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1. Introduction
In V2X, a vehicle should be able to receive all the V2X messages sent by the adjacent V2X devices (e.g. within 300 meters).  For the vehicles near the edge of the eNB, it should also receive the V2X messages sent by the vehicles from the other eNBs. The following figure shows an example, the light yellow areas belong to eNB A, and the light blue areas belong to eNB B; the vehicle “V1” should be able to communicate with V2,3,6,7 (the vehicles within 300 meters) on PC5; the V6 should be able to communicate with V1,7,8 on PC5.
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Figure 1: inter-eNB scenario for V2X communication
Sub-channel has been introduced for V2X sidelink communication, UE should perform V2X sidelink transmission and reception based on sub-channel configuration. UE receives V2X sidelink communication based on the valid sub-channel configuration. If sub-channel configuration of a resource pool is different between Tx and Rx, V2X sidelink communication can’ t work correctly.
E.g. the V1 may not be able to receive the V2X messages on PC5 from V6, if the sub channel used by V6 is not configured in the Rx Pools of V1. The issue is serious and not acceptable especially for the safety services.
In this contribution, we will further discuss the inter-eNB scenario mentioned above and provide relevant solutions to resolve the issue.
2. Discussion
To understand the issue clearly, the figure 2 shows an example of different sub-channel configurations.
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Figure 2: example of different sub-channel configuration
If UE transmits V2X sidelink messages using the sub-channel configuration 1, and the other UE receives V2X sidelink messages using the sub-channel configuration 2 in the same resource pool, it doesn’t work at all. 

To avoid transmission/reception issue due to different sub-channel configuration, for a resource pool, the Rx sub-channel configuration should be same to the Tx sub-channel configuration. 
Observation 1: To avoid transmission/reception issue due to different sub-channel configuration, for a resource pool, the Rx sub-channel configuration should be same to the Tx sub-channel configuration.

Base on the introduction and analysis above, the key issue is how to make an eNB knows the sub-channel configuration of the adjacent eNBs. To solve the issue, the potential solutions are provided as below:

· Solution 1: OAM based solution
· Solution 2: Implementation based solution
· Solution 3: Signalling based solution

· Exchange the sub channel configuration for Tx between the adjacent eNBs in the X2 interface

· Exchange the sub channel configuration for Tx via S1 interface if X2 not available

For the solution 1, OAM configuration is always possible. Via OAM configuration, eNB A can get the configuration of Rx pools which covers all the Tx pools used in eNB A and its adjacent eNBs. With the “full” Rx pools, the UEs from eNB A will not miss the V2X messages sent by the UEs in other eNBs. However, by this solution, different eNBs may require different Rx pool configuration, this will bring more work to OPEX.

Observation 2: Via OAM configuration, each eNB can get a “full” Rx Pool list which covers all the Tx pools used in it and its adjacent eNBs, however this will increase the OPEX cost.
For the solution 2, base on the deployment of V2X, in quite a big area, e.g. a city or a country, all the eNBs which support V2X services use the same Rx Pool list, different eNBs may use different Tx pools. Actually we can treat this solution as the part of solution 1, a specialized OAM configuration depends on the deployment of V2X. This solution is simple for the OAM configuration and eNB configuration. However, this may require UE to keep listening on some more Rx pools, this will lead to higher power consumption to a V2X device.
Observation 3: Base on the deployment/implementation, all the eNBs in the network can use the same Rx pools for V2X services. However, this may lead to higher power consumption for the UEs to keep listening all the Rx pools configured. 
For the solution 3, if the X2 interface is valid, the Tx pools used in the adjacent eNBs can be exchanged via X2AP signallings. As the configuration of Tx pools for an eNB is static or semi-static, it could be exchanged in the X2 setup procedure, and it could be updated via ENB CONFIGURATION UPDATE procedure.
Observation 4: If X2 is available, X2 setup procedure can be used to exchange the Tx pools between the adjacent eNBs, and  ENB CONFIGURATION UPDATE procedure can be used to update the configuration if any changes. 

If X2 is not valid between the adjacent eNBs, the Tx pools between the eNBs could be exchanged via MME through the S1AP signallings. E.g. transfer the Tx pools from eNB1 to eNB2 by the existing ENB CONFIGURATION TRANSFER and MME CONFIGURATION TRANSFER messages, or by the new defined new S1 signallings.
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Figure 2: Transfer Tx pools configuration between eNBs via S1
Observation 5: If X2 is not available, Tx pools between the adjacent eNBs could be exchanged via S1 interface by using ENB CONFIGURATION TRANSFER and MME CONFIGURATION TRANSFER messages or new defined S1AP signallings.
3. Proposal
Based on the Observations above, we have the following proposals:

Proposal 1: RAN3 is requested to discuss how to guarantee a V2X UE will not miss the V2X messages on PC5 sent by the UEs in the adjacent eNBs.

Proposal 2: If signalling based solution is decided, RAN3 is requested to discuss and agree the attached CRs [2] [3].
Proposal 3: If signalling based solution is decided, RAN3 is requested to send the LS [4] to RAN2 for further work, e.g. definition of RRC container.
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