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[bookmark: _Toc116995841]Introduction
Objective of performance part WI of Release 18 NR Sidelink Evolution is given in RP-230077 [1] and given below:
	4.2	Objective of Performance part WI
Specify the following requirements [RAN4]
· UE demodulation performance requirements
· UE RRM performance requirements




In this paper we provide UE RRM performance requirements associated with the agreed RRM core requirements.

Sidelink Carrier Aggregation
Interruptions due to V2X Carrier Aggregation
On interruptions in WAN due to NR SL component carrier addition/release, RAN4#108 made below decision as captured in R4-2314349 [2].
	Issue 1-1: Interruption location of the interruption to WAN at SL carrier addition/release
· Agreements
· For Mode 2 SL CA operation do not specify the exact interruptions location
· FFS if constraints on interruptions during WAN paging or SIB reception shall be introduced

Issue 1-2: Interruption length of the interruption to WAN at SL carrier addition/release
· Agreements
· Interruption length is
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TS 36.133, clause A.12.8 ‘Interruptions due to V2X Carrier Aggregation’, can be used as baseline for similar section in TS 38.133 to capture the corresponding RRM performance requirements for interruptions due to NR SL Carrier Aggregation. The basic test environment and procedure can follow the very same procedure as specified TS 36.133  in clause A.12.8, while the specified test parameters need to be modified to NR. List of terms and values which need to be changed according to NR SL CA differences include for example NR band n47, with corresponding possible bandwidth and subchannel spacing. Likewise, tables for test parameters, ‘SL communication configuration’ and ‘cell specific test parameters’ should be specified according to NR. Furthermore, the test procedure can be similar, but the test requirement should follow interruption lengths as agreed in SCS-based interruption length in RRM core requirements without evaluation of interruption location as long as the interruption occurs within T2, as there is no requirement on location of the interruption related to NR SL CC addition/release. The latter is still not finally agreed and RAN4 may specify restrictions on location for certain use cases like paging and SIB reception. In that case the corresponding location check can be added to the very same test case.
A new section ‘A.9.1.X Interruptions due to NR SL Carrier Aggregation’ could capture the corresponding requirements.
[bookmark: _Toc146725078]Add a new section A.9.1.X to TS 38.133 to specify Test for ‘Interruptions due to NR SL Carrier Aggregation’.
[bookmark: _Toc146725079]The new section A.9.1.X can be based on TS 36.133 clause A.12.8 with necessary changes to cover LTE V2X CA and NR SL CA differences.
Selection / Reselection of Synchronization Reference Source
RAN4#108 made further agreement on requirements of selection/reselection of synchronization reference source under NR SL CA operation in WF R4-2314349 [2]: 
	Issue 1-3: Requirements of Selection / Reselection of Synchronization Reference Source under NR SL CA operation
· Agreements
· Reuse LTE TS 36.133 clause 13.10 RRM requirements of V2X (re)selection of Synchronization reference source for NR SL CA operation.
· Note: the agreement can be revisited in case of additional RAN1/2 agreements on NR SL CA operation


 
As seen in RAN4 agreement on RRM core requirements of selection/reselection of synchronization reference source under CA operation, the requirements on EUTRA SL CA will be reused. Hence, the corresponding performance requirements as specified in TS 36.133 clause A.12.7, ‘V2X Synchronization Reference Selection/Reselection Tests for V2X Carrier Aggregation’ may also be reused as baseline with necessary adaptation to NR in an NR sidelink table – similar to Table A.12.7.1-1, Table A.12.7.1-2, and Table A.12.7.1-3.  List of terms and values which need to be changed according to NR SL CA differences include:
· Active  SyncRef UE 1 Transmitting SLSS+MIB-SL on RF channel number 1 (TDD carrier in Band n47)
· Active cell (PCell), Cell 1, is an NR cell on RF channel number 3.
· Table containing NR sidelink communication for NR should be generated (replace reference to Table A.3.24.2-2)
· Table containing Pre-configuration for NR Sidelink Communication (replace reference to Table A.3.24.2-1)
Release 17 TS 38.133 clause A.9.1.3 specifies ‘Test for V2X Synchronization Reference Selection/Reselection’. A new section, A.9.1.Y should be added to capture ‘Test for V2X Synchronization Reference Selection/Reselection for SNR Carrier Aggregation’. This section can reuse TS 36.133 clause A.12.7 with the necessary changes as explained above to adopt to NR band n47 and the agreed NR SCSs.
[bookmark: _Toc146725080]Add a new section A.9.1.Y to TS 38.133 to specify Test for ‘V2X Synchronization Reference Selection/Reselection for V2X NR Carrier Aggregation’.
[bookmark: _Toc146725081]The new section A.9.1.Y can be based on TS 36.133 clause A.12.7 with necessary changes to cover LTE V2x CA and NR SL CA differences.
SL-U
In this section, we provide our views on the SL-U RRM Performance impacts for Rel. 18 based on the WID of NR sidelink evolution presented below. 
	Study and specify support of sidelink on unlicensed spectrum for both mode 1 and mode 2 where Uu operation for mode 1 is limited to licensed spectrum only [RAN1, RAN2, RAN4] 
· Channel access mechanisms from NR-U shall be reused for sidelink unlicensed operation 
· Assess the applicability of sidelink resource reservation from Rel-16/Rel-17 to sidelink unlicensed operation within the boundaries of unlicensed channel access mechanism and operation 
· No specific enhancements for Rel-17 resource allocation mechanisms 
· If the existing NR-U channel access framework does not support the required SL-U functionality, WGs will make appropriate recommendations for RAN approval. 
· Physical channel design framework: Required changes to NR sidelink physical channel structures and procedures to operate on unlicensed spectrum 
· The existing NR sidelink and NR-U channel structure shall be reused as the baseline. 
· No specific enhancements for existing NR SL feature 
· Focus on FR1 unlicensed bands (n46 and n96/n102). 
· Note: In sidelink unlicensed operation, the gNB does not perform Type 1 channel access to initiate and share a channel occupancy, neither Type 2 channel access to share an initiated channel occupancy, nor semi-static channel access procedures to access an unlicensed channel. 



