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Introduction
In RAN1#90bis meeting following aspect on sensing/resource selection procedure was agreed,
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

Regarding carrier selection, following was agreed,

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

RAN1 also obtained some conclusions based on discussions in [1],
Conclusion: Continue discussion on whether address the following issue for resource selection for mode-4 CA:
· UE’s limited TX capability 
· TX chain switching time
· Half duplex problem
· TX power budget constraint

This contribution is update of R1-1717775 and continues the discussion on UE behaviour of mode 4 especially on carrier selection and resource selection procedure.  
Discussion
Carrier selection 
Basically carrier selection is a RAN2 topic and it was already agreed that higher layer can configure the carriers for selection. RAN1’s views in terms of working assumptions are quite aligned with RAN2#99bis agreements especially on CBR and UE capability aspects, which are shown in below.  In addition, RAN2 agreed to consider priority like PPPP for carrier selection, which is aligned with our view in [2].
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.

Observation 1: CBR and UE capability aspects were already agreed for carrier selection in RAN2. In addition, PPPP like priority was considered for carrier selection. 

According to above observation 1, it is not necessary for L1 to further down select the carrier from carriers the number of which is larger than UE’s capability. Such principle is applied to the UE capable of single carrier transmission or capable of multiple carrier transmission. In this case, higher layer just indicates the most proper carrier for resource selection by considering some factors like capability and priority. When multiple-carrier transmission capable UE is configured with multiple carriers, it does not mean UE should always transmit over multiple carriers. It is possible to drop some carries due to power limitation or coverage limitation.  The dropping rule could be based on priority of packet and CBR.
Proposal 1: It is allowed to drop the carrier within configured carries based on power or coverage situation.

Half duplex issue was also mentioned by some companies in last meeting, as shown in the following figure. It reduces available resources in the resource selection window and may increase collision probability. The situation is like to reduce resource selection window size. Following approaches may be possible to relax this issue, 
· Change the resource selection rule in step 3. Current mechanism in MAC layer only considers random selection within candidate resources after step 2. The rule based on smallest RSSI may be considered to reduce the collision. 
· Relax the requirement on 20% ratio on candidate resources reported to higher layer. 
· Joint resource optimization on multiple carries in case UE is capable of multiple carrier transmission 
Proposal 2: FFS on half duplex issue and potential solutions for multiple carrier transmission  
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Figure 1 Reduction of available resources in case of multiple carrier transmission due to half duplex issue

Conclusion
In this contribution we discussed UE behaviour of mode 4 in case of multiple carriers. Based on the discussions we have following observation and proposals, 
Observation 1: CBR and UE capability aspects were already agreed for carrier selection in RAN2. In addition, PPPP like priority was considered for carrier selection. 
Proposal 1: It is allowed to drop the carrier within configured carries based on power or coverage situation 
Proposal 2: FFS on half duplex issue and potential solutions for multiple carrier transmission
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