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Introduction
In last RAN plenary meeting, two objectives #1 and #3 (SL carrier aggregation and FR2 beam management) were rechecked and a conclusion was reached as follows [1]: 
Conclusions:
- For the Co-Ex objective, 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.
- Start the FR2 objective from RAN#97-e and focus only on updating evaluation methodology in 4Q 2022. Determine in RAN#98-e, whether to continue the study or study+specification work for FR2 until the end of R18.
- For the CA objective, continue to put on-hold and determine whether it can be started in RAN#98-e.
Based on the conclusion above, the WID revision for NR sidelink evolution was updated accordingly in [2] as follows:
	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)
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] (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.
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


According to the revised WID [2], the two objectives #1 and #3 (SL carrier aggregation and FR2 beam management) are currently on the table for further checking in RAN#98-e based on the whole WI progress and TU allocation. In this paper, we provide our views on the scope of NR sidelink evolution after RAN#98-e.

Discussions 
Views on sidelink on unlicensed spectrum (SL-U)
Regarding the overall progress of SL-U, the evaluation methodology has been thoroughly discussed and finalized till now. For the remaining issues of both channel access and channel structure agendas, some aspects such as semi static channel access and channel designs to handle in band emission issues were barely discussed or studied while others are about selecting the most promising solution(s) from previous discussion. Moreover, some RAN2 issues such as the LBT failure indication, SL DRX and CG impact need RAN1 further input as well. In this sense, further study and specification work is needed after RAN#98-e. Thus it's suggested removing the WID description on the target completion meeting as RAN#98 for study phase. In the meantime, it remains unclear whether RAN1 TU beyond Q3 2023 is needed or not at this stage to finalize the aforementioned issues, in particular considering the ongoing discussions on coexistence and SL FR2 topic. From RAN#98-e, WG can continue identifying the necessary issues for study and specification in SL-U topic with the TU budget unchanged. 
[bookmark: _Toc120799542][bookmark: _Toc121041606][bookmark: _Toc121041724][bookmark: _Toc120799543][bookmark: _Toc113228808][bookmark: _Toc113281872][bookmark: _Toc113266224][bookmark: _Toc113281328][bookmark: _Toc113261814][bookmark: _Toc120644070][bookmark: _Toc120644326][bookmark: _Toc120645502]Adopt the following revision to the SL-U objective with the understanding that potential study and specification work is to fit the current TU budget, e.g. RAN1 TU till Q3 2023. 
	…
· No specific enhancements for existing NR SL feature
· 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.



