
	1, 2, 3
	3 (s
	Synchronous EN-DC

	Time offset between serving and neighbour cells
	
	1
	3 ms
	Asynchronous cells.

The timing of Cell 3 is 3ms later than the timing of Cell 2.

	
	
	2
	3 (s
	Synchronous cells

	
	
	3
	3 (s
	Synchronous cells

	T1
	s
	1, 2, 3
	5
	

	T2
	s
	1, 2, 3
	5
	


6.6.1.3.4.2
Test procedure

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 6.6.1.3.4.1-3 and Table 6.6.1.3.5-1, respectively. In the measurement control information a measurement object is configured for the frequency of the PCell, and it is indicated to the UE that event-triggered reporting with Event A3 is used. 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 6.6.1.3.5-1. T1 starts.

3. SS shall transmit an RRCReconfiguration message.

4. The UE shall transmit RRCReconfigurationComplete message.

5. When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 6.6.1.3.5-1.

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 802 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.

7. After the SS receive the MeasurementReport message in step 6) 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.

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. After the RRC connection release, the SS:
- transmits in Cell 1 a Paging message (including PagingRecord with UE-Identity) 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 step 2-9 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
6.6.1.3.4.3
Message contents

Message contents are according to TS 38.508-1 [14] clause 4.6 with the following exceptions: 

Table 6.6.1.3.4.3-1: 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 INTRA-FREQ and GAP NEEDED

Table H.3.1-3 with Condition INTRA-FREQ MO, SSB.1 FR1, SMTC.2 and Asynchronous cells for Configuration 6.6.1.3-1

Table H.3.1-3 with Condition INTRA-FREQ MO, SSB.1 FR1, SMTC.1 and Synchronous cells for Configuration 6.6.1.3-2

Table H.3.1-3 with ConditionINTRA-FREQ MO, SSB.2 FR1, SMTC.1 and Synchronous cells for Configuration 6.6.1.3-3

Table H.3.1-4 with A3-offset = -4.5dB

Table H.3.1-5 with Condition INTRA-FREQ
Table H.3.1-6 with Condition Pattern #0

Table H.3.1-7 with Condition INTRA-FREQ


6.6.1.3.5
Test requirement

Table 6.6.1.3.4.1-3 and Table 6.6.1.3.5-1 define the primary level settings including test tolerances for NR SA FR1 event-triggered reporting with gap in non-DRX test.

Table 6.6.1.3.5-1: NR Cell specific test parameters for NR SA FR1 event-triggered reporting with gap in non-DRX
	Parameter
	Unit
	Test configuration 
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T1
	T2

	TDD configuration
	
	1
	N/A
	N/A

	
	
	2
	TDDConf.1.1
	TDDConf.1.1

	
	
	3
	TDDConf.2.1
	TDDConf.2.1

	PDSCH RMC configuration
	
	1
	SR.1.1 FDD
	N/A

	
	
	2
	SR.1.1 TDD
	

	
	
	3
	SR.2.1 TDD
	

	RMSI CORESET RMC configuration
	
	1
	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
	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
	OP.1
	OP.1

	Initial BWP configuration
	
	1, 2, 3
	DLBWP.0.1 ULBWP.0.1
	DLBWP.0.1 ULBWP.0.1

	Active DL BWP configuration
	
	1, 2, 3
	DLBWP.1.2
	DLBWP.1.1

	Active UL BWP configuration
	
	1, 2, 3
	ULBWP.1.1
	ULBWP.1.1

	RLM-RS
	
	1, 2, 3
	CSI-RS
	SSB
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 Note 2
	dBm/SCS
	1
	-98

	
	
	2
	-98

	
	
	3
	-95
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	1
	4
	4
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	SS-RSRP Note 3
	dBm/SCS KHz
	1
	-94
	-94
	-Infinity
	-94

	
	
	2
	-94
	-94
	-Infinity
	-94

	
	
	3
	-91
	-91
	-Infinity
	-91

	Io
	dBm/9.36 MHz
	1
	-64.60
	-62.25
	Specified in Cell 1 columns

	
	dBm/9.36 MHz
	2
	-64.60
	-62.25
	

	
	dBm/38.16 MHz
	3
	-58.50
	-56.16
	

	Propagation Condition 
	
	1, 2, 3
	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: image135.wmf]oc

N

 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 delays measured is defined as the time from the beginning of time period T2, to the moment the UE send one Event A3 triggered measurement report.

The overall delays measured in the test may be up to 2xTTIDCCH higher than the measurement reporting delays because of TTI insertion uncertainty of the measurement report in DCCH.

The overall delays measured test requirement is expressed as:

Overall delays measured = measurement reporting delay + TTI insertion uncertainty

Measurement reporting delay = Tidentify_intra_without_index

Tidentify_intra_without_index = TPSS/SSS_sync_intra + TSSB_measurement_period_intra
TPSS/SSS_sync_intra = 600 ms
TSSB_measurement_period_intra = 200 ms

TTI insertion uncertainty = 2 ms

The overall delays measured shall be less than a total of 802 ms in this test case (note: this gives a total of 800 ms for measurement reporting delay plus 2 ms for TTI insertion uncertainty).

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%.

6.6.1.4
NR SA FR1 event-triggered reporting with gap in DRX

6.6.1.4.1
Test purpose

The purpose of this test is to verify UE’s ability to make a correct reporting of an event with gaps under DRX within intra-frequency cell search with gaps requirements.

6.6.1.4.2
Test applicability

This test applies to all types of NR UE release 15 onwards.

6.6.1.4.3
Minimum conformance requirements

The minimum conformance requirements are specified in clause 6.6.1.0.2.

The normative reference for this requirement is TS 38.133 [6] clause A.6.6.1.4.

6.6.1.4.4
Test description

6.6.1.4.4.1
Initial conditions

This test shall be tested using any of the test configurations in Table 6.6.1.4.4.1-1.

Table 6.6.1.4.4.1-1: Supported test configurations for NR SA FR1 event-triggered reporting with gap in DRX

	Test Case ID
	Description

	6.6.1.4-1
	NR 15 kHz SSB SCS, 10MHz bandwidth, FDD duplex mode

	6.6.1.4-2
	NR 15 kHz SSB SCS, 10MHz bandwidth, TDD duplex mode

	6.6.1.4-3
	NR 30 kHz SSB SCS, 40MHz 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 6.6.1.4.4.1-2.

Table 6.6.1.4.4.1-2: Initial conditions for NR SA FR1 event-triggered reporting with 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.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 6.6.1.4.4.1-1.

	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

- For 4Rx capable UEs without any 2Rx RF bands use A.3.2.5.2 for DUT part and A.3.1.8.4 for TE part.
	


1. The general test parameter settings are set up according to Table 6.6.1.4.4.1-3.

2. Message contents are defined in clause 6.6.1.4.4.3.
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 6.6.1.4.4.1-3: General test parameters for NR SA FR1 event-triggered reporting with gap in DRX
	Parameter
	Unit
	Test configuration
	Value
	Comment

	
	
	
	Test 1
	Test 2
	

	Active cell
	
	1, 2, 3
	Cell 1
	

	Neighbour cell
	
	1, 2, 3
	Cell 2
	Cell to be identified.

	RF Channel Number
	
	1, 2, 3
	1: Cell 1 and Cell 2
	

	Measurement gap type
	
	1, 2, 3
	Per-UE gaps
	

	Measurement gap repitition periodicity
	ms
	1, 2, 3
	40
	

	Measurement gap length
	ms
	1, 2, 3
	6
	

	Measurement gap offset
	ms
	1, 2, 3
	39
	

	SSB configuration
	
	1
	SSB.1 FR1
	

	
	
	2
	SSB.1 FR1
	

	
	
	3
	SSB.2 FR1
	

	SMTC configuration
	
	1
	SMTC.2
	

	
	
	2
	SMTC.1
	

	
	
	3
	SMTC.1
	

	CSI-RS parameters
	
	1
	CSI-RS.1.2 FDD
	

	
	
	2
	CSI-RS.1.2 TDD
	

	
	
	3
	CSI-RS.2.2 TDD
	

	A3-Offset
	dB
	1, 2, 3
	-4.5
	

	CP length
	
	1, 2, 3
	Normal
	

	Hysteresis
	dB
	1, 2, 3
	0
	

	Time To Trigger
	s
	1, 2, 3
	0
	

	Filter coefficient
	
	1, 2, 3
	0
	L3 filtering is not used

	DRX
	ms
	1, 2, 3
	DRX.1
	DRX.2
	

	Time offset between PCell and PSCell
	
	1, 2, 3
	3 (s
	Synchronous EN-DC

	Time offset between serving and neighbour cells
	
	1
	3 ms
	Asynchronous cells.

The timing of Cell 3 is 3ms later than the timing of Cell 2.

	
	
	2
	3 (s
	Synchronous cells

	
	
	3
	3 (s
	Synchronous cells

	T1
	s
	1, 2, 3
	5
	

	T2
	s
	1, 2, 3
	5
	10
	


6.6.1.4.4.2
Test procedure

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 6.6.1.4.4.1-3 and Table 6.6.1.4.4.2-1, respectively. In the measurement control information a measurement object is configured for the frequency of the PCell, and it is indicated to the UE that event-triggered reporting with Event A3 is used. 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.

In Test 1 when DRX cycle = 40 ms is used, UE needs to be provided at least once every 500 ms with new Timing Advance Command MAC control element to restart the Timer Alignment Timer to keep the UE uplink time alignment. Furthermore, the UE is allocated with PUSCH resource at every DRX cycle. In Test 2 when DRX = 640 ms is used, the uplink time alignment is not maintained and the UE needs to use RACH to obtain uplink allocation for measurement reporting.

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 6.6.1.4.5-1. T1 starts.
3. SS shall transmit an RRCReconfiguration message.

4. The UE shall transmit RRCReconfigurationComplete message.

5. When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 6.6.1.4.5-1.

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 6402 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.

7. After the SS receive the MeasurementReport message in step 6) 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.

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. After the RRC connection release, the SS:
- transmits in Cell 1 a Paging message (including PagingRecord with UE-Identity) 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 step 2-9 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.

11. Repeat step 1-10 for each sub-test in Table 6.6.1.4.4.1-3 as appropriate.

6.6.1.4.4.3
Message contents

Message contents are according to TS 38.508-1 [14] clause 4.6 with the following exceptions: 

Table 6.6.1.4.4.3-1: Common Exception messages for NR SA FR1 event-triggered reporting with gap in 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 INTRA-FREQ and GAP NEEDED

Table H.3.1-3 with Condition INTRA-FREQ MO, SSB.1 FR1, SMTC.2 and Asynchronous cells for configuration 6.6.1.4-1

Table H.3.1-3 with Condition INTRA-FREQ MO, SSB.1 FR1, SMTC.1 and Asynchronous cells for configuration 2

Table H.3.1-3 with Condition INTRA-FREQ MO, SSB.2 FR1, SMTC.1 and Asynchronous cells for configuration 6.6.1.4-3

Table H.3.1-4 with A3-offset = -4.5dB

Table H.3.1-5  with Condition INTRA-FREQ

Table H.3.1-6 with Condition Pattern #0

Table H.3.1-7 with Condition INTRA-FREQ
Table H.3.7-1 with Condition DRX.1 for test 1

Table H.3.7-1 with Condition DRX.1 for test 2


6.6.1.4.5
Test requirement

Table 6.6.1.4.4.1-3 and Table 6.6.1.4.5-1 define the primary level settings including test tolerances for NR SA FR1 event-triggered reporting with gap in DRX test. 

Table 6.6.1.4.5-1: NR Cell specific test parameters for NR SA FR1 event-triggered reporting with gap in DRX
	Parameter
	Unit
	Test configuration 
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T1
	T2

	TDD configuration
	
	1
	N/A
	N/A

	
	
	2
	TDDConf.1.1
	TDDConf.1.1

	
	
	3
	TDDConf.2.1
	TDDConf.2.1

	PDSCH RMC configuration
	
	1
	SR.1.1 FDD
	N/A

	
	
	2
	SR.1.1 TDD
	

	
	
	3
	SR.2.1 TDD
	

	RMSI CORESET RMC configuration
	
	1
	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
	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
	OP.1
	OP.1

	Initial BWP configuration
	
	1, 2, 3
	DLBWP.0.1 ULBWP.0.1
	DLBWP.0.1 ULBWP.0.1

	Active DL BWP configuration
	
	1, 2, 3
	DLBWP.1.2
	DLBWP.1.1

	Active UL BWP configuration
	
	1, 2, 3
	ULBWP.1.1
	ULBWP.1.1

	RLM-RS
	
	1, 2, 3
	CSI-RS
	SSB
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	dBm/SCS
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	dB
	1
	4
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	SS-RSRP Note 3
	dBm/SCS KHz
	1
	-94
	-94
	-Infinity
	-94

	
	
	2
	-94
	-94
	-Infinity
	-94

	
	
	3
	-91
	-91
	-Infinity
	-91

	Io
	dBm/9.36 MHz
	1
	-64.60
	-62.25
	Specified in Cell 1 columns

	
	dBm/9.36 MHz
	2
	-64.60
	-62.25
	

	
	dBm/38.16 MHz
	3
	-58.50
	-56.16
	

	Propagation Condition 
	
	1, 2, 3
	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: image140.wmf]oc
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 to be fulfilled.

Note 3: SS-RSRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.


In Test 1 when DRX cycle length = 40 ms is used, the overall delay measured is defined as the time from the beginning of time period T2, to the moment the UE send one Event A3 triggered measurement report on PUSCH.

In Test 2 when DRX cycle length = 640 ms is used, the overall delay measured is defined as the time from the beginning of time period T2, to the moment the UE starts to send preambles on the PRACH for Scheduling Request (SR) to obtain allocation to send the measurement report on PUSCH.

For both tests:

The overall delays measured in the test may be up to 2xTTIDCCH higher than the measurement reporting delays because of TTI insertion uncertainty of the measurement report in DCCH.

NOTE 1: The actual overall delays measured in the test may be up to one DRX cycle higher than the measurement reporting delays above because UE is allowed to delay the initiation of the measurement reporting procedure to the next until the Active Time.

NOTE 2: In order to calculate the rate of correct events the system simulator shall verify that it has received correct Event A3 measurement report.

The overall delays measured test requirement is expressed as:

Overall delays measured = measurement reporting delay + TTI insertion uncertainty

Measurement reporting delay = Tidentify_intra_without_index

Tidentify_intra_without_index = TPSS/SSS_sync_intra + TSSB_measurement_period_intra
TPSS/SSS_sync_intra = 600 ms for Test 1, and TPSS/SSS_sync_intra =3200 ms for Test 2
TSSB_measurement_period_intra = 320 ms for Test 1, and TSSB_measurement_period_intra = 3200 ms for Test 2

TTI insertion uncertainty = 2 ms

For Test 1, the overall delays measured shall be less than a total of 922 ms (note: this gives a total of 920 ms for measurement reporting delay plus 2 ms for TTI insertion uncertainty). 

