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1	Introduction
A new Rel-18 work item (WI) on sidelink evolution for NR was approved [1] and RAN4 has reached good progress in defining the core RRM requirements. In this contribution, we discuss and provide our initial view on the performance requirements based on the agreed core requirements.  
2	Discussions

Test methodology
A CCA model for operation on carrier frequency with CCA was defined in release 16 NR-U, see section A.3.26 in . This model includes detailed CCA design for both both DL and UL. The principle from these models can be reused for CCA model for sidelink, however RAN4 may still need to define a new model for sidelink since the current models are explicitly designed for candidate SSB/SMTC positions whereas sidelink operations are based on S-SSBs which has different design than the legacy NR SSB. 
Proposal 1: New CCA models are defined for sidelink test cases on unlicensed spectrum. 

Test configuration
The legacy sidelink test cases use reference measurement channels (RMCs) defined PSCCH and PSSCH. Likewise, new RMCs need to be defined for testing the sidelink unlicensed operation by taking into CCA. Discussions are still needed to identify the parameters which are subject to change to CCA. 

Proposal 2: RAN4 to discuss the need for new RMCs for PSCCH and PSSCH. 

List of test cases

	
	Type of test case
	Need for new test cases
	Comments

	1
	V2X UE Transmit timing
	Yes
	It was agreed that the existing Te requirements shall apply provided for sidelink operation on unlicensed spectrum provided that at least one S-SSB is available during the last 160 ms.  
New test needs to be defined to for SynRef UE as synchronization reference source when subject to CCA.

	2
	Initiation/cease of SLSS
	Yes
	It was agreed to extend the evaluation period used for deciding whether to initiate/cease SLSS transmissions when subject to CCA. RAN4/2 is further discussing the UE behaviour when exceeding the maximum allowed CCA failures during the evaluation period. 
Test needed to verify the correct behaviour of initiation/cease of S-SSB transmissions when subject to CCA

	3
	Selection/reselection of V2X synchronization reference source
	Yes
	The detection requirements as well as the dropping rate might be impacted based on the ongoing discussions when subject to CCA. 
It is noted that selection/reselection of SyncRef UE test cases are defined for the different cases as follows:
· When GNSS is configured as the highest priority
· When NR Cell is configured as the highest priority
· When GNSS is configured as the highest priority under SL-DRX
· When NR Cell is configured as the highest priority under SL-DRX

Therefore new test cases are needed to verify the correct behaviour of selection/reselection of SyncRef UE when subject to CCA.

	4
	L1 SL-RSRP
	FFS
	Whether new tests are needed for L1 SL-RSRP and congestion control measurement depends on the outcome of ongoing discussions. RAN4 has not yet concluded whether the legacy requirements can be reused. If new requirements are going to be specified, then RAN4 needs to define corresponding test cases also. 

	5
	Congestion control measurement
	FFS
	

	6
	Interruptions
	Yes
	Test cases to verify the interruption requirements on WAN were defined in release 17.  Three types of interruption requirements were defined as follows:
· Interruption to WAN due to V2X SL communication (RRC reconfiguration procedure)
· Interruption to WAN due to SL-DRX transitions
· Interruption to WAN due to SL discovery configuration

Since interruptions are also allowed on WAN during sidelink unlicensed operation, new test cases need to be defined. 


Table 1 List of tests for sidelink unlicensed operation


	
	Type of test case
	Need for new test cases
	Comments

	1
	Interruptions to WAN due to SL CA
	Yes
	RAN4 has agreed to introduce interruptions to WAN at SL carrier addition/release. RAN4 is further discussing whether to add additional conditions to prevent interruptions during SI reception, paging reception and while radio link failure has occurred including candidate beam detection. 
Therefore new tests are needed to verify that the WAN interruptions. 

	2
	Component carrier addition/release for SL CA
	FFS
	Discussions needed whether to introduce separate test cases to verify the addition/release of SL CA carriers. 