Views on sidelink carrier aggregation (SL CA)
According to the latest WID [2], the objective #1 (sidelink carrier aggregation) is currently on hold for further checking in RAN#98-e. As we know, SL CA topic is featured by being able to support SL communication with higher data rate and reliability, ranking one of the top 3 priority topics by 5GAA, requiring low RAN1 work load. Details on these features are elaborated as below,
· For V2X communication in (fragmented) ITS band, multiple carrier operation has been supported in Rel-15 LTE SL, as an evolution technology of LTE SL, it is reasonable for NR SL to achieve equivalent or higher data rate and reliability.
· SL CA draws quite intense commercial interest
[bookmark: _Toc120799538][bookmark: _Toc120799539][bookmark: _Toc113261815][bookmark: _Toc113228809][bookmark: _Toc113266225][bookmark: _Toc113281329][bookmark: _Toc113281873][bookmark: _Toc120645500][bookmark: _Toc120644068][bookmark: _Toc121041602]SL CA topic is attractive to achieve equivalent or higher data rate and reliability with respect to LTE.
During the discussion in last RAN plenary meeting, a bunch of companies showed interests on this topic. Besides, according to current progress of RAN2, only one topic of SL-U is discussed. Even if SL FR2 is added in future, the workload of RAN2 is very limited since all the topic of SL-U, SL FR2 and LTE/NR V2X Co-Ex are led by RAN1 and require no major RAN2 discussion. Meanwhile, current RAN2 TU can accommodate the CA topic as well. In addition, considering the mechanism in Rel-15 LTE sidelink CA could be mostly reused (e.g., SL carrier (re-)selection, synchronization of multiple carriers, packet duplication/split etc.) to NR SL, the workload for SL CA can be under control in RAN2. But for RAN1, since the TU is limited, further restriction on the scope for SL CA (e.g., assuming the slots for PSFCH are aligned among the carriers for SL CA or no PSFCH enhancement compared to R16) may be needed to balance the TU budget among other items. Hence, it is proposed to start sidelink CA topic since RAN#98-e.
[bookmark: _Toc120799540][bookmark: _Toc121041603]Current RAN2 TU can accommodate the SL CA discussion since all the topics of SL-U, SL FR2 and LTE/NR V2X Co-Ex are led by RAN1. In addition, the workload for SL CA is low in RAN1 and can be under control in RAN2 since the mechanism in Rel-15 LTE sidelink CA could be mostly reused.
[bookmark: _Toc120799544][bookmark: _Toc113261821][bookmark: _Toc113261868][bookmark: _Toc113119299][bookmark: _Toc113264826][bookmark: _Toc113264889][bookmark: _Toc113228863][bookmark: _Toc113266214][bookmark: _Toc113281337][bookmark: _Toc113281862][bookmark: _Toc120644071][bookmark: _Toc120644327][bookmark: _Toc120645503][bookmark: _Toc120799545][bookmark: _Toc121041608][bookmark: _Toc121041725]Start SL CA topic with the scope as in WID (RP-221938) after RAN#98-e.
Views on sidelink on FR2 licensed spectrum (SL FR2)
Since last RAN plenary meeting, the progress on SL FR2 went smoothly and the work on evaluation methodology has been largely completed in last two WG meetings. The further study work can be put in the schedule. Considering that SL FR2 topic is featured by requiring major RAN1 work load, and there are already two ongoing topics (SL-U and LTE/NR V2X Co-Ex, but the allocated TUs are only two in future meetings for RAN1, the scope should be limited to a small range and only study phase can be considered in Rel-18. Details on these features are elaborated as follows,
· Although work is limited to the support of sidelink beam management by reusing existing sidelink CSI framework and Uu beam management concepts as much as possible, it still can be seen that this feature needs more study work in sidelink scenarios, including initial beam-pairing, beam sweeping, beam maintenance, and beam failure recovery, etc. 
· According to the WID, beam management in FR2 considers sidelink unicast communication only.
· Only sidelink operation on FR2 licensed spectrum is considered.
Still, whether normative work can be additionally supported in Rel-18 highly depends on the work load of other objectives. For example, the work of LTE/NR V2X Co-Ex is still challenging with a lot of remaining issues to be done in further. The TU allocation is assumed unchanged under which all ongoing objectives are supposed to be complete in high quality. Thus, we think a work phase of SL FR2 following a study phase is quite questionable. Therefore, only study phase of SL FR2 is preferred.
[bookmark: _Toc120645501][bookmark: _Toc120799541][bookmark: _Toc121041604]A work phase of SL FR2 following a study phase is quite questionable, considering the work load for the potential initiated objective SL CA and the ongoing topics, such as LTE/NR V2X Co-Ex, SL-U.
[bookmark: _Toc113228864][bookmark: _Toc113261822][bookmark: _Toc113261869][bookmark: _Toc113119300][bookmark: _Toc113264827][bookmark: _Toc113264890][bookmark: _Toc113281338][bookmark: _Toc113266215][bookmark: _Toc113281863][bookmark: _Toc120644072][bookmark: _Toc120645504][bookmark: _Toc120644328][bookmark: _Toc120799546][bookmark: _Toc121041609][bookmark: _Toc121041726]Only study phase of SL FR2 is recommended in Rel-18, and work phase can be considered in later release.

Conclusion
The following proposals and observations are given for sidelink scoping related discussion on aspects such as topic to be initiated/continued after RAN#98-e.
Observation 1:	SL CA topic is attractive to achieve equivalent or higher data rate and reliability with respect to LTE.
Observation 2:	Current RAN2 TU can accommodate the SL CA discussion since all the topics of SL-U, SL FR2 and LTE/NR V2X Co-Ex are led by RAN1. In addition, the workload for SL CA is low in RAN1 and can be under control in RAN2 since the mechanism in Rel-15 LTE sidelink CA could be mostly reused.
Observation 3:	A work phase of SL FR2 following a study phase is quite questionable, considering the work load for the potential initiated objective SL CA and the ongoing topics, such as LTE/NR V2X Co-Ex, SL-U.

Proposal 1:	Adopt the following revision to the SL-U objective with the understanding that potential study and specification work is to fit the current TU budget, e.g. RAN1 TU till Q3 2023.
…
· No specific enhancements for existing NR SL feature
· 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.
Proposal 2:	Start SL CA topic with the scope as in WID (RP-221938) after RAN#98-e.
Proposal 3:	Only study phase of SL FR2 is recommended in Rel-18, and work phase can be considered in later release.

References
1. RP-222691, DRAFT Meeting Report for RAN#97-e, 3GPP TSG RAN meeting #98-e
1. [bookmark: _GoBack]RP-221938, Revised WID: NR sidelink evolution, OPPO, 3GPP TSG RAN Meeting #97-e