For Test 2, the overall delays measured shall be less than a total of 6402 ms (note: this gives a total of 6400 ms for measurement reporting delay plus 2 ms for TTI insertion uncertainty). 

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%.

6.6.1.5
NR SA FR1 event-triggered reporting without gap in non-DRX with SSB index reading

6.6.1.5.1
Test purpose

The purpose of this test is to verify UE’s ability to make a correct reporting of an event within intra-frequency cell search without gaps requirements.

6.6.1.5.2
Test applicability

This test applies to all types of NR UE release 15 onwards.

6.6.1.5.3
Minimum conformance requirements

The minimum conformance requirements are specified in clause 6.6.1.0.3.

The normative reference for this requirement is TS 38.133 [6] clause A.6.6.1.5.

6.6.1.5.4
Test description

6.6.1.5.4.1
Initial conditions

This test shall be tested using any of the test configurations in Table 6.6.1.5.4.1-1.

Table 6.6.1.5.4.1-1: Supported test configurations for NR SA FR1 event-triggered reporting without gap in non-DRX with SSB index reading
	Configuration
	Description

	6.6.1.5-1
	15 kHz SSB SCS, 10MHz 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 6.6.1.5.4.1-2.

Table 6.6.1.5.4.1-2: Initial conditions for NR SA FR1 event-triggered reporting without gap in non-DRX with SSB index reading
	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 6.6.1.5.4.1-1.

	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

- For 4Rx capable UEs without any 2Rx RF bands use A.3.2.5.2 for DUT part and A.3.1.8.4 for TE part.
	


1. The general test parameter settings are set up according to Table 6.6.1.5.4.1-3.

2. Message contents are defined in clause 6.6.1.5.4.3.

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 6.6.1.5.4.1-3: General test parameters for NR SA FR1 event-triggered reporting without gap in non-DRX with SSB index reading
	Parameter
	Unit
	Test configuration
	Value
	Comment

	Active cell
	
	1
	Cell 1
	

	Neighbour cell
	
	1
	Cell 2
	Cell to be identified.

	RF Channel Number
	
	1
	1: Cell 1 and Cell 2
	

	SSB configuration
	
	1
	SSB.1 FR1
	

	SMTC configuration
	
	1
	SMTC.2
	

	A3-Offset
	dB
	1
	-4.5
	

	CP length
	
	1
	Normal
	

	Hysteresis
	dB
	1
	0
	

	Time To Trigger
	s
	1
	0
	

	Filter coefficient
	
	1
	0
	L3 filtering is not used

	DRX
	ms
	1
	
	OFF

	Time offset between PCell and PSCell
	
	1
	3 (s
	Synchronous EN-DC

	Time offset between serving and neighbour cells
	
	1
	3 ms
	Asynchronous cells.

The timing of Cell 3 is 3ms later than the timing of Cell 2.

	T1
	s
	1
	5
	

	T2
	s
	1
	5
	


6.6.1.5.4.2
Test procedure

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 6.6.1.5.4.1-3 and Table 6.6.1.5.5-1, respectively. In the measurement control information a measurement object is configured for the frequency of the PCell, and it is indicated to the UE that event-triggered reporting with Event A3 is used. 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.

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 6.6.1.5.5-1. T1 starts.

3. SS shall transmit an RRCReconfiguration message.

4. The UE shall transmit RRCReconfigurationComplete message.

5. When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 6.6.1.5.5-1.

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 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.

7. After the SS receive the MeasurementReport message in step 6) 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.

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. After the RRC connection release, the SS:
- transmits in Cell 1 a Paging message (including PagingRecord with UE-Identity) 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 step 2-9 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.

6.6.1.5.4.3
Message contents

Message contents are according to TS 38.508-1 clause 4.6 with the following exceptions: 

Table 6.6.1.5.4.3-1: Common Exception messages for NR SA FR1 event-triggered reporting without gap in non-DRX with SSB index reading

	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 INTRA-FREQ

Table H.3.1-3 with Condition INTRA-FREQ MO, SSB.1 FR1, SMTC.2 and Asynchronous cells for Configuration 6.6.1.5-1

Table H.3.1-4 with A3-offset = -4.5 dB

Table H.3.1-5 with Condition INTRA-FREQ

Table H.3.1-7 with Condition INTRA-FREQ


6.6.1.5.5
Test requirement

Table 6.6.1.5.4.1-3 and Table 6.6.1.5.5-1 define the primary level settings including test tolerances for SA event triggered reporting without gap under non-DRX with SSB index reading test. 

Table 6.6.1.5.5-1: NR Cell specific test parameters for NR SA FR1 event-triggered reporting without gap in non-DRX with SSB index reading
	Parameter
	Unit
	Test configuration 
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T1
	T2

	TDD configuration
	
	1
	N/A
	N/A

	PDSCH RMC configuration
	
	1
	SR.1.1 FDD
	N/A

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

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

	OCNG Patterns
	
	1
	OP.1
	OP.1

	Initial BWP configuration
	
	1
	DLBWP.0.1 ULBWP.0.1
	DLBWP.0.1 ULBWP.0.1

	Active DL BWP configuration
	
	1
	DLBWP.1.1
	DLBWP.1.1

	Active UL BWP configuration
	
	1
	ULBWP.1.1
	ULBWP.1.1

	RLM-RS
	
	1
	SSB
	SSB
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	dBm/SCS
	1
	-98
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	dB
	1
	4
	-1.46
	-Infinity
	-1.46
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	dB
	1
	4
	4
	-Infinity
	4

	SS-RSRP Note 3
	dBm/SCS KHz
	1
	-94
	-94
	-Infinity
	-94

	Io
	dBm/9.36 MHz
	1
	-64.60
	-62.25
	Specified in Cell 1 columns

	Propagation Condition 
	
	1
	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: image145.wmf]oc

N

 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 delays measured is defined as the time from the beginning of time period T2, to the moment the UE send one Event A3 triggered measurement report.

The overall delays measured in the test may be up to 2xTTIDCCH higher than the measurement reporting delays because of TTI insertion uncertainty of the measurement report in DCCH.

The overall delays measured test requirement is expressed as:

Overall delays measured = measurement reporting delay + TTI insertion uncertainty

Measurement reporting delay = Tidentify_intra_with_index
Tidentify_intra_with_index = TPSS/SSS_sync_intra + TSSB_measurement_period_intra + TSSB_time_index_intra
TPSS/SSS_sync_intra = 600 ms

TSSB_time_index_intra = 120 ms
TSSB_measurement_period_intra = 200 ms

TTI insertion uncertainty = 2 ms

The overall delays measured shall be less than a total of 922 ms in this test case (note: this gives a total of 920 ms for measurement reporting delay plus 2 ms for TTI insertion uncertainty).

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%.

6.6.1.6
NR SA FR1 event-triggered reporting with gap in non-DRX with SSB index reading

6.6.1.6.1
Test purpose

The purpose of this test is to verify UE’s ability to make a correct reporting of an event within intra-frequency cell search with gaps requirements.

6.6.1.6.2
Test applicability

This test applies to all types of NR UE release 15 onwards.

6.6.1.6.3
Minimum conformance requirements

The minimum conformance requirements are specified in clause 6.6.1.0.4.

The normative reference for this requirement is TS 38.133 [6] clause A.6.6.1.6.

6.6.1.6.4
Test description

6.6.1.6.4.1
Initial conditions

This test shall be tested using any of the test configurations in Table 6.6.1.6.4.1-1.

Table 6.6.1.6.4.1-1: Supported test configurations for NR SA FR1 event-triggered reporting with gap in non-DRX with SSB index reading
	Configuration
	Description

	6.6.1.6-1
	15 kHz SSB SCS, 10MHz 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 6.6.1.3.4.1-2.

Table 6.6.1.6.4.1-2: Initial conditions for NR SA FR1 event-triggered reporting with gap in non-DRX with SSB index reading
	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 6.6.1.6.4.1-1.

	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.3.2.3.4
	

	Exceptions to connection diagram
	- Without LTE link

- For 4Rx capable UEs without any 2Rx RF bands use A.3.2.5.2 for DUT part and A.3.1.8.4 for TE part.
	


1. The general test parameter settings are set up according to Table 6.6.1.6.4.1-3.

2. Message contents are defined in clause 6.6.1.6.4.3.
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 6.6.1.6.4.1-3: General test parameters for NR SA FR1 event-triggered reporting with gap in non-DRX with SSB index reading

	Parameter
	Unit
	Test configuration
	Value
	Comment

	Active cell
	
	1
	Cell 1
	

	Neighbour cell
	
	1
	Cell 2
	Cell to be identified.

	RF Channel Number
	
	1
	1: Cell 1 and Cell 2
	

	Measurement gap type
	
	1
	Per-UE gaps
	

	Measurement gap repitition periodicity
	ms
	1
	40
	

	Measurement gap length
	ms
	1
	6
	

	Measurement gap offset
	ms
	1
	39
	

	SSB configuration
	
	1
	SSB.1 FR1
	

	SMTC configuration
	
	1
	SMTC.2
	

	CSI-RS parameters
	
	1
	CSI-RS.1.2 FDD
	

	A3-Offset
	dB
	1
	-4.5
	

	CP length
	
	1
	Normal
	

	Hysteresis
	dB
	1
	0
	

	Time To Trigger
	s
	1
	0
	

	Filter coefficient
	
	1
	0
	L3 filtering is not used

	DRX
	ms
	1
	
	OFF

	Time offset between PCell and PSCell
	
	1
	3 (s
	Synchronous EN-DC

	Time offset between serving and neighbour cells
	
	1
	3 ms
	Asynchronous cells.

The timing of Cell 3 is 3ms later than the timing of Cell 2.

	T1
	s
	1
	5
	

	T2
	s
	1
	5
	


6.6.1.6.4.2
Test procedure

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 6.6.1.6.4.1-3 and Table 6.6.1.6.5-1, respectively. In the measurement control information a measurement object is configured for the frequency of the PCell, and it is indicated to the UE that event-triggered reporting with Event A3 is used. 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 6.6.1.6.5-1. T1 starts.

3. SS shall transmit an RRCReconfiguration message.

4. The UE shall transmit RRCReconfigurationComplete message.

5. When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 6.6.1.3.5-1.

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 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.

7. After the SS receive the MeasurementReport message in step 6) 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.

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. After the RRC connection release, the SS:
- transmits in Cell 1 a Paging message (including PagingRecord with UE-Identity) 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 step 2-9 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.

6.6.1.6.4.3
Message contents

Message contents are according to TS 38.508-1 clause 4.6 with the following exceptions: 

Table 6.6.1.6.4.3-1: Common Exception messages for NR SA FR1 event-triggered reporting with gap in non-DRX with SSB index reading
	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 INTRA-FREQ and GAP NEEDED

Table H.3.1-3 with Condition INTRA-FREQ MO, SSB.1 FR1, SMTC.2 and Asynchronous cells for Configuration 6.6.1.6-1

Table H.3.1-4 with A3-offset = -4.5dB

Table H.3.1-5 with Condition INTRA-FREQ

Table H.3.1-6 with Condition Pattern #0

Table H.3.1-7 with Condition INTRA-FREQ


6.6.1.6.5
Test requirement

Table 6.6.1.6.4.1-3 and Table 6.6.1.6.5-1 define the primary level settings including test tolerances for SA event triggered reporting tests with per-UE gaps under non-DRX with SSB index reading test. 

Table 6.6.1.6.5-1: NR Cell specific test parameters for NR SA FR1 event-triggered reporting with gap in non-DRX with SSB index reading

	Parameter
	Unit
	Test configuration 
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T1
	T2

	TDD configuration
	
	1
	N/A
	N/A

	PDSCH RMC configuration
	
	1
	SR.1.1 FDD
	N/A

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

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

	OCNG Patterns
	
	1
	OP.1
	OP.1

	Initial BWP configuration
	
	1
	DLBWP.0.1 ULBWP.0.1
	DLBWP.0.1 ULBWP.0.1

	Active DL BWP configuration
	
	1
	DLBWP.1.2
	DLBWP.1.1

	Active UL BWP configuration
	
	1
	ULBWP.1.1
	ULBWP.1.1

	RLM-RS
	
	1
	CSI-RS
	SSB
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	dB
	1
	4
	-1.46
	-Infinity
	-1.46
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	dB
	1
	4
	4
	-Infinity
	4

	SS-RSRP Note 3
	dBm/SCS KHz
	1
	-94
	-94
	-Infinity
	-94

	Io
	dBm/9.36 MHz
	1
	-64.60
	-62.25
	Specified in Cell 1 columns

	Propagation Condition 
	
	1
	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: image150.wmf]oc

N

 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 delays measured is defined as the time from the beginning of time period T2, to the moment the UE send one Event A3 triggered measurement report.

The overall delays measured in the test may be up to 2xTTIDCCH higher than the measurement reporting delays because of TTI insertion uncertainty of the measurement report in DCCH.

The overall delays measured test requirement is expressed as:

Overall delays measured = measurement reporting delay + TTI insertion uncertainty

Measurement reporting delay = Tidentify_intra_with_index

Tidentify_intra_with_index = TPSS/SSS_sync_intra + T SSB_measurement_period_intra + TSSB_time_index_intra
TPSS/SSS_sync_intra = 600 ms

TSSB_time_index_intra = 120 ms
TSSB_measurement_period_intra = 200 ms
TTI insertion uncertainty = 2 ms

The overall delays measured shall be less than a total of 922 ms in this test case (note: this gives a total of 920 ms for measurement reporting delay plus 2 ms for TTI insertion uncertainty).

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%.

6.6.2
Inter-frequency measurements

6.6.2.0
Minimum conformance requirements for Inter-frequency measurements

Same as clause 4.6.2.0.
The normative reference for this requirement is TS 38.133 [6] clause 9.3.2, 9.3.4, 9.3.5, 9.3.6.3.

6.6.2.1
NR SA FR1-FR1 event-triggered reporting in non-DRX

6.6.2.1.1
Test purpose

To verify that the UE makes correct reporting of an event in non-DRX within inter-frequency NR cell search requirements without SSB time index detection in TS 38.133 [6] clause 9.3.4. 

6.6.2.1.2
Test applicability

This test applies to all types of NR UE from Release 15 onwards.

6.6.2.1.3
Minimum conformance requirements

The minimum conformance requirements are specified in clause 6.6.2.0.

The normative reference for this requirement is TS 38.133 [6] clause A.6.6.2.1.

