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1. Introduction
During discussions in the last RAN#99 meeting, the scope of R18 SL-Evo work item was further updated, especially on the SL-CA with heavy restriction on the functionalities to mainly reuse what are supported in LTE sidelink CA based on per-carrier operation in ITS band only, and to additionally support 30kHz SCS in dynamic resource pool sharing between LTE/NR V2X. It is noted that both objectives are intended for V2X/ITS usage only in Rel-18. The affected WID objectives were updated as followed [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 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
…
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
· RAN1 is tasked to support only 15 and 30 kHz SCSs for dynamic resource pool sharing. Existing RAN1 agreements for dynamic resource pool sharing apply to support of 30 kHz.
· For NR PSCCH/PSSCH transmissions in 30kHz SCS, NR SL UE selects in MAC layer at least the first of NR SL slots overlapping with an LTE SL subframe, and can select the subsequent overlapping NR SL slot in MAC layer
· No change to the R16/17 resource allocation procedure in PHY due to this restriction
· The existing SL slot structure from Rel-16 is unchanged
· The starting symbol of the first of the overlapping NR SL slots is assumed to be aligned with the first symbol of the LTE SL subframe
· For NR SL with 15/30kHz SCSs, NR SL UE avoids selecting resources for PSCCH/PSSCH transmissions where the corresponding PSFCH transmission occasions overlap with LTE SL reservations in time domain
· Note, this is inline with Option 1-2 in the working assumption made in RAN1#112. No other options from the working assumption need to be considered.
· Mode 2 operation only
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 andis limited to the ITS-dedicated spectrum only (Band n47) for contiguous carrier aggregationare to be determined based on company input during the WI.
· …