	3
	Selection/reselection of synchronization reference source for SL CA
	Yes
	Test needs to be introduced to verify that selection/reselection requirements for SL CA. When the UE is synchronized to a SyncRef UE in a carrier, then the UE shall search for other SyncRef UEs on the synchronized carrier or on all the aggregated carriers which are configured as synchronization carrier when the synchronization is lost. 


Table 2 List of tests for sidelink CA operation

Proposal 3: RAN4 to define new test cases for sidelink unlicensed operation as in Table 1.
Proposal 4: RAN4 to define new test cases for sidelink CA operation as in Table 2.

[bookmark: _In-sequence_SDU_delivery]3	Summary
In this contribution we have provided our initial view on performance requirements of the new objectives presented in release 18 sidelink evolution work item [1]. We have discussed both test model, test configuration and list of test cases and made following proposals:

Proposal 1: New CCA models are defined for sidelink test cases on unlicensed spectrum. 
Proposal 2: RAN4 to discuss the need for new RMCs for PSCCH and PSSCH. 
Proposal 3: RAN4 to define following new test cases for sidelink unlicensed operation:
	
	Type of test case
	Need for new test cases
	Comments

	1
	V2X UE Transmit timing
	Yes
	It was agreed that the existing Te requirements shall apply provided for sidelink operation on unlicensed spectrum provided that at least one S-SSB is available during the last 160 ms.  
New test needs to be defined to for SynRef UE as synchronization reference source when subject to CCA.

	2
	Initiation/cease of SLSS
	Yes
	It was agreed to extend the evaluation period used for deciding whether to initiate/cease SLSS transmissions when subject to CCA. RAN4/2 is further discussing the UE behaviour when exceeding the maximum allowed CCA failures during the evaluation period. 
Test needed to verify the correct behaviour of initiation/cease of S-SSB transmissions when subject to CCA

	3
	Selection/reselection of V2X synchronization reference source
	Yes
	The detection requirements as well as the dropping rate might be impacted based on the ongoing discussions when subject to CCA. 
It is noted that selection/reselection of SyncRef UE test cases are defined for the different cases as follows:
· When GNSS is configured as the highest priority
· When NR Cell is configured as the highest priority
· When GNSS is configured as the highest priority under SL-DRX
· When NR Cell is configured as the highest priority under SL-DRX

Therefore new test cases are needed to verify the correct behaviour of selection/reselection of SyncRef UE when subject to CCA.

	4
	L1 SL-RSRP
	FFS
	Whether new tests are needed for L1 SL-RSRP and congestion control measurement depends on the outcome of ongoing discussions. RAN4 has not yet concluded whether the legacy requirements can be reused. If new requirements are going to be specified, then RAN4 needs to define corresponding test cases also. 

	5
	Congestion control measurement
	FFS
	

	6
	Interruptions
	Yes
	Test cases to verify the interruption requirements on WAN were defined in release 17.  Three types of interruption requirements were defined as follows:
· Interruption to WAN due to V2X SL communication (RRC reconfiguration procedure)
· Interruption to WAN due to SL-DRX transitions
· Interruption to WAN due to SL discovery configuration

Since interruptions are also allowed on WAN during sidelink unlicensed operation, new test cases need to be defined. 



Proposal 4: RAN4 to define following new test cases for sidelink CA operation: 
	
	Type of test case
	Need for new test cases
	Comments

	1
	Interruptions to WAN due to SL CA
	Yes
	RAN4 has agreed to introduce interruptions to WAN at SL carrier addition/release. RAN4 is further discussing whether to add additional conditions to prevent interruptions during SI reception, paging reception and while radio link failure has occurred including candidate beam detection. 
Therefore new tests are needed to verify that the WAN interruptions. 

	2
	Component carrier addition/release for SL CA
	FFS
	Discussions needed whether to introduce separate test cases to verify the addition/release of SL CA carriers. 

	3
	Selection/reselection of synchronization reference source for SL CA
	Yes
	Test needs to be introduced to verify that selection/reselection requirements for SL CA. When the UE is synchronized to a SyncRef UE in a carrier, then the UE shall search for other SyncRef UEs on the synchronized carrier or on all the aggregated carriers which are configured as synchronization carrier when the synchronization is lost. 
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