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[bookmark: _Ref2933478]Introduction
One of Rel-18 NR work items is NR sidelink evolution. The work item descriptions of NR sidelink evolution are in [1]. Three objectives in the WID (i.e., sidelink CA, sidelink on unlicensed spectrum, sidelink operation on FR2 licensed spectrum) have check points at RAN #98-e meetings. 

In this contribution, we present our views on the scope of Rel-18 NR sidelink evolution.
Discussion 
One of the objectives in the WID is to study and specify support of sidelink on unlicensed spectrum. The study should focus on RF1 unlicensed bands and is to be completed by RAN #98. 
	2. 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
· [bookmark: _Hlk89917081]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.
· [bookmark: _Hlk89917101]Physical channel design framework: Required changes to NR sidelink physical channel structures and procedures to operate on unlicensed spectrum
· [bookmark: _Hlk89917118]The existing NR sidelink and NR-U channel structure shall be reused as the baseline.
· [bookmark: _Hlk89917140]No specific enhancements for existing NR SL feature
· [bookmark: _Hlk89917215]The study should focus on FR1 unlicensed bands (n46 and n96/n102) and is to be completed by RAN#98.
· 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.



In the past several RAN1 meetings [2]-[5], good progresses have been made on this objective. In channel access mechanism, the evaluation methodology for SL-U is completed. The high-level design of channel access procedures and multi-channel access procedures, for various sidelink channels has been completed. The contention window adjustment in type 1 channel access procedure is partly designed. The principles of CP extension of various sidelink channels and UE-to-UE COT sharing have been agreed. 
In physical channel design framework, the high-level design of sidelink BWP and resource pool has been completed. The physical layer structure and procedure in supporting 2 starting symbols are undergoing. A list of candidate solutions on the sub-channel definition, as well as mapping between sub-channel and interlace has been identified. Finally, lists of candidate designs on PSFCH and S-SSB time and frequency resources have been identified. 
In the last two RAN2 meetings, the basic design of PQI to CPAC mapping has been agreed and  some working assumptions on how each standardized PQI value matches each corresponding CAPC priority class have been made. Also, additional rules on how to map MAC PDU to CAPC priority in case of different traffic types are multiplexed in the same TB (MAC CE, LCH data, etc.) are specified.  Moreover, some procedures to support consistent LBT failure reporting has been agreed.
Overall, the work scopes of both channel access mechanism and physical channel design framework for sidelink on unlicensed spectrum are clear at this moment. We think the study phase of sidelink on FR1 unlicensed bands can be considered as completed. The normative work of the objective of sidelink on unlicensed spectrum is to be continued after RAN# 98-e meeting.  
Observation 1: Good progresses have been made on the study of sidelink on unlicensed spectrum. 
Proposal 1: The objective of sidelink on unlicensed spectrum is to be continued for normative phase. 
One of the objectives in the WID is to study and specify enhanced sidelink operation on FR2 licensed spectrum. The focus is only updating the evaluation methodology for commercial deployment scenario in 4Q 2022. 
	3. [bookmark: _Hlk89917254]Study and specify enhanced sidelink operation on FR2 licensed spectrum [RAN1, RAN2, RAN4] (Determine in RAN#98-e whether to continue the study or study + specification work for FR2 until the end of R18)
· [bookmark: _Hlk89917271]Focus only on updating the evaluation methodology for commercial deployment scenario in 4Q 2022. [RAN1]
· [bookmark: _Hlk89917283]Work is limited to the support of sidelink beam management (including initial beam-pairing, beam maintenance, and beam failure recovery, etc) by reusing existing sidelink CSI framework and reusing Uu beam management concepts wherever possible.
· [bookmark: _Hlk89917309]Beam management in FR2 licensed spectrum considers sidelink unicast communication only.



