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1. Introduction

In RAN1#90, several WFs related to sidelink carrier aggregation (CA) were discussed. And these were agreed as follows [1]:
Agreement: 
· At least Rel-14 per-carrier independent sensing procedure and resource (re)selection is supported

· FFS whether other solution is needed. 

· FFS if sensing on multiple carriers as a single set of resources is supported

· FFS if sensing can be done on a per-carrier basis, but resource selection can be different than Rel-14 UEs

Working assumption: Any sensing and resource (re)selection procedure uses the Rel-14 PHY UE procedure of determining the subset of resources to be reported to higher layers in PSSCH resource selection in sidelink transmission mode 4. Additional rules for resource exclusion of resources is not precluded after the procedure. 

Agreement:

· Higher layer semi-statically provides potential carrier(s) for Tx and Rx for CA

· FFS how Tx carrier(s) is(are) selected within the set of potential Tx carrier(s) 

· Send LS to RAN2 cc SA2 to inform them of this assumption (including the note)

Note: it is RAN1 understanding that the higher layers will take other constraints (e.g., UE capability, services, etc.) into account when providing the set of potential carrier(s)

In this contribution, we provide our views on the carrier aggregation in sidelink mode 4 operation.
2. Discussion on carrier aggregation in sidelink mode 4 operation

2.1. Carrier selection
As agreed in the last meeting, carrier selection can be carried out by higher layer. In our view, lower layer can report assistant information such as CBR or UE capability to higher layer for carrier selection, and then potential carrier(s) for CA can be chosen by higher layer following the agreement based on the lower layer reporting. In addition, Tx carrier information for each MAC PDU transmission can be provided by higher layer, and assistant information (e.g., CBR) can be sent to higher layer by physical layer to this end.
Proposal 1: Lower layer can report assistant information such as CBR or UE capability to higher layer for carrier selection, and then potential carrier(s) for CA can be chosen by higher layer following the agreement in RAN1#90 meeting based on the lower layer reporting.
Proposal 2: Tx carrier information for each MAC PDU transmission can be provided by higher layer.
2.2. Sensing and resource (re)selection
In RAN1#90 meeting, regarding sensing and resource (re)selection, it is agreed to support Rel-14 per-carrier independent sensing and resource selection mechanism at least. Basically, we still do not see reasons to consider additional sensing mechanism or enhancement of sensing. Within this context, in addition, to prevent a Rel-15 UE from selecting a resource that would not be selected by a Rel-14 UE so that resources selected by Rel-14 UEs are protected at the same level as in Rel-14 operations, it is preferable to keep the Rel-14 physical layer procedure of reporting the set of resources to which MAC applies random selection at least for resource allocation in Rel-15 even when correlated time resource selection is considered across multiple carriers. Therefore, the following working assumption agreed in the last meeting can be confirmed.
Proposal 3: The following working assumption can be confirmed.

Working assumption: Any sensing and resource (re)selection procedure uses the Rel-14 PHY UE procedure of determining the subset of resources to be reported to higher layers in PSSCH resource selection in sidelink transmission mode 4. Additional rules for resource exclusion of resources is not precluded after the procedure. 
On the other hand, when the per-carrier random resource selection based on Rel-14 is independently performed, the degradation of link budget performance is unavoidable if the same time resource (e.g., subframe) is selected over multiple carriers for CA. Thus, for a UE with inefficient power budget, it is desirable to choose different time resource for different carriers intentionally. In contrast, for the UE who suffers from severe performance degradation due to half duplex issue, it would be preferable to determine simultaneous transmission over multiple carriers by selecting overlapped time resource considering dependency between carriers. Further discussion regarding resource selection enhancement with the legacy sensing mechanism can be considered, if we need to consider the dependency across associated carriers. For instance, for transmission power limited UE case, UE can choose carrier(s) to be dropped for simultaneous transmission across carriers and sent in different time resource (e.g., subframe) considering CBR, PPPP, use case, etc. However, further investigation and evaluation for the merit of resource selection mechanism enhancement considering dependency between carriers is required, since there is obvious trade-off between performance enhancement and processing complexity increase compared to independent per-carrier operation based resource selection according to legacy mechanism.
Proposal 4: If we need to consider the dependency across associated carriers, enhancement in resource selection mechanism with the legacy sensing mechanism can be considered. However, further investigation and evaluation for its merit is required first.
3. Conclusion

In this contribution, we have discussed carrier aggregation in PC5 operation. Following proposals are given based on the discussion:
Proposal 1: Lower layer can report assistant information such as CBR or UE capability to higher layer for carrier selection, and then potential carrier(s) for CA can be chosen by higher layer following the agreement in RAN1#90 meeting based on the lower layer reporting.
Proposal 2: Tx carrier information for each MAC PDU transmission can be provided by higher layer.
Proposal 3: The following working assumption can be confirmed.

Working assumption: Any sensing and resource (re)selection procedure uses the Rel-14 PHY UE procedure of determining the subset of resources to be reported to higher layers in PSSCH resource selection in sidelink transmission mode 4. Additional rules for resource exclusion of resources is not precluded after the procedure. 
Proposal 4: If we need to consider the dependency across associated carriers, enhancement in resource selection mechanism with the legacy sensing mechanism can be considered. However, further investigation and evaluation for its merit is required first.
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