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Introduction
According to the WID description [1], discussion on the initiation of normative work delivering the either or both of the following two objectives shall take place during this meeting. Moreover, during RAN WG meeting, it was fiercely debated for two consecutive meetings whether the combination B (operational mode 2 NR SL + mode 4 LTE SL) and C (operational mode 1 NR SL + mode 3 LTE SL) can be supported or not under co-channel coexistence. In this paper, we provide our views on these issues to aid WG discussion. 
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#97)
· 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)
Study and specify enhanced sidelink operation on FR2 licensed spectrum [RAN1, RAN2, RAN4] (This part of the work is put on hold until further checking in RAN#97)
· Update evaluation methodology for commercial deployment scenario
· 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.













Discussions 
Overall progress and feasible work plan on sidelink evolution
During the past two RAN1 meetings, the topics of sidelink on unlicensed spectrum and co-channel coexistence for LTE sidelink and NR sidelink achieved fairly good progress even under the situation where some adhoc Rel-17 topics including LS reply and remaining crucial maintenance issues had to be dealt with. The overall progress is decent.
For SL-U aspects, the conclusions can be listed as below:
· Channel access
· Evaluation assumptions 
· Congestion window adjustment in channel access mechanism for unicast 
· Conditions to perform type 2A/2B/2C channel access procedures
· Multiple consecutive slot transmission
· Constraint on CPAC value and target UE in UE-to-UE COT sharing
· Physical layer structures
· Preliminary PSCCH and PSSCH channel structure
· Subchannel based resource allocation and the relationship between subchannel and RB set
· Time domain resource indication
· Potential approaches for (Pre-)configuration of S-SSB and PSFCH occasions
· Preliminary PSFCH and S-SSB channel structure
Apart from the FFS bullets for the agreed parts themselves, it can be anticipated that at least the following major topics shall be touched during Q4 2022, of which normative work shall take up the meeting throughout 2023:
· The impacts of LBT operation on resource allocation
· The COT sharing details and conditions 
· including the relationship with resource allocation
· Energy detection aspects
[bookmark: _Toc113228808][bookmark: _Toc113261814][bookmark: _Toc113266224][bookmark: _Toc113281328][bookmark: _Toc113281872][bookmark: _Toc113304736]SL-U topic is anticipated to accomplish study phase in RAN#98-e as expected, the normative work is expected to extend till the end of the work item time unit budget, i.e. by Q4 2023
For co-channel coexistence aspects, the conclusions can be listed as follows, 
· Device with both NR and LTE modules are to be supported in principle
· TDM semi-static resource pool partitioning is to be supported with necessary spec. adaptation in synchronization aspects, if needed
· Some issues worth considering to study dynamic pool sharing 
Apart from the FFS bullets for the agreed parts themselves, it can be anticipated that at least the following major topics shall be touched during Q4 2022:
· The necessary synchronization procedure adaptation to support both semi static and dynamic resource pool sharing
· The issues worth considering to support FDM based semi static resource pool sharing
· The operational combinations (i.e. A, B, C, D) to be supported 
Technical discussions on the listed issues have already been iterated in RAN WG1 meetings extensively where controllable scope fitting allocated TUs have been mentioned multiple times as well. RAN guidance on an expected check point for the accomplishment of the study phase of coexistence topic shall be helpful in terms of:
· Assuring the concerns in RAN WG1 for the coexistence normative scoping issues are addressed 
· Necessary prioritization of topics can be enforced to fulfill the accomplishment of study phase in time
· To better guide the work plan for CA and FR2 topics including the starting point and potential scope
Considering the comparable overall remaining aspects of SL-U and coexistence study, it seems reasonable to set RAN#98-e as the target check point for the accomplishment of coexistence study phase. In short, the following proposal on the check point for the study phase is given for SL coexistence topic
[bookmark: _Toc113119298][bookmark: _Toc113228862][bookmark: _Toc113261820][bookmark: _Toc113261867][bookmark: _Toc113264825][bookmark: _Toc113264888][bookmark: _Toc113266213][bookmark: _Toc113281336][bookmark: _Toc113281861]The study phase for SL coexistence topic shall be expected to continue till RAN#98-e

Discussion on topic to be initiated after RAN#97-e 
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 
· [bookmark: _GoBack]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 is expected to draw quite strong commercial interest
· As a RAN2 led objective, the work in RAN1 is low, and even in RAN2, the work would be very limited, since most mechanisms in Rel-15 LTE sidelink CA could be reused(e.g., SL carrier (re-)selection, synchronization of multiple carriers, packet duplication/split .etc) to NR SL.
[bookmark: _Toc113228809][bookmark: _Toc113261815][bookmark: _Toc113266225][bookmark: _Toc113281329][bookmark: _Toc113281873][bookmark: _Toc113304737]SL CA topic is attractive and feasible from the perspective of normative work.