In the past two RAN1 meetings [2]-[3], the evaluation methodology for commercial deployment scenarios for sidelink on FR2 licensed spectrum has been studied. Both indoor layout and outdoor layout, together with detailed UE dropping model and other parameters, have been agreed. The channel model associated with the layouts has been defined. The UE antenna model and traffic model have been agreed. Finally, the performance metric has been designed. 
With all the existing agreements and conclusions, we think the update of evaluation methodology for commercial deployment scenario for sidelink on FR2 licensed spectrum is 100% complete. 
As mentioned in WID [1] that for commercial sidelink applications, two key requirements have been identified: increased sidelink data rate and support of new carrier frequencies for sidelink. Both requirements can be achieved with the support of FR2 sidelink operations. Hence, it is important to enhance sidelink operation on FR2 licensed spectrum in Rel-18 and we support the objective of sidelink on FR2 licensed spectrum is to be continued after RAN #98-e meeting.
According to WID [1], the work of this objective is limited to the support of sidelink unicast beam management by reusing existing sidelink CSI framework and reusing Uu beam management concepts wherever possible. It is believed the workload of this objective is acceptable, even considering majority workload has been allocated to the other objectives. It is possible to either study or study plus specification work for sidelink on FR2 licensed spectrum after RAN #98-e meeting.
Observation 2: The update of evaluation methodology for commercial deployment scenario for sidelink on FR2 licensed spectrum is 100% complete. 
Proposal 2: The objective of sidelink on FR2 licensed spectrum is to be continued for either study or study plus specification work after RAN# 98-e meeting. 
One of the objectives in the WID is to specify mechanism to support NR sidelink CA operation. This part of the work is put on hold until further checking in RAN #98-e meeting. 
	1. Specify mechanism to support NR sidelink CA operation based on LTE sidelink CA operation [RAN2, RAN1, RAN4] (This part of the work is put on hold until further checking in RAN#98-e)
· Support only LTE sidelink CA features for NR (i.e., SL carrier (re-)selection, synchronization of aggregated carriers, handling the limited capability, power control for simultaneous sidelink TX, packet duplication)
· The work is limited to FR1 licensed spectrum and ITS band in FR1.
· No specific enhancements of Rel-17 sidelink features with sidelink CA support.
· This feature is backwards compatible in the following regards
· [bookmark: _Hlk89619097]A Rel-16/Rel-17 UE can receive Rel-18 sidelink broadcast/groupcast transmissions with CA for the carrier on which it receives PSCCH/PSSCH and transmits the corresponding sidelink HARQ feedback (when SL-HARQ is enabled in SCI)



The objective of sidelink CA is a RAN2-led objective, which involves sidelink carrier selection, synchronization of aggregated carriers, handling the limited capability, power control for simultaneous sidelink transmissions and packet duplication. Since LTE sidelink CA already has the design for the above features, the LTE sidelink CA design should be used as a baseline to minimize the specification efforts. This objective is important for high-throughput and high reliability sidelink communication and are widely supported by many companies in earlier plenary discussions, and hence it is preferred to work on this objective in Rel-18 NR sidelink evolution. 
The existing workload in RAN2 NR sidelink evolution is not heavy, and from RAN2 point of view, the specification work on sidelink CA is doable in Rel-18 NR sidelink evolution. However, the bottleneck is RAN1 workload. In our view, the current work on sidelink on unlicensed spectrum and co-channel coexistence for LTE sidelink and NR sidelink already occupies most of the RAN1 workload. The continuation of study and specification of enhanced sidelink operation on FR2 licensed spectrum may take the remaining RAN1 workload. One possible approach to accommodate SL CA work in Rel-18 is to restrict the objective of sidelink on FR2 licensed spectrum to study phase in Rel-18 NR sidelink evolution, with possibly further reducing the study scope (e.g., excluding the beam failure recovery). 
In summary, we think besides sidelink on unlicensed spectrum, co-channel coexistence for LTE sidelink and NR sidelink and sidelink on FR2 licensed spectrum, in case RAN1 workload allows, the objective of sidelink CA could be started in Rel-18 in Q1 of 2023. 
Observation 3: The existing workload in RAN2 NR sidelink evolution is not heavy and the specification work on sidelink CA is doable in Rel-18 NR sidelink evolution on RAN2 side. The bottleneck for sidelink CA in Rel-18 is RAN1 workload. 
Proposal 3: Besides sidelink on unlicensed spectrum, co-channel coexistence for LTE sidelink and NR sidelink and sidelink on FR2 licensed spectrum, in case RAN1 workload allows, the objective of sidelink CA could be started in Q1 2023.
Conclusion
Based on the discussions above, we have the following observation and proposals.
Observation 1: Good progresses have been made on the study of sidelink on unlicensed spectrum. 
Proposal 1: The objective of sidelink on unlicensed spectrum is to be continued for normative phase. 
Observation 2: The update of evaluation methodology for commercial deployment scenario for sidelink on FR2 licensed spectrum is 100% complete. 
Proposal 2: The objective of sidelink on FR2 licensed spectrum is to be continued for either study or study plus specification work after RAN# 98-e meeting. 
Observation 3: The existing workload in RAN2 NR sidelink evolution is not heavy and the specification work on sidelink CA is doable in Rel-18 NR sidelink evolution on RAN2 side. The bottleneck for sidelink CA in Rel-18 is RAN1 workload.  
Proposal 3: Besides sidelink on unlicensed spectrum, co-channel coexistence for LTE sidelink and NR sidelink and sidelink on FR2 licensed spectrum, in case RAN1 workload allows, the objective of sidelink CA could be started in Q1 2023.
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