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Introduction	
During RAN#99 meeting, the working scope of NR sidelink evolution was discussed and the following is endorsed [1]:
	WGs are tasked to complete Co-Ex objective (#4) by June 2023.
SL CA objective (#1) starts in RAN1 from RAN#100 or earlier if the work for Co-Ex completes before June 2023.
SL CA objective (#1) starts in RAN2/4 from RAN#99.
The work on Co-Ex and SL CA are not prioritized over SL-U and FR2 beam management


On the other hand, it is concluded that we will check the status in June with possible downscoping. In this paper, we provide our views on the working scope of NR sidelink evolution after RAN#100.

Views on NR SL CA 
SL CA (sidelink carrier aggregation) topic is featured by being able to support SL communication with higher data rate and reliability. From the automobile industry perspective, CA can be quite beneficial in terms of business incentive. During last RAN plenary meeting, intensive discussion took place regarding whether to start NR SL CA and the scopes of this objective. The objective of NR SL CA was finally updated as follows [2]:
	1. Specify mechanism to support NR sidelink CA operation based on LTE sidelink CA operation [RAN2, RAN1, RAN4]
· Support only LTE sidelink CA features for NR (i.e., SL carrier (re-)selection, synchronization of aggregated carriers, power control for simultaneous sidelink TX, packet duplication)
· The work is limited to intra-band CA for the ITS band in FR1 (Band n47).
· 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)
· Only Mode 2 operation
· Same subcarrier spacing (SCS) among CA carriers to avoid resource selection enhancements and AGC issues
· Time resources for PSFCH are aligned among the carriers for CA
· No enhancement related to SCI transmissions on PSCCH/PSSCH, PSFCH transmission, RSRP feedback, CSI feedback and congestion control compared to Rel-16 (i.e., per-carrier operation)
· SL resource indication remains to be per-resource pool and per-carrier basis (no cross-carrier scheduling in SCI)
· UE transmits SL HARQ feedback on the same carrier on which it receives the associated PSSCH
· No consideration for limited transmission and reception capability
· No primary/secondary carrier differentiation
· Reuse the LTE sidelink CA design for the following aspects:
· Sidelink carrier (re-)selection, synchronization of aggregated carriers, Tx power split for simultaneous sidelink transmissions, packet duplication
· The CA band combination work in RAN4 is limited to intra-band contiguous CA in Rel-18.
· Note: The SL CA work in Rel-18 mainly targets some V2X use cases


As far as we know, the work of NR SL CA operation in RAN2/4 has been started from RAN#99 and a lot of agreements has been reached, especially for CA of sidelink groupcast and broadcast. On the other hand, the work on NR SL CA in RAN1 has not been started yet. As endorsed by RAN#99 meeting, WGs are tasked to complete Co-Ex objective (#4) by June 2023 and SL CA objective starts in RAN1 from RAN#100 or earlier if the work for Co-Ex completes before June 2023. Thanks to the great efforts of all WGs, it is common understanding that no essential issues have to be handled for SL Co-Ex and RAN1 work of SL Co-Ex can be claimed as completed for now.  
[bookmark: _Toc136614091][bookmark: _Toc136606672][bookmark: _Toc136337843][bookmark: _Toc136606673]RAN1 work of SL Co-Ex can be claimed as completed.
Considering RAN1 targets to complete the main part of Rel-18 before September 2023, it is suggested to start SL CA topic as soon as possible. As we can see, NR SL CA agreed in current WID is extremely simplified version, which targets to reuse the Rel-15 LTE sidelink CA design as much as possible, e.g., SL carrier (re-)selection, synchronization of multiple carriers, packet duplication/split etc. Therefore, the workload for NR SL CA can be under control, and further downscoping on NR SL CA is not needed.
[bookmark: _Toc136614092][bookmark: _Toc136606674]SL CA topic is beneficial in terms of business incentive and is attractive to achieve higher data rate and reliability.
[bookmark: _Toc136614093][bookmark: _Toc136606675]Considering the extremely simplified version of SL CA in Rel-18, the workload for SL CA in RAN1 can be under control.
[bookmark: _Toc129204457][bookmark: _Toc129424316][bookmark: _Toc136853849][bookmark: _Toc136337844][bookmark: _Toc136614094][bookmark: _Toc136620126]Start SL CA objective with the scope in NR Sidelink evolution WID after RAN#100.