In the submitted status report to this RAN#100 meeting, the overall completion level is marked as 70% and behind scheduled. In this contribution, we provide our thoughts/views on the status and completion of this WI in RAN1 (functional completion) by September (RAN#101) with only one RAN1 meeting left in August. 
2. Discussion
2.1. Current status and remaining work for SL-U in RAN1
In the last Q2 of 2023, all RAN WGs (RAN1/2/4) have all made significant progress on the SL-U objective (as shown in the submitted SR [2]). This is on top of the already achieved steady progress on SL-U since the beginning of Rel-18. As agreed for the SR, this objective seems to be slightly behind schedule and it remains challenging to finalize all essential details to complete the objective in the remaining one WG meeting. Having said that, it should be also noted that most of the remaining issues (if not all) have already been discussed previously and we are at the final details stage. 
Although during the discussion of the SR some of the remaining open issue details were omitted from the submission to RAN#100, they are reproduced in the following as a reminder.
· Channel access mechanisms from NR-U shall be reused for sidelink unlicensed operation
· Remaining details of cyclic prefix extension for PSCCH/PSSCH in COT sharing and initiating cases, PSFCH and S-SSB
· Remaining details of EDT, COT-SI and stop-resume behavior in a shared channel occupancy
· Remaining details of multi-channel access procedures for S-SSB
· Remaining resource allocation details of multi consecutive slots transmission (MCSt) and Type 1 LBT blocking issue (inter-UE case)
· Whether any update necessary on SL mode 1 (LBT failure reporting to gNB) and mode 2 RA (consistent LBT failure)
· Remaining SCI-1 and SCI-2 design for SL-U (joint design with PHY structure agenda)
· Physical channel design framework: Required changes to NR sidelink physical channel structures and procedures to operate on unlicensed spectrum
· Remaining details of PSCCH/PSSCH transmission (e.g., 1 or 2 AGC symbols, resource selection impact, etc.)
· Remaining details of PSFCH transmission (e.g., PSSCH-PSFCH mapping, etc.), including COT interruption
· Remaining details of N PSFCH occasion(s) (e.g., location, UE behavior, etc.)
· Remaining details of S-SSB transmission (e.g., gap/repetition value, more than one RB set, PAPR reduction, etc.)
· Remaining details of additional S-SSB occasions (e.g., gap/K value, etc.)
· Whether any other update necessary on the existing SL procedure (e.g., power control, etc.)
Observation 1: Although it is reported the WI is slightly behind schedule, it is worthwhile to note that the remaining details have been discussed previously and they are at the final details stage.
2.2. Current status of Co-Ex objective in RAN
Based on the submitted SR to this RAN#100 [3], it is clear RAN WGs have completed this objective and it can be closed. It should be clear if any issue is identified for further resolution, it can be discussed in the maintenance phase. One of such examples brought up during RAN1 discussion for the SR is related to re-evaluation and pre-emption checking for the case of dynamic resource pool sharing. During the last RAN1#113 meeting, no consensus was reached on whether the re-evaluation and pre-emption checking procedure should be updated as many think the existing procedure from R16/17 can be reused. Hence the essentially or enhancement for this issue should be determined later during the maintenance phase.
Since the Co-Ex objective is completed in the WGs, according to the endorsed WF proposal 2 in RAN#99 [3], the SL CA objective (#1) should start in RAN1 from RAN#100.
Observation 2: The Co-Ex objective is declared as completed in the SR, all identified issues (if any) can be further discussed during the maintenance phase.
2.3. Scope of the SL CA objective in Rel-18
The work on SL CA has started / progressed in RAN2 and RAN4 for two WG meetings already in Q2 of 2023 and steady progress has been made. The motivation and the scope of this work has been shaped and focused on V2X application for the automotive industry only in Rel-18 (as requested by 5GAA in RAN#99). To expedite and facilitate a fast and smooth completion of this work in RAN within a short timeframe (especially in RAN1, whereas RAN2/4 gets 3 quarters), many of NR sidelink functionalities have been cut-down (i.e., Mode 1 resource allocation, only a single SCS, no TX/RX capability limitation, etc.). Furthermore, according to the WID [1], LTE sidelink CA design (in Rel-15) for the NR sidelink CA work is to be REUSED. That is, no change or enhancement should be done to support the sidelink CA work in Rel-18.
Having said this, it is also recognized there are certain features supported in NR sidelink that are not supported in LTE sidelink (such as PSFCH transmission). Further discussion is needed on whether any essential change is needed to address the differences or if LTE sidelink CA principle can still be reused. However, in order to complete RAN1 work for SL CA within one WG meeting in August, only the most essential work / functionalities for SL CA should be the priority and focus. It is suggested all the enhancements and good to have things that are not needed for V2X in the ITS band are handled in a future release.
Observation 3: With only one meeting available to complete the NR sidelink CA work in RAN1, RAN1 should ONLY focus on essential features / updates to the LTE sidelink CA design that are necessary to make the NR sidelink CA work, as according to the WID.
2.4. Current status of FR2 beam management in RAN1
For the last Q2 in 2023, good progress has been achieved for the FR2 beam management study objective on the details of initialing beam pairing procedure (before, during and after the unicast establishment), beam maintenance, and beam failure detection and recovery. Some of the reporting contents and container are also discussed and solution option are identified. It is expected that further details on the beam management will be clear and solution options will be further refined in the next/last RAN1 meeting. Then these agreements will be used as the basis and starting point for the normative work in the future, if included as part of Rel-19 SL work.
Observation 4: Good progress is achieved in the last Q2 of 2023 for the FR2 beam management objective. Further details and refined solutions are expected in the last RAN1 meeting in August and to be used as the starting point for a potential future normative work.


Overall Proposal:
· Start the SL-CA objective / normative work in RAN1, since the Co-Ex work is now completed in RAN1 (also in RAN2/4) according to the endorsed WF (RP-230769) in RAN#99.

3. Conclusion
Observation 1: Although it is reported the WI is slightly behind schedule, it is worthwhile to note that the remaining details have been discussed previously and they are at the final details stage.
Observation 2: The Co-Ex objective is declared as completed in the SR, all identified issues (if any) can be further discussed during the maintenance phase.
Observation 3: With only one meeting available to complete the NR sidelink CA work in RAN1, RAN1 should ONLY focus on essential features / updates to the LTE sidelink CA design that are necessary to make the NR sidelink CA work, as according to the WID.
Observation 4: Good progress is achieved in the last Q2 of 2023 for the FR2 beam management objective. Further details and refined solutions are expected in the last RAN1 meeting in August and to be used as the starting point for a potential future normative work.
Overall Proposal:
· Start the SL-CA objective / normative work in RAN1, since the Co-Ex work is now completed in RAN1 (also in RAN2/4) according to the endorsed WF (RP-230769) in RAN#99.
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