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1	Introduction
This document contains the agreements and discussions in RAN4#98-bis-e in the email thread [98-bis-e][202] NR_unlic_RRM_2 for the topics concerning general and test case specific RRM performance test configurations. The summary containing the complete discussion on that topic is found on the document [1].
Background information: In RAN4#97-e meeting, NR-U RRM performance requirements we first discussed, with the agreements captured in the WF [2]. In RAN#98-e meeting, general test configurations for NR-U RRM performance requirements were captured in the WF [3].
The following colour code is used to highlight the agreements in this meeting:
Agreements in the GTW session
Agreements in the 1st round
Agreements in the 2nd round 

2	Applicability rules
FBE and LBE applicability
· For a UE that supports both LBE and FBE, all test cases are run with LBE, and additionally some specific test cases are also run with FBE.
· The set of test cases is FFS
· A UE that signals FBE only capability is subject to tests only with FBE configuration.
· A UE that signals LBE only capability is subject to tests only with LBE configuration.

FBE and LBE test cases
· [bookmark: _Hlk69747216]For a UE that supports both LBE and FBE, the following test cases should be run for LBE and FBE: 
· RRC_Idle, cell-reselection intra-frequency, NR-U  -> NR-U 
· Random Access to NR-U PCell 
How to handle legacy tests for UEs supporting only NR bands with CCA part 1
The following options have been discussed during the meeting:
· Option 1:
· Legacy test cases to verify legacy requirements in TS 38.133 that apply to NR-U capable UE are defined for NR-U with NR-U test configuration parameters
· The test cases from the bullet above are applicable only for UE with the following capabilities:
· EN-DC capable UE supporting EN-DC band combinations with only NR-U band(s) (i.e. NR band with shared spectrum access)
· SA capable UE supporting only NR-U band(s) (i.e. NR band with shared spectrum access)
· Option 2: Other options?

How to handle legacy tests for UEs supporting only NR bands with CCA part 2 
The following options have been discussed during the meeting:
· Option 1: If we agree on Option 1 of the previous issue, consider the following proposals: 
· The principles of testing based on proposals 1 and 2 are defined as applicability rule in annex A of TS 38.133.
· Add a note in each NR-U test case for verifying the legacy requirements as follows:
· In EN-DC test:
· The UE supporting EN-DC only on NR band(s) with shared spectrum access is required to be tested.
· In SA test:
· The UE supporting SA operation only on NR band(s) with shared spectrum access is required to be tested.

Applicability of NR-U test cases if the requirement is not impacted by CCA
The following options have been discussed during the meeting:
· Proposal 1: If one requirement is not impacted by the LBT behavior, it is not necessary to verify the requirement again if the UE has been tested in the corresponding non-NR-U SA, ENDC tests.
· Option 1a: For all UEs supporting NR-U bands.
· Option 1b: For a UE that supports both NR-U and NR bands. 
· The proposal above, applies to the following proposed test cases: 
· Proposal 2: UE timer accuracy, UE TA adjustment accuracy and etc
· Proposal 3: the legacy DCI/timer/RRC-based BWP switching tests on NR-U cell
· Proposal 4: Interruption 
· Due to NR-U SCell addition/release. (if the TC are defined.)
· During measurements on deactivated NR-U SCell. (if the TCs are defined.)
· Due to inter-RAT SFTD measurements
· Due to NR-U PSCell addition/release
· Proposal 5: Inter frequency measurement accuracy:
· NR (FR1) inter-frequency, with NR-U PCC
· NR (FR1) inter-frequency, with NR-U PSCC and E-UTRAN PCC (FDD,TDD)
· Proposal 6: Others

3	General configurations of the RRM tests
UL/DL pattern configuration 
· For LBE, the default UL/DL pattern shall be the same as that in existing configurations TDDConf.2.1, i.e., DDDSUUUUDD, where the actual DL/UL configurations are indicated by DCI, according to which TE shall schedule the UE in each slot.
· For FBE, the default UL/DL pattern shall be the same as that in existing configurations TDDConf.2.1, i.e., DDDSUUUUDD, where the actual DL/UL configurations are indicated by DCI, according to which TE shall schedule the UE in each slot.
SSB configuration for NR-U test cases
· Regarding SSB candidate positions: 
· One SSB candidate position is used for semi-static channel access configurations, and 2 SSB candidate positions are used for dynamic channel access configurations
· Regarding SSB indexes:
· The number of SSB indexes to be used in each test case is configured to be the same as in the existing NR test case.