Views on NR SL Operation over Unlicensed Spectrum
The August WG meeting will be the last meeting for the finalization of RAN1 aspects for NR sidelink evolution item. During RAN1#113, good progress was made for both sub-agendas of SL-U. However even if similar good progress could be made towards the remaining issues, it is challenging for RAN1 to complete all the details for supporting SL-U in a single meeting. As listed in SR for Rel-18 SL evolution [3], there are many remaining open issues. From RAN perspective, it's anticipated that RAN1 can finalize all the essential issues and the item can be closed on time. 
Considering the remaining open issues in [3], the issues of essentiality are discussed as follows and RAN can consider endorsing a list of essential issues to guide RAN1 discussion. 
For SL-U channel access, the following progress was reached: 
· CPE starting position value ranges for both inside COT and outside COT case, CPE determination mechanism for the case of initiating a COT
· CW window adjustment details for Type 1 channel access under various cases e.g. groupcast option 2
· SL transmission burst and COT resuming
· COT sharing details including applicability of different channel access mechanism
· Schemes to deal with type 1 LBT block issue (inter-UE case) 
From the above list, one important aspect missing is the CW window adjustment for type I channel access under groupcast option 1, i.e. common NACK for members in a group. Since various options for CW window adjustment for groupcast option 1 was already discussed in previous RAN1 meetings and the common NACK feedback is an important feedback mechanism specific for NR SL. RAN1 should be tasked to figure out a solution to make sure groupcast option 1 can work under SL unlicensed spectrum. 
Another important aspect is whether we need to consider the relationship between existing SL operation such as resource allocation/prioritization and LBT operation for unlicensed spectrum. During the discussion in RAN1#113 meeting, for the partial and full RB set case, the determination of whether to use single or multiple CPE is made on the argument that even for partial RB case the reservation information is detected on the overlapping resource for UE's own transmission, the priority based CPE can be beneficial for the avoidance of collision if UEs select the same resource for mode 2 transmission. However, for mode 1 operation, there was no discussion on whether to allocate sufficient resources to cover the potential LBT failure and corresponding schemes to deal with the overhead. We believe such discussion is necessary.
For the SL PSFCH prioritization operation and LBT operation, no discussion was held on the relevant aspect. It's our understanding that the UE behavior is unclear whether the UE shall firstly determine the SL PSFCH prioritization for Tx or Rx or LBT operation for SL PSFCH Tx firstly. For example, if Tx takes high priority but corresponding LBT operation failed, on the same slot, whether Rx can be resumed or not is not clear. This behavior needs to be discussed, and solutions to improve feedback performance can be discussed on top of that.
During the discussions, some other issues such as RAN2 decision of excluding resources on consistently failed RB set in L1 resource exclusion process and the mode 2 triggering information including total number of subchannels only or the number of RB sets additionally was raised. It's our understanding that these issues shall continue to be discussed in the next RAN1 meeting.
In short, we feel the following issues are of essentiality to the channel access agenda for SL-U operation.
[bookmark: _Toc136620127][bookmark: _Toc136618839][bookmark: _Toc136618813][bookmark: _Toc136853850]RAN1 is tasked to address at least the following issue lists for SL-U channel access in the August WG meeting. 
[bookmark: _Toc136853851][bookmark: _Toc136620128][bookmark: _Toc136618840]The CW window adjustment details for common NACK solution
[bookmark: _Toc136618841][bookmark: _Toc136620129][bookmark: _Toc136853852]Mode 1 resource allocation considering the LBT failure and solutions dealing with the overhead
[bookmark: _Toc136618842][bookmark: _Toc136620130][bookmark: _Toc136853853]The relationship between LBT operation and SL PSFCH prioritization operation
[bookmark: _Toc136620131][bookmark: _Toc136618843][bookmark: _Toc136853854]Mode 2 resource selection procedure update considering RB sets suffering consistent LBT failure and the Mode 2 triggering information.

For PHY channel structure, the following progress was reached:
· The PSFCH transmission structure to meet the OCB requirement for 15 and 30kHz
· The S-SSB transmission structure to meet the OCB requirement
· The transmission of S-SSB in more than one RB sets
· Remaining details on the determination of TBS including the number of symbols and RBs 
· The indication approach for RB set and subchannel
· Options for PSSCH to PSFCH mapping
· Subchannel availability considering the guardband utility
The remaining essential issues include:
1)AGC symbol location and functionality for the slot with 2 candidate starting symbols
2) How to pre-configure the resources for S-SSB repetitions over multiple RB sets
The first issue was discussed for various RAN1 meetings and the technical pros and cons for each option was re-iterated. The second issue is critical to the functionality of the S-SSB transmission in more than 1 RB set.
In short, we feel the following issues are of essentiality to the PHY structure agenda for SL-U operation.
[bookmark: _Toc136618814][bookmark: _Toc136620132][bookmark: _Toc136618844][bookmark: _Toc136853855]RAN1 is tasked to address at least the following issue lists for SL-U PHY structure in the August WG meeting. 
[bookmark: _Toc136620133][bookmark: _Toc136618845][bookmark: _Toc136853856]AGC symbol location and functionality for the slot with 2 candidate starting symbols
[bookmark: _Toc136853857][bookmark: _Toc136618846][bookmark: _Toc136620134]How to pre-configure the resources for S-SSB repetitions over multiple RB sets

Conclusion
The following proposal and observations are given for Rel-18 sidelink work scope:
Observation 1:	RAN1 work of SL Co-Ex can be claimed as completed.
Observation 2:	SL CA topic is beneficial in terms of business incentive and is attractive to achieve higher data rate and reliability.
Observation 3:	Considering the extremely simplified version of SL CA in Rel-18, the workload for SL CA in RAN1 can be under control.

Proposal 1:	Start SL CA objective with the scope in NR Sidelink evolution WID after RAN#100.

The following proposals are provided to facilitate the closure of the Rel-18 sidelink item:
Proposal 2:	RAN1 is tasked to address at least the following issue lists for SL-U channel access in the August WG meeting.
•	The CW window adjustment details for common NACK solution
•	Mode 1 resource allocation considering the LBT failure and solutions dealing with the overhead
•	The relationship between LBT operation and SL PSFCH prioritization operation
•	Mode 2 resource selection procedure update considering RB sets suffering consistent LBT failure and the Mode 2 triggering information.
Proposal 3:	RAN1 is tasked to address at least the following issue lists for SL-U PHY structure in the August WG meeting.
•	AGC symbol location and functionality for the slot with 2 candidate starting symbols
•	How to pre-configure the resources for S-SSB repetitions over multiple RB sets
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