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Introduction
In RAN4, the impacted RRM core requirements for R18 SL evolution have been identified and discussed. In this contribution, we will discuss the impacts on RRM test cases for R18 SL evolution.
Discussion
In RAN4#108bis meeting, it has been agreed not to define new test case for co-channel coexistence for LTE SL and NR SL in R18, but the RRM test lists for SL-U and SL-CA needs to be further discussed.
SL-U operation
The following test case list for SL-U operation captured in WF [1] need to be discussed.
	Core RRM Requirements
	Need of test case
	 Title of test case
	Note

	UE Transmit timing
	FFS
	TC1: Test for V2X UE transmit timing with SyncRef UE as synchronization reference source under SL-U
	New test needs to be defined to for SynRef UE as synchronization reference source when subject to CCA.

	Initiation/Cease of SLSS transmission
	FFS
	TC2: Test for initiation/cease of SLSS transmission with SyncRef UE as synchronization reference source under SL-U
	Test needed to verify the correct behaviour of initiation/cease of S-SSB transmissions when subject to CCA

	Selection/Reselection of V2X synchronization Reference source
	FSS
	TC3: Test for V2X synchronization reference selection/reselection with GNSS as the highest priority under SL-U
	New test cases are needed to verify the correct behaviour of selection/reselection of SyncRef UE when subject to CCA.

	
	
	TC4: Test for V2X synchronization reference selection/reselection with gNB as the highest priority under SL-U
	

	L1 SL-RSRP measurement
	FFS
	
	Whether new tests are needed for L1 SL-RSRP and congestion control measurement depends on the outcome of ongoing discussions.
FFS: No impact is expected due to LBT operation on sidelink.
FFS: The UE channel occupancy while performing congestion control measurement has no impact due to the LBT failure.

	Congestion control measurement
	FFS
	
	

	Interruption 
	FFS
	
	FFS: New test cases need to be defined for interruption to WAN during SL-U operation
FFS: interruption to ACK/NACK on the NR PCell needs to be updated


In lRAN4#108bis meeting, it has been agreed in [2] that the legacy requirements for L1 SL-RSRP measurements, SL RSSI measurements and interruptions can be reused for SL-U operations. So, there is no need to introduce new test cases to verify L1 SL-RSRP measurements, SL RSSI measurements and interruptions requirements. the requirements on UE transmit timing and initiation/cease of SLSS transmission are impacted only when SyncRef UE is used as synchronization reference source. For UE transmit timing requirements, the applicable conditions are introduced for SL-U operation. For initiation/cease of SLSS transmission requirements, the evaluation period is extended for SL-U operation. New test cases need to be introduced to verify the UE transmit timing requirements and initiation/cease of SLSS transmission requirements under SL-U operation when SyncRef UE as synchronization reference source. For selection/reselection of V2X synchronization reference source requirements, the existing requirements can be reused with adding applicable condition. Two new test cases for sync case and async case can be introduced to verify the detection time under SL-U operation. However, UE is only required to pass one of the two types of V2X synchronization reference source selection/reselection test cases, i.e. either the legacy test cases or the new test cases for SL-U.
Proposal 1: RAN4 to define the following test cases under SL-U operations
	Core RRM Requirements
	Need of test case
	 Title of test case
	Note

	UE Transmit timing
	Yes
	TC1: Test for V2X UE transmit timing with SyncRef UE as synchronization reference source under SL-U
	New test needs to be defined to for SynRef UE as synchronization reference source when subject to CCA.

	Initiation/Cease of SLSS transmission
	Yes
	TC2: Test for initiation/cease of SLSS transmission with SyncRef UE as synchronization reference source under SL-U
	Test needed to verify the correct behaviour of initiation/cease of S-SSB transmissions when subject to CCA

	Selection/Reselection of V2X synchronization Reference source
	Yes
	TC3: Test for V2X synchronization reference selection/reselection with GNSS as the highest priority under SL-U
	New test cases are needed to verify the correct behaviour of selection/reselection of SyncRef UE when subject to CCA.
UE is allowed to pass one of the legacy tests or the new tests for SL-U.

	
	
	TC4: Test for V2X synchronization reference selection/reselection with gNB as the highest priority under SL-U
	



SL-CA operation
The following test case list for SL CA operation captured in WF [1] need to be discussed.
	Clause number
	Core RRM Requirements
	Need of test case
	Title of test case

	[A.9.1.x]
	Interruptions to WAN due to Sidelink Carrier Aggregation
	FFS
	TC 1: Test for interruption on WAN due to SL carrier addition/release

	
	Component Carrier Addition and Release Delay for Sidelink Carrier Aggregation
	FFS
	

	[A.9.1.y]
	Selection / Reselection of Synchronization Reference Source for Sidelink Carrier Aggregation
	FFS
	TC2: Test for V2X synchronization reference selection/reselection with GNSS as the highest priority under SL CA

	
	
	
	[FFS: other test case with different configuration of sync reference ]


For SL CA operation, RAN4 agreed to define the interruption requirements due to SL carrier addition/release but not to specify the exact interruption location. Since only mode 2 is considered in R18 SL CA operation, the SL carrier addition/release delay is up to UE implementation. In RRM, there is no specific test case for interruption requirements and the interruption is usually verified in relevant delay test case. However, the SL carrier addition/release delay and the interruption location are up to UE implementation, which makes the interruption and delay requirements untestable. So, we suggest not to define the test case for SL carrier addition/release in R18.
For selection/reselection of V2X synchronization reference source, RAN4 agreed to reuse LTE SL CA requirements for NR SL CA, which means that the SyncRef UE detection time will be scaled by the number of SL carriers configured for synchronization when the selected synchronization reference source is not available. In R16/R17, there are two test cases for synchronization reference source selection/reselection including GNSS as the highest priority and gNB as the highest priority. We suggest to choose one of them under SL CA operation and the scenario “GNSS as the highest priority” is suggested, same as LTE SL CA operation.
Proposal 2: RAN4 to define the following test case under SL CA operation:
· Test for V2X synchronization reference selection/reselection with GNSS as the highest priority under  for SL CA

Conclusions
In this paper we provided our analysis on the impacts on RRM tests for R18 SL evolution. The followings are provided.
Proposal 1: RAN4 to define the following test cases under SL-U operations
	Core RRM Requirements
	Need of test case
	 Title of test case
	Note

	UE Transmit timing
	Yes
	TC1: Test for V2X UE transmit timing with SyncRef UE as synchronization reference source under SL-U
	New test needs to be defined to for SynRef UE as synchronization reference source when subject to CCA.

	Initiation/Cease of SLSS transmission
	Yes
	TC2: Test for initiation/cease of SLSS transmission with SyncRef UE as synchronization reference source under SL-U
	Test needed to verify the correct behaviour of initiation/cease of S-SSB transmissions when subject to CCA

	Selection/Reselection of V2X synchronization Reference source
	Yes
	TC3: Test for V2X synchronization reference selection/reselection with GNSS as the highest priority under SL-U
	New test cases are needed to verify the correct behaviour of selection/reselection of SyncRef UE when subject to CCA.
UE is allowed to pass one of the legacy tests or the new tests for SL-U.

	
	
	TC4: Test for V2X synchronization reference selection/reselection with gNB as the highest priority under SL-U
	


Proposal 2: RAN4 to define the following test case under SL CA operation:
· Test for V2X synchronization reference selection/reselection with GNSS as the highest priority under  for SL CA
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