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1. Background
During the discussion in RAN2#125, the following discussion has taken place in the SL enhancements session. 
	SL-U, SL-CA, SL-A2X and SL-PRS coexistence
R2-2400152 (P8): 
P8: RAN2 is suggested to clarify following issues:
· Whether the SL-A2X or SL-PRS can operate on SL unlicensed band or not.
· Whether the SL relay related configuration, A2X related configuration, SL-CA related configuration and/or SL-U related configuration can be applied for a UE at the same time or not.

[Samsung]: In UAV session, it was agreed the UE doesn’t support both SL-A2X and V2X/SL. [Nokia]: In SL relay session, it was discussed whether both SL relay and SL CA are supported and it was concluded not supported. [NEC]: For SL-U and SL CA, it is part of CATT discussion. [OPPO]: Do we need this kind of discussion in the main session? [Qualcomm]: SL-A2X and SL-PRS capability would be defined per UE while SL-U and SL-CA would be defined per band. If we consider all mixed cases, it would be very complicated. [Ericsson]: SL-PRS on SL-U is part of Rel-19 discussion. Prefer not supporting any combination. [Session chair]: Suggest to note the proposal and if continued next meeting, it will be better discussed in the main session. 
· Noted.



With the proposed WF from the SLenh session chair, in this paper, we intend to resolve the issue raised by the discussion above.
2	Discussions
2.1	Co-existence with SL-PRS
2.1.1	SL-CA and SL positioning
During RAN1#105, in a similar discussion on the simultaneous support of SL-CA and SL positioning, RAN1 has reached the following agreement:
	Working assumption 
· In NR Rel-18, in a band (pre)configured with SL CA, SL PRS transmission /reception can be supported: 
· In a shared SL PRS resource pool in a single SL carrier. 
· Tx power control follows the rule defined for SL CA in NR Rel-18 
· In a dedicated SL PRS resource pool in a single SL carrier when the slots (pre)configured for the dedicated SL PRS resource pool do not collide with the slots (pre)configured for any other resource pool or S-SSB resource(s) in other carriers. 
· FFS: new UE capability(ies) are defined for this combination of features 
· Note: whether this combination of features is supported in Rel-18 requires a conclusion on whether to introduce new UE capability(ies). No specification work until the FFS is resolved. 



The idea behind the above discussion is that for shared resource pool, the SL-PRS is just piggybacked with the PSSCH transmission and what has been supported for PSSCH should be supported for SL-PRS as well. For dedicated resource pool, the agreement was made because there is no enhancement made for the DCI introduced for SL-PRS transmission on dedicated resource pool i.e., DCI 3-0. Hence, simultaneous SL-PRS transmission on one carrier and transmission on another resource pool cannot be supported. But if the only transmission is for SL-PRS when the UE is configured with SL-CA, there should be no problem.

Hence, there is no need for further discussion on RAN2 on the co-existence between SL-CA and SL positioning per RAN1 agreements above.
Proposal1: RAN2 confirms on the RAN1 agreement that in a band (pre)configured with SL CA, SL PRS transmission /reception can be supported in the following cases. No further discussion is needed in RAN2.
· In a shared SL PRS resource pool in a single SL carrier. 
· In a dedicated SL PRS resource pool in a single SL carrier when the slots (pre)configured for the dedicated SL PRS resource pool do not collide with the slots (pre)configured for any other resource pool or S-SSB resource(s) in other carriers.
2.1.2	SL-U and SL positioning
Another scenario to discuss is the co-existence between SL-U and SL positioning. For this scenario, it again needs to be discussed separately for shared SL-PRS resource pool and dedicated SL-PRS resource pool:
For shared SL-PRS resource pool, the idea is generally the same as the support of SL-PRS on CA. But the issue is that, for the current shared pool, SCI format 1A carries the content of format 2D to indicate SL-PRS. However, on unlicensed spectrum, SCI format 1A cannot carries the content of format 2D. In terms of channel access, there should be no issue since SL-PRS should always be within the COT of PSSCH transmission
For dedicated SL-PRS resource pool, the same issue as in the support of SL-PRS on CA also applies: that there is no DCI enhancements related unlicensed transmission. Besides, for channel access in unlicensed, RAN2 has introduced mechanisms like CAPC, LBT recovery, etc for the support of unlicensed. If supported, a lot of discussion will be needed to make it fly for the SL-PRS transmission on the unlicensed.

Hence, we propose the following:
[bookmark: _Hlk159247926]Proposal2: RAN2 to confirm that there is no RAN2 spec impacts for SL-PRS transmission on shared SL-PRS resource pool configured on un-licensed band.
Proposal3: Do not support SL-PRS transmission on dedicated SL-PRS resource pool configured on un-licensed band 
2.1	Co-existence between SL services and SL-CA/SL-U
Another issue that needs to be further discussed is on the co-existence between the multitude of SL service level enhancements in R18 e.g., SL-A2X, SL relay and SL transport level enhancements e.g., SL-U and SL-CA.
Within the WID for R18 SL enhancements, the following restriction on the scope of R18 enhancements have been defined:
[image: ]
Based on this clarification on the scope, we think that the co-existence between SL CA and SL-A2X/relay is already excluded.
Proposal4: RAN2 to confirm that the co-existence between SL-CA and SL-A2X/SL-relay is already excluded by the WID of R18 SL enhancements.

We think that since on one side, the enhancements are in the services level while, while on the other side, SL-U is just lower layer transport take can carry any type of services, it should not be problematic to support co-existence of these features.

Proposal5: SL service level enhancements (e.g., SL-A2X/SL relay) is feasible to be applied at the same time with SL-U as SL transport level enhancements.
3	Conclusions
[bookmark: _Hlk163037964]Proposal1: RAN2 confirms on the RAN1 agreement that in a band (pre)configured with SL CA, SL PRS transmission /reception can be supported in the following cases. No further discussion is needed in RAN2.
· In a shared SL PRS resource pool in a single SL carrier. 
· In a dedicated SL PRS resource pool in a single SL carrier when the slots (pre)configured for the dedicated SL PRS resource pool do not collide with the slots (pre)configured for any other resource pool or S-SSB resource(s) in other carriers.
Proposal2: RAN2 to confirm that there is no RAN2 spec impacts for SL-PRS transmission on shared SL-PRS resource pool configured on un-licensed band.
Proposal3: Do not support SL-PRS transmission on dedicated SL-PRS resource pool configured on un-licensed band 
Proposal4: RAN2 to confirm that the co-existence between SL-CA and SL-A2X/SL-relay is already excluded by the WID of R18 SL enhancements.
Proposal5: SL service level enhancements (e.g., SL-A2X/SL relay) are feasible to be applied at the same time with SL-U as SL transport level enhancements.
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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 -

o ARel-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 SCT) -

Only Mode 2 operation -

Same subcarrier spacing (SCS) among CA carriers to avoid resource selection enhancements and AGC
issues

o 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) -

o SL resource indication remains to be per-resource pool and per-carrier basis (no cross-carrier
scheduling in SCI) -

o 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: -

o 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 -

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 onlv [RAN1 RAN?2 RAN4].




