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1. Introduction
In V2V WI, the cross-carrier configuration of synchronization source is supported and a new IE v2x-InterFreqInfoList-r14 has been introduced accordingly[1].

As for V2X, multiple dedicated V2X carriers are supported and the dedicated V2X carriers would be on ITS band (5.9GHz) where no network is deployed. This gives more potential usage of cross-carrier configuration in V2X.
In this contribution, we will discuss the cross-carrier configuration of V2X and give our proposals.
2. Discussion
According to RAN2’s agreement, a new RRC IE InterFreqInfoList-r14 has been introduced in the V2V WI. It is used for the inter-carrier frequency configuration of synchronization reference in case that the frequency for V2V transmission is not the serving frequency of the UE. As to V2X WI, the inter-carrier aspect would be much more complicated since multiple dedicated V2X carriers and ITS band are applied.
Firstly, in terms of multi-carrier operation, the configuration of V2X resource pool would be impacted. In D2D, when the frequency used for sidelink is not the serving frequency of UE, the UE can still acquire resource pool configuration from the cell on prose carrier as long as it is in coverage. As to the V2X, if the dedicated V2X carrier is on the ITS band (e.g. 5.9GHz) where no eNB is deployed (as illustrated in Fig.1). 
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Figure 1: V2X dedicated carrier on 5.9GHz
According to the in coverage/out of coverage criteria specified in 36.304[2], the V2X UE is always out of coverage in this case, only the pre-configured resource pool is available. This may limit the performance of V2X, for instance, the pre-configuration of a zone would not be suitable for the road distribution. In order to prove the overall performance of V2X service, it is reasonable to introduce some mechanism to provide RX and TX resource configuration for V2X UEs work on the dedicated carriers where no eNB is employed. One straightforward approach is to support inter-carrier configuration for resource pool as following steps:
1. If a UE works on dedicated V2X carrier without eNB deployment, it should search for a suitable cell on the LTE carrier (e.g. ~2GHz)

2. If a cell fulfilling S criteria is detected on the LTE carrier, this UE should acquire TX and RX resource pool from the serving cell in SIB21 or dedicated RRC signalling.
3. If no cell fulfilling S criteria is detected or no cross-carrier configuration is provided by the serving cell, UE should use the pre-configured resource pool.
Proposal 1: Cross-carrier configuration of resource pool should be supported in V2X.

Proposal 2: If no eNB is deployed on V2X dedicated carrier, UE can search for a serving cell on LTE carrier supporting cross-carrier configuration to acquire inter-carrier resource pool and synchronization configuration.
Proposal 3: If no eNB is deployed on V2X dedicated carrier and no inter-carrier configuration is provided by serving cell, UE should use the pre-configured resource pool.
To support the cross-carrier configuration, the serving cell should be aware of the V2X resource configuration on the dedicated V2X carrier without eNB deployment. This can be handled by OAM to configure the eNB supports inter-carrier configuration with the V2X resource configuration on dedicated V2X carriers. 
Proposal 4: For eNB supporting cross-carrier configuration, the V2X resource configuration is provided by OAM.
To provide inter-carrier configuration of resource pool to the UEs working on dedicated V2X carrier, the IE interFreqInforList-r14 can be used. Since the ITS band includes multiple carriers for V2X service, the TX and RX resource pool configuration for each dedicated V2X carrier should be indicated, respectively.
Observation 1: For eNB support inter-carrier configuration, it can reuse the IE interFreqInforList-r14 to provide the resource configuration for UE on dedicated V2X carrier without eNB deployment. Different V2X dedicated carriers should be indicated individually.
For the UE on dedicated V2X carrier without eNB deloyment, it is not desired to allow it to search serving cell all the LTE bands. Beacuse 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 5: To introduce the V2X configuration carrier, UEs search cell on this carrier to acquire cross-carrier configuration.
Proposal 6: V2X UEs are pre-configured with the frequency of V2X configuration carrier.
In addition, it would lead to some confusion about condition when UE should use the pre-configured resource. One solution is to modify the criteria for in/out of coverage. Specifically, a V2X UEs consider it is out of coverage only if it cannot detect a cell fulfilling S criteria both on the dedicated V2X carrier or the V2X configuration carrier.

Proposal 7: V2X UE consider it is out of coverage only if it cannot detect a cell fulfilling S criteria both on the dedicated V2X carrier or the V2X configuration carrier.
3. Conclusion
In this contribution, we gave the proposals and observations:

Proposal 1: Cross-carrier configuration of resource pool should be supported in V2X.

Proposal 2: If no eNB is deployed on V2X dedicated carrier, UE can search for a serving cell on LTE carrier supporting cross-carrier configuration to acquire inter-carrier resource pool and synchronization configuration.
Proposal 3: If no eNB is deployed on V2X dedicated carrier and no inter-carrier configuration is provided by serving cell, UE should use the pre-configured resource pool.
Proposal 4: For eNB supporting cross-carrier configuration, the V2X resource configuration is provided by OAM.
Proposal 5: To introduce the V2X configuration carrier, UEs search cell on this carrier to acquire cross-carrier configuration.

Proposal 6: V2X UEs are pre-configured with the frequency of V2X configuration carrier.
Proposal 7: V2X UE consider it is out of coverage only if it cannot detect a cell fulfilling S criteria both on the dedicated V2X carrier or the V2X configuration carrier.
Observation 1: For eNB support inter-carrier configuration, it can reuse the IE interFreqInforList-r14 to provide the resource configuration for UE on dedicated V2X without eNB deployment. Different V2X dedicated carrier should be indicated individually.
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