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Introduction
[bookmark: _Ref178064866]According to the email discussion report of multi-carrier and RAN2 LTE V2X Conference call 1 (January 11th), most of multi-carrier related issues have been discussed, but there are still a lot of FFS issues. 
1. Support mode-4 inter-carrier configuration for V2x sidelink communication
2. Use both SIB21 and RRC dedicated signalling to carry the inter-carrier configuration for mode-4
3. For inter-carrier configuration of mode-4, the selection of the carrier and corresponding TX/RX resource pool is up to UE implementation.   FFS if some additional mechanisms/configuration is needed.  
4. No additional enhancement is needed for mode-3 to support inter-carrier configuration.  FFS whether more than one resource pool needs to be configured for mode-3 to allow configuration of pools with different synchronization types.  
5. Support inter-carrier configuration of RX resource pool for V2x sidelink communication
6. Proposal 6 and 7 need to be discussed together and will be treated in the next meeting based on contributions.  
7. Enable the UE to read from other PLMNs the RX resource pool configuration.  
8. The serving eNB can indicate to the UE the RX resource configuration for inter-PLMN operation directly.    FFS what information is indicated (e.g. provide the frequency which the UE should read the resource configuration from or the full configuration).   FFS if the eNB can indicate the TX resource configuration/pool, provide just the frequency for tx pool acquisition, or nothing for inter-PLMN operation.  
9. Enhance legacy ProSe capability signalling to multi-carrier sidelink V2V operations
10. Enhance SidelinkUEInformation signalling to allow UE to report multiple interested carriers for V2X sidelink transmission/reception.  FFS what and how this information is used or chosen by the UE (e.g. safety/non-safety).
11. FFS what is the maximum number of carriers to be configured for V2x PC5 communication. 
In this paper, based on the agreements above, we will further discuss these FFS issues and give our proposals.
Discussion
Whether prioritizing the Uu carrier/cell carrying the inter-carrier configuration or not
During the email discussion, the enhancement of prioritizing the Uu carrier/cell carrying the inter-carrier configuration has been discussed. In our opinion, cross-carrier scheduling or configuration is an optimization scheme to improve the UE performance. It seems unworthy to prioritize the Uu carrier/cell carrying the inter-carrier configuration. The prioritizing the Uu carrier/cell carrying the inter-carrier configuration may change of the LTE handover/cell reselection procedure. If the Uu carrier or the cell carrying the inter-carrier configuration has higher priority, this will force all V2X UEs camp in that cell /that carrier, which may lead to load imbalance issues.
So it is suggested that UE should follow the legacy LTE handover/cell reselection procedure. If the carrier chosen by legacy LTE procedure happens to carry cross-carrier configuration, then UE follows this configuration. Otherwise, for the carrier on which the UE is out of coverage, the UE could just use the pre-configured V2X sidelink resources, and for the carrier on which the UE is in coverage, the UE may monitor the system information and acquire the relevant sidelink RX/TX resource configuration directly from the neighbour cell and follow it to transmit V2X messages.
Observation1: It seems unworthy to prioritize the Uu carrier/cell carrying the inter-carrier configuration since it may lead to load imbalance issues.
Proposal1: UE should follow the legacy LTE handover/cell reselection procedure to select Uu carrier and cell.
Configuration for inter-PLMN operation
It is agreed that the serving eNB can indicate to the UE the RX resource configuration for inter-PLMN operation directly. In our opinion, the inter-PLMN RX/TX resource configuration similar to R-13 inter-PLMN discovery can be leveraged for V2X operation. Specifically, the serving eNB may indicate to UE the V2X sidelink RX/TX resource configuration for inter-PLMN operation directly to avoid the need to read SIB from other PLMNs. Meanwhile, the serving eNB can also indicate to the UE the different Uu inter-PLMN frequencies on which the UE may autonomously acquire the neighbour cell’s V2X sidelink RX/TX resource configuration from the system information broadcast on inter-PLMN frequencies.
