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Discussion and Decision
1 Introduction
In this contribution, we will discuss the support of inter PLMN V2X operation via PC5.
2 Discussion
One of the V2X service deals with safety assurance about car-to-car or car-to-pedestrian collision. This  kind of collision has to be avoided at any time, so V2X message needs to be transmitted to any ambient nodes (e.g. human, car, RSU, etc.) regardless of their PLMN, which means that it is important to guarantee the communication among inter PLMN users via Uu or PC5. We consider various options to deal with inter PLMN operation via PC5.
Method 1) one ITS carrier is assigned to one PLMN
Each PLMN can configure RX resource (RX pool) and one or multiple TX resources (multiple TX pools) in its own ITS carrier for V2X communication as shown in Figure 2‑1. UE may support inter PLMN V2X operation differently according to the number of RF chains.
Option 1-1) with one RF chain
For each ITS carrier, V2X UE supports the reception from other PLMNs with one RF chain by a TDM manner. But it may cause much latency to receive V2X message according to TDM configuration. For V2X message carrying safety information which is delay-sensitive, it is not a good manner to use one RF chain with TDM. For example, if the number of ITS carriers is M, it takes M times (or M subframes) for V2X UE to receive inter PLMN V2X message from M PLMNs, as shown in Figure 2‑1.
Option 1-2) with multiple RF chains
V2X UE supports the reception from other PLMNs with multiple RF chains. With this configuration, it seems that the operation is simple but UE’s implementation is not feasible since there can be many ITS carriers per region and the number of ITS carriers per region can be different. V2X UE has to have many RF chains as same as the most number of ITS carriers. But the form factor for V2X UE may be limited to a certain size andUE cannot afford to implement such many RF chains.
Observation 1: The usage of separate RX resource pools per PLMN may not be feasible for inter-PLMN via PC5.
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Figure 2‑1 Separate resource pools for inter-PLMN V2X operation via PC5
Method 2) one ITS carrier is assigned to multiple PLMNs
For multiple PLMNs, common RX resource (RX pool) and separate TX pool for each PLMN could be configured in one ITS carrier as shown in Figure 2‑2. In this case, V2X UE can receive any data transmitted from other PLMNs if the V2X UE can monitor the common RX pool. To support this method, an eNB has to provide the information about common RX pool by dedicated signalling or in broadcast manner. It is also important for the eNB to know how to get the configuration information of other PLMNs.
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Figure 2‑2 Common RX resource pool for inter-PLMN V2X operation via PC5
Observation 2 : RX resource pool in one ITS carrier should be coordinated among PLMNs. 
Proposal 1: RAN2 is asked to discuss how eNB to get the configuration of other PLMNs for inter PLMN operation via PC5.
3 Conclusion
The following observations and proposal are driven for V2X inter PLMN operation via PC5.
Observation 1: The usage of separate RX resource pools per PLMN may not be feasible for inter-PLMN via PC5.
Observation 2 : RX resource pool in one ITS carrier should be coordinated among PLMNs.
Proposal 1: RAN2 is asked to discuss how eNB to get the configuration of other PLMNs for inter PLMN operation via PC5.[image: image3.png]
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