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1. Introduction
During the last RAN#97-e meeting, scope for the LTE/NR V2X co-channel coexistence objective, and handling of the carrier aggregation and the beam management in FR2 licensed bands objectives were discussed in detailed for the Rel-18 NR sidelink evolution WI. Subsequently, the WID was updated in [1] according to the outcomes of the discussion. The updated objectives for these features in the WID are copied here for convenience.
	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
· 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)
3. 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)
· Focus only on updating the evaluation methodology for commercial deployment scenario in 4Q 2022. [RAN1]
· 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.
· 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


As can be seen in the above revised WID objectives, decisions are needed at least on the handling of the CA and FR2 beam management objectives in this RAN#98-e meeting. In this contribution, we will first briefly examine the current progress in each of the 4 main WI objectives, the overall remaining work scope for this WI, then possible solutions / approaches for handling the remaining work in the reminder of Rel-18.
2. Discussion
2.1. Current status / progress of SL-Evo WI objectives and remaining work
On the carrier aggregation (CA) objective
The target functionality for this objective is to support NR sidelink CA operation based on the existing LTE sidelink CA operation. And the work is limited to support only LTE sidelink CA features for NR and no specific enhancements of Rel-17 sidelink features with the CA support. Furthermore, the scope is restricted to FR1 licensed spectrum and ITS band in FR1. So far, no progress has achieved for this work since the objective has been put on hold from the start of Rel-18.
Although it seems like many of the CA features for NR sidelink would be borrowed from the LTE sidelink CA, but there are still some NR sidelink specific features supported in Rel-16 that were not implemented in LTE sidelink, such as SL HARQ-ACK feedback in PSFCH, CSI reporting, RSRP measurement reporting for power control, etc. Additional considerations, discussions and possibly enhancements would be needed for these features in the context of multi-carrier operation, e.g., control signaling feedback only in the PCell. And some of these discussions may involve more than just one WG.
On the SL-U objective 
According to the latest WI status report [2], the work on defining evaluation methodology (EVM) for SL-U in the study phase of the objective has completed, along with some significant agreements achieved on Type 1 and Type 2 channel access procedures, new resource selection scheme for MCSt, and new PHY structure designs including a new SL transmission starting symbol within a slot. Additionally, according to simulation results submitted from multiple sources, the results have demonstrated existing SL resource allocation schemes are applicable for NR sidelink to operate in the unlicensed spectrum within the boundaries of unlicensed channel access mechanism and operation. Furthermore, it is observed that multiple sources have also demonstrated a fair coexistence can be achieved between SL-U and Wi-Fi in the same unlicensed channel.
All-in-all, a good/fair progress has been achieved for the SL-U objective so far in the RAN WGs. There is still a significant remaining work to be completed according to the SR in [2].
On the FR2 beam management objective
During the last RAN#97-e meeting, the FR2 beam management objective was revised to commence a work within Q4 2022 on updating the existing SL EVM for evaluating sidelink beamforming performance in FR2 licensed spectrum for commercial deployment scenarios. According to the agreements reached in the two RAN1 meetings in Q4 2022, the EVM updating work is fully completed, representing an on-track good progress is achieved for this objective so far.
The remaining work for this objective depends heavily on whether it is continued as a “study-only” or a “study + specification work” in the reminder of Rel-18. In the “study-only” approach, the scope could be firstly limited to study and identify potential beam management solutions for SL in FR2 licensed bands. Secondly the study could be limited to within only RAN1 and possibly RAN2 (for beam failure recovery), and no RAN4 involvement is necessary to help reduce/relieve their workload burden. On the other hand, in the “study + specification work” approach, the additional work would be to select among the potential solutions and define all necessary details in RAN1, signaling support in RAN2 and RF/RRM/demod requirements in RAN4. The workload difference seems to be quite large.
On the LTE/NR V2X Co-Ex objective 
According to the revised objective in RAN#97-e [1], RAN1 continued the Co-Ex work in the last two RAN1 meetings focusing on dynamic resource pool sharing with high priority for Type A devices and operating combination A. Although some progress was achieved in Q4 2022, but more could be done to reach a “on-track” status. Given that there is still some significant work remaining to complete this objective, it is impractical to assume the work can be completed within a short timeframe and likely the work will continue until the end of Rel-18.