6.6.2.1.4
Test description

6.6.2.1.4.1
Initial conditions

This test shall be tested using any of the test configurations in Table 6.6.2.1.4.1-1. Configure the test equipment and the DUT according to the parameters in Table 6.6.2.1.4.1-2. Test environment parameters are given in Table 6.6.2.1.4.1-3.

Table 6.6.2.1.4.1-1: SA FR1-FR1 event triggered reporting tests in non-DRX supported test configurations

	Test Case ID
	Description

	6.6.2.1-1
	NR 15 kHz SSB SCS, 10MHz bandwidth, FDD duplex mode

	6.6.2.1-2
	NR 15 kHz SSB SCS, 10MHz bandwidth, TDD duplex mode

	6.6.2.1-3
	NR 30kHz SSB SCS, 40MHz bandwidth, TDD 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


Table 6.6.2.1.4.1-2: SA FR1-FR1 general test parameters for SA inter-frequency event triggered reporting for FR1 without SSB time index detection in non DRX
	Parameter
	Unit
	Test configuration
	Value
	Comment

	
	
	
	Test 1
	Test 2
	

	NR RF Channel Number
	
	Config 1,2,3
	1, 2
	Two FR1 NR carrier frequencies is used.

	Active cell
	
	Config 1,2,3
	NR cell 1 (Pcell)
	NR Cell 1 is on NR RF channel number 1.

	Neighbour cell
	
	Config 1,2,3
	NR cell2
	NR cell 2 is on NR RF channel number 2.

	Gap Pattern Id
	
	Config 1,2,3
	0
	4
	As specified in TS 38.133 clause 9.1.2-1.

	Measurement gap offset
	
	Config 1,2,3
	39
	19
	

	SMTC-SSB parameters
	
	Config 1
	SSB.1 FR1
	As specified in clause A.3

	
	
	Config 2
	SSB.1 FR1
	As specified in clause A.3

	
	
	Config 3
	SSB.2 FR1
	As specified in clause A.3

	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
	3(s
	Synchronous cells.

	T1
	s
	Config 1,2,3
	5
	

	T2
	s
	Config 1,2,3
	1
	1
	


Table 6.6.2.1.4-3: Test Environment parameters for SA inter-frequency event triggered reporting without SSB time index detection 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.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 4.6.2.1.4.1-1.

	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

- For 4Rx capable UEs without any 2Rx RF bands use A.3.2.5.1 for DUT part and A.3.1.8.4 for TE part.
	


1. Message contents are defined in clause 6.6.2.1.4.3.

2. There are two NR cells on two carriers specified in the test. Cell 1 is the cell used for connection setup and Cell 2 is a target cell on a different carrier than Cell 1. The power levels and settings for Cell 2 are set according to Annex C.1.2.
6.6.2.1.4.2
Test procedure

In this test, there are two cells: NR cell 1 as PCell in FR1 on NR RF channel 1 and NR cell 2 as neighbour cell in FR1 on NR RF channel 2.

In test 1 measurement gap pattern configuration # 0 as defined in Table 6.6.2.1.4-2 is provided for UE that does not support per-FR gap and in test 2 measurement gap pattern configuration #4 as defined in Table 6.6.2.1.4-2 is provided for UE that supports per-FR gap.

In the measurement control information, it is indicated to the UE that event-triggered reporting with Event A3 is used. 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 SA, 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 6.6.2.1.4-2. T1 starts.

3. The SS shall transmit an RRCReconfiguration message.

4. The UE shall transmit RRCReconfigurationComplete message.

5. When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 6.6.2.1.4-2. T2 Starts.

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  for Test 1 and 760 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.

7. After the SS receives the MeasurementReport message in step 6 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.

8.  Set Cell 3 physical cell identity = ((current cell 2 physical cell identity + 1) mod 14 + 2) for next iteration of the test procedure loop.]

9. After the RRC connection release, the SS:

- transmits in Cell 1 a Paging message (including PagingRecord with ue-Identity) for the UE and ensures the UE in state RRC_CONNECTED with generic procedure parameters Connectivity NR SA, 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 SA, 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 SA, Connected without release On  according to TS 38.508-1 [14] clause 4.5.

10. Repeat step 2-9 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
11. Repeat step 1-10 for each sub-test in Table 6.6.2.1.4-2 as appropriate.

6.6.2.1.4.3
Message contents

Message contents are according to TS 38.508-1 [14] clause 4.6 with the following exceptions: 

Table 6.6.2.1.4.3-1: Common Exception messages SA inter frequency event triggered reporting without SSB time index detection 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 Conditions GAP NEEDED and INTER-FREQ

Table H.3.1-3 with Conditions INTER-FREQ MO and SSB.1 FR1, SMTC pattern 2 and Asynchronous cells for configuration 6.6.2.1-1

Table H.3.1-3 with Conditions INTER-FREQ MO and SSB.1 FR1, SMTC pattern 1 and synchronous cells for configuration 6.6.2.1-2
Table H.3.1-3 with Conditions INTER-FREQ MO and SSB.2 FR1, SMTC pattern 1 and synchronous cells for configuration 6.6.2.1-3
Table H.3.1-4 with A3-offset = -6dB
Table H.3.1-5 with Condition INTER-FREQ

Table H.3.1-6 with Condition Pattern #0 for Test 1

Table H.3.1-6 with Condition Pattern #4 for Test 2
Table H.3.1-7 with Condition INTER-FREQ


6.6.2.1.5
Test requirement

Table 6.6.2.1.5-1 defines the primary level settings including test tolerances for all tests.

Table 6.6.2.1.5-1: Cell specific test parameters for SA inter-frequency event triggered reporting for FR1 without SSB time index detection in non-DRX
	Parameter
	Unit
	Test configuration
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T1
	T2

	NR RF Channel Number
	
	Config 1,2,3
	1
	2

	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
	MHz
	Config 1,2
	10: NRB,c = 52

	
	
	Config 3
	40: NRB,c = 106 

	BWP BW
	MHz
	Config 1,2
	10: NRB,c = 52

	
	
	Config 3
	40: NRB,c = 106 

	BWP configuration
	Initial DL BWP
	
	Config 1, 2, 3
	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
	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
	OP.1 
	OP.1

	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
	

	SMTC configuration defined in A.3.11.1 and A.3.11. 2
	
	Config 1
	SMTC.2

	
	
	Config 2, 3
	SMTC.1

	PDSCH/PDCCH subcarrier spacing
	kHz
	Config 1,2
	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)
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	dBm/15kHz
	
	-98
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Note2
	dBm/SCS
	Config 1,2
	-98
	-98

	
	
	Config 3
	-95
	-95

	SS-RSRP Note 3
	dBm/SCS
	Config 1,2
	-94
	-94
	-Infinity
	-91

	
	
	Config 3
	-91
	-91
	-Infinity
	-88
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	dB
	Config 1,2,3,4,5,6
	4
	4
	-Infinity
	7
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	dB
	Config 1,2,3
	4
	4
	-Infinity
	7

	IoNote3
	dBm/9.36MHz
	Config 1,2
	-64.59
	-64.59
	-70.05
	-62.26

	
	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 
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 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 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%

In test 2 with per-FR gap, the UE shall send one Event A3 triggered measurement report, with a measurement reporting delay less than 760 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%.

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.

6.6.2.2
NR SA FR1-FR1 event-triggered reporting in DRX

6.6.2.2.1
Test purpose

To verify that the UE makes correct reporting of an event in DRX within inter-frequency NR cell search requirements without SSB time index detection in TS 38.133 [6] clause 9.3.4.

6.6.2.2.2
Test applicability

This test applies to all types of NR UE from Release 15 onwards.

6.6.2.2.3
Minimum conformance requirements

The minimum conformance requirements are specified in clause 6.6.2.0.

The normative reference for this requirement is TS 38.133 [6] clause A.6.6.2.2.

6.6.2.2.4
Test description

6.6.2.2.4.1
Initial conditions

This test shall be tested using any of the test configurations in Table 6.6.2.2.4.1-1. Configure the test equipment and the DUT according to the parameters in Table 6.6.2.2.4.1-2. Test environment parameters are given in Table 6.6.2.2.4.1-3.

Table 6.6.2.2.4.1-1: SA FR1-FR1 event triggered reporting tests in DRX supported test configurations

	Test Case ID
	Description

	6.6.2.2-1
	NR 15 kHz SSB SCS, 10MHz bandwidth, FDD duplex mode

	6.6.2.2-2
	NR 15 kHz SSB SCS, 10MHz bandwidth, TDD duplex mode

	6.6.2.2-3
	NR 30kHz SSB SCS, 40MHz bandwidth, TDD 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


Table 6.6.2.2.4-2: General test parameters for SA inter-frequency event triggered reporting for FR1 without SSB time index detection in DRX
	Parameter
	Unit
	Test configuration
	Value
	Comment

	
	
	
	Test 1
	Test 2
	Test 3
	Test 4
	

	NR RF Channel Number
	
	Config 1,2,3
	1, 2
	Two FR1 NR carrier frequencies is used

	Active cell
	
	Config 1,2,3
	NR cell 1 (Pcell)
	NR Cell 1 is on NR RF channel number 1

	Neighbour cell
	
	Config 1,2,3
	NR cell2
	NR cell 2 is on NR RF channel number 2.

	Gap Pattern Id
	
	Config 1,2,3
	0
	2
	As specified in TS 38.133 clause 9.1.2-1

	Measurement gap offset
	
	Config 1,2,3
	39
	39
	

	SMTC-SSB parameters
	
	Config 1
	SSB.1 FR1
	As specified in clause A.3

	
	
	Config 2
	SSB.1 FR1
	As specified in clause A.3

	
	
	Config 3
	SSB.2 FR1
	As specified in clause A.3

	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
	DRX.1
	DRX.2
	DRX.1
	DRX.2
	As specified in clause A.5

	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
	3(s
	Synchronous cells

	T1
	s
	Config 1,2,3
	5
	

	T2
	s
	Config 1,2,3
	1.1
	1.1
	1.1
	1.1
	


Table 6.6.2.2.4-3: Test Environment parameters for SA inter-frequency event triggered reporting for FR1 without SSB time index detection 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.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 4.6.2.1.4.1-1.

	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

- For 4Rx capable UEs without any 2Rx RF bands use A.3.2.5.1 for DUT part and A.3.1.8.4 for TE part.
	


1. Message contents are defined in clause 6.6.2.2.4.3.

2. There are two NR cells on two carriers specified in the test. Cell 1 is the cell used for connection setup and Cell 2 is a target cell on a different carrier than Cell 1. The power levels and settings for Cell 2 are set according to Annex C.1.2.
6.6.2.2.4.2
Test procedure

In this test, there are two cells: NR cell 1 as PCell in FR1 on NR RF channel 1 and NR cell 2 as neighbour cell in FR1 on NR RF channel 2. 

In test 1&2 measurement gap pattern configuration # 0 as defined in Table 6.6.2.2.4-2 is provided for UE that does not support per-FR gap and in test 3&4 measurement gap pattern configuration #4 as defined in Table 6.6.2.2.4-2 is provided for UE that supports per-FR gap.

In the measurement control information, it is indicated to the UE that event-triggered reporting with Event A3 is used. 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.

UE needs to be provided at least once every 500ms with new Timing Advance Command MAC control element to restart the Time alignment timer to keep UE uplink time alignment. Furhtermore UE is allocated with PUSCH resource at every DRX cycle.
1. Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR SA, 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 6.6.2.2.4-2. T1 starts.

3. The SS shall transmit an RRCReconfiguration message.

4. The UE shall transmit RRCReconfigurationComplete message.

5. When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 6.6.2.2.4-2. T2 Starts.

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.

7. After the SS receives the MeasurementReport message in step 6 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.

8.  Set Cell 3 physical cell identity = ((current cell 2 physical cell identity + 1) mod 14 + 2) for next iteration of the test procedure loop.]

9. After the RRC connection release, the SS:

- transmits in Cell 1 a Paging message (including PagingRecord with ue-Identity) for the UE and ensures the UE in state RRC_CONNECTED with generic procedure parameters Connectivity NR SA, 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 SA, 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 SA, Connected without release On  according to TS 38.508-1 [14] clause 4.5.

10. Repeat step 2-9 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
11. Repeat step 1-10 for each sub-test in Table 6.6.2.2.4-2 as appropriate.

6.6.2.2.4.3
Message contents

Message contents are according to TS 38.508-1 [14] clause 4.6 with the following exceptions: 

Table 6.6.2.2.4.3-1: Common Exception messages SA inter frequency event triggered reporting without SSB time index detection 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 Conditions GAP NEEDED and INTER-FREQ

Table H.3.1-3 with Conditions INTER-FREQ MO and SSB.1 FR1, SMTC.2 and Asynchronous cells for configuration 6.6.2.2 -1

Table H.3.1-3 with Conditions INTER-FREQ MO and SSB.1 FR1, SMTC.1 and Synchronous cells for configuration 6.6.2.2 -2
Table H.3.1-3 with Conditions INTER-FREQ MO and SSB.2 FR1, SMTC.1 and Synchronous cells for configuration 6.6.2.2 -3
Table H.3.1-4 with A3-offset = -6dB
Table H.3.1-5 with Condition INTER-FREQ

Table H.3.1-6 with Condition Pattern #0 for Test 1

Table H.3.1-6 with Condition Pattern #4 for Test 2
Table H.3.1-7 with Condition INTER-FREQ
Table H.3.7-1 with Condition DRX.1 for Test 1 and Test 3

Table H.3.7-1 with Condition DRX.2 for Test 2 and Test 4


6.6.2.2.5
Test requirement

Table 6.6.2.2.5-1 defines the primary level settings including test tolerances for all tests.

Table 6.6.2.2.5-1: 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
	1
	2

	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
	MHz
	Config 1,2
	10: NRB,c = 52

	
	
	Config 3
	40: NRB,c = 106 

	BWP BW
	MHz
	Config 1,2
	10: NRB,c = 52

	
	
	Config 3
	40: NRB,c = 106 

	BWP configuration
	Initial DL BWP
	
	Config 1, 2, 3
	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
	TRS.1.1 FDD
	NA

	
	
	Config 2
	TRS.1.1 TDD
	NA

	
	
	Config 3
	TRS.1.2 TDD
	NA

	
	
	Config 1
	TRS.1.1 FDD
	NA

	OCNG Patterns defined in A.3.2.1.1 (OP.1) 
	
	Config 1,2,3
	OP.1 
	OP.1

	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
	

	SMTC configuration defined in A.3.11.1 and A.3.11. 2
	
	Config 1
	SMTC.2

	
	
	Config 2, 3
	SMTC.1

	PDSCH/PDCCH subcarrier spacing
	kHz
	Config 1,2
	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)
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Note2
	dBm/15kHz
	Config 1,2,3
	-98+TT
	-98
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Note2
	dBm/SCS
	Config 1,2
	-98+TT
	-98

	
	
	Config 3
	-95+TT
	-95

	SS-RSRP Note 3
	dBm/SCS
	Config 1,2
	-94
	-94
	-Infinity
	-91

	
	
	Config 3
	-91
	-91
	-Infinity
	-88
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	dB
	Config 1,2,3,4,5,6
	4
	4
	-Infinity
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	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 
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 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 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 a confidence level of 95%.