Given RAN2 is expected to start normative work after RAN#97-e and the ongoing topics require no major RAN2 discussion, it seems natural to start the discussion on sidelink CA topic.
[bookmark: _Toc113119299][bookmark: _Toc113228863][bookmark: _Toc113261821][bookmark: _Toc113261868][bookmark: _Toc113264826][bookmark: _Toc113264889][bookmark: _Toc113266214][bookmark: _Toc113281337][bookmark: _Toc113281862]Start SL CA topic with the scope as in RP-221798 after RAN#97-e
SL FR2 topic is featured by requiring major RAN1 work load including a study phase, limited normative scope and homogeneous technical benefit. 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 RAN1 work than SL CA, including evaluation methodology update, initial beam-pairing, 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.
· For increasing sidelink data rate, both SL-U and SL CA can achieve such requirement via wider bandwidth transmission.
· For supporting of new carrier frequencies for sidelink, SL-U can cover such motivation.
[bookmark: _Toc113228810][bookmark: _Toc113261816][bookmark: _Toc113266226][bookmark: _Toc113281330][bookmark: _Toc113281874][bookmark: _Toc113304738]SL FR2 topic is burdensome and questionable in terms of the tasks and motivation of the normative work.
Still, whether normative work can be additionally supported in Rel-18 depends on when the SL FR2 study can be actually started. This, in turn, calls for setting the check point for the study phase accomplishment of SL coexistence topic. By then, the discussion on the start and scope of FR2 topic can be discussed notwithstanding being a blank check. Conditioned on RAN#98-e being the coexistence check point, the following proposal is given
[bookmark: _Toc113119300][bookmark: _Toc113228864][bookmark: _Toc113261822][bookmark: _Toc113261869][bookmark: _Toc113264827][bookmark: _Toc113264890][bookmark: _Toc113266215][bookmark: _Toc113281338][bookmark: _Toc113281863]Further discuss SL FR2 topic in RAN#98-e

Discussion on the support of combination B, C and D for co-channel coexistence normative work
During the RAN WG discussion, the topic of combination B, C, D has been discussed and it was nearly a tie break between proponents and opponents. Considering two modes are already supported by LTE SL and NR SL respectively, there are four combinations of operation modes as follows:
· Combination A : Mode 2 NR SL + Mode 4 LTE SL
· Combination B : Mode 1 NR SL + Mode 4 LTE SL
· Combination C : Mode 2 NR SL + Mode 3 LTE SL
· Combination D : Mode 1 NR SL + Mode 3 LTE SL
From deployment perspective, any of the operation modes for LTE and NR SL coexistence should not be ruled out. Therefore, all of above mode combinations should be supported.
[bookmark: _Toc29982][bookmark: _Toc22474][bookmark: _Toc113119301][bookmark: _Toc113228865][bookmark: _Toc113261823][bookmark: _Toc113261870][bookmark: _Toc113264828][bookmark: _Toc113264891][bookmark: _Toc113266216][bookmark: _Toc113281339][bookmark: _Toc113281864]From deployment perspective, all of the four mode combinations should be supported,
[bookmark: _Toc7506][bookmark: _Toc3758][bookmark: _Toc113261871][bookmark: _Toc113264829][bookmark: _Toc113264892][bookmark: _Toc113266217][bookmark: _Toc113281340][bookmark: _Toc113281865]Combination A : Mode 2 NR SL + Mode 4 LTE SL
[bookmark: _Toc27596][bookmark: _Toc10650][bookmark: _Toc113261872][bookmark: _Toc113264830][bookmark: _Toc113264893][bookmark: _Toc113266218][bookmark: _Toc113281341][bookmark: _Toc113281866]Combination B : Mode 1 NR SL + Mode 4 LTE SL
[bookmark: _Toc10827][bookmark: _Toc8510][bookmark: _Toc113261873][bookmark: _Toc113264831][bookmark: _Toc113264894][bookmark: _Toc113266219][bookmark: _Toc113281342][bookmark: _Toc113281867]Combination C : Mode 2 NR SL + Mode 3 LTE SL
[bookmark: _Toc13174][bookmark: _Toc2954][bookmark: _Toc113261874][bookmark: _Toc113264832][bookmark: _Toc113264895][bookmark: _Toc113266220][bookmark: _Toc113281343][bookmark: _Toc113281868]Combination D : Mode 1 NR SL + Mode 3 LTE SL.
Regarding specification aspect to enable actual deployment, each of the four mode combinations has different normative work requirement. 
For Combination D, the resources are allocated by eNB/gNB, the coordination of resource allocation could be done by network, which means no specification work is needed. 
