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Introduction
The following agreements on PC5 carrier aggregation for Mode 4 were achieved in the past RAN1 #90 meeting [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
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)
According to the agreements, two kinds of selection procedure should be performed for sidelink CA:
1) carrier selection, and 
2) resource (re)selection. 
In this contribution, we will further discuss these two procedures in Mode-4. 
Discussion
Carrier selection
Carrier(s) selection for Tx
According to the agreement in RAN1#90 meeting, the Tx carrier selection should be handled in the higher layer. RAN1 sent a LS to RAN2 about the RAN1 assumptions on Tx carrier selection. RAN2 also scheduled an email discussion [99#48] for Tx carrier selection. Nevertheless, as point in [2], the following factors should be considered for Tx carrier selection:
· UE’s PC5 CA capability
· Service type, i.e. the mapping between the service type and CC(s)
· QoS related factors
· CBR
Carrier(s) selection for Rx
Considering that some of the UEs may have some restrictions on their reception capabilities, i.e. with limited numbers of Rx chains, simultaneous reception on all the CCs is not supported in those UEs. Furthermore, when performing V2X sidelink reception, the UE shall just monitor its interested frequencies/CCs based on the interested V2X service type. If the UE is not able to receive on all of the interested frequencies/CCs simultaneously, it is up to UE implementation to determine which frequencies/CCs the UE should receive.  Moreover, the higher layer will also provide a potential carrier(s) set for Rx and the potential carrier(s) for Rx can be different with potential carrier(s) for Tx.
According to the analysis above, the carrier selection procedure is handled in the higher layer. Nevertheless, the lower layer can report some assistant information to the higher layer, e.g., CBR. 
Sensing and resource selection
Sensing procedure
The per-carrier based sensing mechanism designed in Rel-14 has been agreed as the baseline for PC5 CA in the last meeting, but it is still FFS if sensing on multiple carriers as a single set of resources is supported.  In our point of view, joint sensing across multiple CCs should not be supported, unless the benefits are fully justified.  
According to the objectives of the WID on V2X phase 2, the solutions for the new PC5 functionalities, e.g. carrier aggregation, can co-exist in the same resource pools as Rel-14 functionality and use the same scheduling assignment format (which can be decoded by Rel-14 UEs), without causing significant degradation to Rel-14 PC5 operation compared to that of Rel-14 UEs.  In Rel-14, the resource pool is independently configured in different carriers, so it is natural to assume that the resource pool configuration in Rel-15 should be the same as Rel-14.  Furthermore, the sensing procedure should be performed independently on the resource pool of each aggregated component carriers for sidelink CA. On the other hand, the joint sensing on the resource pools on multiple CCs will lead to highly complexity and more specification impact, this indicate that the benefits are not fully justified.
Proposal 1: Joint sensing across multiple CCs should not be supported.
One of the agreement of carrier selection of RAN1#90 meeting, higher layer semi-statically provides potential carrier(s) for Tx and Rx for CA, means that all the carrier(s) within the set can be selected for sidelink CA transmission. So, if a carrier is selected, the MAC should know the sensing results of the carrier. To make it possible, the PHY layer should be able to perform the sensing procedure on every potential CC, i.e., sensing should be done independently on all the carrier(s) within the potential carrier(s) set for sidelink CA. 
Proposal 2: The sensing procedure should be performed independently on every carrier of the potential carrier(s) set for SL CA.
Resource selection
As we discussed above, sensing should be done independently on each CC and according to the agreement of last meeting, the per-carrier sensing based resource selection mechanism designed in Rel-14 should be reused as a baseline for Rel-15 CA case. Therefore, the baseline procedure could be:
· Higher layer semi-statically provides potential carrier(s)
· PHY layer performs the per-carrier sensing on all the CCs, gets the candidate resource set on each CC and reports it to MAC.
· MAC performs random resource selection on the selected CCs independently and the selected CCs can be part of the potential carrier(s).
Furthermore, another FFS left for resource selection proposed in last meeting is whether sensing can be done on a per-carrier basis, but resource selection can be different than Rel-14 UEs, i.e. a joint resource selection across multiple CCs. In our opinion, there may be some benefits for considering joint resource selection and it can be done by UE implementation. However, the following factors may need to be taken into consideration when joint resource selection is performed:
· Half-duplexing issues: If transmission is performed on one of the aggregated carriers, the resources of other CCs on the same or overlapping subframe will be excluded due to half-duplexing, so if the joint resource selection is performed, it may be beneficial to select the resources on the same subframe on multiple CCs.
· Tx power limitation/division: The Tx power will be divided on multiple CCs if the selected resource on multiple CCs are on the same or overlapping time resource.
· Synchronization issues: As discussed in our contribution in [3], multiple synchronization groups may be supported for SL CA. Moreover, if joint resource selection is performed, this should also be taken into consideration.
Proposal 3: Except for the Rel-14 per-carrier resource (re)selection procedure, the joint resource selection across multiple CCs should be done by UE implementation.
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In this paper, the sensing and resource selection in mode 4 was discussed and the following proposals are given:
Proposal 1: Joint sensing across multiple CCs should not be supported.
Proposal 2: The sensing procedure should be performed independently on every carrier of the potential carrier(s) set for SL CA.
Proposal 3: Except for the Rel-14 per-carrier resource (re)selection procedure, the joint resource selection across multiple CCs should be done by UE implementation.
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