Proposal2: Similar to R-13 inter-PLMN discovery, the serving eNB may indicate to the UE the RX/TX resource configuration for inter-PLMN operation directly or the different Uu inter-PLMN frequencies on which the UE may autonomously acquire the neighbour cell’s sidelink RX/TX resource configuration from the system information broadcast on inter-PLMN frequencies.
Whether more than one resource pool needs to be configured for mode-3 
As discussed in RAN2 LTE V2X Conference call 1, it is FFS whether more than one resource pool needs to be configured for mode-3 to allow configuration of pools with different synchronization types. According to our understanding, the eNB configures only one type of sync source on the concerned carrier for the UE. Correspondingly, the eNB should be able to configure a mode-3 resource pool that allows this type of sync source for the UE. Otherwise, it is a useless resource pool if this type of sync source is not allowed. Therefore, only one resource pool needs to be configured for mode-3.
Proposal3: Only one resource pool needs to be configured for mode-3.
Enhancement on reporting interested carriers
It is agreed to enhance SidelinkUEInformation signalling to allow UE to report multiple interested carriers for V2X sidelink transmission/reception during RAN2 LTE V2X Conference call 1. But what and how this information is used or chosen by the UE is still FFS. In our opinion, with the indication of interested carriers, the serving cell can configure the UE to perform inter-carrier measurement on interested carrier and help the UE handover to the interested carrier based on the measurement result. Furthermore, considering the UE may have different capabilities of simultaneous transmission/reception, the eNB can allocate the Uu resources in reasonable way with the help of interest carriers indication. For instance, if the UE reports that it is interested to transmit/receive V2X sidelink communication on carrier-1, and it also reports that it cannot support simultaneous transmission/reception on carrier-1 and the serving carrier, then the eNB may try to allocate the Uu resource that is not overlapping with the tx/rx resource pool on the carrier-1 for the UE. On the other hand, for the issue how to choose the interested carriers, we think it is better to leave it to UE implementation. 
Observation2: UE reporting multiple interested carriers for V2X sidelink transmission/reception is beneficial for the eNB to allocate resources and configure inter-carrier measurement.
Proposal4: How to choose the interested carriers is up to UE implementation. 
The maximum number of carriers to be configured for V2X PC5 communication
Since the vehicle UE may be involved in multiple type of V2X service on different carriers, multiple carriers should be configured for V2X PC5 communication for the UE. Considering the eNB may performs cross-carrier scheduling for mode-3 UE, the space of CIF is an important factor to decide the maximum number of carriers to be configured for V2X PC5 communication. In our opinion, 8 carriers would be good choice considering the overhead and usefulness perspectives. For mode-4, there is no constrain for CIF, how many numbers of carriers to be configured for V2X PC5 communication can be decided by the eNB.
Proposal5: The maximum number of carriers to be configured for mode-3 V2X PC5 communication is suggested to be 8.
Conclusion
In this paper, we have discussed the FFS multi-carrier related issues and give our observations and proposals.
Observation1: It seems unworthy to prioritize the Uu carrier/cell carrying the inter-carrier configuration since it may lead to load imbalance issues.
Observation2: UE reporting multiple interested carriers for V2X sidelink transmission/reception is beneficial for the eNB to allocate resources and configure inter-carrier measurement.
Proposal1: UE should follow the legacy LTE handover/cell reselection procedure to select Uu carrier and cell.
Proposal2: Similar to R-13 inter-PLMN discovery, the serving eNB may indicate to the UE the RX/TX resource configuration for inter-PLMN operation directly or the different Uu inter-PLMN frequencies on which the UE autonomously acquire the neighbour cell’s sidelink RX/TX resource configuration from the system information broadcast on inter-PLMN frequencies.
Proposal3: Only one resource pool needs to be configured for mode-3.
Proposal4: How to choose the interested carriers is up to UE implementation. 
Proposal5: The maximum number of carriers to be configured for mode-3 V2X PC5 communication is suggested to be 8.
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