SI decoding time
The following options have been discussed during the meeting:
· Proposal 1: SI decoding time, TSI,CCA, is kept at 1280ms during RRC re-establishment and RRC release with re-direction in NR-U networks


4	Test case specific configurations
4-1: RRC IDLE cell re-selection
Test configurations for RRC IDLE cell re-selection test cases
· Test configurations in Table 3-1-1.1 and Table 3-1-1.2 are proposed for cell reselections between NR-U and NR, and between NR-U and E-UTRAN.

Test configurations for cell re-selections between NR-U and NR

	Configuration
	Description of a cell with CCA
	Description of a cell without CCA

	1
	30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	2
	30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode
	15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

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



Test configurations for cell re-selections between NR-U and E-UTRAN
	Configuration
	Description of a cell with CCA
	Description of a cell without CCA

	1
	NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode
	LTE 10 MHz bandwidth, TDD duplex mode

	2
	NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode
	LTE 10 MHz bandwidth, FDD duplex mode

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



Cell specific test parameters for RRC IDLE cell re-selection test cases
· Cell specific test parameters for RRC IDLE cell re-selection should contain following new or modified parameters to account for the LBT impact:
· DL CCA model
· UL CCA model
· DBT Window Configuration
· DL CCA probability PCCA_DL
· UL CCA probability PCCA_UL
· New RMCs

Verifying maximum allowed CCA failures for Md Mm and Me in RRC IDLE cell re-selection test cases
· Reselection test shall verify that maximum allowed CCA failures for Md, Mm and Me.

The way to introduce RRC IDLE cell re-selection test cases
The following options have been discussed during the meeting:
· Option 1a: Use the same test case to verify cell reselection for E-UTRAN (FDD,TDD)->NR-U and NR-U -> E-UTRAN (FDD,TDD). 
· Option 1b: Use the same test case to verify cell reselection for NR(FR1) -> NR-U and NR-U -> NR(FR1).
· Option 2: Define separate tests for the test cases mentioned in Options 1a and 1b.


4-2: HO (delay and interruptions)
Test configurations for handover test cases
· Following test configurations are used for handovers between NR-U and NR, and between NR-U and E-UTRAN:
Test configurations for handover between NR-U and NR
	Configuration
	Description of a cell with CCA
	Description of a cell without CCA

	1
	30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	2
	30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode
	15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

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



Test configurations for handover between NR-U and E-UTRAN
	Configuration
	Description of a cell with CCA
	Description of a cell without CCA

	1
	NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode
	LTE 10 MHz bandwidth, TDD duplex mode

	2
	NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode
	LTE 10 MHz bandwidth, FDD duplex mode

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







Cell specific test parameters for handover test cases
· Cell specific test parameters for handover test cases contain following new or modified parameters to account for the LBT impact:
· DL CCA model
· UL CCA model
· DBT Window Configuration
· DL CCA probability PCCA_DL
· UL CCA probability PCCA_UL
· New RMCs

Test case for NR-U to NR-U inter-frequency handover to known cell
· Not to introduce TC for “NR-U-> NR-U, Inter-frequency, known” in R16.
Handover delay in test requirements
· Handover delay verified in test requirements is expressed using a formula containing L1, L1’ and L2 depending on the type of test case, and the total delay is limited by T304 timer.
· FFS: Parameter L3.
The following options for L3 are still open:
· Option 1: Include parameter L3 in the formula of handover delay in the test requirements, and thus update the tentative agreement from 1st round in the following way:
· Handover delay verified in test requirements is expressed using a formula containing L1, L1’, L2 and L3 depending on the type of test case, and the total delay is limited by T304 timer.
· Option 2: Do not include parameter L3 in the formula of handover delay test requirements i.e. do not test UL CCA failures in handover test cases.

The way to introduce handover test cases
The following options have been discussed during the meeting:
· Option 1: Introduce NR-U test cases that share core requirements with already existing NR or NR-U test cases as new test cases in their own sections with the required changes in the cell configuration.

· Option 2a: Use the same test case to verify HO for E-UTRAN (FDD,TDD)->NR-U  and NR-U -> E-UTRAN (FDD,TDD). 
· Option 2b: Use the same test case to verify HO for NR(FR1) -> NR-U and NR-U -> NR(FR1).

