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1. Introduction
There might be a scenario that PC5-based V2X operations are performed on a V2X 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




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 give some proposals.
2. Discussion
In RAN1 #85 meeting, the following agreements were achieved [1]:
	· Rel-12 DFN definition is reused.

· When GNSS is the synchronization reference, DFN is derived from GNSS.

· Details are up to RAN2.

· For the other cases, DFN is derived according to Rel-12 behavior.


There are two types synchronization source, i.e. eNB or GNSS, in PC5-based V2V. DFN equals to SFN when V2X UE synchronizes with eNB. Otherwise, DFN is calculated from UTC timing when GNSS is the synchronization reference. UEs have synchronization timing offset for synchronizing with eNB or GNSS respectively. Because of transmission delay and receiving error, in-coverage UEs at cell edge synchronize with eNB may have large timing offset with GNSS even if DFN derived from eNB is synchronized with GNSS.
To avoid V2X UEs belonging to the different clusters which synchronizing with eNB or GNSS respectively, V2X UEs in the same area should be configured to synchronize with the same synchronization source. If any eNB can configure V2X synchronization source of V2X dedicated carrier, eNBs (Macro cell, micro cell, small cell) have to exchange this information each other to uniform synchronization source of V2X dedicated carrier. Further, UEs can’t synchronize each other while synchronizing with cells on different carriers in asynchronization network. In addition, it is unnecessary to support V2X operation on all carriers. It is suggested that only eNBs working on the specific carrier (e.g. 2GHz) support V2X synchronization source configuration of other carrier. 
V2X configuration carrier is applicable to V2X on which eNB may configure synchronization and/or configuration information of other carrier. 
Proposal 1: Only cells on V2X configuration carrier can configure V2X synchronization source of other carrier.

Proposal 2: All cells in a certain area should configure V2X UEs to use the same synchronization source.
According to TS 36.304, in-coverage / out-of-coverage detection fully depends on whether network coverage is available on the carrier. If the UE cannot detect any cell on the V2X dedicated carrier meeting the S criterion, it shall consider itself to be out-of-coverage for sidelink operation on that carrier. The UE may perform the sidelink communication according to sidelink preconfiguration. In order to avoid V2X UE perform the sidelink communication using preconfiguration directly based on no network coverage on V2X dedicated carrier , UE should perform in-coverage / out-of-coverage detection on both V2X configuration carrier and V2X dedicated carrier. To simplify the process of V2X configuration carrier detection, V2X configuration carrier info can be preconfigured in UE. 

Proposal 3: Introduce V2X configuration carrier which is preconfigured in UE.
Proposal 4: V2X UE considers itself to be out-of-coverage for V2X sidelink operation when there is not network coverage on V2X dedicated carrier and no V2X configuration on V2X configuration carrier.
Proposal 5: Introduce V2X in-coverage / out-of-coverage criterion in 36.304.
Furthermore, besides the V2X synchronization source configuration, other V2X configuration also can be configured by eNB via inter-carrier configuration. E.g. UE can acquire sidelink resource pool configuration for V2X dedicated carrier from eNB on V2X configuration carrier. 
Proposal 6: Besides the V2X synchronization source configuration, UE can acquire other inter-carrier V2X configuration from eNB on V2X configuration carrier.
Text Proposal to capture V2X Configuration Carrier in 36.331 and 36.304 are provide in [2] and [3] respectively.
3. Conclusion
In this contribution, we propose:
Proposal 1: Only cells on V2X configuration carrier can configure V2X synchronization source of other carrier.

Proposal 2: All cells in a certain area should configure V2X UEs to use the same synchronization source.
Proposal 3: Introduce V2X configuration carrier which is preconfigured in UE.
Proposal 4: V2X UE considers itself to be out-of-coverage for V2X sidelink operation when there is not network coverage on V2X dedicated carrier and no V2X configuration on V2X configuration carrier.
Proposal 5: Introduce V2X in-coverage / out-of-coverage criterion in 36.304.
Proposal 6: Besides the V2X synchronization source configuration, UE can acquire other inter-carrier V2X configuration from eNB on V2X configuration carrier.
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