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Introduction
In RAN1#90 meeting following was agreed,
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 
Conclusion: RAN1 assumes that the observations in R4-147958 apply for multi-carrier V2X.
Conclusion: continue discussion of step 2 and of carrier selection at RAN1#90b

This contribution is update of R1-1713853 and continues the discussion on UE behaviour of mode 4 in case of multiple carriers, especially on resource selection and sensing mechanism.. 
Discussion
Resource selection cross multiple carriers
In case of multiple carriers, UE needs to address the issue on how to select resources within multiple carriers after some available resources are independently identified by sensing procedure in each carrier. One may say it is a UE implementation issue but to our understanding UE implementation based resource selection may not guarantee QoS very well especially considering different carrier may have resource pools with different priority. In addition, considering the packet to transmit has priority for example PPPP or logical channel priority, some mapping between resource pool’s priority and packet priority needs to be considered. In case the resource pool in different carrier has same priority, some further rule on resource selection within multiple carriers could be considered, for example 
1) Frequency first 
2) CBR requirement 
Regarding 1), it means UE will try best to select resources in more carriers in one subframe and move to another subframe. It has benefit on latency reduction comparing selecting one carrier’s all available resources and moving to another carrier. 
Regarding 2), it means the resource pool in one carrier which has lower CBR could be prioritized on resource selection. It has benefit on congestion control but may be worse latency compared with 1). 
In addition, some other rule like to arrange the resources’ priority based on received S-RSSI (step 3 in mode 4 resource selection procedure) within all carriers are also possible. It means step 2 (resource precluding procedure) is independently operated in each carrier but joint situation of multiple carriers needs to be considered in step 3 (ranking and selecting resources).  Some enhancements on resource selection procedure seem necessary. So we propose 
Proposal 1: At least one of following aspects are considered into resource selection in case of multiple carriers, 1) Mapping between packet priority and resource pool priority 2) Frequency first resource selection  3) CBR 4) Received RSSI

Impact on sensing mechanism and resource selection due to half duplex problem
RAN1 spec [1] defines some behaviour on non-monitored subframes, which are caused by transmission of SLSS and so on. Based on our understanding, such behaviour needs to be extended to multiple carriers considering UE may not simultaneously receive and transmit in some cases like intra-band CA (e.g, three carriers around 5.9GHz). In this case, one carrier’s transmission should be taken into account in another carrier’s sensing procedure. The example is shown in Figure 2. Due to transmission in CC2 and CC3, subframe#Y and subframe#Z will be counted as non-monitored subframes in CC1, which will cause some resources not available in the resource selection window. 
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Figure 2 Non-monitored subframes in case of multiple carriers

But in some other cases like inter-band CA (e.g., one carrier is 2GHz and another carrier is 5.9GHz) where there is sufficient bandwidth separation between receiver and transmitter, it is not necessary to consider other carrier’s transmission during sensing procedure. Basically the behaviour on non-monitored subframes can be operated in each carrier, same as legacy Rel.14 UE. 
In case of intra-band CA which has not sufficient bandwidth separation, non-monitored subframes will be largely increased so that available resources within resource selection window become less. In this case, joint optimization of resource selection cross multiple carries based on proposal 1 becomes more useful. 
Conclusion
In this contribution we discussed UE behaviour of mode 4 in case of multiple carriers. Based on the discussions we propose following, 
Proposal 1: At least one of following aspects are considered into resource selection in case of multiple carriers, 1) Mapping between packet priority and resource pool priority 2) Frequency first resource selection  3) CBR 4) Received RSSI
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