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1 Introduction
During the V2V WI, some fundamental functionalities of inter-carrier operation, i.e. synchronization configuration and inter-carrier scheduling, have been specified. Nevertheless, some stage-3 details and other enhancements remained incomplete due to the limited time. Therefore, only partial functionalities can be supported for the inter-carrier operation of V2V by current specification. 
In this contribution, we will provide further analysis for inter-carrier operation. Particularly, we identify related issues with respect to resource allocation and cell selection/reselection, and provide potential solutions.
2 Resource Allocation
As mentioned above, inter-carrier scheduling has been supported for V2X sidelink communication. In addition to inter-carrier scheduling, it is also possible for a UE to transmit V2X messages using UE autonomous resource selection (i.e. mode 4) on a carrier other than the serving cell. Currently, inter-carrier configuration for mode 4, i.e. the serving cell configures the resources for mode 4 on another carrier, has not been supported for V2X inter-carrier operation over sidelink. To this end, a UE could only use pre-configured resource pools for V2X communication, when it is out of coverage on the V2X sidelink carrier but is not configured with inter-carrier scheduling. As a eNB-controlled Tx pool configurations is likely to yield potential benefits compared to pre-configuration with respect to e.g. decreasing interference, increasing reliability, etc., we think that inter-carrier mode-4 configuration should also be supported.
Proposal 1: Inter-carrier mode-4 configuration should be supported for V2X sidelink communication.

For inter-carrier V2X transmission, we think that it is enough for a Tx UE to send V2X massages on one single carrier at a time [1]. Therefore, two options could be considered for inter-carrier mode-4 configuration:
· Option 1: the serving cell could configure Tx resource pools for a list of candidate frequencies, and the UE autonomously selects one frequency for its V2X sidelink transmission.
In option1, the serving cell provides several transmission frequencies and associated Tx resource pools via SIB21 or RRC dedicated signaling. The UE could select a valid transmission carrier (e.g. based on sensing results, random selection, or other mechanisms) from those carriers configured by the serving cell. From our viewpoint, the carrier selection mechanism could be up to UE implementation.

· Option 2: the serving cell configures only one frequency and the corresponding Tx resource pools for mode-4 transmission.
In option2, the serving cell only provides the Tx resource pool configuration for one specific carrier. Therefore, the UE should only use the associated carrier for mode-4 transmission.

Considering option 1 could provide more candidate resources for the UE to perform resource selection in order to decrease the potential for transmission collisions, we prefer option 1 to option 2 and thus propose the following.

Proposal 2: For inter-carrier mode-4 configuration, the serving cell could configure Tx resource pools for multiple frequencies, and it is up to UE implementation how to select one valid transmission carrier.
From the reception perspective, we think the serving cell should also be able to provide the Rx pool configurations for another carrier. Especially for a dedicated V2X carrier (i.e. without any cell deployed on it ), we think that the Rx pools on this carrier should further be able to be configured by inter-carrier signaling, though the current specification only supports pre-configured Rx pools on this carrier [2]. For a carrier with a deployed cell, we think that the serving cell may be able to provide Rx pools for it as well, in order to decrease the receiving interruption potentially caused by reading SIB 21 for Rx pools configuration. Specifically, the serving cell may be able to provide the Rx pool configuration on another carrier at the cell level or at the carrier level.  
Proposal 3: For inter-carrier operation, the serving cell may provide the configurations of Rx pools at the carrier-level or at the cell-level for another carrier.
3 Cell selection/reselection
In case V2X sidelink communication is performed on a dedicated V2X carrier (i.e. without any cell deployed on it), a UE could camp on a serving cell deployed on another carrier and obtain the sidelink configurations as per the inter-carrier operation specified in V2V WI. For a RRC_IDLE UE, the cell reselection procedure should be triggered when the UE moves to the edge of the serving cell. According to the current cell reselection mechanism, the UE should reselect to the highest ranked cell from the detected neighbor cells based on evaluation parameters such as RSRP, priority, frequency information, etc. However, if the reselected cell does not support V2X services, the UE should have to use the pre-configuration on the V2X sidelink carrier. 
Observation 1: If a UE directly reuses existing cell reselection, it may (re-)select and camp on a cell that does not support V2X configuration, which forces the UE have to use pre-configuration on the V2X sidelink carrier after the cell reselection.

Practically speaking, we do not expect to apply such pre-configuration due to potential poor performance. Especially, the UEs using pre-configuration may further interfere with other UEs using network-controlled configuration, as their synchronization timings and resource pools may be different. To avoid this, we think that the UE should preferentially camp on a cell that supports inter-carrier operation during the cell reselection procedure.

Proposal 4: A UE should preferentially camp on a cell that can provide the sidelink configurations on the V2X carrier, instead of camping on a cell not supporting V2X and using pre-configuration.
4 Conclusion 
In this contribution, we further analyze the issues of inter-carrier operation and provide the associated solutions.

For inter-carrier resource allocation, the proposals are:

Proposal 1: Inter-carrier mode-4 configuration should be supported for V2X sidelink communication.

Proposal 2: For inter-carrier mode-4 configuration, the serving cell could configure Tx resource pools for multiple frequencies, and it is up to UE implementation how to select one valid transmission carrier.

Proposal 3: For inter-carrier operation, the serving cell may provide the configurations of Rx pools at the carrier-level or at the cell-level for another carrier.
For cell selection/reselection, the observation and proposal are:
Observation 1: If a UE directly reuses existing cell reselection, it may (re-)select and camp on a cell that does not support V2X configuration, which forces the UE have to use pre-configuration on the V2X sidelink carrier after the cell reselection.

Proposal 4: A UE should preferentially camp on a cell that can provide the sidelink configurations on the V2X carrier, instead of camping on a cell not supporting V2X and using pre-configuration.
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