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[bookmark: _Ref102124621]Introduction
[bookmark: _Hlk100324737]At RAN#94, a new work item “NR sidelink evolution” (NR_SL_enh2) was approved ‎[1]; the WID was most recently revised at RAN#96 [2].
Two of the objectives are on hold until the current RAN meeting, RAN#97, namely
1. Specify mechanism to support NR sidelink CA operation based on LTE sidelink CA operation [RAN2, RAN1, RAN4
3. Study and specify enhanced sidelink operation on FR2 licensed spectrum [RAN1, RAN2, RAN4] (This part of the work is put on hold until further checking in RAN#97)


The complete list of objectives is reproduced below:
	To check in RAN#97 for objectives 1 and 3, taking into account the progress on objectives 2 and 4, aiming to have specification work for both objective 1 and 3.
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#97)
· 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)
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.
3. [bookmark: _Hlk89917254]Study and specify enhanced sidelink operation on FR2 licensed spectrum [RAN1, RAN2, RAN4] (This part of the work is put on hold until further checking in RAN#97)
· [bookmark: _Hlk89917271]Update evaluation methodology for commercial deployment scenario
· [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.
4. Study and specify, if necessary, mechanism(s) for co-channel coexistence for LTE sidelink and NR sidelink including performance, necessity, feasibility, and potential specification impact if any [RAN1, RAN2, RAN4]
· Reuse the in-device coexistence framework defined in Rel-16 as much as possible
5. UE Tx and Rx RF requirement for supporting new features introduced in this WI, sidelink frequency bands for single-carrier operation and frequency band combinations for carrier aggregation operation [RAN4]
· The exact frequency bands for both licensed and ITS-dedicated spectrum in FR1 and FR2 are to be determined based on company input during the WI.
· The exact frequency band combinations for both FR1 licensed and ITS-dedicated spectrum are to be determined based on company input during the WI.
· Frequency bands for the unlicensed spectrum in FR1 are [n46 and n96/n102] (i.e., 5GHz and 6GHz) in accordance with corresponding national regulatory requirements.
· Support of new sidelink frequency bands and band combinations should ensure coexistence between sidelink and Uu interface in the same and adjacent channels in licensed spectrum.
6. UE RRM core requirement for the new features introduced in this WI [RAN4]





In this contribution, we provide our views on the NR Sidelink Evolution WID objectives.
Discussion
In this section we provide some general views on sidelink workload in RAN1, followed by views on the status of the two active objectives and the two objectives whose fate is to be decided at RAN#97.

General views on sidelink workload 
According to the most recent endorsed TU budget [3], only 2 TUs are allocated for future RAN1 meetings for this work item, only 0.5-1 TUs for RAN2 and only 0.25-1 TUs for RAN4/RF.

[bookmark: Observation80846]Observation 1: Only 2 TUs per meeting are planned for RAN1 work on NR_SL_enh2, only 0.5-1 TUs for RAN2 and only 0.25-1 TUs for RAN4/RF.

[bookmark: Observation80847]Observation 2: Past experience with the sidelink workload and work management indicates that there is a tendency to underestimate the actual workload and to overestimate the progress.

Sidelink on unlicensed spectrum 
While RAN1 has made good progress on this objective, a significant amount of work is still required to complete the study and specification for sidelink in unlicensed spectrum.
[bookmark: Observation80848]Observation 3: Significant effort on study and specification of SL in unlicensed spectrum is still required.

Co-channel coexistence for LTE sidelink and NR sidelink
At RAN1#110, RAN1 have reached the following conclusion:
	Conclusion
For co-channel coexistence in Rel-18, RAN1 concludes that the TDM-based semi-static resource pool partitioning based on Rel-16/17 specifications is one possible solution to ensure co-channel coexistence between LTE-V UEs and NR-V UEs.
· Note: The LTE and NR resource pools do not overlap in time with each other in the TDM-based semi-static resource pool partitioning.
· Note 2: Rel-16 in-device coexistence framework can ensure alignment between the slot boundary of the NR SL time slot and the subframe boundary of the LTE SL subframe
· FFS: potential enhancements for synchronization can be further investigated




This does not mean, however, that the objective on Co-channel coexistence for LTE sidelink and NR sidelink can be concluded. While semi-static TDM is a solution that works from a RAN1 specification point of view, there are at least two serious problems with actual deployment:
· It is not clear if/how already deployed LTE sidelink devices can update their preconfiguration in actual deployments (as opposed to specification);
· The semi-static approach is inflexible and likely to result in inefficient resource utilization since it will be hard to optimize and update the partition of resources between LTE SL and NR SL as the load of the two RATs changes over time.