4-3: RRC Re-establishment
Tests for RRC re-establishment
· At least the following NR-U to NR-U RRC re-establishment tests to verify core requirements in clause 6.2.1A, TS 38.133, are defined:
1. TC1: Intra-frequency RRC Re-establishment in FR1 with serving cell is subject to CCA and known target cell subject to CCA 
2. TC2: Inter-frequency RRC Re-establishment in FR1 with serving cell is subject to CCA and with unknown target cell subject to CCA
3. TC3: Intra-frequency RRC Re-establishment in FR1 with serving cell is subject to CCA, with unknown target cell subject to CCA and without serving cell timing.
Test configuration for RRC re-establishment test cases
· NR-U to NR-U RRC re-establishment tests are defined for the following configuration related to SSB SCS and BW for both serving and target cells:
Test configuration for RRC re-establishment tests
	Configuration
	Description

	1
	With CCA: 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode



CCA probabilities in RRC re-establishment test cases
· In the test under the following parameter settings (non-DRX, no gaps are used and SSB periodicity is 20 ms), the out of sync detection evaluation period = 480 ms when the serving cell is inactivated (RLM-RS SSB Es/Iot <-7 dB).

PCCA_DL and PCCA_DL in RRC re-establishment test cases
· In all test times:
· Serving cell: PCCA_UL=1 and PCCA_DL=1 
· Target cell: Adopt the default CCA probabilities in UL and DL.

4-4: RRC Connection Release with Redirection
Test for RRC connection release with redirection test cases
· The following NR to NR-U RRC connection release with redirection test to verify core requirements in clause 6.2.3.2.3, TS 38.133, is defined:
· TC2: Redirection from NR FR1 carrier without CCA to NR FR1 carrier with CCA

Test configurations for RRC connection release with redirection test cases
· NR to NR-U RRC connection release with redirection tests are defined for the following configuration related to SSB SCS and BW for both serving and target cells:
	Configuration
	Source cell without CCA
	Target cell with CCA

	1
	15 kHz SSB SCS, 10 MHz bandwidth, FDD
	30 kHz SSB SCS, 40 MHz bandwidth, TDD

	2
	15 kHz SSB SCS, 10 MHz bandwidth, TDD
	30 kHz SSB SCS, 40 MHz bandwidth, TDD

	3
	30 kHz SSB SCS, 40 MHz bandwidth, TDD
	30 kHz SSB SCS, 40 MHz bandwidth, TDD



Lmax in RRC connection release with redirection test cases
· In NR to NR-U RRC connection release with redirection test ensure that number of DL LBT failures (L1) in target cell does not exceed L1,max ; L1,max is defined in Table 6.2.3.2.3-1, TS 38.133.

CCA probabilities in RRC connection release with redirection test cases
· Adopt the default CCA probabilities in UL and DL.

4-5: Random access
SSB and CSI-RS based random access in test cases
· For the non-contention random access procedure in NR-U, define only the SSB-based random access procedure test cases.
Tests for random access
· Define the random access procedure test cases for NR-U as follows.
· A.10	EN-DC Tests with NR PSCell under CCA and Other NR Cells in FR1
· […]
· A.10.1.1.1	Random Access
· A.10.1.1.1.1	4-step contention-based random access for NR PSCell with CCA
· A.10.1.1.1.2	4-step non-contention-based random access for NR PSCell with CCA
· A.10.1.1.1.3	2-step RA type contention-based random access for NR PSCell with CCA
· A.10.1.1.1.4	2-step RA type non-contention-based random access for NR PSCell with CCA
· […]
· A.11	NR Standalone Tests with NR PCell under CCA and Other NR Cells in FR1
· […]
· A.11.2.2.2	Random Access
· A.11.2.2.2.1	4-step contention-based random access for NR PSCell with CCA
· A.11.2.2.2.2	4-step non-contention-based random access for NR PSCell with CCA
· A.11.2.2.2.3	2-step contention-based random access for NR PSCell with CCA
· A.11.2.2.2.4	2-step non-contention-based random access for NR PSCell with CCA


UL CCA failure probability in random access test cases
· Use the default values as agreed under issue 2-4-2.

lbt-FailureRecoveryConfig in random access test cases
· Not to configure lbt-FailureRecoveryConfig for the random access procedure test cases. 
DL CCA failure probability in random access test cases
The following options have been discussed during the meeting:
· Proposal 1: NR-U random access procedure tests do not need to configure DL LBT failure, i.e., set PCCA_DL=1.0.

preambleReceivedTargetPower in random access test cases
The following options have been discussed during the meeting:
· Option 1: 
· Test equipment to configure preambleReceivedTargetPower for msg1 and msgA-PreambleReceivedTargetPower for msgA to the highest value for UL LBT test cases.
· Option 2: 
· Specify RACH requirements that reuse NR FR1 configurations and expected PRACH transmitted power.  
· Specify that the power of the first preamble for NR-U random access test cases to be the same as in NR test cases.

