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1 Introduction
Based on RAN1 and RAN2 progress [1] [2], this contribution will analyse potential RAN2 impacts to resource selection in case of PC5 CA. In detail, we will first discuss resource selection for mode 4 in section 2.1. Additionally, sidelink transmission on each sidelink process after resource selection is also discussed.
2 Discussion
2.1 Resource allocations

RAN2 agreements related to resource selection were also reached in RAN2 #99bis meeting as follows [1]:
	1: As in the legacy specification, one resource pool is associated to a single carrier only.

2: For parallel transmissions on different carriers, UE RRC selects different pools on different carriers, UE MAC performs resource (re-)selection on each selected pool.


From these agreements, it can be seen that, as in legacy specifications in Rel-14 V2X, one resource pool is also associated to only a single carrier in Rel-15 eV2X. Moreover, in Rel-15 eV2X PC5 CA scenarios, more than one carrier is to be employed to improve the throughput. Therefore, obviously, there can be totally multiple resource pools which are distributed on multiple carriers (pre)configured to the UE  for Rel-15 eV2X CA, and the specific carriers where each resource pools is on can be different from one to another. 

Moreover, the MAC layer needs to perform resource selection in the pools on different carriers respectively in PC5 CA; thus, as Rel-14 V2X sidelink communication it is necessary for the RRC layer to delivery all the pools on different carriers selected based on the geo-location to the MAC layer. In particular, the RRC layer first selects a specific pool based on the geo-location information and the zone-based configuration (if available) for each PC5 carrier (pre)configured, and then delivers all the selected pools together with the associated carrier of each selected pool to the MAC layer for resource allocation. 
Proposal 1: As in Rel-14, in PC5 CA the RRC layer selects the pool based on geo-location and zone-based configuration (if available) on each PC5 carrier, and then delivers all the selected pools along with each one’s associated carrier to the MAC layer for resource selection. 
Since the MAC layer takes the responsibility for resource allocation on different pools on different carrier in PC5 CA, it seems that resource allocation is closely related with carrier selection. According to the following RAN1 agreement [2], the same carrier should at least be used until resource reselection is triggered to avoid frequently carrier selection as well as resource selection. 
	Working assumption:
· For a given MAC PDU, RAN1 assumes that a single carrier is provided by higher layer for its transmission. 

· From RAN1 perspective, the following factors can be taken into account for TX carrier selection.  

CBR

UE capability (e.g. number of TX chains, implementation related aspects such as power budget sharing capability, TX chain retuning capability)

· For a given MAC PDU, a single carrier is used for transmission and potential retransmission of this MAC PDU.

· From RAN1 perspective, once a carrier is selected, the same carrier is used for all MAC PDUs of the same sidelink process at least until resource reselection is triggered for that same sidelink process based on Rel-14 triggering conditions. 

Note that the UE is not precluded to switch transmission chains between component carriers for different sidelink processes


However, by following this RAN1 agreement, when resource reselection is triggered by a sidelink process, there can be two possible situations: a new carrier is selected or the previously carrier is reused (with details up to the Tx carrier selection discussion). Once a new carrier is selected, the reselection resource on this new carrier is unavoidable, since with the carrier being changed, the specific resources used on the previous carrier definitely cannot be used any more. However, if UE decides to reuse the previously carrier, it is better for the UE to follow the legacy Rel-14 resource reselection design and the resource keeping probability is still reused. 
Proposal 2: When a resource reselection is triggered by a sidelink process, the resource keeping probability as in Rel-14 is reused, if the UE decides to reuse the previously selected carrier; by contrast, if a new carrier is selected, reselection of resources thereon needs to be done. 
2.2 Transmissions per Sidelink process
Once the resource is selected, the next step is to deliver the packet as well as the specific resource selected to sidelink process for transmission. In legacy Rel-14 V2X, it is agreed that up to 2 parallel independent resource reservation processes (sidelink processes) are allowed by the UE, which means that one UE can at most 2 independent semi-persistent transmissions in parallel in Rel-14 V2X, which may not enough be for Rel-15 eV2X for the following reasons. Firstly, Rel-14 V2X mainly focused on Cooperative Awareness Messages (CAMs) or Decentralized Environmental Notification Messages (DENMs) and these messages are usually with small packet and with less reliability requirement. However, new services, i.e. vehicles platooning, advanced driving, extended sensors and remote driving, are introduced by Rel-15 eV2X. Moreover, these new services can typically be with larger packet with high reliability [3]. 
Therefore, compared with Rel-14 V2X, Rel-15 may need more than totally 2 independent sidelink processes to support these new services in eV2X. The conclusions of R14 about sidelink process may thus need to be reconsidered. For example, it is might be reasonable to consider that there are up to 2 independent sidelink processes for one carrier in Rel-15. 
Proposal 3: Compared with Rel-14 V2X sidelink communication, the maximum number of sidelink processes for resource reservation may need to be extended in Rel-15 eV2X. RAN2 is suggested to discuss how many is needed on a per carrier basis (e.g. 2 per carrier).
3 Conclusions
In this contribution, we discussed the resource selection for PC5 CA, the following proposals are given:
Proposal 1: As in Rel-14, in PC5 CA the RRC layer selects the pool based on geo-location and zone-based configuration (if available) on each PC5 carrier, and then delivers all the selected pools along with each one’s associated carrier to the MAC layer for resource selection. 
Proposal 2: When a resource reselection is triggered by a sidelink process, the resource keeping probability as in Rel-14 is reused, if the UE decides to reuse the previously selected carrier; by contrast, if a new carrier is selected, reselection of resources thereon needs to be done. 
Proposal 3: Compared with Rel-14 V2X sidelink communication, the maximum number of sidelink processes for resource reservation may need to be extended in Rel-15 eV2X. RAN2 is suggested to discuss how many is needed on a per carrier basis (e.g. 2 per carrier).
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