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1 Introduction
In the 3GPP RAN1 #90 meeting, the following agreements, working assumption and conclusion were made for carrier aggregation in sidelink.

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)

Conclusion: continue discussion of step 2 and of carrier selection at RAN1#90b
In this contribution, we discuss the potential enhancement of the sensing and resource selection procedure in carrier aggregation in mode 4. Also, we discuss the Tx carrier selection procedure. 
2 Discussion
2.1 Sensing and resource (re)selection procedure
In CA operation, it can be assumed that multiple CCs are configured and each CC is configured for the purpose of a priority level for a specific V2X service by higher layers. The UE can select the proper resources to be used for transmission in the possible CCs for the given V2X services. For the resource (re)selection procedure, one of the discussion points is whether the sensing and resource selection procedure can be performed among multiple CCs or not. Several options for CA operation have been shown in [2] as follows.
(1) Carrier specific sensing and resource selection

(2) Carrier specific sensing and joint resource selection

(3) Joint multi carrier sensing and resource selection

Option (1) can reuse the existing Rel-14 sensing and resource (re)selection procedure and specification impact can be minimized. On the other hand, the flexibility of resource selection is restricted. Option (2) can give better flexibility of resource selection since ranking of resources can be done among multiple CCs. For option (3), it is unclear the performance benefit of joint sensing among CCs compared to carrier specific sensing. 
Proposal 1: Joint resource selection among multiple CCs should be supported.

2.2 Tx carrier selection
In CA operation, it can be assumed that higher layers can provide potential carriers for the transmission. The UE can choose the set of potential carriers for the CA transmission. The carrier selection for transmission should take aspects from both the UE perspective and system perspective into account. From the UE perspective, the Tx carrier should be selected based on the quality of resources for transmission by taking the priority of packets into account. On the other hand, from the system perspective, load balancing among CCs needs to be taken care of. Although random carrier selection would be a simple procedure, it cannot solve the load balancing issue. One possible way to account for the load balancing issue would be Tx carrier selection based on the congestion level of each CC and the priority level of the transmission packet. 
In addition, Tx carrier selection operation can mitigate the HD constraint issue if the proper number of Tx carriers is selected. If the UE is configured with a large number of CCs for CA transmission, it will increase the number of subframes where the UE cannot sense due to the HD constraint in the intra-band CA scenario. It is best for the UE to focus on CCs where it is likely to find better resources. In other words, the UE needs to abandon CCs where it is unlikely to find good resources, like congested CCs. Therefore Tx carrier selection also needs to take the HD constraint issue into account. For the CBR measurement, it will be a burden for UEs to measure a large number of CCs. Efficient measurement procedures would be required. 

Proposal 2: Tx carrier(s) can be selected based on the congestion level of CC and priority of transmission packet. 

Observation: Efficient CBR measurement will be necessary if multiple potential carriers are configured.

2 Summary
In this contribution, the following observations and proposals are made:
Proposal 1: Joint resource selection among multiple CCs should be supported.

Proposal 2: Tx carrier(s) can be selected based on the congestion level of CC and priority of transmission packet. 

Observation: Efficient CBR measurement will be necessary if multiple potential carriers are configured.
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