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1 Introduction
The technical report TR 36.885 [1] includes various operating aspects and three possible scenarios. In this paper we clarify the details on inter-PLMN operation for V2x service, including both PC5 and Uu based service delivery.
2 Discussion
In this section we analyse the impact from inter-PLMN operation with emphasis on PC5 operations.
2.1 Inter-PLMN PC5 operation
In this section, we differentiate between dedicated carrier(s) for each operator (case 4C) and shared carrier(s) for multiple operators (case 4B).

· (Aspect 4) Operating scenarios

· Case 4A: Single operator operation
· Case 4B: A set of PC5 operation carrier(s) is shared by UEs subscribed to different operators. This means that UEs belonging to different operators may transmit on the same carrier. 
· Case 4C: Each operator is allocated with a different carrier. This means that a UE transmits only on the carrier allocated to the operator which it belongs to.
· FFS: Case 4D: No operator operation 
2.1.1 Case 4C: dedicated carrier
Related to V2V operations over sidelink, in ProSe communication Rel-12/13, UEs are allowed to transmit in the serving PLMN only. Benefit of allowing a UE to transmit in a non-serving PLMN for V2X is not clear. However, since latency is a very important requirement in V2X, being able to read V2X traffic directly from another PLMN enables reduced latency compared to a solution with e.g. a common V2X server in the core. That does not exclude a solution in which a V2X server is shared by multiple operators, but being able to read V2X messages directly gives the possibility for reduced latency. 
Various levels of network coordination can be foreseen and should be supported, but it should be possible for UEs to read resource configurations (especially Rx resource pool) from other operators.

Proposal 1 It shall be possible for a UE to read inter-operator V2x sidelink resource configuration.
2.1.2 Case 4B: shared carrier

To support this scenario, the resource allocation on the shared carrier can be solved in different ways.
For example, for mode-2, there are two alternatives:

-
Either we do not split resources between PLMNs, but reuse all the resources in all PLMNs. This requires UEs from different operators to handle the inevitable inter-PLMN collisions in some UE autonomous way;

-
Or we split the resources among the PLMNs. This allows each operator to enable different control on the parameters in general, e.g., power control, re-transmission number, resource pool control between services etc;
Network controlled resource scheduling is one main advantage compared to other technologies (e.g., used by 802.11p system), therefore we believe that network assistance over the shared carrier is supported.
Proposal 2 For case 4B, network scheduled resource allocation (mode-2 or mode-1) is supported.

To achieve the mentioned resource partitioning between operators, tools are needed for RAN awareness of the resource allocation:

-
At eNB side, it can be known from O&M configuration directly, or from S1 signalling (which further relies on configuration / signalling from core network entities);

-
At UE side, it can be known from signalling from core network entities, e.g., V2x function, or application server, but since it requires the UE to be in connected mode to keep updated on the information, it would be more flexible to broadcast it using Uu signalling directly. 

Proposal 3 For case 4B, semi-static partitioning between operators of the shared V2X spectrum is beneficial to limit transmission collisions between different operators. No specification impact is required.
Such resource partitioning may also consider reservation of common resources to be used when the UE is not in the coverage of serving PLMN.

Proposal 4 Such partitioning may also consider reservation of resources to be used only for out-of-coverage operations.
3 Conclusion

Based on the discussion in section 2 we propose the following:
Proposal 1
It shall be possible for a UE to read inter-operator V2x sidelink resource configuration.
Proposal 2
For case 4B, network scheduled resource allocation (mode-2 or mode-1) is supported.
Proposal 3
For case 4B, semi-static partitioning between operators of the shared V2X spectrum is beneficial to limit transmission collisions between different operators. No specification impact is required.
Proposal 4
Such partitioning may also consider reservation of resources to be used only for out-of-coverage operations.
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