In test 2 with per-FR gap, 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 a confidence level of 95%.

In test 3 with per-UE gap, 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 a confidence level of 95%.

In test 4 with per-FR gap, 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 a confidence level of 95%.

In test 1, 2 , 3 and 4 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.

6.6.2.3
Void

6.6.2.4
Void

6.6.2.5
NR SA FR1-FR1 event-triggered reporting in non-DRX with SSB time index detection

6.6.2.5.1
Test purpose

 To verify that the UE makes correct reporting of an event in non-DRX within inter-frequency NR cell search requirements with SSB time index detection in TS 38.133 [6] clause 9.3.4.

6.6.2.5.2
Test applicability

This test applies to all types of  NR UE from Release 15 onwards.

6.6.2.5.3
Minimum conformance requirements

The minimum conformance requirements are specified in clause 6.6.2.0.

The normative reference for this requirement is TS 38.133 [6] clause A. 6.6.2.5.

6.6.2.5.4
Test description

6.6.2.5.4.1
Initial conditions

This test shall be tested using any of the test configurations in Table 6.6.2.3.4.1-1. Configure the test equipment and the DUT according to the parameters in Table 6.6.2.3.4.1-2. Test environment parameters are given in Table 6.6.2.3.4.1-3.

Table 6.6.2.5.4.1-1: SA FR1-FR1 event triggered reporting tests in non-DRX with SSB time index detection supported test configurations

	Test Case ID
	Description

	6.6.2.5-1
	NR 15 kHz SSB SCS, 10MHz bandwidth, FDD duplex mode

	6.6.2.5-2
	NR 15 kHz SSB SCS, 10MHz bandwidth, TDD duplex mode

	6.6.2.5-3
	NR 30kHz SSB SCS, 40MHz bandwidth, TDD 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


Table 6.6.2.5.4-2: General test parameters for SA inter-frequency event triggered reporting for FR1 with SSB time index detection in non-DRX
	Parameter
	Unit
	Test configuration
	Value
	Comment

	
	
	
	Test 1
	Test 2
	

	NR RF Channel Number
	
	Config 1,2,3
	1, 2
	Two FR1 NR carrier frequencies is used

	Active cell
	
	Config 1,2,3
	NR cell 1 (Pcell)
	NR Cell 1 is on NR RF channel number 1

	Neighbour cell
	
	Config 1,2,3
	NR cell2
	NR cell 2 is on NR RF channel number 2

	Gap Pattern Id
	
	Config 1,2,3
	0
	2
	As specified in TS 38.133 clause 9.1.2-1

	Measurement gap offset
	
	Config 1,2,3
	39
	39
	

	SMTC-SSB parameters
	
	Config 1
	SSB.1 FR1
	As specified in clause A.3.

	
	
	Config 2
	SSB.1 FR1
	As specified in clause A.3

	
	
	Config 3
	SSB.2 FR1
	As specified in TS 38.133 clause A.3

	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
	3(s
	Synchronous cells

	T1
	s
	Config 1,2,3
	5
	

	T2
	s
	Config 1,2,3
	1.1
	1
	


Table 6.6.2.5.4-3: Enviroment test parameters for SA inter-frequency event triggered reporting for FR1 without SSB time index detection 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.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 4.6.2.1.4.1-1.

	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

- For 4Rx capable UEs without any 2Rx RF bands use A.3.2.5.1 for DUT part and A.3.1.8.4 for TE part.
	


1. Message contents are defined in clause 6.6.2.5.4.3.

2. There are two NR cells on two carriers specified in the test. Cell 1 is the cell used for connection setup and Cell 2 is a target cell on a different carrier than Cell 1. The power levels and settings for Cell 2 are set according to Annex C.1.2.
6.6.2.5.4.2
Test procedure

In this test, there are two cells: NR cell 1 as PCell in FR1 on NR RF channel 1 and NR cell 2 as neighbour cell in FR1 on NR RF channel 2. 

In test 1 measurement gap pattern configuration # 0 as defined in Table 6.6.2.5.4-2 is provided for UE that does not support per-FR gap and in test 2 measurement gap pattern configuration #4 as defined in Table 6.6.2.5.4-2 is provided for UE that supports per-FR gap.

In the measurement control information, it is indicated to the UE that event-triggered reporting with Event A3 is used. 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 SA, 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 6.6.2.4.4-2. T1 starts.

3. The SS shall transmit an RRCReconfiguration message.

4. The UE shall transmit RRCReconfigurationComplete message.

5. When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 6.6.2.4.4-2. T2 Starts.

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 1040 ms for Test 1 and 880 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.

7. After the SS receives the MeasurementReport message in step 6 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.

8.  Set Cell 3 physical cell identity = ((current cell 2 physical cell identity + 1) mod 14 + 2) for next iteration of the test procedure loop.]

9. After the RRC connection release, the SS:

- transmits in Cell 1 a Paging message (including PagingRecord with ue-Identity) for the UE and ensures the UE in state RRC_CONNECTED with generic procedure parameters Connectivity NR SA, 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 SA, 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 SA, Connected without release On  according to TS 38.508-1 [14] clause 4.5.

10. Repeat step 2-9 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
11. Repeat step 1-10 for each sub-test in Table 6.6.2.1.4-2 as appropriate.

6.6.2.5.4.3
Message contents

Message contents are according to TS 38.508-1 [14] clause 4.6 with the following exceptions: 

Table 6.6.2.5.4.3-1: Common Exception messages SA inter frequency event triggered reporting without SSB time index detection 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 Conditions GAP NEEDED and INTER-FREQ

Table H.3.1-3 with Conditions INTER-FREQ MO and SSB.1 FR1, SMTC.2 and Asynchronous cells for configuration 6.6.2.5-1

Table H.3.1-3 with Conditions INTER-FREQ MO and SSB.1 FR1, SMTC.1 and Synchronous cells for configuration 6.6.2.5-2
Table H.3.1-3 with Conditions INTER-FREQ MO and SSB.2 FR1, SMTC.1 and Synchronous cells for configuration 6.6.2.3-3
Table H.3.1-4 with A3-offset = -6dB and Condition SSB Index
Table H.3.1-5 with Condition INTER-FREQ

Table H.3.1-6 with Condition Pattern #0 for Test 1 and Test 2

Table H.3.1-6 with Condition Pattern #2 for Test 3 and Test 4
Table H.3.1-7 with Conditions INTER-FREQ and SSB Index


6.6.2.5.5
Test requirement

Table 6.6.2.4.5-1 defines the primary level settings including test tolerances for all tests.

Table A. 6.6.2.5.1-3: Cell specific test parameters for SA inter-frequency event triggered reporting for FR1 with SSB time index detection
	Parameter
	Unit
	Test configuration
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T1
	T2

	NR RF Channel Number
	
	Config 1,2,3
	1
	2

	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
	MHz
	Config 1,2
	10: NRB,c = 52

	
	
	Config 3
	40: NRB,c = 106 

	BWP BW
	MHz
	Config 1,2
	10: NRB,c = 52

	
	
	Config 3
	40: NRB,c = 106 

	BWP configuration
	Initial DL BWP
	
	Config 1, 2, 3
	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
	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
	OP.1 
	OP.1

	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
	

	SMTC configuration defined in A.3.11.1 and A.3.11. 2
	
	Config 1
	SMTC.2

	
	
	Config 2, 3
	SMTC.1

	PDSCH/PDCCH subcarrier spacing
	kHz
	Config 1,2
	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)
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	SS-RSRP Note 3
	dBm/SCS
	Config 1,2
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	-Infinity
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	Config 3
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	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
	-58.4
	-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 
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 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 1040 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%.

In test 2 with per-FR gap, the UE shall send one Event A3 triggered measurement report, with a measurement reporting delay less than 880 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%.

In test 1 and 2 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.

6.6.2.6
NR SA FR1-FR1 event-triggered reporting  in DRX with SSB time index detection

6.6.2.6.1
Test purpose

 To verify that the UE makes correct reporting of an event in DRX within inter-frequency NR cell search requirements with SSB time index detection in TS 38.133 [6] clause 9.3.4.

6.6.2.6.2
Test applicability

This test applies to all types of NR UE from Release 15 onwards.

6.6.2.6.3
Minimum conformance requirements

The minimum conformance requirements are specified in clause 6.6.2.0.

The normative reference for this requirement is TS 38.133 [6] clause A.6.6.2.6.

6.6.2.6.4
Test description

6.6.2.6.4.1
Initial conditions

This test shall be tested using any of the test configurations in Table 6.6.2.6.4.1-1. Configure the test equipment and the DUT according to the parameters in Table 6.6.2.6.4.1-2. Test environment parameters are given in Table 6.6.2.6.4.1-3.

Table 6.6.2.6.4.1-1: SA FR1-FR1 event triggered reporting tests in DRX with SSB time index detection supported test configurations

	Test Case ID
	Description

	6.6.2.6-1
	NR 15 kHz SSB SCS, 10MHz bandwidth, FDD duplex mode

	6.6.2.64-2
	NR 15 kHz SSB SCS, 10MHz bandwidth, TDD duplex mode

	6.6.2.6-3
	NR 30kHz SSB SCS, 40MHz bandwidth, TDD 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


Table 6.6.2.6.4-2: General test parameters for SA inter-frequency event triggered reporting for FR1 with SSB time index detection
	Parameter
	Unit
	Test configuration
	Value
	Comment

	
	
	
	Test 1
	Test 2
	Test 3
	Test 4
	

	NR RF Channel Number
	
	Config 1,2,3
	1, 2
	Two FR1 NR carrier frequencies is used

	Active cell
	
	Config 1,2,3
	NR cell 1 (Pcell)
	NR Cell 1 is on NR RF channel number 1

	Neighbour cell
	
	Config 1,2,3
	NR cell2
	NR cell 2 is on NR RF channel number 2

	Gap Pattern Id
	
	Config 1,2,3
	0
	2
	As specified in TS 38.133 clause 9.1.2-1

	Measurement gap offset
	
	Config 1,2,3
	39
	39
	

	SMTC-SSB parameters
	
	Config 1
	SSB.1 FR1
	As specified in clause A.3

	
	
	Config 2
	SSB.1 FR1
	As specified in clause A.3

	
	
	Config 3
	SSB.2 FR1
	As specified in clause A.3

	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
	DRX.1
	DRX.2
	DRX.1
	DRX.2
	As specified in clause A.5

	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
	3(s
	Synchronous cells

	T1
	s
	Config 1,2,3
	5
	

	T2
	s
	Config 1,2,3
	1.3
	13.5
	1.3
	13.5
	


Table 6.6.2.6.4-3: Test Enviroment parameters for SA inter-frequency event triggered reporting for FR1 without SSB time index detection 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.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 4.6.2.1.4.1-1.

	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

- For 4Rx capable UEs without any 2Rx RF bands use A.3.2.5.1 for DUT part and A.3.1.8.4 for TE part.
	


1. Message contents are defined in clause 6.6.2.6.4.3.

2. There are two NR cells on two carriers specified in the test. Cell 1 is the cell used for connection setup and Cell 2 is a target cell on a different carrier than Cell 1. The power levels and settings for Cell 2 are set according to Table Annex C.1.2.
6.6.2.6.4.2
Test procedure

In this test, there are two cells: NR cell 1 as PCell in FR1 on NR RF channel 1 and NR cell 2 as neighbour cell in FR1 on NR RF channel 2. 

In test 1&2 measurement gap pattern configuration # 0 as defined in Table A.6.6.2.6.4-2 is provided for UE that does not support per-FR gap and in test 3&4 measurement gap pattern configuration #4 as defined in Table. 6.6.2.6.4-2 is provided for UE that supports per-FR gap.

In the measurement control information, it is indicated to the UE that event-triggered reporting with Event A3 is used. 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 SA, 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 6.6.2.6.4-2. T1 starts.

3. The SS shall transmit an RRCReconfiguration message.

4. The UE shall transmit RRCReconfigurationComplete message.

5. When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 6.6.2.6.4-2. T2 Starts.

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, 13440 ms  for Test 2, 1280 ms for Test 3 and 13440 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.

7. After the SS receives the MeasurementReport message in step 6 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.

8. Set Cell 3 physical cell identity = ((current cell 2 physical cell identity + 1) mod 14 + 2) for next iteration of the test procedure loop.]

9. After the RRC connection release, the SS:

- transmits in Cell 1 a Paging message (including PagingRecord with ue-Identity) for the UE and ensures the UE in state RRC_CONNECTED with generic procedure parameters Connectivity NR SA, 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 SA, 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 SA, Connected without release On  according to TS 38.508-1 [14] clause 4.5.

10. Repeat step 2-9 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
11. Repeat step 1-10 for each sub-test in Table 6.6.2.1.4-2 as appropriate.

6.6.2.6.4.3
Message contents

Message contents are according to TS 38.508-1 [14] clause 4.6 with the following exceptions: 

Table 6.6.2.6.4.3-1: Common Exception messages SA inter frequency event triggered reporting without SSB time index detection 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 Conditions GAP NEEDED and INTER-FREQ

Table H.3.1-3 with Conditions INTER-FREQ MO and SSB.1 FR1, SMTC.2 and Asynchronous cells for configuration 6.6.2.6-1

Table H.3.1-3 with Conditions INTER-FREQ MO and SSB.1 FR1, SMTC.1 and synchronous cells for configuration 6.6.2.6-2
Table H.3.1-3 with Conditions INTER-FREQ MO and SSB.2 FR1, SMTC.1 and synchronous cells for configuration 6.6.2.6-3
Table H.3.1-4 with A3-offset = -6dB and Condition SSB Index
Table H.3.1-5 with Condition INTER-FREQ

Table H.3.1-6 with Condition Pattern #0 for Test 1 and Test 2

Table H.3.1-6 with Condition Pattern #2 for Test 3 and Test 4
Table H.3.1-7 with Conditions INTER-FREQ and SSB Index

Table H.3.7-1 with Condition DRX.1 for Test 1 and Test 3

Table H.3.7-1 with Condition DRX.2 for Test 2 and Test 4


6.6.2.6.5
Test requirement

Table 6.6.2.6.5-1 defines the primary level settings including test tolerances for all tests.

