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1. Introduction 
Rel-18 WI on NR sidelink evolution has the following objectives that require RAN1 involvement [1]:
	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#99)
· 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]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.
3. [bookmark: _Hlk89917254]Study enhanced sidelink operation on FR2 licensed spectrum [RAN1, RAN2]
· [bookmark: _Hlk89917271]Focus only on updating the evaluation methodology for commercial deployment scenario in 4Q 2022. [RAN1]
· [bookmark: _Hlk89917283]Study 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. [RAN1, RAN2]
· [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
· Note, RAN1 continues the work on dynamic resource pool sharing based on existing agreements and WID with high priority for Type A devices and operating combination A



While RAN#99 is supposed to make decision on the first objective on sidelink CA which has been put on hold, RAN1 progress for the LTE/NR sidelink co-channel coexistence seems to require RAN guidance on the subcarrier spacing to consider in this operation. Considering the progress level of this WI, this contribution discusses how RAN can manage the scope of sidelink CA and LTE/NR sidelink co-channel coexistence objectives.

2. Discussion
2.1. Sidelink CA
Sidelink CA is a useful for various operation scenarios, including support of a wider bandwidth in a fragmented frequency spectrum (e.g., 10 MHz channelization in the current 5.9 GHz ITS spectrum in Europe). The current objective is stating that the scope will be limited to supporting LTE sidelink CA features in NR, but due to the new features such as sidelink HARQ feedback introduced in NR, new technical solutions are unavoidable unless further scope reduction is made. In case RAN decides to start normative work for sidelink CA in Rel-18, we propose to consider the following scope reduction which has the motivation that a functionality is not considered in this release if it did not exist in LTE and thus cannot directly reuse the LTE design:
· No enhancement for PUCCH reporting sidelink HARQ feedback: If a UE in mode 1 transmits multiple PSSCH over the aggregated carriers and receives the corresponding sidelink HARQ feedback, the current PUCCH cannot report all the received sidelink HARQ feedback. PUCCH enhancement to report sidelink HARQ feedback for multiple carriers can be avoided in Rel-18 to manage the work load.
· No enhancement for PSFCH: If a UE has limited transmission capability (i.e., the number of transmission chain is less than the number of aggregated sidelink carriers) and receives PSSCH with sidelink HARQ feedback enabled over multiple carriers, the UE is unable transmit PSFCH in some carriers. Enhancements to allow PSFCH transmission in a limited set of sidelink carriers can be considered in a future release for the scope reduction.
· Contiguous carrier aggregation only: RAN4 has defined only contiguous carrier aggregations in LTE sidelink CA, and it will be a new work if a non-contiguous aggregation needs to be supported in NR. To address the work load issue, Rel-18 can be limited to contiguous carrier aggregation by reusing the LTE specifications as much as possible.
With this scope reduction, specification work in Rel-18 can be limited to the following topics:
· Sidelink carrier (re-)selection: This can reuse the LTE design.
· Synchronization of aggregated carriers: This can reuse the LTE design.
· Handling the limited capability: For the PSSCH transmission part, this can reuse the LTE design. RAN can discuss whether having this part in Rel-18 would be useful in the combination with the scope reduction discussed above.
· Power control for simultaneous sidelink TX: This can reuse the LTE design.
· Packet duplication: This can reuse the LTE design.

2.2. Co-channel coexistence of LTE and NR sidelink
If NR sidelink uses a subcarrier spacing higher than 15 kHz in a carrier where it dynamically shares resources with LTE sidelink, NR sidelink transmission may happen only in a part of symbols in a LTE sidelink subfrrame and LTE sidelink UE may face high receive power fluctuation which can cause an AGC issue. RAN1 discussed whether/how to solve this potential issue, but no progress was made due to the different view on the need of such an operation scenario. Thus, RAN guidance would be needed to facilitate the WG progress.
While 30 kHz is the basic feature of NR sidelink since Rel-16, limiting the subcarrier spacing to 15 kHz would not be a problem in a carrier shared with LTE sidelink. This is because NR sidelink specification before Rel-18 assumed carrier/channel-level separation between LTE and NR. In [2], the scope of the LTE/NR sidelink coexistence is defined in the “not co-channel scenario” which “could include both adjacent channel and channels that are sufficiently far apart.”
	6:  Coexistence [RAN1]:  
· In-device coexistence: Study the feasibility of the coexistence mechanisms when NR sidelink and LTE sidelink technologies are equipped in the same vehicle for the ‘not co-channel’ scenario: 
· Advanced V2X services provided by NR sidelink coexisting with V2X service provided by LTE sidelink in different channels (i.e., not co-channel).  Not co-channel could include both adjacent channel and channels that are sufficiently far apart.


Based on the assumption made in Rel-16 SI, the LTE/NR coexistence specification was done as per the corresponding objective in [3]: 
	· Solutions for ‘not co-channel’ in-device coexistence between LTE and NR sidelinks
· TDM-based solutions as per the study outcome [RAN1, RAN2, RAN4]
· FDM-based solutions with static power allocation as per the study outcome [RAN4]
· This will not consider the case where LTE and NR sidelinks are in the same frequency band.
· No impact to LTE specifications at least from RAN1 and RAN2 perspective.



[bookmark: _GoBack]Therefore, it can be concluded that there are no Rel-16/17 NR sidelink UEs in a carrier shared with LTE sidelink either in a TDM or FDM manner. Then, if support of 15 kHz is mandated to a UE supporting this co-channel coexistence feature to be introduced in Rel-18, no compatibility issue is envisioned. 

3. Conclusion
This document discussed how to proceed with the objectives on the sidelink CA and co-channel coexistence between LTE and NR sidelink in Rel-18. We propose RAN to take the following proposal.

Proposal 1: In case RAN decides to start the normative work for sidelink CA in Rel-18, the following restriction needs to be made:
· No enhancements are to be made for PSFCH and PUCCH (reporting sidelink HARQ-ACK to gNB) in Rel-18. Only contiguous carrier aggregation is to be supported in Rel-18.
Proposal 2: Only 15 kHz subcarrier spacing is supported in the co-channel coexistence of LTE and NR sidelink.
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