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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
The Rel-18 WID [1] for NR sidelink enhancement was most recently updated at RAN#96, according to which there are two checkpoints on objectives 1 and 3 taking into account the progress of objectives 2 and 4.
	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)
1. 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.
1. [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.
1. 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


In this paper, we discuss the progress of objectives 2 (SL-U) and 4 (LTE-SL/NR-SL coexistence), as well as necessity and benefit of objectives 1 and 3, and provide our suggestion on what action RAN should take regarding the WID scope of Rel-18 sidelink evolution.
Progress on objectives 2 (SL-U) and 4 (coexistence)
The study and work on both objectives 2 (SL-U) and 4 (coexistence) has been underway since RAN1#109-e, and each has identified a number of feasible solutions to proceed with further study and/or specification. 
On sidelink operation on unlicensed spectrum for mode 1 and mode 2, the progress on sidelink channel design framework agenda is good, where agreements have been made in almost every design aspect, such as SL-BWP and resource pool, physical channels including PSCCH, PSSCH with support of both interlaced and contiguous RB-based transmission, PSFCH with at least PSFCH format 0 reused and with RB-based interlace to meet OCB requirement, resource allocation indication where TRIV is reused as baseline, S-SSB where R16 NR SL S-PSS/S-SSS sequence generation remains unchanged. Future work has also been identified (with at least two possible options to further consider): For S-SSB and PSFCH, how they are transmitted and how to determine which resources to be transmitted, etc. Channel access agenda focused on channel access mechanism including single/multi-channel access types and COT sharing based on NR-U, but resource allocation (both mode 1 and mode 2) has not been properly discussed. It is noted that evaluation methodology for SL-U has been agreed, which allows proper evaluation among companies to investigate feasibility and benefits of proposed solutions. 
On co-channel coexistence for LTE sidelink and NR sidelink, the progress is relatively slow compared to other agendas, mainly due to lengthy debate on supporting different device types (e.g. supporting in-device coexistence or not), combination of operational modes, etc. In addition, RAN1 has concluded that 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. It is agreed in RAN1 to continue studying dynamic resource pool sharing with constraints regarding SCS and PSFCH.
Observation 1: The overall progress for sidelink operation on unlicensed spectrum for both mode 1 and mode 2 is reasonable, and overall progress for co-channel coexistence for LTE sidelink and NR sidelink is slow due to lengthy debate on different device types, combination of sidelink modes, etc.
Necessity and benefits of objectives 1 (CA) and 3 (FR2)
As per WID justification, with the support of unlicensed spectrum and the enhancement in FR2, sidelink will be in a better position to be implemented in commercial devices since utilization of the ITS band is limited to ITS safety related applications, including interactive services (e.g. XR), where 3GPP TR 22.261 defines audio-visual interaction, e.g. AR/VR application, including online XR gaming and interactive data sharing between variable devices, which requires Gbps user-experienced data rate with low latency < 10ms at 99.99% reliability. Hence two key requirements have been identified for Rel-18 sidelink evolution:
· Increased sidelink data rate 
· Support of new carrier frequencies for sidelink
This draws the importance of enabling of sidelink FR2 operation to meet both above requirements.  On the other hand, although carrier aggregation is another means for increased data rate, the WID limits the work to FR1 licensed spectrum and ITS bands in FR1. This significantly reduces its gain in terms of data rate compared to Rel-16/17 given the limited bandwidth, and lack of available carriers in FR1 licensed spectrum and ITS bands. 
Observation 2: In order to meet requirements of both increased sidelink data rate and support of new carrier frequencies for sidelink, SL operation in FR2 spectrum is beneficial. Since sidelink CA is limited to FR1 licensed spectrum and ITS bands, the gain of data rate is limited compared to existing Rel-16/17 due to lack of available carriers in FR1 licensed spectrum and ITS band allocated for sidelink.
WID scope management
Given that there are only two TUs assigned for this WI, and taking into account the progress of objective 4 (coexistence), it seems unrealistic to simultaneously handle all objectives, and thus management on activation of objectives 1 (CA) and 3 (FR2) is needed in order to complete Rel-18 within required time framework. 
Considering the benefits and wider range of applicability for commercial deployment of sidelink on FR2 spectrum, objective 3 (FR2) shall be activated immediately so that at least updating of evaluation methodology for commercial scenario deployment can be completed in Rel-18. This could allow companies to evaluate performance for future proposed solutions. 
Proposal 1: Start objective 3 after RAN#97, at least for update of evaluation methodology for commercial scenarios.