Table 6.6.2.6.5-1 : Cell specific test parameters for SA inter-frequency event triggered reporting for FR1 with SSB time index detection
	Parameter
	Unit
	Test configuration
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T1
	T2

	NR RF Channel Number
	
	Config 1,2,3
	1
	2

	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
	MHz
	Config 1,2
	10: NRB,c = 52

	
	
	Config 3
	40: NRB,c = 106 

	BWP BW
	MHz
	Config 1,2
	10: NRB,c = 52

	
	
	Config 3
	40: NRB,c = 106 

	BWP configuration
	Initial DL BWP
	
	Config 1, 2, 3
	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
	TRS.1.1 FDD
	TRS.1.1 TDD

	
	
	Config 2
	TRS.1.1 TDD
	TRS.1.2 TDD

	
	
	Config 3
	TRS.1.2 TDD
	ULBWP.0.1

	OCNG Patterns defined in A.3.2.1.1 (OP.1) 
	
	Config 1,2,3
	OP.1 
	OP.1

	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
	

	SMTC configuration defined in A.3.11.1 and A.3.11. 2
	
	Config 1
	SMTC.2

	
	
	Config 2, 3
	SMTC.1

	PDSCH/PDCCH subcarrier spacing
	kHz
	Config 1,2
	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)
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	SS-RSRP Note 3
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	Config 1,2
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	IoNote3
	dBm/9.36MHz
	Config 1,2
	-64.59
	-64.59
	-70.05
	-62.26


	
	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 
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 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 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 a confidence level of 95%.

In test 2 with per-FR gap, the UE shall send one Event A3 triggered measurement report, with a measurement reporting delay less than 13440 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%.

In test 3 with per-UE gap, 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 a confidence level of 95%.

In test 4 with per-FR gap, the UE shall send one Event A3 triggered measurement report, with a measurement reporting delay less than 13440 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%.

In test 1, 2 , 3 and 4 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.

6.6.2.7
Void

6.6.2.8
Void

6.6.3
Inter-RAT Measurements

6.6.3.0
Minimum conformance requirements

6.6.3.0.1
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:

-
RSRP related conditions in the accuracy requirements in TS 38.133 [6] Section 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] Section 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] Section 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].

6.6.3.0.1.1

Requirements when no DRX is used

When the UE requires measurement gaps to idenitify 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, E-UTRAN FDD according to the following expression:
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,

where:

TBasicIdentify = 480 ms,

TInter1 is defined in TS 38.133 [6] section 9.4.1,

CSSFinterRAT = CSSFwithin_gap_i_ is the scaling factor for the measured inter-RAT E-UTRA carrier i which is calculated as specified in TS 38.133 [6] section 9.1.5.2.
Identification of a cell shall include detection of the cell and additionally performing a single measurement with measurement period of TMeasure, E-UTRAN FDD defined in Table 6.6.3.0.1.1-1.

Table 6.6.3.0.1.1-1: Measurement period and measurement bandwidth

	Configuration
	Physical Layer Measurement period: TMeasure, E-UTRAN FDD [ms] 
	Measurement bandwidth [RB]

	0
	480 x CSSFinterRAT
	6

	1 (note 1)
	240 x CSSFinterRAT
	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 E-UTRAN FDD cells per E-UTRA FDD carrier frequency layer for up to 7 E-UTRA FDD carrier frequency layers.
If higher layer filtering is used, an additional cell identification delay can be expected.

The NR – E-UTRAN FDD RSRP measurement accuracy for all measured cells shall be as specified in TS 38.133 [6] section 10.2.2. The NR – E-UTRAN FDD RSRQ measurement accuracy for all measured cells shall be as specified in TS 38.133 [6] section 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] section 10.2.5.

6.6.3.0.1.2

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, E-UTRAN FDD specified in Table 6.6.3.0.1.2-1.
Table 6.6.3.0.1.2-1: Requirement to identify a newly detectable E-UTRAN FDD cell

	DRX cycle length (s)
	TIdentify, E-UTRAN FDD (s) (DRX cycles)

	
	Gap period = 40 ms, 20 ms
	Gap period = 80 ms

	≤0.16
	Non-DRX requirements in Section 6.6.3.0.1.1 apply
	Non-DRX requirements in Section 6.6.3.0.1.1 apply

	0.256
	5.12*K (20*CSSFinterRAT)
	7.68*K (30*CSSFinterRAT)

	0.32
	6.4*K (20*CSSFinterRAT)
	7.68*K (24*CSSFinterRAT)

	0.32< DRX-cycle ≤10.24
	Note1 (20*CSSFinterRAT)
	Note1 (20*CSSFinterRAT)

	NOTE 1:
The time depends on the DRX cycle length.

NOTE 2:
CSSFinterRAT is as defined in Section 6.6.3.0.1.1.


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, E-UTRAN FDD specified in Table 6.6.3.0.1.2-2.
Table 6.6.3.0.1.2-2: Requirement to measure E-UTRAN FDD cells
	DRX cycle length (s)
	Tmeasure, E-UTRAN FDD (s) (DRX cycles) 

	≤0.08
	Non-DRX requirements in Section 6.6.3.0.1.1 apply

	0< DRX-cycle ≤10.24
	Note1 (5* CSSFinterRAT)

	NOTE 1:
The time depends on the DRX cycle length.

NOTE 2:
CSSFinterRAT is as defined in Section 6.6.3.0.1.1.


If higher layer filtering is used, an additional cell identification delay can be expected.

The NR – E-UTRAN FDD RSRP measurement accuracy for all measured cells shall be as specified in TS 38.133 [6] Section 10.2.2. The NR – E-UTRAN FDD RSRQ measurement accuracy for all measured cells shall be as specified in TS 38.133 [6] Section 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] Section 10.2.5.

6.6.3.0.1.3
Measurement reporting requirements for Event-Triggered Reporting

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] sections 10.2.2, 10.2.3, and 10.2.5, 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 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, E-UTRAN FDD defined in sections 6.6.3.0.1.1 and 6.6.3.0.1.2 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, 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, 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.
The normative reference for this requirement is TS 38.133 [6] clause 9.4.2.

6.6.3.0.2
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:

-
RSRP related conditions in the accuracy requirements in TS 38.133 [6] Section 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] Section 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] Section 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].
6.6.3.0.2.1
Requirements when no DRX is used

When the UE requires measurement gaps to idenitify 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, E-UTRAN TDD according to the following expression:

-
When configuration 0 or configuration 1 in Table 6.6.3.0.2-1 is applied,
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-
When configuration 2 or configuration 3 in Table 6.6.3.0.2-1 is applied,
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,

where:

TBasicIdentify = 480 ms,

TInter1 is defined in TS 38.133 [6] section 9.4.1,

CSSFinterRAT = CSSFwithin_gap_i_ is the scaling factor for the measured inter-RAT E-UTRA carrier i which is calculated as specified in TS 38.133 [6] section 9.1.5.2.
Identification of a cell shall include detection of the cell and additionally performing a single measurement with measurement period of TMeasure, E-UTRAN TDD defined in Table 6.6.3.0.2.1-1.

Table 6.6.3.0.2.1-1: TMeasure, E-UTRAN TDD for different configurations

	Configuration
	Measurement bandwidth [RB]
	Number of UL/DL sub-frames per half frame (5 ms)
	DwPTS


	TMeasure, E-UTRAN TDD [ms] 

	
	
	DL
	UL
	Normal CP
	Extended CP
	

	0
	6
	2
	2
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×


	480 x CSSFinterRAT

	1 (note 1)
	50
	2
	2
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T

×


	240 x CSSFinterRAT

	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 E-UTRAN TDD cells per E-UTRA TDD carrier frequency layer for up to 7 E-UTRA TDD carrier frequency layers.
If higher layer filtering is used, an additional cell identification delay can be expected.

The NR – E-UTRAN TDD RSRP measurement accuracy for all measured cells shall be as specified in TS 38.133 [6] section 10.2.2. The NR – E-UTRAN TDD RSRQ measurement accuracy for all measured cells shall be as specified in TS 38.133 [6] section 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] section 10.2.5.

6.6.3.0.2.1
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, E-UTRAN TDD specified in Table 6.6.3.0.2.1-1.
Table 6.6.3.0.2.1-1: Requirement to identify a newly detectable E-UTRAN TDD cell

	DRX cycle length (s)
	TIdentify, E-UTRAN TDD (s) (DRX cycles)

	
	Gap period = 40 ms, 20 ms
	Gap period = 80 ms

	≤0.16
	Non-DRX requirements in Section 6.6.3.0.2.1 apply
	Non-DRX requirements in Section 6.6.3.0.2.1 apply

	0.256
	5.12*K (20*CSSFinterRAT)
	7.68*K (30*CSSFinterRAT)

	0.32
	6.4*K (20*CSSFinterRAT)
	7.68*K (24*CSSFinterRAT)

	0.32< DRX-cycle ≤10.24
	Note1 (20*CSSFinterRAT)
	Note1 (20*CSSFinterRAT)

	NOTE 1:
The time depends on the DRX cycle length.

NOTE 2:
 CSSFinterRAT is as defined in Section 6.6.3.0.2.1.


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, E-UTRAN TDD specified in Table 6.6.3.0.2.1-2.
Table 6.6.3.0.2.1-2: Requirement to measure E-UTRAN TDD cells
	DRX cycle length (s)
	Tmeasure, E-UTRAN TDD (s) (DRX cycles)

	≤0.08
	Non-DRX Requirements in Section 6.6.3.0.2.1 apply

	0.128
	For configuration 2, non-DRX requirements in section 6.6.3.0.2.1 apply,

Otherwise: Note1 (5*CSSFinterRAT)

	0.128<DRX-cycle≤10.24
	Note1 (5*CSSFinterRAT)

	NOTE 1:
The time depends on the DRX cycle length.

NOTE 2:
 CSSFinterRAT is as defined in Section 6.6.3.0.2.1.


If higher layer filtering is used, an additional cell identification delay can be expected.

The NR – E-UTRAN TDD RSRP measurement accuracy for all measured cells shall be as specified in TS 38.133 [6] Section 10.2.2. The NR – E-UTRAN TDD RSRQ measurement accuracy for all measured cells shall be as specified in TS 38.133 [6] Section 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] Section 10.2.5.

6.6.3.0.2.3
Measurement reporting requirements for Event-Triggered Reporting

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] sections 10.2.2, 10.2.3, and 10.2.5, 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 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, E-UTRAN TDD defined in sections 6.6.3.0.2.1 and 6.6.3.0.2.2 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, 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, 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.
The normative reference for this requirement is TS 38.133 [6] clause 9.4.3.

6.6.3.1
NR SA FR1 – E-UTRAN event-triggered reporting in non-DRX
Editor’s notes: This test case is incomplete. The following aspects are either missing or TBD.

-
Test tolerance analysis is missing.

6.6.3.1.1
Test purpose

This test is to verify that the UE makes correct event-triggered reporting of inter-RAT E-UTRAN measurements when operating in standalone (SA) operation with PCell in FR1 under the cell search and measurement requirements.

6.6.3.1.2
Test applicability

This test applies to all types of NR UE supporting SA FR1 from Release 15 onwards.

6.6.3.1.3
Minimum conformance requirements

The normative reference for this requirement is TS 38.133 [6] clause A.6.6.3.1.

6.6.3.1.3.1
NR – E-UTRAN FDD requirement

The minimum conformance requirements are specified in clause 6.6.3.0.1.

6.6.3.1.3.2
NR – E-UTRAN TDD requirement

The minimum conformance requirements are specified in clause 6.6.3.0.2.

6.6.3.1.4
Test description

6.6.3.1.4.1
Initial conditions

This test shall be tested using any of the test configurations in Table 6.6.3.1.4.1-1.

Table 6.6.3.1.4.1-1: supported test configurations
	Test Case ID
	Description

	6.6.3.1-1
	NR 15 kHz SSB SCS, 10MHz bandwidth, FDD duplex mode, LTE FDD

	6.6.3.1-2
	NR 15 kHz SSB SCS, 10MHz bandwidth, TDD duplex mode, LTE FDD

	6.6.3.1-3
	NR 30 kHz SSB SCS, 40MHz bandwidth, TDD duplex mode, LTE FDD

	6.6.3.1-4
	NR 15 kHz SSB SCS, 10MHz bandwidth, FDD duplex mode, LTE TDD

	6.6.3.1-5
	NR 15 kHz SSB SCS, 10MHz bandwidth, TDD duplex mode, LTE TDD

	6.6.3.1-6
	NR 30kHz SSB SCS, 40MHz 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 equipment and the DUT according to the parameters in Table 6.6.3.1.4.1-2 and Table 6.6.3.1.4.1-3.

Table 6.6.3.1.4.1-2: Initial conditions for SA inter-RAT E-UTRAN event triggered reporting in non-DRX with PCell 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.1-1 and TS 38.508-1 [14] sclause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 6.6.3.1.5-1 and Table 6.6.3.1.5-2..

	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.3.2.3.1
	

	Exceptions to connection diagram
	N/A
	


Table 6.6.3.1.4.1-3: General test parameters for SA inter-RAT E-UTRAN event triggered reporting in non-DRX with PCell in FR1

	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 6.6.3.1.5-1 and 6.6.3.1.5-2.
	

	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 Clause 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
	5
	

	NOTE 1:
Values are defined in Table 6.6.3.1.5-1


1.
Message contents are defined in clause 6.6.3.1.4.3.

2.
Cell 1 is the NR PCell and Cell 2 is an inter-RAT E-UTRAN inter-RAT neighbour cell. The connection setup is done according to the settings in Annex C.1.1 and C.1.2.

6.6.3.1.4.2
Test procedure

The test consists of two successive time periods, with time durations of T1 and T2 respectively. During time duration T1, the UE shall not have any timing information of cell 2. Gap pattern configuration is configured before T2 begins to enable inter-frequency monitoring.
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 6.6.3.1.5-1 and 6.6.3.1.5-2. Propagation conditions are set according to Annex C clause C.2.2.T1 starts.

3.
SS shall transmit an RRCReconfiguration message.

4.
The UE shall transmit RRCReconfigurationComplete message.

5.
When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 6.6.3.1.5-1 and 6.6.3.1.5-2.

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 3842ms 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.

7.
After the SS receive the MeasurementReport message in step 6 or when T2 expires, the SS shall transmit a RRCConnectionRelease message to release the RRC connection which includes the release of the established radio bearers as well as all radio resources.