PRACH configuration for UL CCA testing
The following options have been discussed during the meeting:
· Proposal 1: In the case the PRACH is transmitted within a gNB-initiated COT – which is always the case for FBE mode, a gap greater than 16 µs has to be configured between the DL-UL transmissions.


4-6: Timing (transmit timing and TA)
CCA probabilities in timing test cases
The following options have been discussed during the meeting:
· Proposal 1: UE timing tests are defined for the following CCA probabilities: PCCA_UL=1 and PCCA_DL =1 in all test times.

4-7: BWP switching delay and interruptions
Periodic SRS in UL BWP switching test cases
· Periodic SRS shall be configured in the SpCell to enable the UE to detect consistent UL LBT failure in the SpCell.
Test configurations for DL BWP switching test cases
· BWP switching tests are defined for the following configurations related to SSB SCS and BW for both serving and target cells:
· The EN-DC tests shall be done for the following two set of test configuration:
BWP switching test configurations for EN-DC
	Config
	Description

	1
	LTE FDD, 
With CCA: NR TDD, SSB SCS 30 kHz, data SCS 30 kHz, BW 40 MHz

	2
	LTE TDD, 
With CCA: NR TDD, SSB SCS 30 kHz, data SCS 30 kHz, BW 40 MHz


· The SA tests shall be done for the following test configuration:

BWP switching test configurations for SA
	Config
	Description

	1
	With CCA: NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode



New Tests for DL BWP switching 
· The following BWP switching tests to verify core requirements in clauses 8.6.2 and 8.6.3, TS 38.133, are defined:
· TC1: A.10.3.5.2.1	E-UTRAN – NR PSCell FR1 DL active BWP switch in non-DRX in synchronous EN-DC
· TC2: A.10.3.5.2.2	E-UTRAN – NR PSCell FR1 DL active BWP switch with FR1 SCell in non-DRX in synchronous EN-DC
· TC3: A.10.3.5.3.1	E-UTRAN – NR PSCell FR1 DL active BWP switch in non-DRX in synchronous EN-DC
· TC4: A.11.4.5.2.1	NR FR1- NR FR1 DL active BWP switch of PCell with non-DRX in SA
· TC5: A.11.4.5.2.2	NR FR1 DL active BWP switch with non-DRX in SA
· TC6: A.11.4.5.3.1	NR FR1 DL active BWP switch of Cell with non-DRX in SA
· The above test cases are applicable as follows:
· EN-DC tests TC1-TC3 for UE capable of EN-DC with only NR-U bands
· SA tests TC4-TC6 for UE capable of SA with only NR-U bands
The following options have been discussed during the meeting:
· Option 1: No LBT failure is modelled in any of above the test cases i.e.
· In all NR-U cells: PCCA_UL= PCCA_DL =1
· Option 2: discuss and agree with the general principles of CCA modelling and the default probabilities before agreeing, considering also Issues 2-3-2, 2-3-3 and 2-4-2.

Applicability of BWP switching test cases
· We need to separate between NR SA and EN-DC as shown below:
· For the UE supporting NR SA, the SA DCI/timer/RRC-based BWP switching tests on NR-U cell can be skipped.
· For the UE supporting EN-DC, the EN-DC DCI/timer/RRC-based BWP switching tests on NR-U cell can be skipped.

CCA probabilities in UL BWP switching test cases
The following options have been discussed during the meeting:
· Option 1: Endorse the configurations:
Table 3-7-2.1: BWP switching test configurations for EN-DC
	Active BWP in SpCell 
	PCCA_UL
	PCCA_DL
	

	UL active BWP before active BWP switching (UL BWP-1)
	0
	1
	

	UL active BWP after active BWP switching (UL BWP-2)
	1
	1
	

	DL active BWP before active BWP switching (DL BWP-1)
	1
	1
	

	DL active BWP after active BWP switching (DL BWP-2)
	1
	1
	




· Option 2 (new, based on comments on the 1st round) Discuss and agree first with the general principles of CCA modelling and the default probabilities before agreeing on the probabilities on test case level.

