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1. Introduction
In the last RAN2 meeting, RAN2 discussed CC selection mechanism and criteria but came to no conclusion. An email discussion was handled after RAN2#99 meeting to discuss how the UE selects CC in eV2X. 
This contribution will discuss some with controversial issues following the email discussion and gave our preference based on the comparison and analysis. 
2. Discussion
2.1. QoS parameters to be taken into account 
When a packet arrives, UE can figure out whether this is a high priority packet or low priority packet. If this is a high priority packet, UE will firstly allocate a resource from a less congested CC for this packet. So PPPP should be considered by the UE to select CC. 
According to TS 24.386 [1], delay budget can be deduced by PPPP.

 f)
PPPP to PDB mapping rules between the ProSe Per-Packet Priority (PPPP) and the Packet Delay Budget (PDB) for V2X communication over PC5;

From TS 24.386 UE uses PPPP as the input to deduce the delay budget. If the delay budget is low, UE would select a CC which UE can select the most recent resources. But the UE doesn’t need to specially consider delay budget since PPPP indicates delay characteristics. 
UE can perform CBR measurement of each carrier to evaluate how many radio resources available. If the data rate of a service is high, the UE shall select a less busy carrier to transmit this service. However, eV2X allows UE to select more than one carrier for transmission. So we believe UE doesn’t have to take into account data rate to select a proper carrier. 

In the “Justification” section of V2X Phase 2 WI [1],  the “High reliability and low latency are the main requirements” is cited only for “remote driving” use case, in which the V2X communications occur only in Uu interface between the V2X UE and V2X application server, not the PC5 interface. So it is unnecessary for the UE to take into account reliability for the selection of carrier. 
Proposal 1: UE takes into account PPPP for the selection of CC.  
2.2. How to configure the CCs to UE?
SA2 already defined a mapping between service type and a set of frequencies in TS 23.285[3] (and TS 24.386 [2]). And this mapping table will be configured to UE by upper lay. So it is upper layer who provides frequency to AS layer and AS layer configure radio resources by the frequencies instructed by upper layer. A V2X UE is a mounted terminal in the vehicle which has continuous power supply. Only P-UE has to take into account power saving.  So even RAN can provide the service type to CC association, the UE doesn’t have to turn off the Rx chain at other carriers. 
The RAN doesn’t have to configure the available CCs. On the contrary, the Upper layer shall have the knowledge of all available CCs in the specific region. If UE is configured by network, the V2X function specifically has the knowledge of CC and the associated service type, so in this case, AS layer doesn’t configure CCs to UE for the purpose of region specific configuration, on the contray, local V2X function can configure the region specific CC for the UE.
· Out of coverage: If the UE is working in the scenario of out of coverage, the upper layer configures the UE the CCs associated with the service type. 
· In coverage: If the UE moves to another region, the V2X function in upper layer updates the available CCs when the UE is in coverage, and when the UE moves to out of coverage, the UE uses the updated CCs by V2X function. 
Proposal 2: UE transmits and receive V2X services on the CCs configured by upper layer.
.  

2.3. Which information shall the upper provide to AS layer?

As we discussed in chapter 2.1, upper layer shall provide PPPP to AS layer to indicates the priority of each packet, and deduce the delay budget to assist the UE to select the CC. So PPPP shall be provided to AS layer by upper layer. 
As we discussed in chapter 2.2, upper layer shall provide the CC to service type mapping table. So CC and service type doesn’t have to be provided to the UE AS layer individually. Upper layer only provides CC to service type mapping table would be enough for AS layer to select the right CC.

In the email discussion of how to select a CC for transmission, all companies agree to select the carrier based on CBR measurement. So if upper layer configures several CCs for a service type, if a CC with high priority, so the UE shall select this CC; however the high priority CC may be used by many UEs, thus the CBR of this CC may be very high. In this case, UE would select a high priority CC but with high CBR, which result in congestion in this CC. So the CC should not be associated with a priority, UE only select CC by CBR measurement. 
In addition, upper shall indicate the service type to AS layer. Since service type (e.g. PSIDs or ITS-AIDs) is associated by Layer 2 Destination ID, upper layer can send Layer 2 Destination ID to AS layer to indicate the service type. 
Proposal 3: the following parameters shall be configured to UE AS layer by upper layer:
· PPPP

· Mapping table between carrier and service type

· Layer 2 Destination ID
Proposal 4: it is unnecessary to configure a priority to each carrier, UE selects carrier according to the measurement result of CBR.  
2.4. Carrier Selection for PC5 CA Reception
In Rel_14, we had a very clear conclusion that the number of UE Rx chain shall be equal or more than the number of public safety carrier, and I think this rationale applies to eV2X as well, as we agreed in the last meeting to limit Rx capability, we should still keep to this agreement that the public safety carrier reception shall be guaranteed. 
Proposal 5: limited Rx capability should guarantee the public safety V2X carrier, the number of this 
Upper layer indicates whether the service type is a public safety service, and the associated carrier with this public safety service. Upper layer also indicates the associated carriers of non-public safety service type, but it is up to UE implementation to monitor the non-public safety carriers. 
Proposal 6: Upper layer configures the carriers of both public safety service and non-public safety service, and UE monitor all the public safety carriers and it is up to UE implementation to select which non-public safety carriers to monitor if UE has less Rx chain than the number of non-public safety carriers.  
3. Proposal
This contribution discusses how to select carriers in eV2X when carrier aggregation is configured, and we have the following proposals:
Proposal 1: UE takes into account PPPP for the selection of CC.  
Proposal 2: UE transmits and receive V2X services on the CCs configured by upper layer.
Proposal 3: the following parameters shall be configured to UE AS layer by upper layer:

· PPPP

· Mapping table between carrier and service type

· Layer 2 Destination ID
Proposal 4: it is unnecessary to configure a priority to each carrier, UE selects carrier according to the measurement result of CBR.  
Proposal 5: limited Rx capability should guarantee the public safety V2X carrier, the number of this 
Proposal 6: Upper layer configures the carriers of both public safety service and non-public safety service, and UE monitor all the public safety carriers and it is up to UE implementation to select which non-public safety carriers to monitor if UE has less Rx chain than the number of non-public safety carriers.  
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