It is noted that RAN1 has already concluded a feasible solution on supporting co-channel coexistence between NR and LTE sidelink with almost no, or minor, specification impact. One possible scope management is that further optimization design work (dynamic resource sharing) under objective 4 (coexistence) can be put on hold, whilst allowing activation of objective 1 (CA). The progress of objective 1 (CA) can be taken into account in a future RAN to decide whether or not to resume the optimization work for objective 4 (coexistence). Alternatively, Objective 1 (CA) can remain on hold until finalization of objective 4 (coexistence). Given NR sidelink CA is a RAN2-led objective and is targeting for supporting only LTE sidelink CA features, most existing LTE sidelink design can be reused. Thus, objective 1 (CA) should consume no more than 3 WG meetings in RAN1, in order to allow another 3 WG meetings for remaining optimization work under objective 4 (coexistence).
However, in any case, restrictions to control the scope of objective 4 (coexistence) are needed due to its low progress, such as the work should focus on UE type-A only, i.e. reusing in-device coexistence framework, and RAN confirms the working assumption below:  
	Working assumption
Co-channel coexistence between LTE SL and NR SL is supported for device type A. Device type A contains both LTE SL and NR SL modules. For device type A, the NR SL module may use the sensing and resource reservation information shared by the LTE SL module.


Proposal 2: For objective 4 (coexistence), if RAN considers to further study/specify optimizations beyond RAN WG1’s concluded solution, the work shall be limited only to Type-A UE which may use the sensing and resource reservation information shared by the LTE SL module.
Proposal 3: Objective 1 (CA), if it is activated, and objective 4 (coexistence) proceed in a staggered way, e.g., up to 3 WG meetings for each objective.
Proposal 4: If RAN considers not activating the full scope of the Rel-18 SL Evo WID, RAN decides between options below: 
a) Objective 1 (CA) is activated, but further optimizations about dynamic resource sharing of objective 4 (coexistence) is put on hold until objective 1 (CA) is finished. The target completion time of objective 1 (CA) is RAN#99.
b) Continue optimizations about dynamic resource sharing of objective 4 (coexistence), but objective 1 (CA) is put on hold until objective 4 (coexistence) is finished. The target completion time of objective 4 (coexistence) is RAN#99.
Conclusions
The progress of objective 4 (coexistence) of Rel-18 sidelink work has the potential to delay work on other objectives, and therefore a scope management is necessary in order to complete the WI within the Rel-18 timeframe. Given the importance of SL FR2 in terms of performance gains and wider range of applicable scenarios, we recommend to start objective 3 (FR2) at least aiming at completion of update of evaluation methodology. For objective 1 (CA) and 4 (coexistence), they can be carefully handled such that in a given WG meeting, discussion time is limited, or does not occur on both objectives. In addition, scope restriction is needed for objective 4 (coexistence) given the many-branched nature of the discussions in previous RAN1 meetings, if RAN considers to further study/specify optimizations beyond RAN WG1’s concluded solution. In summary, we have following observations and proposals:
Observation 1: The overall progress for sidelink operation on unlicensed spectrum for both mode 1 and mode 2 is reasonable, and overall progress for co-channel coexistence for LTE sidelink and NR sidelink is slow due to lengthy debate on different device types, combination of sidelink modes, etc.
Observation 2: In order to meet requirements of both increased sidelink data rate and support of new carrier frequencies for sidelink, SL operation in FR2 spectrum is beneficial. Since sidelink CA is limited to FR1 licensed spectrum and ITS bands, the gain of data rate is limited compared to existing Rel-16/17 due to lack of available carriers in FR1 licensed spectrum and ITS band allocated for sidelink.
Proposal 1: Start objective 3 after RAN#97, at least for update of evaluation methodology for commercial scenarios.
Proposal 2: For objective 4 (coexistence), if RAN considers to further study/specify optimizations beyond RAN WG1’s concluded solution, the work shall be limited only to Type-A UE which may use the sensing and resource reservation information shared by the LTE SL module.
Proposal 3: Objective 1 (CA), if it is activated, and objective 4 (coexistence) proceed in a staggered way, e.g., up to 3 WG meetings for each objective.
Proposal 4: If RAN considers not activating the full scope of the Rel-18 SL Evo WID, RAN decides between options below: 
a) Objective 1 (CA) is activated, but further optimizations about dynamic resource sharing of objective 4 (coexistence) is put on hold until objective 1 (CA) is finished. The target completion time of objective 1 (CA) is RAN#99.
b) Continue optimizations about dynamic resource sharing of objective 4 (coexistence), but objective 1 (CA) is put on hold until objective 4 (coexistence) is finished. The target completion time of objective 4 (coexistence) is RAN#99.
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