4-8: Beam management (BFD and link recovery)
Time durations and timer values for link recovery test cases
· Set the time durations and timer values of link recovery tests for NR-U as follows: 
Time durations and timer values for link recovery tests for NR-U
	
	SSB-based LR with non-DRX
(both EN-DC and SA)
	SSB-based LR with DRX
(both EN-DC and SA)

	BFD-RS SSB Es/Iot
	Es/Iot ≥ -7 dB
	Es/Iot < -7 dB
	Es/Iot ≥ -7 dB
	Es/Iot < -7 dB

	T310
	1000ms
	1000ms
	1000ms
	1000ms

	N310
	2
	2
	2
	2

	T1
	0.2s
	0.2s
	1s
	1s

	T2
	0.85s
	0.93s
	8.37s
	9.01s

	T3
	0.44s
	0.52s
	4.52s
	5.16s

	T4
	0s
	0s
	0s
	0s

	T5
	0.45s
	0.45s
	3.89s
	3.89s

	D1
	0.41s
	0.41s
	3.85s
	3.85s



CCA probabilities for link recovery test cases
The following options have been discussed during the meeting:
· Option 1: Set the CCA parameters in the link recovery tests for NR-U as follows. For DL LBT parameters, RAN4 should wait for the conclusion of CCA models for NR-U RRM performance requirements. 
CCA parameters in link recovery tests for NR-U
	
	
	T1
	T2
	T3
	T4
	T5

	PCCA,DL
	semi-static channel access
	1.0
	FFS
	FFS
	FFS
	FFS

	
	dynamic channel access
	1.0
	FFS
	FFS
	FFS
	FFS

	PCCA,UL
	
	1.0
	1.0
	1.0
	1.0
	1.0



· Option 2: Set PCCA_DL=100% and PCCA_UL=100% during T1 for L1-RSRP measurement reporting tests. 
· Option 3: Set PCCA_DL=75% and PCCA_UL=75% during T2 for L1-RSRP measurement reporting tests.
· Option 4 (new, based on comments on the 1st round): Discuss and agree with the general principles of CCA modelling and the default probabilities before agreeing on test specific CCA probabilities. 


4-9: RSSI/CO measurement accuracy (intra-frequency, inter-frequency, inter-RAT)
RMTC parameters for RSSI/CO measurement test cases
· RAN4 set the RMTC parameters for NR-U RSSI/CO measurement TCs as below, including intra-frequency/inter-frequency and inter-RAT.  
RMTC parameters for NR-U RSSI/CO measurement test cases
	measDurationSymbols-r16
	sym14or12

	rmtc-Periodicity-r16
	ms40

	rmtc-SubframeOffset-r16
	20

	ref-SCS-CP-r16
	kHz30

	ReportInterval
	ms120



Io difference between inside and outside RMTC in RSSI/CO measurement test cases
· In the NR-U RSSI/CO measurement TCs the parameter configuration shall guarantee the Io difference between inside RMTC and outside RMTC within a range of [14dB, 15dB].

4-10: TCI state switching
Introducing TCI state switching test cases
· Low priority for defining the TCs for active TCI state switching delay for NR-U.

Timing difference between RSs in two TCI states
The following options have been discussed during the meeting:
· Proposal 1: Introduce the timing different between the RS in the two TCI states in the TCI state switching test cases, where the exact value needs further discussion.


4-11: Interruptions
Introducing interruption test cases
· For the UE supporting NR SA, the following TCs for interruption tests on NR-U cell can be skipped:
· Due to NR-U SCell addition/release. (if the TC are defined.)
· During measurements on deactivated NR-U SCell. (if the TCs are defined.)
· Due to inter-RAT SFTD measurements
· Due to NR-U PSCell addition/release
· For the UE supporting EN-DC, the following EN-DC interruption tests on NR-U cell can be skipped:
· Due to NR-U SCell addition/release. (if the TC are defined.)
· During measurements on deactivated NR-U SCell. (if the TCs are defined.)
· Due to inter-RAT SFTD measurements
· Due to NR-U PSCell addition/release

4-12: Measurement accuracy test cases
Applicability of intra-frequency measurement accuracy test cases
· For NR-U intra-frequency measurements accuracy (SS-RSRP, SS-RSRQ, SS-SINR, L1-RSRP, RSSI, CO), 
· Tests with “NR-U SCC, with NR-U PCC” can be skipped, if the UE has been tested with “NR-U PCC”
· Tests with “NR-U SCC, with NR-U PSCC and E-UTRAN PCC (FDD,TDD)” can be skipped, if the UE has been tested with “NR-U PSCC, with E-UTRAN PCC (FDD,TDD)”

Applicability of inter-frequency measurement accuracy test cases
· For the UE supporting NR SA, the following TC for inter-frequency measurement accuracy test on NR-U cell can be skipped:
· NR (FR1) inter-frequency, with NR-U PCC
· For the UE supporting EN-DC, the following TC for inter-frequency measurement accuracy test on NR-U cell can be skipped:
· NR (FR1) inter-frequency, with NR-U PSCC and E-UTRAN PCC (FDD,TDD)
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