SL-U Test cases
Considering the RRM core requirements were discussed in RAN4, in this section clauses that were changed in SL-U core requirements are presented, and the test cases that would be needed to test the RRM requirements are evaluated.
Table 1- Requirements in 38.133 which are impacted by SL LBT failure
	Clause with SL LBT Failure Impact
	Comment

	
A.9.1 Test for V2X UE Transmit Timing
    A.9.1.1.2 Test for SyncRef UE as Synchronization Reference Source
	As it is agreed to reuse the existing Te requirements of UE transmit timing of SyncRef UE. RAN4 can consider reusing the same test case for SL-U

	A.9.1.2 Test for Initiation/Cease of S-SSB Transmission with V2X Sidelink Communication
     A.9.1.2.2 Test for SyncRef UE as synchronization reference source
	The number of S-SSB not available at the UE due to LBT failure at SyncRef UE should be considered in the initiation/cease of S-SSB transmissions delay at the UE.

	A.9.1.3 Test for V2X Synchronization Reference Selection/Reselection
     A.9.1.3.1 Test for GNSS configured as the highest priority
     A.9.1.3.2 Test for GNSS configured as the highest priority
	The number of S-SSB not available at the UE due to LBT failure at SyncRef UE should be considered in the SyncRef UE selection delay.

	A.9.1.4 Test for L1 SL-RSRP Measurement
	RAN4 can study if it can reuse the test cases for L1-RSRP measurements, since No impact is expected due to LBT operation on sidelink.

	A.9.1.5 Test for Congestion Control Measurement
	The UE channel occupancy while performing congestion control measurement has no impact due to the LBT failure.

	A.9.1.6 Test for Interruption
   A.9.1.6.2 Test for interruption to WAN at transitions between active     and non-active during SL-DRX in asynchronous case
	RAN4 can study if interruption to ACK/NACK on the NR PCell needs to be updated based on the agreements on RRM core requirements.

	A.9.1.7 Selection / Reselection of relay UE
	No impact due to LBT operation on SL