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.
After the RRC connection release, the SS:
- transmits in Cell 1 a Paging message (including PagingRecord with UE-Identity) for the UE and ensures the UE is in state RRC_CONNECTED according to TS 38.508-1 [14] clause 4.5.4 (if the paging fails, switches off and on the UE and ensures the UE is in the 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 step 2-9 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
6.6.3.1.4.3
Message contents

Message contents are according to TS 38.508-1 [14] clause 4.6 with the following exceptions:

Table 6.6.3.1.4.3-1: Common Exception messages NR SA FR1 – E-UTRAN event-triggered reporting 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 Conditions GAP NEEDED and INTER-RAT

Table H.3.1-3 with Condition SSB.1 FR1, SMTC pattern 1 and Asynchronous cells cells for configuration 6.6.3.1-1, 6.6.3.1-2, 6.6.3.1-4, 6.6.3.1-5
Table H.3.1-3 with Condition SSB.1 FR2, SMTC pattern 1 and Asynchronous cells cells for configuration 6.6.2.1-3, 6.6.3.1-6
Table H.3.1-3A

Table H.3.1-4A

Table H.3.1-5 with Condition INTER-RAT

Table H.3.1-6 with Condition Pattern #0
Table H.3.1-7 with Condition INTER-RAT


6.6.3.1.5
Test requirement

Table 6.6.3.1.5-1 and Table 6.6.3.1.5-2 defines the primary level settings including test tolerances for all tests.

Table 6.6.3.1.5-1: 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, 2, 3
	FDD

	
	
	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
	40: NRB,c = 106 (TDD)

	PDSCH reference measurement channel
	
	1, 4
	SR.1.1 FDD

	
	
	2, 5
	SR.1.1 TDD

	
	
	3, 6
	SR.2.1 TDD

	CORSET reference channel
	
	1, 4
	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
	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

	
	UL BWP
	
	1, 2, 3, 4, 5, 6
	ULBWP.1.1

	OCNG pattern note1
	
	1, 2, 3, 4, 5, 6
	OP.1

	SMTC configuration
	
	1, 2, 3, 4, 5, 6
	SMTC.1

	SSB configuration
	
	1, 2, 4, 5
	SSB.1 FR1

	
	
	3, 6
	SSB.2 FR1

	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
	
	
	

	Noc note2
	dBm/15 KHz
	1, 2, 3, 4, 5, 6
	-104+TT

	Noc note2
	dBm/SCS
	1, 2, 4, 5
	-104+TT

	
	
	3, 6
	-101+TT

	Ês/Noc
	dB
	1, 2, 3, 4, 5, 6
	16+TT
	0+TT

	Ês/Iot note3
	dB
	1, 2, 3, 4, 5, 6
	16+TT
	0+TT

	SS-RSRP note3
	dBm/SCS
	1, 2, 4, 5
	-88+TT
	-104+TT

	
	
	3, 6
	-85+TT
	-101+TT

	SSB_RP note3
	dBm/SCS
	1, 2, 4, 5
	-88+TT
	-104+TT

	
	
	3, 6
	-85+TT
	-101+TT

	Io note3
	dBm/9.36 MHz
	1, 2, 4, 5
	-59.94+TT
	-73.04+TT

	
	dBm/38.16 MHz
	3, 6
	-53.84+TT
	-66.93+TT

	Propagation condition
	
	1, 2, 3, 4, 5, 6
	TDLA30

	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 
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 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 6.6.3.1.5-2: 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
	2

	Duplex mode
	
	1, 2, 3
	FDD

	
	
	4, 5, 6
	TDD

	TDD special subframe configuration note1
	
	4, 5, 6
	6

	TDD uplink-downlink configuration note1
	
	4, 5, 6
	1

	BWchannel
	MHz
	1, 2, 3, 4, 5, 6
	5MHz: NRB,c = 25

10MHz: NRB,c = 50

20MHz: NRB,c = 100

	PDSCH parameters:

DL Reference Measurement Channel note2
	
	1, 2, 3
	5MHz: R.7 FDD

10MHz: R.3 FDD

20MHz: R.6 FDD

	
	
	4, 5, 6
	5MHz: R.4 TDD

10MHz: R.0 TDD

20MHz: R.3 TDD

	PCFICH/PDCCH/PHICH parameters:

DL Reference Measurement Channel note2
	
	1, 2, 3
	5MHz: R.11 FDD

10MHz: R.6 FDD

20MHz: R.10 FDD

	
	
	4, 5, 6
	5MHz: R.11 TDD

10MHz: R.6 TDD

20MHz: R.10 TDD

	OCNG Patterns note2
	
	1, 2, 3
	5MHz: OP.20 FDD

10MHz: OP.10 FDD

20MHz: OP.17 FDD

	
	
	4, 5, 6
	5MHz: OP.9 TDD

10MHz: OP.1 TDD

20MHz: 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_RA note3
	
	
	

	OCNG_RB note3
	
	
	

	Noc note4
	dBm/15kHz
	1, 2, 3, 4, 5, 6
	-104+TT

	Ês/Noc
	dB
	1, 2, 3, 4, 5, 6
	-Infinity
	17+TT

	Ês/Iot note5
	dB
	1, 2, 3, 4, 5, 6
	-Infinity
	17+TT

	RSRP note5
	dBm/15kHz
	1, 2, 3, 4, 5, 6
	-Infinity
	-87+TT

	SCH_RP note5
	dBm/15kHz
	1, 2, 3, 4, 5, 6
	-Infinity
	-87+TT

	Io note5
	dBm/9MHz
	1, 2, 3, 4, 5, 6
	-76.22+10log (NRB,c /50) +TT
	-59.13+10log (NRB,c /50) +TT

	Propagation Condition not 6
	
	1, 2, 3, 4, 5, 6
	ETU70

	Antenna Configuration and Correlation Matrix note6
	
	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 [24].

NOTE 2:
DL RMCs and OCNG patterns are specified in sections 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 section B.2 in TS 36.101 [27]. Editor’s note: spec is not listed!


The UE shall send one Event B2 triggered measurement report for Cell 2 to the PCell, with a measurement reporting delay less than 3842ms 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.

The overall delays measured test requirement is expressed as:
Tidentify,E-UTRAN FDD = TBasicIdentify * 480 / TInter1 * CSSFinterRAT ms

Which:

TBasicIdentify = 480,

TInter1 = 60,

CSSFinterRAT = 1

TTI insertion uncertainty = TTIDCCH = 1 ms; 2xTTIDCCH = 2 ms

The overall delays measured shall be less than a total of 3842 ms in this test case (note: this gives a total of 3840 ms for measurement reporting delay plus 2 ms for TTI insertion uncertainty).

The rate of correct events observed during repeated tests shall be at least 90% with confidence level of 95%.
6.6.3.2
NR SA FR1 – E-UTRAN event-triggered reporting in DRX
Editor’s note: This test case is incomplete. The following aspects are either missing or TBD

- Message contents are not complete.

  Test Tolerance is TBD

- Connection diagram is TBD.

6.6.3.2.1
Test purpose

This test is to verify that the UE makes correct event-triggered reporting of inter-RAT E-UTRAN measurements when operating in standalone (SA) operation with PCell in FR1 when DRX is used under the cell search and measurement requirements.

6.6.3.2.2
Test applicability

This test applies to all types of NR UE supporting SA FR1 from Release 15 onwards.

6.6.3.2.3
Minimum conformance requirements

The minimum conformance requirements are specified in clauses 6.6.3.0.3 and 6.6.3.0.4.

The normative reference for this requirement is TS 38.133 [6] clause A.6.6.3.2.

6.6.3.2.4
Test description

6.6.3.2.4.1
Initial conditions

This test shall be tested using any of the test configurations in Table 6.6.3.2.4.1-1.

Table 6.6.3.2.4.1-1: Supported test configurations in SA inter-RAT E-UTRAN event triggered reporting in DRX with PCell in FR1
	Test Case ID
	Description

	6.6.3.2-1
	NR 15 kHz SSB SCS, 10MHz bandwidth, FDD duplex mode, LTE FDD

	6.6.3.2-2
	NR 15 kHz SSB SCS, 10MHz bandwidth, TDD duplex mode, LTE FDD

	6.6.3.2-3
	NR 30 kHz SSB SCS, 40MHz bandwidth, TDD duplex mode, LTE FDD

	6.6.3.2-4
	NR 15 kHz SSB SCS, 10MHz bandwidth, FDD duplex mode, LTE TDD

	6.6.3.2-5
	NR 15 kHz SSB SCS, 10MHz bandwidth, TDD duplex mode, LTE TDD

	6.6.3.2-6
	NR 30kHz SSB SCS, 40MHz 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 equipment and the DUT according to the parameters in Table 6.6.3.2.4.1-2 and Table 6.6.3.2.4.1-3.

Table 6.6.3.2.4.1-2: Initial conditions for SA inter-RAT E-UTRAN event triggered reporting in DRX with PCell 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.1-1 and TS 38.508-1 [14] sclause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 6.6.3.2.4.1-1.

	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
	N/A
	


Table 6.6.3.2.4.1-3: General test parameters for SA inter-RAT E-UTRAN event triggered reporting in DRX with PCell in FR1

	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

	Channel Bandwidth
	MHz
	As specified in Tables 6.6.3.2.5-1 and 6.6.3.2.5-2.
	

	Active cell
	
	Cell 1
	Cell 1 is on RF channel number 1

	Neighbour cell
	
	Cell 2
	Cell 2 is on RF channel number 2

	Gap Pattern Id
	
	0
	As specified in Clause 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.2
	DRX cycle configurations DRX.1 and DRX.2 are defined in Table A.3.3.1-1 and Table A.3.3.2-1 respectively.

	T1
	s
	5
	

	T2
	s
	5
	15
	

	NOTE 1:
Values are defined in Table 6.6.3.2.5-1


1.
Message contents are defined in clause 6.6.3.2.4.3.

2.
There are two cells: Cell 1 and Cell 2. Cell 1 is the NR PCell and Cell 2 is an inter-RAT E-UTRAN inter-RAT 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.

6.6.3.2.4.2
Test procedure

In each test there are two cells: Cell 1 and Cell 2. Cell 1 is the NR PCell and Cell 2 is an inter-RAT E-UTRAN inter-RAT neighbour cell. In the measurement control information from the PCell it is indictated to the UE that event-triggered reporting with Event B2 (PCell becomes worse than threshold1 and inter RAT neighbour becomes better than threshold2) is to be used. Each test consists of two consecutive time periods, with durations T1 and T2, respectively. Prior to the start of time duration T1, the UE shall be fully synchronized to Cell 1. During T1, the UE shall not have any information on Cell 2.

In each test the UE shall be provided at least once every 500ms with new Timing Advance Command MAC control element to restart the Time alignment timer to keep UE uplink time alignment. Furhtermore the UE shall be allocated with PUSCH resource at every DRX cycle.

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 6.6.3.2.5-1 and 6.6.3.2.5-2. T1 starts.

3. SS shall transmit an RRCReconfiguration message.

4. The UE shall transmit RRCReconfigurationComplete message.

5. When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Tables 6.6.3.2.5-1 and 6.6.3.2.5-2. T2 starts.

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 3.48 s for Test 1 or less than 12.8 s 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.

7. After the SS receive the MeasurementReport message in step 6) 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.

8. The SS shall set Cell 2 primary scrambling code = ((current cell 2 primary scrambling code - 50) mod 200 + 100) for next iteration of the test procedure loop.

9. After the RRC connection release, the SS:
- transmits in Cell 1 a Paging message (including PagingRecord with ue-Identity) 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 step 2-9 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved. 

6.6.3.2.4.3
Message contents

FFS

6.6.3.2.5
Test requirement

Table 6.6.3.2.5-1 and Table 6.6.3.2.5-2 defines the primary level settings including test tolerances for all tests.

Table 6.6.3.2.5-1: 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, 2, 3
	FDD

	
	
	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
	40: NRB,c = 106 (TDD)

	PDSCH reference measurement channel
	
	1, 4
	SR.1.1 FDD

	
	
	2, 5
	SR.1.1 TDD

	
	
	3, 6
	SR.2.1 TDD

	CORSET reference channel
	
	1, 4
	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
	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

	SSB configuration
	
	1, 2, 4, 5
	SSB.1 FR1

	
	
	3, 6
	SSB.2 FR1

	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+TT

	NocNote2
	dBm/SCS
	1, 2, 4, 5
	-104+TT

	
	
	3, 6
	-101+TT

	Ês/Noc
	dB
	1, 2, 3, 4, 5, 6
	16+TT
	0+TT

	Ês/IotNote3
	dB
	1, 2, 3, 4, 5, 6
	16+TT
	0+TT

	SS-RSRPNote3
	dBm/SCS
	1, 2, 4, 5
	-88+TT
	-104+TT

	
	
	3, 6
	-85+TT
	-101+TT

	SSB_RPNote3
	dBm/SCS
	1, 2, 4, 5
	-88+TT
	-104+TT

	
	
	3, 6
	-85+TT
	-101+TT

	IoNote3
	dBm/9.36 MHz
	1, 2, 4, 5
	-59.94+TT
	-73.04+TT

	
	dBm/38.16 MHz
	3, 6
	-53.84+TT
	-66.93+TT

	Propagation condition
	
	1, 2, 3, 4, 5, 6
	TDLA30

	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 
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 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 6.6.3.2.5-2: 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
	5MHz: NRB,c = 25

10MHz: NRB,c = 50

20MHz: NRB,c = 100

	PDSCH parameters:

DL Reference Measurement ChannelNote2
	
	1, 2, 3
	5MHz: R.7 FDD

10MHz: R.3 FDD

20MHz: R.6 FDD

	
	
	4, 5, 6
	5MHz: R.4 TDD

10MHz: R.0 TDD

20MHz: R.3 TDD

	PCFICH/PDCCH/PHICH parameters:

DL Reference Measurement ChannelNote2
	
	1, 2, 3
	5MHz: R.11 FDD

10MHz: R.6 FDD

20MHz: R.10 FDD

	
	
	4, 5, 6
	5MHz: R.11 TDD

10MHz: R.6 TDD

20MHz: R.10 TDD

	OCNG PatternsNote2
	
	1, 2, 3
	5MHz: OP.20 FDD

10MHz: OP.10 FDD

20MHz: OP.17 FDD

	
	
	4, 5, 6
	5MHz: OP.9 TDD

10MHz: OP.1 TDD

20MHz: 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+TT

	Ês/Noc
	dB
	1, 2, 3, 4, 5, 6
	-Infinity
	18.55+TT

	Ês/IotNote5
	dB
	1, 2, 3, 4, 5, 6
	-Infinity
	18.55+TT

	RSRPNote5
	dBm/15kHz
	1, 2, 3, 4, 5, 6
	-Infinity
	-85.45+TT

	SCH_RPNote5
	dBm/15kHz
	1, 2, 3, 4, 5, 6
	-Infinity
	-85.45+TT

	IoNote5
	dBm/9MHz
	1, 2, 3, 4, 5, 6
	-73.21+10log (NRB,c /50) +TT
	-54.6+10log (NRB,c /50) +TT

	Propagation Condition Note6
	
	1, 2, 3, 4, 5, 6
	ETU70

	Antenna Configuration and Correlation Matrix Note6
	
	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.

