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1 Introduction
In RAN1 #90 meeting, resource selection for PC5 CA in Mode 4 was discussed and the following agreements were achieved [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 


Based on RAN1 progress, this contribution will analyse potential impact to resource selection in case of PC5 CA from a RAN2 perspective.

2 Discussion
According to the agreement of RAN1 #89 meeting [2], there are 3 CA use cases identified as below. 
	Agreement:

In Rel-15 V2X, for the three CA use cases on PC5 identified in RAN1#89
· (first case) Parallel transmission of MAC PDUs (‘parallel’ means at the same or different transmission time, but on different carriers). The MAC PDU payloads are different. 
· (second case) Parallel transmission of replicated copies of the same packet (‘parallel’ means at the same or different transmission time, but on different carriers) 

· FFS at which layer replication is done 

· (third case) Capacity improvements from the receiver perspective 

· Note: From the receiver’s perspective, simultaneous reception over multiple carriers is assumed. From a transmitter’s perspective, transmission occurs over a subset of the available carriers 

· For example, capacity could be increased a UE transmits on a single carrier (which can be different for each UE), but receives over all carriers


For the first and the third use case, PC5 CA is employed to improve the capacity with different MAC PDUs able to be transmitted in parallel on different carriers. By contrast, for the second use case, PC5 CA is used to improve reliability by enabling the replicated copies of the same packet to be transmitted on different carriers. As shown in our companion paper, PDCP duplication seems more flexible and efficient than MAC layer duplication [3]. Therefore, this paper will base on PDCP duplication when talking about use case 2.
Since RAN1 has agreed that at least Rel-14 per-carrier independent sensing procedure and resource (re)selection is supported as above; therefore, after selecting a proper set of PC5 carrier (s), the UE can perform Mode 4 resource (re)selection on each of the selected carrier separately, under the current framework for “resource reservation” and/or “one-shot selection” but taking account of the capacity/transmission rate of the specific service which requires high-data rate requirements. So from this perspective, it seems that the capacity improvements as in use case 1 and 3 may depend on not only a proper resource selection mechanism on a single CC but also a appropriate Tx carrier selection, both of which should be performed by taking into account the data rate requirements of the services. In this case, we think that in order to improve transmission capacity, resource selection in PC5 CA may need studying along with a proper Tx carrier selection mechanism, by taking to account the required data rate of the specific services. 

Proposal 1: In order to improve transmission capacity, resource selection in PC5 CA should be discussed along with a proper Tx carrier selection mechanism, by considering the data rate requirements of the services to be transmitted.   
For duplication transmission on sidelink, as one difference from that in NR, the eNB are not aware of the logical channels setup by the UEs over sidelink, which depends on UE implementation. As a result, for the Mode 4 UEs, the eNB can neither precisely indicate which logical channels are enabled with duplications nor indicate the specific carriers for each “leg” to transmit on, as in NR.  

As a result, the Mode 4 UEs should be able to autonomously determine which specific SL logical channels that can be enabled with packet duplication, and for each enabled SL logical channel, which the right carriers to transmit the duplicated packet should be. We think that this should still be under the NW control, e.g. via some rule/criterion configured by the eNB, in order for the Mode 4 UEs to select the appropriate resources for those duplicated packet transmissions. So we have the following proposal.    
Proposal 2: An eNB-controlled criterion/rule is needed for Mode 4 UEs to autonomously determine the specific SL logical channels enabled with packet duplication and the corresponding carriers the duplicated data can be transmitted on. This enables the Mode 4 UEs to select proper resources to send duplicated packets.
3 Conclusions
In this contribution, we discussed the resource selection for PC5 CA, the following proposals are given:
Proposal 1: In order to improve transmission capacity, resource selection in PC5 CA should be discussed along with a proper Tx carrier selection mechanism, by considering the data rate requirements of the services to be transmitted.   

Proposal 2: An eNB-controlled criterion/rule is needed for Mode 4 UEs to autonomously determine the specific SL logical channels enabled with packet duplication and the corresponding carriers the duplicated data can be transmitted on. This enables the Mode 4 UEs to select proper resources to send duplicated packets.
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