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1. Introduction
In the last RAN2 meeting, RAN2 discussed carrier selection mechanism and made the agreements below [1]. 
	Agreements: 
1: CBR should be considered for the UEs’ Tx carrier selection in PC5 CA from RAN2 perspective.
2: Priority indicated by PPPP should be considered for the UE’s Tx carrier selection in PC5 CA from RAN2 perspective. Not closed for other factors.
3: AS is aware of candidate V2X frequencies for V2X packet transmissions, which configured by upper layers (Same as Rel-14). FFS on the additional need in Rel-15.
4: UE capability on PC5 CA should be considered for the UE’s Tx carrier selection from RAN2 perspective. However no additional specification impacts are foreseen at the moment.
5: Configuration/Preconfiguration of PC5 carriers (at least one candidate set of PC5 CC) for the UE’s Tx carrier selection (like Rel-14). FFS if further standard changes (including UE behaviors) are needed for Rel-15 eV2X.
6: From RAN2 point of view we do NOT need a PCC and SCC.
7: No need of activation/deactivation mechanism for carriers.
8: FFS on how to handle Rx limited V2X UE.


This contribution will discuss some open issues for CA-based carrier selection and gave our preference based on the comparison and analysis. 
2. Discussion
2.1. Tx carrier selection procedure
In Rel-14 V2X, there isn’t carrier selection procedure. E.g. in TS 36.331[2] section 5.10.13.1

	5.10.13.1
Transmission of V2X sidelink communication

A UE capable of V2X sidelink communication that is configured by upper layers to transmit V2X sidelink communication and has related data to be transmitted shall:

1>
if the conditions for sidelink operation as defined in 5.10.1d are met:

2>
if in coverage on the frequency used for V2X sidelink communication as defined in TS 36.304 [4, 11.4]; or

2>
if the frequency used to transmit V2X sidelink communication is included in v2x-InterFreqInfoList in RRCConnectionReconfiguration or in v2x-InterFreqInfoList within SystemInformationBlockType21:


It is clear that only one frequency is used to transmit V2X sidelink communication in Rel-14.

Furthermore, in Rel-14, Tx resource pool is selected in RRC layer and resource selection is done in MAC layer. The reason is UE selects resource pool depending on the information that is aware in RRC layer. E.g. UE state, UE type and zone. UE selects resources in the resource pool which is selected by RRC layer depending on the parameters along with the V2X message and the resources set provided by the physical layer.
The resource pool selection procedure in rel-14 V2X can be reused in CA-based eV2X when carrier selection is done in RRC layer.  However, carrier selection is based on the parameters along with the V2X message (PPPP, DST and maybe other QoS parameters) which is transmited on UP. If carrier selection is done in RRC layer, all the corresponding parameters for each V2X message should be dilivered to RRC layer. It is low efficiency way.
The better option is put carrier selection in MAC layer. And move resource pool selection from RRC layer to MAC layer for resource pool selection should be performed after carrier selection. Since UE state and UE type are semi-static parameters, it is easy to be indicated to MAC layer.
Proposal 1: Tx carrier selection in CA-based eV2X is done in MAC layer.  
Proposal 2: Move resource pool selection from RRC layer to MAC layer.

Proposal 3: RRC layer informs the parameters related to resource pool selection (e.g. UE state and UE type) to MAC layer.
2.2. Other QoS-related factors should be considered for the UE’s Tx carrier selection in PC5 CA?
In email discussion [3], QoS-related factors including reliability, data rate and Packet delay budget are discussed. We discuss them separately.

Reliability

The consideration on reliability is for packet duplication. Packet duplication has been agreed in RAN2#99bis. And which layer it will be done is FFS. If packet duplication is done in PDCP layer, reliability should not be considered for carrier selection because multiple duplicated PDUs will select carries separately in MAC layer. Otherwise, if packet duplication is done in MAC layer, reliability should be considered for carrier selection since multiple carriers should be selected simultaneously.

Proposal 4: If packet duplication is done in PDCP layer, reliability should not be considered for carrier selection.
Proposal 5: If packet duplication is done in MAC layer, reliability should be considered for carrier selection.
Data rate 

Data rate is not the parameter delivered along with V2X message from upper layer. It can be a statistic in MAC layer. UE should perform carrier selection for each MAC PDU, hence packet size is more appropriate to be considered. 

Proposal 6: Packet size should be considered for carrier selection.
Packet delay budget 

In Rel-14, PDB has been considered for resource selection. And in RAN1#90bis meeting, the agreement of Rel-14 resource selection procedure is reused by Rel-15 has been mode [4].

	Agreement: 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
Note: T2 values may be discussed, and potentially modified, when discussing latency reduction


Therefore, PDB is still considered in resource selection procedure in CA-based eV2X. If there isn’t resource available in the carrier, UE will not select that carrier at all. Hence, we can’t see the necessary to consider PDB for carrier selection designedly. 
Proposal 7: PDB is still taken into account for resource selection. It is unnecessary to be considered for carrier selection designedly.
2.3. Carrier limited for PC5 Reception
There isn’t clear requirement for carrier limited reception. It is difficult to make any conclusion without the definition of carriers used for PC5 CA and performance requirement. We propose to postpone this issue, and send a LS to RAN4.
Proposal 8: Postpone the discussion on Rx Carrier limited issue, and send a LS to RAN4 to trigger the discussion in RAN4.
3. Proposal
This contribution discusses the open issues of carrier selection in eV2X, and we have the following proposals:
Proposal 1: Tx carrier selection in CA-based eV2X is done in MAC layer.  
Proposal 2: Move resource pool selection from RRC layer to MAC layer.

Proposal 3: RRC layer informs the parameters related to resource pool selection (e.g. UE state and UE type) to MAC layer.
Proposal 4: If packet duplication is done in PDCP layer, reliability should not be considered for carrier selection.
Proposal 5: If packet duplication is done in MAC layer, reliability should be considered for carrier selection.
Proposal 6: Packet size should be considered for carrier selection.

Proposal 7: PDB is still taken into account for resource selection. It is unnecessary to be considered for carrier selection designedly.

Proposal 8: Postpone the discussion on Rx Carrier limited issue in RAN2, and send a LS to RAN4 to trigger the discussion in RAN4.
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