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1. Introduction
As carrier aggregation is an effective approach to improve system capacity, and CA on sidelink is supported in LTE, it is reasonable to design sidelink CA for NR based on the relevant scheme in LTE. According to the requirements and description in [1] as follows, several issues should be discussed and clarified in RAN1. 
	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 backward compatible in the following regards
o	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
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
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In the case that more carriers are assigned for sidelink communication, the first issue to be discussed is the synchronization procedure among the sidelink carriers.
With LTE sidelink CA schemes, a Set-A of carrier(s) should be (pre-)configured by higher layer as potential synchronization carrier(s), and S-SSB transmitting UE should determine a Set-B which is a subset of Set-A based on aggregated carriers used for its sidelink communication. Then, an S-SSB Tx UE should determine carrier(s) within Set-B to transmit synchronization signals, and further detailed rules are defined in LTE sidelink CA synchronization procedure. 
Based on the WID mentioned above, the study scope of Rel-18 NR sidelink CA is limited to intra-band CA for the ITS band in FR1 (Band n47) and with no consideration for limited transmission and reception capability. It holds a more limited working scope compared to LTE sidelink CA, and it is reasonable to consider some simplifications from the legacy synchronization scheme to facilitate the topic progress within limited TUs. 
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For an S-SSB transmitting UE in a sidelink CA scenario, corresponding (pre-)configurations and rules should be determined. 
First, if different synchronization references are assigned among the carriers, it may cause a mess for sidelink UEs working on the aggregated carriers. It is reasonable to assume that the synchronization reference should be the same among all the carriers. Based on the assigned synchronization reference and reusing the priority order of sidelink synchronization references in NR sidelink, a single synchronization reference should be determined according to the (pre-)configuration. Then, an S-SSB transmitting UE should determine the synchronization reference with the highest priority, and further use the synchronization reference for its S-SSB transmission. 
By reusing the LTE sidelink CA scheme as a baseline, a Set-A needs to be (pre-)configured by higher layer to assign the potential carrier(s) for S-SSB transmitting. Furthermore, as only Band n47 is the target work band for Rel-18 NR sidelink CA without limitation on transmission and reception capability of UE, a definition of Set-B and the relationship between Set-A and Set-B and relevant detail rules may be not necessary, and it should be simplified for NR sidelink CA. Based on that, we prefer to define Set-A as a set of available carriers for sidelink synchronization transmission, and a definition of Set-B is not needed. Furthermore, RAN1 assumes that at least one carrier of aggregated carriers for an S-SSB transmitting UE should be within the Set-A, and it should be guaranteed through higher layer configuration. 
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In the case that more than one aggregated carrier is within Set-A, an S-SSB transmitting UE may transmit sidelink synchronization signals on one carrier or all the available synchronization carriers, it should be configured by higher layer or up to UE implementation. 
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Besides, according to the schemes used in LTE sidelink CA, to avoid extra complexity, resources for sidelink synchronization on carriers should be assumed to be the same, i.e., from UE’s perspective, S-SSB resource allocation should be the same among all the carriers for sidelink. Otherwise, different S-SSB resource allocations on carriers may cause resource conflict between synchronization signals and other types of sidelink signals.
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3. Resource allocation among carriers
As Rel-18 NR sidelink CA is limited to intra-band contiguous carriers on Band n47, and sidelink resource allocation should reuse legacy scheme, i.e., sidelink resource is assigned per carrier, the sidelink resource should be aligned in time domain across all the aggregated carriers, including the starting symbol and symbol length for sidelink. If the symbol level allocation for sidelink is different among carriers, there may be unexpected AGC issues for UE receiving sidelink signals on multiple carriers simultaneously. 
Besides, it is required that a UE should transmit sidelink HARQ feedback on the same carrier on which it receives the associated PSSCH. It means that a UE may need to transmit multiple sidelink A/N on aggregated carriers, and accordingly, the PSFCH resource allocation across carriers should be aligned. Otherwise, resource conflict between the transmission/reception of PSFCH and PSSCH may occur as shown in Figure 1. To avoid this type of resource conflict, we prefer to assume that the location of PSFCH in the time domain should be aligned among all the aggregated carriers. 
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[bookmark: _Ref141700725]Figure 1 Non-aligned PSFCH allocation between carriers
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4. Resource scheme 
To support mode 2 resource scheme for NR sidelink CA, legacy NR sidelink sensing and resource selection procedure should be used as baseline. Additionally, mode 4 resource scheme in LTE sidelink CA should be considered. In LTE sidelink CA, a single carrier is provided by higher layer for a given TB, and mode 4 sensing and resource selection procedure should be performed per resource pool on a carrier. 
For Rel-18 NR sidelink CA, to reuse the same principle in LTE sidelink CA and avoid extra complexity, transmission resource(s) for a given TB should be selected within a single resource pool on a single carrier, and the carrier for a TB should be assigned by higher layer to physical layer. Then, the legacy mode 2 procedure of NR sidelink can be reused without enhancement if no other issues are presented. 
Therefore, we prefer the following proposals to move the discussion forward.
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5. Conclusion
In this contribution, some issues related to the carrier aggregation for sidelink are discussed, and the relevant observations and proposals are listed as follows:
Observation 1:	Based on the limited study scope of Rel-18 NR sidelink CA, some simplifications from legacy LTE SL CA schemes should be considered.

Proposal 1:	The synchronization reference should be the same among all the aggregated carriers.
Proposal 2:	From an S-SSB transmitting UE’s perspective, a single synchronization reference is used for all the aggregated carriers.
Proposal 3:	A Set-A of potential carrier(s) for sidelink synchronization signal transmission should be (pre-)configured by higher layer, and a Set-B is not necessary for NR sidelink CA.
Proposal 4:	RAN1 assumes that at least one carrier configured within aggregated carriers for an S-SSB transmitting UE is in Set-A.
Proposal 5:	Among aggregated carriers within Set-A, an S-SSB transmitting UE may transmit synchronization signals on one selected carrier or all the available synchronization carriers.
Proposal 6:	From UE’s perspective, the resource allocation of S-SSB is the same in all the aggregated carriers.
Proposal 7:	Sidelink symbol allocation in a slot should be the same among all the aggregated carriers.
Proposal 8:	The location of slots that contain PSFCH resources should be the same among all the aggregated carriers.
Proposal 9:	Reuse legacy NR sidelink mode 2 resource selection procedure for sidelink CA, i.e. performing sensing and determining candidate resource set per resource pool on a single carrier.
Proposal 10:	For a given TB, a single carrier is assigned by higher layer to select resources for (re)transmission(s) of the TB.
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