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1. Introduction
This contribution proposes a new key issue on multi-PLMN coordination by application layer.

2. Reason for Change

In 5GS, the service-based architecture enables the service-based exposure of any NF via NEF to AF. This allows the AF to be capable of providing or assisting network support functionalities related to V2X operation (e.g. QoS notifications, parameter provisioning). According to SA2 (TS23.287), the V2X application server includes AF functionality; which implies that VAE server or any other SEAL server may act as AF, if authorized.     
The V2X communication will be multi operator environment since it is not possible to ensure that only one operator will offer the V2X service. This includes multi-PLMN roaming and non-roaming scenarios. In non-roaming scenarios the in-direct communication among V2X-UEs belonging to different PLMNs for exchanging safety related messages may be a key use case. Also, for the roaming scenario, a good example is the cross border communication cases which require multi operator support since different operators will offer the V2X services in the two sides of the border.
According to TS 23.501, multi-PLMN interaction can be achieved via different ways, e.g. NEF-to-NEF interactions, or PCF-to PCF interactions for non-roaming cases and for roaming cases using N24, N32 interfaces. Additionally, according to TS23.501, the involvement of AF in multi-PLMN interactions can be possible via N33 at the following cases. Below, two example non-roaming multi-PLMN architectures are presented considering 5GS-to-5GS interactions as well as 5GS-EPS interworking.
- Non-roaming architecture for Network Exposure Function (TS 23.501)
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- Non-roaming Service Exposure Architecture for EPC-5GC Interworking (TS 23.501)
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Observation: According to 23.501, AF is capable to support efficient interworking of multiple PLMNs in non-roaming scenarios by communicating with multiple NEFs and NEF+SCEF via N33 and T8. 
One particularly eV2X scenario is the interaction of AF with multiple PLMNs for joint provisioning and negotiating network parameters, since this may be required for efficient and fast inter-PLMN control, which may be of key importance for V2X safety related scenarios. For example, the possible QoS downgrade of a particular V2X-UE may have impact on other V2X-UEs which may be connected to different PLMN operator. In such case, the negotiation of QoS parameters and the joint configuration by a PLMN agnostic enabler layer (or assisted by the enabler layer) will allow for fast and reliable notifications between different PLMNs.
The coordination role of AF, could be for example:

· triggering of notifications to involved PLMNs regarding QoS/resource configuration / adaptation 

· translation of a monitoring event by one PLMN (e.g. QoS downgrade) to a trigger notification / alert to the other involved PLMNs, in order to allow for fast adaptation in all involved entities

· joint configuration / adaptation of network parameters (e.g. QoS, resource parameters) on behalf of PLMNs  
3. Proposal

It is proposed to agree the following changes to 3GPP TR 23.764 v0.1.0.
* * * Change * * * *

X.x
Key issue x – multi-PLMN support by application enabler layer
The V2X communication may be multi operator environment since it is not possible to ensure that only one operator will offer the V2X service. One example is V2X communication for some basic safety critical services or advanced driving assistance applications, as platooning, will be multi operator environment since the ultra-high reliability and low latency requirements here are nearly impossible to ensure in case only one operator will offer the V2X service. To this end, 5GAA has concluded on three multi-PLMN scenarios to be supported for V2X services [x, section 4], namely 1) RAN sharing, 2) multi-PLMN V2X service offering and 3) regional roaming scenarios.  
According to TS 23.501, the involvement of AF in multi-PLMN interactions can be possible via N33 and T8. In this regard, AF may support efficient interworking of multiple PLMNs in non-roaming scenarios by communicating with multiple NEFs and NEF+SCEF via N33 and T8. 
The VAE server, acting as AF, may be capable of receiving network & QoS parameters from one or multiple PLMNs, as well as receiving application requirements from one or multiple application servers. Hence, VAE server could efficiently support some multi-PLMN interactions in the above scenarios (e.g. by configuring QoS / network parameters on behalf of underlying PLMNs). 
This study needs to investigate whether and how the application layer functional model can be enhanced to support efficient multi-PLMN interactions for the aforementioned multi-PLMN scenarios as concluded in [x] 
* * * End of Change * * * *
* * * Change * * * *
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* * * End of Change * * * *
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