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Introduction
The Objective of WI for sidelink carrier aggregation was updated as the follows at RAN #99 [1]. 

	· [bookmark: _Hlk89917254]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



In this contribution, we discuss RAN2 scope on sidelink carrier aggregation (CA).
Discussion  
For NR sidelink CA, it’s scoped that only LTE sidelink CA features are supported (i.e., SL carrier (re-)selection, synchronization of aggregated carriers, power control for simultaneous sidelink TX, packet duplication) for resource allocation mode 2.
Sidelink carrier allocation
For resource allocation mode 2, especially in the case of out of network coverage, a UE needs to know which sidelink carriers can be used for its transmissions using sidelink CA for an NR application or service. 
For NR sidelink CA, sidelink carriers may be mapped with an application or service, e.g., mapped with service type, based on LTE sidelink CA design where sidelink carriers are mapped with a V2X service.
Proposal 1. Support that carrier(s) are mapped with a NR sidelink service (e.g., a service type).
 
Sidelink Layer 2 Structure
For NR sidelink CA, the Layer 2 structure of LTE sidelink CA (as shown in Figure 1) [2] may be adopted as baseline.




Figure 1. Sidelink Layer 2 structure with LTE sidelink CA 

For example, there is one independent HARQ entity per carrier used for V2X sidelink communication and one transport block is generated per carrier. Each transport block and its potential HARQ retransmissions are mapped to a single carrier.
Based on LTE sidelink Layer 2 structure, a NR sidelink Layer 2 structure is exemplified in Figure 2.


Figure 2. Sidelink Layer 2 structure for NR sidelink CA 

Proposal 2. Support one independent HARQ entity per carrier used for NR sidelink communication and one transport block is generated per carrier. 
Proposal 3. Support that each transport block and its retransmissions are mapped to a single carrier.
Proposal 4. RAN2 needs to discuss how to map PC5-S and PC5 RRC message (carried on SCCH) on a carrier. 

Sidelink carrier (re-)selection
For LTE sidelink CA, sidelink carrier(s) are selected or reselected based on if the CBR measurement of the sidelink carrier is below threshCBR-FreqKeeping associated with the priority of the sidelink logical channel [3]. 
Similarly, for NR sidelink CA, sidelink carrier(s) may be selected or reselected based on the CBR measurement.
 
Proposal 5. Support CBR based carrier (re-)selection procedure. 

PDCP duplication
For LTE sidelink CA, PDCP duplication is based on if the PPPR value is lower than the configured PPPR threshold threshSL-Reliability [4]. 
Similarly, for NR sidelink CA, PDCP duplication may be based on NR PC5 QoS.
Proposal 6. RAN2 needs to discuss DPCP duplication based lined on LTE’s sidelink CA PDCP duplication. 

Backward compatibility issue
Since a Rel-16/Rel-17 UE do not support sidelink carrier aggregation and can operate with only one carrier, the Rel-16/Rel-17 UE may not be able to receive all TB transmissions which are broadcasted or groupcasted by a Rel-18 UE using sidelink CA with more than one sidelink carrier. How to ensure that the Rel-16/Rel-17 UE won’t miss any transmission broadcasted or groupcasted from Rel-18 UE needs to be addressed at RAN2. 
Proposal 7. RAN2 needs to discuss backward compatibility issue.

Conclusion
[bookmark: _Hlk92772570]In this contribution, we discussed RAN2 scope on sidelink carrier aggregation (CA) and concluded with the following proposals.
Proposal 1. Support that carrier(s) are mapped with a NR sidelink service (e.g., a service type).
Proposal 2. Support one independent HARQ entity per carrier used for NR sidelink communication and one transport block is generated per carrier. 
Proposal 3. Support that each transport block and its retransmissions are mapped to a single carrier.
Proposal 4. RAN2 needs to discuss how to map PC5-S and PC5 RRC message (carried on SCCH) on a carrier. 
Proposal 5. Support CBR based carrier (re-)selection procedure. 
Proposal 6. RAN2 needs to discuss DPCP duplication based lined on LTE’s sidelink CA PDCP duplication. 
Proposal 7. RAN2 needs to discuss backward compatibility issue.
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