[bookmark: _Toc113228811][bookmark: _Toc113261817][bookmark: _Toc113266227][bookmark: _Toc113281331][bookmark: _Toc113281875][bookmark: _Toc113304739]There is no specification work for combination D.
Regarding Combination A and C, we have agreed that "For co-channel coexistence in Rel-18, no changes in the LTE SL specifications are allowed."[1], that means only the enhancements on mode 2 NR SL are expected, and we didn’t see essential difference of mode 2 NR SL between Combination A and C. And it is agreed that for study purpose, Combination A is considered with high priority [1], so Combination C should have the same priority as Combination A. 
[bookmark: _Toc111197384][bookmark: _Toc113228812][bookmark: _Toc113261818][bookmark: _Toc113266228][bookmark: _Toc113281332][bookmark: _Toc113281876][bookmark: _Toc113304740]The solution of Combination A can be reused for Combination C because there is no essential difference for NR SL mode 2 between combination A and C.
[bookmark: _Toc6573][bookmark: _Toc17072][bookmark: _Toc113119302][bookmark: _Toc113228866][bookmark: _Toc113261824][bookmark: _Toc113261875][bookmark: _Toc113264833][bookmark: _Toc113264896][bookmark: _Toc113266221][bookmark: _Toc113281344][bookmark: _Toc113281869]Combination C should have the same priority as Combination A, and is supported without extra effort conditioned on the support of Combination A.
Regarding specification efforts for Combination B (Mode 1 NR SL + Mode 4 LTE SL), Mode 1 NR SL can sense the resource pool to avoid resource collision with mode 4 LTE SL. It is very similar with the combination of mode 3 LTE SL and mode 4 LTE SL coexisting in the same resource pool, which is already supported in Rel-15. Sensing and reporting the sensing results to network is supported by LTE SL mode 3 UE, so that eNB could allocate the resources for mode 3 LTE SL based on sensing results. So we think the solution in Rel-15 can be considered for NR SL mode 1 UE to support Combination B.  
[bookmark: _Toc27325][bookmark: _Toc1567][bookmark: _Toc113228813][bookmark: _Toc113261819][bookmark: _Toc113266229][bookmark: _Toc113281333][bookmark: _Toc113281877][bookmark: _Toc113304741]For combination B, the legacy mechanism in Rel-15 (sensing and reporting the sensing results to network) can be considered as starting point for NR SL mode 1 UE.
In all, it's proposed that RAN provides the following guidelines to WG 
[bookmark: _Toc113119303][bookmark: _Toc113228867][bookmark: _Toc113261825][bookmark: _Toc113261876][bookmark: _Toc113264834][bookmark: _Toc113264897][bookmark: _Toc113266222][bookmark: _Toc113281345][bookmark: _Toc113281870]Combination B, C shall be declared to be supported in parallel once the normative work for combination A is initiated
[bookmark: _Toc113264835][bookmark: _Toc113264898][bookmark: _Toc113266223][bookmark: _Toc113281346][bookmark: _Toc113281871]	Combination D is supported
Conclusion
The following proposals and observations are given for sidelink scoping related discussion on aspects such as topic to be initiated after RAN#97-e and whether/how to support combination B,C and D.
Observation 1:	SL-U topic is anticipated to accomplish study phase in RAN#98-e as expected, the normative work is expected to extend till the end of the work item time unit budget, i.e. by Q4 2023
Observation 2:	SL CA topic is attractive and feasible from the perspective of normative work.
Observation 3:	SL FR2 topic is burdensome and questionable in terms of the tasks and motivation of the normative work.
Observation 4:	There is no specification work for combination D.
Observation 5:	The solution of Combination A can be reused for Combination C because there is no essential difference for NR SL mode 2 between combination A and C.
Observation 6:	For combination B, the legacy mechanism in Rel-15 (sensing and reporting the sensing results to network) can be considered as starting point for NR SL mode 1 UE.

Proposal 1:	The study phase for SL coexistence topic shall be expected to continue till RAN#98-e
Proposal 2:	Start SL CA topic with the scope as in RP-221798 after RAN#97-e
Proposal 3:	Further discuss SL FR2 topic in RAN#98-e
Proposal 4:	From deployment perspective, all of the four mode combinations should be supported,
•	Combination A : Mode 2 NR SL + Mode 4 LTE SL
•	Combination B : Mode 1 NR SL + Mode 4 LTE SL
•	Combination C : Mode 2 NR SL + Mode 3 LTE SL
•	Combination D : Mode 1 NR SL + Mode 3 LTE SL.
Proposal 5:	Combination C should have the same priority as Combination A, and is supported without extra effort conditioned on the support of Combination A.
Proposal 6:	Combination B, C shall be declared to be supported in parallel once the normative work for combination A is initiated
•	Combination D is supported
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