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1. Introduction
This contribution proposes a solution to key issue 6 on multi-PLMN support by application enabler layer.

2. Reason for Change
In TR 23.764, key issue 6 was approved and aims to study whether and how the application layer functional model and VAE layer capabilities can be enhanced to support multi-PLMN interactions.
5.6
Key issue 6 – 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. Basic safety critical services or advanced driving assistance applications as platooning are some examples of V2X services that may be in multiple PLMN environments.
According to 3GPP TS 23.501 [11], 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 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 and VAE layer capabilities can be enhanced to support multi-PLMN interactions. 
In non-roaming scenarios, direct communication among V2X-UEs which are registered to different PLMNs for exchanging advanced driving / safety-related messages may be a key use case. One particular example is a V2V application like platooning or cooperative lane merging, where one or more V2X-UEs joining the V2X service communicate via NR-PC5 belong to different PLMNs. 
The sidelink radio resources for this communication may be either operator-managed (FR1 and FR2 spectrum bands can be used for 5G-V2X services or not managed by the operator (e.g. ITS bands). In the operator-managed spectrum considerations, one or more networks may provide assistance in control plane (for example semi-persistent / dynamic scheduling of SL resources by BS, provisioning of SL policies / radio parameters by PCF/V2XCF). 

The provisioning of parameters / policies, according to SA2 (TS 23.287) can be provided either by the V2X server or by the PCF / V2XCF. These policies/ parameters are for scenarios targeting single PLMN service offering or roaming multi-PLMN scenarios and can be some of the following:
· Policy/parameters per RAT (NR PC5, LTE PC5)
· Radio parameters: Includes the radio parameters per PC5 RAT (i.e. LTE PC5, NR PC5) for out of coverage scenarios
· Access Stratum (AS) layer configurations
For the multi-operator V2X scenarios there are some challenges related to the provisioning of policies and radio parameters, when operator managed resources are used. A possible solution to this problem, would be to either provision the PC5 parameters after direct negotiation between PLMN operators (similar to the roaming scenario), or this could be provided by the V2X server to the V2X UEs via V1 interface. However there are some challenges for enabling such solutions:
· The setting of PC5 parameters requires the involvement of one or more V2X application servers which provide the V2X service requirements to the network. For single-operator case, the network needs to translate the service requirements to network provisioning parameters. However, the configuration of PC5 parameters for a multi-operator V2Χ service will require the coordination between the application server and all the involved PLMNs, which is not supported in 3GPP.

· A network operator may not be willing to share information on the provisioning parameters that he provides for the V2X users to other operator networks; especially when operator managed resources are used. 

· V2X server may not be aware of some of the PC5 provisioning parameters which include resource and QoS parameters. This may require an enablement layer to provide the “translation” of the PC5 provisioning parameters to service provisioning parameters and vice versa.

This solution provides a mechanism which will enable the VAE layer to coordinate the PC5 provisioning parameters in multi-operator V2X services. 

4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.764 v0.5.0.
* * * Change * * * *

7.x
Solution #x: PC5 Provisioning in multi-operator V2X scenarios 
7.x.1
Solution description

This solution addresses the key issue #6. The VAE layer provides support at the application layer for coordinating the PC5 provisioning in multi-operator network-assisted V2V services (where the multi-operator service consists of V2X-UEs communicating via PC5, and that may belong to different PLMNs), assuming that operator-managed sidelink radio resources are used for the V2V communications. The coordination is needed at the VAE layer for ensuring that common policies / parameters are used across all V2X-UEs within a multi-operator V2X service. Examples of such coordination by the VAE server include:

- joint selection of the PC5 QoS context information for the communication, from a set of QoS parameters provided by different PLMNs. One example is the derivation of the list of PQIs and their indicated application priority, based on the available PQIs and default priorities, which are initially configured per PLMN. 
- joint selection of common radio parameters for out of coverage scenarios as defined in TS 23.287. 
Pre-conditions: 

· The V2X UEs have connected to the V2X application server. 

· The V2X UEs are authorized to use PC5 communication (in the example below, the V2X-UE 1 is authorized by PLMN1 and V2X UE2 is authorized by PLMN2).
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Figure 7.x.1-1: NR-PC5 Provisioning in multi-operator V2X scenarios
1.
The V2X application specific server provides an application requirement request to the VAE client of a V2X UE (this requirement may be sent to multiple V2X-UE). This message provides a request to VAE server for performing coordinated provisioning for one or more multi-operator V2X services, including also some initial V2X service provisioning parameters/policies.
2.  The VAE Server sends a PC5 policy/parameter status request message to the VAE Clients of the affected V2X UEs, to have updated information on the per PLMN provisioning policies/ parameters.  
3.The VAE Client sends a PC5 policy/parameter status report message to VAE server which indicates the up-to-date policies /parameters per PLMN (e.g. application QoS - to - PQI mapping, range, application priority, radio parameters) and optionally PC5 related events (PC5 expected link downgrade).
4.  The VAE Server, considering the application requirement request in Step 1 and the report in Step 3, determines the updated V2X provisioning parameters to be jointly used across the V2X-UEs within the multi-operator V2X. The coordination by the VAE server may result to overriding the per PLMN policies/parameters and may include the selection of common QoS parameters (list of PQIs and application priorities, range values) or radio parameters or AS layer configurations. The coordinated policies/parameters may be a sub-set or augmentation of parameters/policies which are initially set per PLMN.
5. The VAE Server sends a coordinated PC5 provisioning request message to the VAE clients of the affected V2X UEs. This message includes updated policies / radio parameters for the QoS/resource coordination across the multi-operator V2X service, based on the coordination provided in Step 4.
6.  One or more of the VAE clients which received the PC5 Provisioning request, may send a response message to the VAE Server to notify on the result (positive or negative acknowledgement) based on the fulfilment of Step 5. 
7. A V2X policy provisioning update procedure is performed via the following options:

- Option 1: The VAE Client of the V2X-UE interacts with the 3GPP UE, to initiate a UE triggered V2X policy provisioning update procedure (UE triggered V2X policy provisioning as specified in TS23.287, clause 6.2.4). In this option, a V2X-UE may also transmit the updated provisioning parameters to other V2X-UEs not in coverage (however this is not captured as part of the solution)
- Option 2: The VAE server, acting as AF, provides the updated provisioning policies/parameters to the the PCF of the PLMNs as specified in TS 23.287 (4.2.2 AF-based service parameter provisioning for V2X communications). PCF then provides the new provisioning parameters to the V2X-UE via NAS signaling.
EN1: If Option 1 further involves the relaying of provisioning parameters from one V2X UE to other V2X-UEs, implications related to security aspects are needed to be captured in SA3.
EN2: How the V2X policy provisioning update procedure (for both Options 1 and 2) is affected by the SA2-defined V2X relay service is FFS.
8. VAE Server sends an application requirement response to the V2X application specific server to inform on the fulfilment of the coordinated provisioning configuration.
7.X.2
Solution evaluation

The procedure provides a viable solution for providing the necessary provisioning policies/parameters by the VAE layer in multi-operator V2X services, by coordinating/selecting some common policies/parameters to be used by all V2X-UEs in a multi-operator service.
* * * End of Change * * * *
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