Note 2:
DL RMCs and OCNG patterns are specified in sections A 3.1 and A 3.2 of TS 36.133 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 section B.2 in TS 36.101 [25].


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 3.84s 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 12.8s 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.

The rate of correct events observed during repeated tests shall be at least 90%.

6.7
Measurement performance requirements

6.7.1
SS-RSRP

6.7.1.0
Minimum conformance requirements

6.7.1.0.1
Intra-frequency absolute SS-RSRP measurement accuracy requirements

Same as in clause 4.7.1.0.1.

6.7.1.0.2
Intra-frequency relative SS-RSRP measurement accuracy requirements

Same as in clause 4.7.1.0.2.

6.7.1.0.3
Inter-frequency absolute SS-RSRP measurement accuracy requirements

Same as in clause 4.7.1.0.3.

6.7.1.0.4
Inter-frequency relative SS-RSRP measurement accuracy requirements

Same as in clause 4.7.1.0.4.

6.7.1.1
Intra-frequency measurements

6.7.1.1.1 NR SA FR1 SS-RSRP absolute measurement accuracy

Editor’s note: This test case is incomplete. The following aspects are either missing or TBD

- Test tolerance analysis is missing

- Message contents are TBD

- Cell mapping is TBD

6.7.1.1.1.1
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.

6.7.1.1.1.2
Test applicability

This test applies to all types of NR UE from Release 15 onwards.

6.7.1.1.1.3
Minimum conformance requirements

The minimum conformance requirements are specified in clause 6.7.1.0.1.

The normative reference for this requirement is TS 38.133 [6] clause A.6.7.1.1.

6.7.1.1.1.4
Test description

6.7.1.1.1.4.1
Initial conditions

This test shall be tested using any of the test configurations in Table 6.7.1.1.1.4.1-1.

Table 6.7.1.1.1.4.1-1: NR SA FR1 SS-RSRP measurement accuracy supported test configurations

	Test Case ID
	Description

	6.7.1.1.1-1
	NR: 15 kHz SSB SCS, 10MHz bandwidth, FDD

	6.7.1.1.1-2
	NR: 15 kHz SSB SCS, 10MHz bandwidth, TDD

	6.7.1.1.1-3
	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 6.7.1.1.1.4.1-2.

Table 6.7.1.1.1.4.1-2: Initial conditions for SS-RSRP intra frequency absolute 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.1-1 and TS 38.508-1 [14] sclause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 6.7.1.1.1.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.2 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
	N/A
	


1. Message contents are defined in clause 6.7.1.1.1.4.3.

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.

6.7.1.1.1.4.2
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 6.7.1.1.1.5-1 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-RSRP reported values in the periodic MeasurementReport. The SS-RSRP value of Cell 2 reported by the UE is compared to the expected SS-RSRP. If the value is outside the limits in Table 6.7.1.1.1.5-2 or the UE fails to report the measurement value for 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. Repeat steps 1-7 for each sub-test in Table 6.7.1.1.1.5-1 as appropriate.

6.7.1.1.1.4.3
Message contents

Message contents are according to TS 38.508-1 [14] clause TBD with the following exceptions:

TBD

6.7.1.1.1.5
Test requirement

Table 6.7.1.1.1.5-1 defines the primary level settings including test tolerances for all tests.

Each SS-RSRP measurement report for each of the tests in Table 6.7.1.1.1.5-1 shall meet the corresponding absolute accuracy requirements in Table 6.7.1.1.1.5-2.

Table 6.7.1.1.1.5-1: NR SA FR1 SS-RSRP measurement accuracy test parameters
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 2
	Cell 3
	Cell 2
	Cell 3
	Cell 2
	Cell 3

	SSB ARFCN
	
	freq1
	freq1
	freq1

	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
	
	10: NRB,c = 52

	
	Config 2
	
	10: NRB,c = 52

	
	Config 3
	
	40: NRB,c = 106 

	Downlink initial BWP configuration
	
	DLBWP.0

	Downlink dedicated BWP configuration
	
	DLBWP.1

	Uplink dedicated BWP configuration
	
	ULBWP.1

	DRx Cycle
	ms
	Not Applicable

	PDSCH Reference measurement channel 
	Config 1
	
	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
	
	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
	
	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
	
	CR2.1 TDD
	
	CCR2.1 TDD
	
	CCR2.1 TDD
	

	SSB configuration
	Config 1
	
	SSB 1.FR1  
	-
	SSB 1.FR1  
	-
	SSB 1.FR1  
	-

	
	Config 2
	
	SSB 1.FR1  
	
	SSB 1.FR1  
	
	SSB 1.FR1  
	

	
	Config 3
	
	SSB 2.FR1  
	
	SSB 2.FR1  
	
	SSB 2.FR1  
	

	SMTC configuration
	
	SMTC 1

	OCNG Patterns
	
	OP.1

	PDSCH/PDCCH subcarrier spacing
	Config 1,2
	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)
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Note2
	Config 1,2
	Depending on band group
	dBm/15KhZ
	-106±TT
	-88±TT
	-116 ±TT + ΔBG_offset 

	
	Config 3
	Depending on band group
	
	-113±TT
	-94±TT
	116 ±TT + ΔBG_offset 
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Note2
	Config 1,2
	dBm/SCS
	-106±TT
	-88±TT
	Same as Noc/15kHz

	
	Config 3
	Depending on band group
	
	-110±TT
	-91±TT
	-113±TT + ΔBG_offset
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	dB
	2.5±TT
	-6±TT
	2.5±TT
	-6±TT
	0.46±TT
	-5.76±TT
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	dB
	6±TT
	1±TT
	6±TT
	1±TT
	3±TT
	-1±TT

	SS-RSRPNote3
	Config 1,2
	Depending on band group
	dBm/SCS
	-100±TT
	-105±TT
	-82±TT
	-87±TT
	-113±TT + ΔBG_offset
	-117±TT + ΔBG_offset

	
	Config 3
	Depending on band group
	
	-106±TT
	-109±TT
	-85±TT
	-90±TT
	-110±TT + ΔBG_offset
	-114±TT + ΔBG_offset

	IoNote3
	Config 1,2
	Depending on band group
	dBm/

9.36MHz
	-70.09±TT
	-52.09±TT
	-82.26±TT + ΔBG_offset 

	
	Config 3
	Depending on band group
	dBm/

38.16MHz
	-70.99±TT
	-51.99±TT
	-76.16±TT + 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 
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 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:
ΔBG_offset is defined in clause 3A.4, Table 3A.4.1-2.


Table 6.7.1.1.1.5-2: SS-RSRP Intra frequency absolute accuracy requirements for the reported values

	Normal Conditions
	Test 1

All bands
	Test 2

All bands
	Test 3

	Lowest reported value (Cell 2)
	TBD
	TBD
	Bands FDD_A
	TBD

	
	
	
	Bands FDD_B1, FDD_B2
	TBD

	
	
	
	Bands FDD_C
	TBD

	
	
	
	Bands FDD_D
	TBD

	
	
	
	Bands FDD_E, FDD_F
	TBD

	
	
	
	Bands FDD_G
	TBD

	
	
	
	Bands FDD_H
	TBD

	Highest reported value (Cell 2)
	TBD
	TBD
	Bands FDD_A
	TBD

	
	
	
	Bands FDD_B1, FDD_B2
	TBD

	
	
	
	Bands FDD_C
	TBD

	
	
	
	Bands FDD_D
	TBD

	
	
	
	Bands FDD_E, FDD_F
	TBD

	
	
	
	Bands FDD_G
	TBD

	
	
	
	Bands FDD_D
	TBD

	Extreme Conditions
	Test 1

All bands
	Test 2

All bands
	Test 3

	Lowest reported value (Cell 2)
	TBD
	TBD
	Bands FDD_A
	TBD

	
	
	
	Bands FDD_B1, FDD_B2
	TBD

	
	
	
	Bands FDD_C
	TBD

	
	
	
	Bands FDD_D
	TBD

	
	
	
	Bands FDD_E, FDD_F
	TBD

	
	
	
	Bands FDD_G
	TBD

	
	
	
	Bands FDD_H
	TBD

	Highest reported value (Cell 2)
	TBD
	TBD
	Bands FDD_A
	TBD

	
	
	
	Bands FDD_B1, FDD_B2
	TBD

	
	
	
	Bands FDD_C
	TBD

	
	
	
	Bands FDD_D
	TBD

	
	
	
	Bands FDD_E, FDD_F
	TBD

	
	
	
	Bands FDD_G
	TBD

	
	
	
	Bands FDD_H
	TBD

	Note 1:
E-UTRA operating band groups are as defined in Section 3.5.


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%.
6.7.1.1.2
NR SA FR1 SS-RSRP relative measurement accuracy

Editor’s note: This test case is incomplete. The following aspects are either missing or TBD

- Test tolerance analysis is missing

- Message contents are TBD

- Cell mapping is TBD

6.7.1.1.2.1
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.

6.7.1.1.2.2
Test applicability

This test applies to all types of NR UE from Release 15 onwards.

6.7.1.1.2.3
Minimum conformance requirements

The minimum conformance requirements are specified in clause 6.7.1.0.2.

The normative reference for this requirement is TS 38.133 [6] clause A.6.7.1.1.
6.7.1.1.2.4
Test description

6.7.1.1.2.4.1
Initial conditions

This test shall be tested using any of the test configurations in Table 6.7.1.1.2.4.1-1.

Table 6.7.1.1.2.4.1-1: NR SA FR1 SS-RSRP measurement accuracy supported test configurations

	Test Case ID
	Description

	6.7.1.1.2-1
	NR: 15 kHz SSB SCS, 10MHz bandwidth, FDD

	6.7.1.1.2-2
	NR: 15 kHz SSB SCS, 10MHz bandwidth, TDD

	6.7.1.1.2-3
	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 6.7.1.1.2.4.1-2.

Table 6.7.1.1.2.4.1-2: Initial conditions for SS-RSRP intra 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.1-1 and TS 38.508-1 [14] sclause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 6.7.1.1.2.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.2 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
	N/A
	


1. Message contents are defined in clause 6.7.1.1.2.4.3.

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.

6.7.1.1.2.4.2
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 6.7.1.1.2.5-1 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-RSRP reported values of Cell 1 and Cell 2 in the periodic MeasurementReport. The SS-RSRP value of Cell 3 reported by the UE is compared to the reported SS-RSRP of Cell 2. If the resulting value is outside the limits in Table 6.7.1.1.2.5-2 or the UE fails to report the measurement value for Cell 2 or Cell 3, 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. Repeat steps 1-7 for each sub-test in Table 6.7.1.1.2.5-1 as appropriate.

6.7.1.1.2.4.3
Message contents

Message contents are according to TS 38.508-1 [14] clause TBD with the following exceptions:

TBD

6.7.1.1.2.5
Test requirement

Table 6.7.1.1.2.5-1 defines the primary level settings including test tolerances for all tests.

Each SS-RSRP measurement report for each of the tests in Table 6.7.1.1.2.5-1 shall meet the corresponding absolute accuracy requirements in Table 6.7.1.1.2.5-2.

Table 6.7.1.1.2.5-1: Same as Table 6.7.1.1.1.5-1
Table 6.7.1.1.2.5-2: 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 - TBD 
	RSRP_x - TBD 
	RSRP_x - TBD

	Highest reported value (Cell 2)
	RSRP_x + TBD
	RSRP_x + TBD
	RSRP_x + TBD

	Extreme Conditions

	Lowest reported value (Cell 2)
	RSRP_x - TBD 
	RSRP_x - TBD 
	RSRP_x - TBD

	Highest reported value (Cell 2)
	RSRP_x + TBD
	RSRP_x + TBD
	RSRP_x + TBD

	RSRP_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%.

6.7.1.2
Inter-frequency measurements

6.7.1.2.1
NR SA FR1-FR1 SS-RSRP absolute measurement accuracy

Editor’s note: This test case is incomplete. The following aspects are either missing or TBD

- Test tolerance analysis is missing

- Message contents are TBD

- Cell mapping is TBD

6.7.1.2.1.1
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.

6.7.1.2.1.2
Test applicability

This test applies to all types of NR UE from Release 15 onwards.

6.7.1.2.1.3
Minimum conformance requirements

The minimum conformance requirements are specified in clause 6.7.1.0.3.

The normative reference for this requirement is TS 38.133 [6] clause A.6.7.1.2.

6.7.1.2.1.4
Test description

6.7.1.2.1.4.1
Initial conditions

This test shall be tested using any of the test configurations in Table 6.7.1.2.1.4.1-1.

Table 6.7.1.2.1.4.1-1: NR SA FR1-FR1 SS-RSRP measurement accuracy supported test configurations

	Test Case ID
	Description

	6.7.1.2.1-1
	NR: 15 kHz SSB SCS, 10MHz bandwidth, FDD

	6.7.1.2.1-2
	NR: 15 kHz SSB SCS, 10MHz bandwidth, TDD

	6.7.1.2.1-3
	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 6.7.1.2.1.4.1-2.

Table 6.7.1.2.1.4.1-2: Initial conditions for SS-RSRP inter frequency absolute 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.1-1 and TS 38.508-1 [14] sclause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 6.7.1.2.1.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.2 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
	N/A
	


1. Message contents are defined in clause 6.7.1.2.1.4.3.

2. Cell 1 is the NR FR1 serving cell (PCell) and Cell 2 is the NR neighbour in a different FR1 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.

6.7.1.2.1.4.2
Test procedure

Same as in clause 6.7.1.1.1.4.2 but replacing Table 6.7.1.1.1.5-1 and 6.7.1.1.1.5-2 with 6.7.1.2.1.5-1 and 6.7.1.2.1.5-2, respectively.
6.7.1.2.1.4.3
Message contents

Message contents are according to TS 38.508-1 [14] clause TBD with the following exceptions:

TBD

6.7.1.2.1.5
Test requirement 
TBD

6.7.1.2.2
NR SA FR1-FR1 SS-RSRP relative measurement accuracy

Editor’s note: This test case is incomplete. The following aspects are either missing or TBD

- Test tolerance analysis is missing

- Message contents are TBD

- Cell mapping is TBD

6.7.1.2.2.1
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.

6.7.1.2.2.2
Test applicability

This test applies to all types of NR UE from Release 15 onwards.

6.7.1.2.2.3
Minimum conformance requirements

The minimum conformance requirements are specified in clause 6.7.1.0.4.

The normative reference for this requirement is TS 38.133 [6] clause A.6.7.1.2.

6.7.1.2.2.4
Test description

6.7.1.2.2.4.1
Initial conditions

This test shall be tested using any of the test configurations in Table 6.7.1.2.2.4.1-1.