For these reasons, RAN1 agreed to further study dynamic resource sharing approaches:
	Agreement
For co-channel coexistence in Rel-18, dynamic resource pool sharing is studied, with the following constraints:
· NR SL resource pool is configured with 15 kHz SCS.
· FFS support of NR SL resource pool configured with higher SCS, including other solutions to overcome the AGC issue caused by the differing SCSs between the NR SL and LTE SL resource pools
· For NR PSFCH (if configured), at least the following alternatives are studied:
· Alt 1: Avoid PSFCH transmission in time slots that overlap with subframes used for LTE SL transmissions.
· FFS: Avoiding PSFCH transmissions can be performed by the UE transmitting PSFCH and/or the UE transmitting PSSCH.
· Alt 2: NR SL UEs use a periodically repeating set of PSFCH slots.
· FFS: periodicities of the set.



[bookmark: Observation80849]Observation 4: RAN1 needs to continue to study the dynamic resource pool sharing solution to co-channel coexistence for LTE sidelink and NR sidelink. This is likely to result in specification work.


NR sidelink CA operation
This objective was assigned the 3rd-highest priority by 5GAA [4], after positioning enhancements and co-channel coexistence for LTE/NR sidelink. The motivation seems to be that advanced use cases require high bandwidth, but, in some regions, e.g. Europe, regulation requires the use of 10 MHz channels. The latter issue, however, seems to be currently addressed by work on enhancing the regulation to make it more flexible. E.g. ETSI TC ERM has started work on support for channel bandwidths larger than 10 MHz in work item DTR/ERM-601.
[bookmark: Observation80850]Observation 5: Work in other organizations on support for larger channel bandwidths in ITS spectrum may reduce the urgency of support for NR sidelink CA operation. 

Enhanced sidelink operation on FR2 licensed spectrum – sidelink beam management
Sidelink operation in FR2 will unlock  new use cases for sidelink; efficient use of that spectrum will require support for beam management. 
[bookmark: Observation80851]Observation 6: Efficient use of FR2 spectrum requires beam management. 

Next steps
Given the observations above, it may not be realistic for RAN1 to start work on both the new objectives while continuing and successfully completing work on the objectives already started. It seems more realistic to start work on at most one of the new objectives at the current meeting and review progress in future.
[bookmark: Proposal27159][bookmark: Proposal40400]Proposal 1: Start work on at most one of the two new objectives for now; review progress at RAN#98 to decide whether to handle the next objective.
· If one of the two objectives is taken off hold at RAN#97e, our preference would be for FR2.
Conclusions
[bookmark: ConclusionsPObsInSeq]In this contribution we discussed the scope of the NR_SL_enh2 work item and made the following observations and proposals:

Observation 1: Only 2 TUs per meeting are planned for RAN1 work on NR_SL_enh2, only 0.5-1 TUs for RAN2 and only 0.25-1 TUs for RAN4/RF.
Observation 2: Past experience with the sidelink workload and work management indicates that there is a tendency to underestimate the actual workload and to overestimate the progress.
Observation 3: Significant effort on study and specification of SL in unlicensed spectrum is still required.
Observation 4: RAN1 needs to continue to study the dynamic resource pool sharing solution to co-channel coexistence for LTE sidelink and NR sidelink. This is likely to result in specification work.
Observation 5: Work in other organizations on support for larger channel bandwidths in ITS spectrum may reduce the urgency of support for NR sidelink CA operation. 
Observation 6: Efficient use of FR2 spectrum requires beam management. 

Proposal 1: Start work on at most one of the two new objectives for now; review progress at RAN#98 to decide whether to handle the next objective.
· If one of the two objectives is taken off hold at RAN#97e, our preference would be for FR2.
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