[bookmark: _Toc146704580][bookmark: _Toc146725082][bookmark: _Toc146704581][bookmark: _Toc146725083][bookmark: _Toc146704589][bookmark: _Toc146725091][bookmark: _Toc146704590][bookmark: _Toc146725092][bookmark: _Toc146704591][bookmark: _Toc146725093][bookmark: _Toc146704592][bookmark: _Toc146725094][bookmark: _Toc146704593][bookmark: _Toc146725095][bookmark: _Toc146704594][bookmark: _Toc146725096][bookmark: _Toc146704599][bookmark: _Toc146725101][bookmark: _Toc146704600][bookmark: _Toc146725102][bookmark: _Toc146704601][bookmark: _Toc146725103][bookmark: _Toc146704602][bookmark: _Toc146725104][bookmark: _Toc146704603][bookmark: _Toc146725105][bookmark: _Toc146704604][bookmark: _Toc146725106][bookmark: _Toc146704605][bookmark: _Toc146725107][bookmark: _Toc146704606][bookmark: _Toc146725108][bookmark: _Toc146704607][bookmark: _Toc146725109][bookmark: _Toc146704608][bookmark: _Toc146725110][bookmark: _Toc146704609][bookmark: _Toc146725111][bookmark: _Toc146704610][bookmark: _Toc146725112][bookmark: _Toc146704611][bookmark: _Toc146725113][bookmark: _Toc146704612][bookmark: _Toc146725114][bookmark: _Toc146704613][bookmark: _Toc146725115][bookmark: _Toc146704614][bookmark: _Toc146725116][bookmark: _Toc146704615][bookmark: _Toc146725117][bookmark: _Toc146725122]As it is agreed to reuse the existing Te requirements of UE transmit timing of SyncRef UE. RAN4 can consider reusing the same test case for SL-U.
[bookmark: _Toc146725123]The number of S-SSB not available at the UE due to LBT failure at SyncRef UE should be considered in the initiation/cease of S-SSB transmissions delay at the UE.
[bookmark: _Toc146725124]The number of S-SSB not available at the UE due to LBT failure at SyncRef UE should be considered in the SyncRef UE selection delay.
[bookmark: _Toc146725125]RAN4 can study if it can reuse the test cases for L1-RSRP measurements, since No impact is expected due to LBT operation on sidelink.
[bookmark: _Toc146725126]The UE channel occupancy while performing congestion control measurement has no impact due to the LBT failure.
[bookmark: _Toc146725127]RAN4 can study if interruption to ACK/NACK on the NR PCell needs to be updated based on the agreements on RRM core requirements.
[bookmark: _Toc146725128] No impact due to LBT operation on SL Selection / Reselection of relay UE.

SL-U Measurement Accuracy Requirements
	V2X Measurement Performance requirements
	Comment

	10.4.2 Intra-frequency PSBCH-RSRP accuracy requirements for FR1
	· RAN4 to discuss if the accuracy requirements for NR-U could be reused for SL-U.
· RAN4 to discuss if new accuracy requirement for Channel occupancy measurements under CCA needs to be defined similar to NR-U in clause 10.1.35, 38.133.

	10.4.3 Intra-Frequency SL-RSSI Measurement Accuracy Requirements for FR1
	

	10.4.4 Intra-Frequency L1 SL-RSRP Measurement Accuracy Requirements for FR1
	

	10.4.5 Intra-Frequency Discovery Signal Measurement Accuracy
Requirements
	



[bookmark: _Toc146725129]RAN4 to discuss if the accuracy requirements for NR-U could be reused for SL-U.
[bookmark: _Toc146725130]RAN4 to discuss if new accuracy requirement for Channel occupancy measurements under CCA needs to be defined similar to NR-U in clause 10.1.35.

[bookmark: _Toc116995848]Conclusion
In the paper, the following Observations and Proposals were made:
Proposal 1: Add a new section A.9.1.X to TS 38.133 to specify Test for ‘Interruptions due to NR SL Carrier Aggregation’.
Proposal 2: The new section A.9.1.X can be based on TS 36.133 clause A.12.8 with necessary changes to cover LTE V2X CA and NR SL CA differences.
Proposal 3: Add a new section A.9.1.Y to TS 38.133 to specify Test for ‘V2X Synchronization Reference Selection/Reselection for V2X NR Carrier Aggregation’.
Proposal 4: The new section A.9.1.Y can be based on TS 36.133 clause A.12.7 with necessary changes to cover LTE V2x CA and NR SL CA differences.
Proposal 5: As it is agreed to reuse the existing Te requirements of UE transmit timing of SyncRef UE. RAN4 can consider reusing the same test case for SL-U.
Proposal 6: The number of S-SSB not available at the UE due to LBT failure at SyncRef UE should be considered in the initiation/cease of S-SSB transmissions delay at the UE.
Proposal 7: The number of S-SSB not available at the UE due to LBT failure at SyncRef UE should be considered in the SyncRef UE selection delay.
Proposal 8: RAN4 can study if it can reuse the test cases for L1-RSRP measurements, since No impact is expected due to LBT operation on sidelink.
Proposal 9: The UE channel occupancy while performing congestion control measurement has no impact due to the LBT failure.
Proposal 10: RAN4 can study if interruption to ACK/NACK on the NR PCell needs to be updated based on the agreements on RRM core requirements.
Proposal 11: No impact due to LBT operation on SL Selection / Reselection of relay UE.
Proposal 12: RAN4 to discuss if the accuracy requirements for NR-U could be reused for SL-U.
Proposal 13: RAN4 to discuss if new accuracy requirement for Channel occupancy measurements under CCA needs to be defined similar to NR-U in clause 10.1.35.
[bookmark: _Toc116995849]
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