Observation 1: On the CA objective, which is currently still on-hold, although the work scope seems to be restricted within the existing LTE sidelink CA functionalities, but there could still be some hidden features that are NR sidelink specific and still require additional discussions and possibly enhancements in the multi-carrier operation.
Observation 2: On the SL-U objective, a good/fair progress has been achieved so far in the RAN WGs. Although there is still significant remaining work to be completed according to the latest SR, no special handling on the remaining normative work for this objective seems necessary in RAN#98-e.
Observation 3: On the FR2 beam management objective, RAN1 has completed the work on updating the evaluation methodology in Q4 2022 as tasked by RAN according to the WID. For the remaining work:
· In the “study-only” approach, the scope could be limited within RAN1 to study and identify candidate SL beam management solutions and RAN2 to study beam failure recovery.
· In the “study + specification work” approach, in addition to identifying candidate solutions, the work will involve also defining all necessary details and procedures in RAN1, signaling supporting in RAN2 and RF/RRM/demod requirements in RAN4.
Observation 4: On the LTE/NR V2X Co-Ex objective, it is observed that there is still some significant work remaining to complete this objective and it is likely the work will continue until the end of Rel-18.
2.2. Handling of the remaining work scope in Rel-18
During the last RAN#97-e meeting, due to no additional TU could be allocated to any exiting Rel-18 RAN project including this NR sidelink evolution WI, there was no capacity in the WGs to start the CA objective with normative work. We could only manage to start and try out a small amount of work in RAN1 to update sidelink EVM for FR2 beam management for one quarter. This was possible by restricting the scope for the LTE/NR V2X Co-Ex objective.
According to the revised WID from the last RAN#97-e meeting, a decision is needed on whether or not to start the CA objective and whether to continue the study or study + specification work for the FR2 beam management objective until the end of Rel-18. It seems like we are in a similar situation as we were in the last RAN meeting, except that there are only 4 WG meetings remaining in Rel-18 until the RAN1 functional freeze date which is September 2023 (RAN#101-e). That is, the remaining time in Rel-18 is shorter than before. Therefore, unless a dramatic increase in TU can be allocated to RAN1and other WGs, and/or the official function freeze target dates for RAN WGs can be extended/postponed for Rel-18, it seems impractical to start both the CA and FR2 study + specification work objectives. 

Proposal: Down-scoping of CA and FR2 objectives is proposed as followed, if no additional TUs can be allocated to both RAN1 / RAN2 and no change in the official Rel-18 functional freeze target dates for RAN WGs.
· Dropping the CA objective, since the work for this objective has not commenced from the start of the WI. This would also significantly reduce the workload required in other WGs (e.g., RAN2/RAN4) other than RAN1. The CA objective could be picked up again in Rel-19.
· Making the FR2 beam management to be a “study-only” objective within Rel-18, and the study continues in RAN1 to study and identify candidate solutions for SL beam management according to the existing technical scope and RAN2 to study beam failure recovery.

3. Conclusion
In this contribution, we provided a brief overview of the current progress for each of the 4 main WI objectives and their remaining work scope in Rel-18. Then depending on whether additional TUs can be allocated to this project and any decision/update for the Rel-18 timeframe in this RAN, handling of the CA and FR2 objectives could be different. 
Based on the current status of work progress, the remaining scope and the likelihood on the TU and R18 timeframe decisions, we have the following observations and proposal for this WI in this meeting. 
 
Observation 1: On the CA objective, which is currently still on-hold, although the work scope seems to be restricted within the existing LTE sidelink CA functionalities, but there could still be some hidden features that are NR sidelink specific and still require additional discussions and possibly enhancements in the multi-carrier operation.
Observation 2: On the SL-U objective, a good/fair progress has been achieved so far in the RAN WGs. Although there is still significant remaining work to be completed according to the latest SR, no special handling on the remaining normative work for this objective seems necessary in RAN#98-e.
Observation 3: On the FR2 beam management objective, RAN1 has completed the work on updating the evaluation methodology in Q4 2022 as tasked by RAN according to the WID. For the remaining work:
· In the “study-only” approach, the scope could be limited within RAN1 to study and identify candidate SL beam management solutions and RAN2 to study beam failure recovery.
· In the “study + specification work” approach, in addition to identifying candidate solutions, the work will involve also defining all necessary details and procedures in RAN1, signaling supporting in RAN2 and RF/RRM/demod requirements in RAN4.
Observation 4: On the LTE/NR V2X Co-Ex objective, it is observed that there is still some significant work remaining to complete this objective and it is likely the work will continue until the end of Rel-18.
Proposal: Down-scoping of CA and FR2 objectives is proposed as followed, if no additional TUs can be allocated to both RAN1 / RAN2 and no change in the official Rel-18 functional freeze target dates for RAN WGs.
· Dropping the CA objective, since the work for this objective has not commenced from the start of the WI. This would also significantly reduce the workload required in other WGs (e.g., RAN2/RAN4) other than RAN1. The CA objective could be picked up again in Rel-19.
· Making the FR2 beam management to be a “study-only” objective within Rel-18, and the study continues in RAN1 to study and identify candidate solutions for SL beam management according to the existing technical scope and RAN2 to study beam failure recovery.
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