Table 6.7.1.2.2.4.1-1: NR SA FR1-FR1 SS-RSRP relative measurement accuracy supported test configurations

	Test Case ID
	Description

	6.7.1.2.2-1
	NR: 15 kHz SSB SCS, 10MHz bandwidth, FDD

	6.7.1.2.2-2
	NR: 15 kHz SSB SCS, 10MHz bandwidth, TDD

	6.7.1.2.2-3
	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 6.7.1.2.2.4.1-2.

Table 6.7.1.2.2.4.1-2: 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.1-1 and TS 38.508-1 [14] sclause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 6.7.1.2.2.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3. 1.8.2 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
	N/A
	


1. Message contents are defined in clause 6.7.1.2.2.4.3.

2. Cell 1 is the NR FR1 serving cell (PCell) and Cell 2 is the NR neighbour in a different FR1 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.

6.7.1.2.2.4.2
Test procedure

Same as in clause 6.7.1.1.2.4.2 but replacing Table 6.7.1.1.2.5-1 and 6.7.1.1.2.5-2 with 6.7.1.2.2.5-1 and 6.7.1.2.2.5-2, respectively.
6.7.1.2.2.4.3
Message contents

Message contents are according to TS 38.508-1 [14] clause TBD with the following exceptions:

TBD

6.7.1.2.2.5
Test requirement

TBD

6.7.2
SS-RSRQ

6.7.2.0
Minimum conformance requirements

6.7.2.0.1
Intra-frequency SS-RSRQ measurement accuracy requirements

Same as in clause 4.7.2.0.1.

6.7.2.0.2
Inter-frequency SS-RSRQ measurement accuracy requirements

Same as in clause 4.7.2.0.2.

6.7.2.1
NR SA FR1 SS-RSRQ measurement accuracy

Editor’s note: This test case is incomplete. The following aspects are either missing or TBD

- The core requirements in TS 38.133 are between [.] or TBD.

- Test tolerance analysis is missing

- Message contents are TBD

- Cell mapping is TBD

6.7.2.1.1
Test purpose

The purpose of this test is to verify that the intra-frequency SS-RSRQ measurement accuracy is within the specified limits for all bands.

6.7.2.1.2
Test applicability

This test applies to all types of NR UE from Release 15 onwards.

6.7.2.1.3
Minimum conformance requirements

The minimum conformance requirements are specified in clause 6.7.2.0.1.

The normative reference for this requirement is TS 38.133 [6] clause A.6.7.2.1.

6.7.2.1.4
Test description

6.7.2.1.4.1
Initial conditions

This test shall be tested using any of the test configurations in Table 6.7.2.1.4.1-1.

Table 6.7.2.1.4.1-1: NR SA FR1 SS-RSRQ measurement accuracy supported test configurations

	Test Case ID
	Description

	6.7.2.1-1
	NR: 15 kHz SSB SCS, 10MHz bandwidth, FDD

	6.7.2.1-2
	NR: 15 kHz SSB SCS, 10MHz bandwidth, TDD

	6.7.2.1-3
	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 6.7.2.1.4.1-2.

Table 6.7.2.1.4.1-2: Initial conditions for SS-RSRQ intra 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.1-1 and TS 38.508-1 [14] sclause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 6.7.2.1.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.2 with n = 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
	N/A
	


1. Message contents are defined in clause 6.7.2.1.4.3.

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 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.

6.7.2.1.4.2
Test procedure

TBD

6.7.2.1.4.3
Message contents

Message contents are according to TS 38.508-1 [14] clause TBD with the following exceptions:

TBD

6.7.2.1.5
Test requirement 
TBD

6.7.2.2
NR SA FR1-FR1 SS-RSRQ measurement accuracy

Editor’s note: This test case is incomplete. The following aspects are either missing or TBD

- The core requirements in TS 38.133 are between [.] or TBD.

- Test tolerance analysis is missing

- Message contents are TBD

- Cell mapping is TBD

6.7.2.2.1
Test purpose

The purpose of this test is to verify that the inter-frequency SS-RSRQ measurement accuracy is within the specified limits for all bands.

6.7.2.2.2
Test applicability

This test applies to all types of NR UE from Release 15 onwards.

6.7.2.2.3
Minimum conformance requirements

The minimum conformance requirements are specified in clause 6.7.2.0.2.

The normative reference for this requirement is TS 38.133 [6] clause A.6.7.2.2.

6.7.2.2.4
Test description

6.7.2.2.4.1
Initial conditions

This test shall be tested using any of the test configurations in Table 6.7.2.2.4.1-1.

Table 6.7.2.2.4.1-1: NR SA FR1-FR1 SS-RSRQ measurement accuracy supported test configurations

	Test Case ID
	Description

	6.7.2.2-1
	NR: 15 kHz SSB SCS, 10MHz bandwidth, FDD

	6.7.2.2-2
	NR: 15 kHz SSB SCS, 10MHz bandwidth, TDD

	6.7.2.2-3
	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 6.7.2.2.4.1-2.

Table 6.7.2.2.4.1-2: 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.1-1 and TS 38.508-1 [14] sclause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 6.7.2.1.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.2 with n = 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
	N/A
	


1. Message contents are defined in clause 6.7.2.2.4.3.

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 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.

6.7.2.2.4.2
Test procedure

TBD

6.7.2.2.4.3
Message contents

Message contents are according to TS 38.508-1 [14] clause TBD with the following exceptions:

TBD

6.7.2.2.5
Test requirement 
TBD

6.7.3
SS-SINR

6.7.4
L1-RSRP

6.7.4.0
Minimum conformance requirements

6.7.4.0.1
SSB based absolute L1-RSRP measurement accuracy requirements

Same as 4.7.4.0.1.

6.7.4.0.2
SSB based relative L1-RSRP measurement accuracy requirements

Same as 4.7.4.0.2.

6.7.4.0.3
CSI-RS based absolute L1-RSRP measurement accuracy requirements

Same as 4.7.4.0.3.

6.7.4.0.4
CSI-RS based relative L1-RSRP measurement accuracy requirements

Same as 4.7.4.0.4.

6.7.4.1
SSB based L1-RSRP measurements

6.7.4.1.1
NR SA FR1 SSB based L1-RSRP absolute measurement accuracy

Editor’s note: This test case is incomplete. The following aspects are either missing or TBD

- The core requirements in TS 38.133 are between [.] or TBD.

- Test tolerance analysis is missing

- Message contents are TBD

- Cell mapping is TBD

6.7.4.1.1.1
Test purpose

The purpose of this test is to verify that the SSB based L1-RSRP absolute measurement accuracy is within the specified limits for all bands.

6.7.4.1.1.2
Test applicability

This test applies to all types of NR UE from Release 15 onwards.

6.7.4.1.1.3
Minimum conformance requirements

The minimum conformance requirements are specified in clause 6.7.4.0.1.

The normative reference for this requirement is TS 38.133 [6] clause A.6.7.4.1.

6.7.4.1.1.4
Test description

6.7.4.1.1.4.1
Initial conditions

This test shall be tested using any of the test configurations in Table 6.7.4.1.1.4.1-1.

Table 6.7.4.1.1.4.1-1: NR SA FR1 SSB based L1-RSRP absolute measurement accuracy supported test configurations

	Test Case ID
	Description

	6.7.4.1.1-1
	NR: 15 kHz SSB SCS, 10MHz bandwidth, FDD

	6.7.4.1.1-2
	NR: 15 kHz SSB SCS, 10MHz bandwidth, TDD

	6.7.4.1.1-3
	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 6.7.4.1.1.4.1-2.

Table 6.7.4.1.1.4.1-2: Initial conditions for SSB based L1-RSRP absolute 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.1-1 and TS 38.508-1 [14] sclause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 6.7.4.1.1.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.2 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
	


1. Message contents are defined in clause 6.7.4.1.1.4.3.

2. Cell 1 is the NR FR1 cell. Cell 1 is the target for SSB based L1-RSRP measurements. The connection setup is done according to the settings in Annex C.1.1.

6.7.4.1.1.4.2
Test procedure

TBD

6.7.4.1.1.4.3
Message contents

Message contents are according to TS 38.508-1 [14] clause TBD with the following exceptions:

TBD

6.7.4.1.1.5
Test requirement 
TBD

6.7.4.1.2
NR SA FR1 SSB based L1-RSRP relative measurement accuracy

Editor’s note: This test case is incomplete. The following aspects are either missing or TBD

- The core requirements in TS 38.133 are between [.] or TBD.

- Test tolerance analysis is missing

- Message contents are TBD

- Cell mapping is TBD

6.7.4.1.2.1
Test purpose

The purpose of this test is to verify that the SSB based L1-RSRP relative measurement accuracy is within the specified limits for all bands.

6.7.4.1.2.2
Test applicability

This test applies to all types of NR UE from Release 15 onwards.

6.7.4.1.2.3
Minimum conformance requirements

The minimum conformance requirements are specified in clause 6.7.4.0.2.

The normative reference for this requirement is TS 38.133 [6] clause A.6.7.4.1.

6.7.4.1.2.4
Test description

6.7.4.1.2.4.1
Initial conditions

This test shall be tested using any of the test configurations in Table 6.7.4.1.2.4.1-1.

Table 6.7.4.1.2.4.1-1: NR SA FR1 SSB based L1-RSRP relative measurement accuracy supported test configurations

	Test Case ID
	Description

	6.7.4.1.2-1
	NR: 15 kHz SSB SCS, 10MHz bandwidth, FDD

	6.7.4.1.2-2
	NR: 15 kHz SSB SCS, 10MHz bandwidth, TDD

	6.7.4.1.2-3
	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 6.7.4.1.2.4.1-2.

Table 6.7.4.1.2.4.1-2: Initial conditions for SSB based L1-RSRP 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.1-1 and TS 38.508-1 [14] sclause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 6.7.4.1.2.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.2 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
	


1. Message contents are defined in clause 6.7.4.1.2.4.3.

2. Cell 1 is the NR FR1 cell. Cell 1 is the target for SSB base L1-RSRP measurements. The connection setup is done according to the settings in Annex C.1.1.

6.7.4.1.2.4.2
Test procedure

TBD

6.7.4.1.2.4.3
Message contents

Message contents are according to TS 38.508-1 [14] clause TBD with the following exceptions:

TBD

6.7.4.1.2.5
Test requirement 
TBD

6.7.4.2
CSI-RS based L1-RSRP measurements

6.7.4.2.1
NR SA FR1 CSI-RS based L1-RSRP absolute measurement accuracy

Editor’s note: This test case is incomplete. The following aspects are either missing or TBD

- The core requirements in TS 38.133 are between [.] or TBD.

- Test tolerance analysis is missing

- Message contents are TBD

- Cell mapping is TBD

6.7.4.2.1.1
Test purpose

The purpose of this test is to verify that the CSI-RS based L1-RSRP absolute measurement accuracy is within the specified limits for all bands.

6.7.4.2.1.2
Test applicability

This test applies to all types of NR UE from Release 15 onwards.

6.7.4.2.1.3
Minimum conformance requirements

The minimum conformance requirements are specified in clause 6.7.4.0.3.

The normative reference for this requirement is TS 38.133 [6] clause A.6.7.4.2.

6.7.4.2.1.4
Test description

6.7.4.2.1.4.1
Initial conditions

This test shall be tested using any of the test configurations in Table 6.7.4.2.1.4.1-1.

Table 6.7.4.2.1.4.1-1: NR SA FR1 CSI-RS based L1-RSRP absolute measurement accuracy supported test configurations

	Test Case ID
	Description

	6.7.4.2.1-1
	NR: 15 kHz SSB SCS, 10MHz bandwidth, FDD

	6.7.4.2.1-2
	NR: 15 kHz SSB SCS, 10MHz bandwidth, TDD

	6.7.4.2.1-3
	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 6.7.4.2.1.4.1-2.

Table 6.7.4.2.1.4.1-2: Initial conditions for CSI-RS based L1-RSRP absolute 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.1-1 and TS 38.508-1 [14] sclause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 6.7.4.2.1.4.1-1.

	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
	


1. Message contents are defined in clause 6.7.4.2.1.4.3.

2. Cell 1 is the NR FR1 cell. Cell 1 is the target for CSI-RS based L1-RSRP measurements. The connection setup is done according to the settings in Annex C.1.1.

6.7.4.2.1.4.2
Test procedure

TBD

6.7.4.2.1.4.3
Message contents

Message contents are according to TS 38.508-1 [14] clause TBD with the following exceptions:

TBD

6.7.4.2.1.5
Test requirement 
TBD

6.7.4.2.2
NR SA FR1 CSI-RS based L1-RSRP relative measurement accuracy

Editor’s note: This test case is incomplete. The following aspects are either missing or TBD

- The core requirements in TS 38.133 are between [.] or TBD.

- Test tolerance analysis is missing

- Message contents are TBD

- Cell mapping is TBD

6.7.4.2.2.1
Test purpose

The purpose of this test is to verify that the CSI-RS based L1-RSRP relative measurement accuracy is within the specified limits for all bands.

6.7.4.2.2.2
Test applicability

This test applies to all types of NR UE from Release 15 onwards.

6.7.4.2.2.3
Minimum conformance requirements

The minimum conformance requirements are specified in clause 6.7.4.0.4.

The normative reference for this requirement is TS 38.133 [6] clause A.6.7.4.2.

6.7.4.2.2.4
Test description

6.7.4.2.2.4.1
Initial conditions

This test shall be tested using any of the test configurations in Table 6.7.4.2.2.4.1-1.

Table 6.7.4.2.2.4.1-1: NR SA FR1 CSI-RS based L1-RSRP relative measurement accuracy supported test configurations

	Test Case ID
	Description

	6.7.4.2.2-1
	NR: 15 kHz SSB SCS, 10MHz bandwidth, FDD

	6.7.4.2.2-2
	NR: 15 kHz SSB SCS, 10MHz bandwidth, TDD

	6.7.4.2.2-3
	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 6.7.4.2.2.4.1-2.

Table 6.7.4.2.2.4.1-2: Initial conditions for CSI-RS based L1-RSRP 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.1-1 and TS 38.508-1 [14] sclause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 6.7.4.2.2.4.1-1.

	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
	


1. Message contents are defined in clause 6.7.4.2.2.4.3.

2. Cell 1 is the NR FR1 cell. Cell 1 is the target for CSI-RS based L1-RSRP measurements. The connection setup is done according to the settings in Annex C.1.1.

6.7.4.2.2.4.2
Test procedure

TBD

6.7.4.2.2.4.3
Message contents

Message contents are according to TS 38.508-1 [14] clause TBD with the following exceptions:

TBD

6.7.4.2.2.5
Test requirement 
TBD

< End of changes >
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