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Introduction
In RANP#99 meeting, a revised WID on NR sidelink evolution has been approved [1], in which the applicability of NR sidelink is extended to commercial use cases with increased sidelink data rate and support of new carrier frequencies. To support the new motivations, the following objective of SL CA has been identified. 
	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


The discussion of sidelink CA has been postponed due to the limited time. In RANP#99 meeting, it has concluded that the sidelink CA objective starts in RAN1 from RAN#100.
In this contribution, we will provide our initial views on the RAN1 potential work in sidelink CA.

Discussion
The sidelink CA has been supported for LTE V2X. Based on the revised WID, support of NR sidelink CA operation should only focus on the CA features for LTE V2X, including sidelink carrier (re-)selection, synchronization of aggregated carriers, power control for simultaneous sidelink TX, packet duplication, and the LTE SL CA design should be reused as much as possible. In addition, the scope has been limited as much as possible, the following potential enhancements are precluded in Rel-18:
· Resource (re-)selection, resource allocation, and feedback across carriers;
· Enhancement on Mode 1 resource allocation;
· Enhancement on R17 sidelink features;
· Different SCS and different slot patterns among carriers;
· Considerations on Tx limitation and Rx reception capabilities;
· Considerations on primary/secondary carrier.

Sensing and resource selection
In LTE V2X CA, the per carrier independent sensing procedure is reused. In addition, for resource selection, the per carrier physical layer resource exclusion procedure and report of candidate resource set are used. As clarified by the WID that the LTE CA design should be reused as much as possible, we propose that NR sidelink CA should support per carrier sensing and resource selection can be used without further enhancements.
Proposal 1: NR sidelink CA should support R16 per carrier sensing and resource (re-)selection procedure without any enhancements.

Synchronization across multiple carriers
In LTE V2X CA, a single synchronization reference is used for all the aggregated carriers from both Tx and Rx UE perspective. For synchronization carrier selection, as shown in the following figure, higher layer will provide a set of carriers (Set-A) as potential carriers for synchronization. A UE then determines the available set of synchronization carriers (Set-B) as the subset of Set-A based on the carriers on which the UE aggregates. If two or more potential synchronization carriers are included in Set-B, the UE selects the carrier with highest priority in the Set-B.


Figure 1: Illustration of LTE V2X CA synchronization source selection
Similarly, we propose that the synchronization across multiple carriers in LTE V2X CA should be reused in NR SL CA.
Proposal 2: NR sidelink CA should reuse the synchronization mechanism in LTE V2X CA:
· A single synchronization reference is used across all aggregated carriers for both Tx and Rx perspectives.
· Synchronization carrier selection procedure defined in LTE V2X CA is reused, and UE selects the synchronization carriers based on the highest synchronization reference priority.

Power control for simultaneous transmissions
In LTE V2X CA, parallel transmissions of MAC PDUs across different carriers including cases at the same or different transmission time are studied, in which when UE simultaneously transmits on multiple carriers, the limitations on maximum transmit power and corresponding power split mechanisms should be considered. In NR sidelink CA, similar issues and solutions should also be studied.
Proposal 3: Tx power control mechanism for simultaneous transmissions across multiple carriers should be studied in NR sidelink.

[bookmark: _Ref31533076]Conclusions
In this contribution, we have shared our views on the sidelink CA operation, the following proposals are provided:
Proposal 1: NR sidelink CA should support per carrier sensing and resource selection procedure without any enhancements.
Proposal 2: NR sidelink CA should reuse the synchronization mechanism in LTE V2X CA:
· A single synchronization reference is used across all aggregated carriers for both Tx and Rx perspectives.
· Synchronization carrier selection procedure defined in LTE V2X CA is reused, and UE selects the synchronization carriers based on the highest synchronization reference priority.
Proposal 3: Tx power control mechanism for simultaneous transmissions across multiple carriers should be studied in NR sidelink.
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