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1. Introduction
There might be a scenario that PC5-based V2X operations are performed on a V2 X dedicated carrier where there is no cellular LTE coverage, e.g. 5.9GHz. And Uu-based V2X operations are performed on LTE network coverage (which is normally deployed at ~2GHz band).

This scenario is depicted in Figure 1
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Figure 1: Scenario without cellular coverage on the V2X dedicated carrier
It was agreed by RAN1 [1] that eNB can configure synchronization source (i.e., GNSS or eNB) of other carrier (e.g. V2X dedicated carrier) to UE.

	Agreement in RAN1 #84bis:
· Whether eNB timing or GNSS timing is prioritized can be per carrier cell-specifically configured by the cell on which an UE camps

· The carrier that UE camps on can be different carrier other than the carrier that the priority is configured

· If the UE does not receive such a configuration, UE selects synchronization source with the same priority order as out of coverage case

· FFS: The priority order for out of coverage case




Besides cross-carrier configuration of synchronization, RAN1 also agrees to support cross-carrier scheduling for V2V with mode-1:

	Agreement in RAN1 #85:
· Support cross carrier scheduling for sidelink SPS and dynamic scheduling for V2V with mode-1

· PC5-based V2V design will support the multiple-operator scenario but not be optimized for it.

· Details FFS, e.g.,
· How to handle timing difference between eNB timing and PC5 timing, when it exists

· PC5 resource partitioning among multiple operators
Resource coordination across operators is out of 3GPP scope.


Based on RAN1’s agreement, V2X UE may need to acquire the synchronization configuration from the carrier other than V2X dedicated carrier. It is different from Rel-12/13 D2D which only depends on the configuration of the same frequency.
In this contribution, we discuss inter-carrier configuration and inter-carrier scheduling.
2. Discussion
This means the controlling carrier of scheduling information could be different from that used for V2X service transmission. One potential usage scenario of the cross-carrier scheduling is as that illustrated in the introduction part:
· UE cannot find any suitable serving cell on the carrier configured to perform V2X communication (e.g. 5.9GHz), hence it consider itself to be out of coverage as specified in 36.304.
· UE is able to perform mode-1 V2X communication via cross-carrier scheduling if it can find a suitable serving cell on the V2X configuration carrier.
However, it is not clear whether UE use the preconfigured resource pool in this case or it is permitted to apply cross-carrier scheduling according to current specification. In our opinion, the network controlled resource allocation should be prior to the preconfigured resource pool. One solution is to modify the judgment criteria for in coverage/ out of coverage for V2X. Specifically, if UE is configured to perform V2X communication on non-LTE band e.g. 5.9GHz, it should search the 2.6GHz for a suitable serving cell. If there is still not any suitable serving cell found, it would consider itself to be out of coverage, and then the preconfigured resource pool is used.
On the other hand, if UE can find a suitable serving cell, then it can acquire the synchronization and resource allocation configuration for the dedicated V2X by SL-InterFreqInfoV2X in SIB21 or RRCConnectionReconfiguration as defined in [2]. Therefore, when UE can acquire V2X configuration from a carrier other than the dedicated V2X carrier, it should consider it to be in coverage as well.
For the UE configured with dedicated V2X carrier, it might search for suitable serving cell on all LTE carriers. However, it is not likely that all the eNBs support the V2X service. Furthermore, UEs can’t synchronize each other while synchronizing with cells on different carriers in asynchronization network. In R12/13 D2D, UE interested in sidelink communication detects cells on the carrier configured to perform sidelink communication for in coverage/out of coverage judgment. Similarly, a V2X configured carrier could be defined, on which eNB support inter-carrier configuration and cross-carrier scheduling for V2X. 
Only eNBs working on the specific V2X configuration carrier (e.g. 2GHz) support V2X synchronization source configuration of other carrier. And in coverage/out of coverage criteria is based on whether UE can find a suitable cell on the V2X configuration carrier.
Proposal 1: Only cells on V2X configuration carrier support cross-carrier scheduling and inter-frequency synchronization configuration.
Proposal 2: The in coverage/out of coverage criteria for UE is configured to perform V2X communication on the dedicated V2X carrier e.g. 5.9GHz is as follow:

· In coverage: If the UE detects at least one cell on the specific V2X configuration carrier fulfilling the S criterion.

· Out of coverage: If the UE cannot detect any one cell on the specific V2X configuration carrier fulfilling the S criterion.

Moreover, since inter-carrier scheduling is supported for V2V UE with mode-1, it is reasonable to support mode-2 resource selection for UE configured to perform V2X communication on dedicated V2X carrier. This can be simply realized by indicating mode-2 resource pool for dedicated V2X carrier via the cells on V2X configuration carrier.

Proposal 3: Cross-carrier configuration is supported for V2X UE with mode-2.

Proposal 4: V2X configuration carrier can configure the mode-2 resource pool for dedicated V2X carrier e.g. 5.9 GHz.
3. Conclusion
In this contribution, inter-carrier configuration and scheduling was discussed. We proposed:

Proposal 1: Only cells on V2X configuration carrier support cross-carrier scheduling and inter-frequency synchronization configuration.

Proposal 2: The in coverage/out of coverage criteria for UE is configured to perform V2X communication on the dedicated V2X carrier e.g. 5.9GHz is as follow:

· In coverage: If the UE detects at least one cell on the specific V2X configuration carrier fulfilling the S criterion.

· Out of coverage: If the UE cannot detect any one cell on the specific V2X configuration carrier fulfilling the S criterion.

Proposal 3: Cross-carrier configuration is supported for V2X UE with mode-2.

Proposal 4: V2X configuration carrier can configure the mode-2 resource pool for dedicated V2X carrier e.g. 5.9 GHz.
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