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1. Introduction
This contribution proposes possible deployment models for VAE server.
2. Discussion
The V2X application specific server may be deployed by the 3rd party V2X service provider within the PLMN network or in the 3rd party V2X service provider network.

The cardinality supported between VAE server and V2X application specific server are:

a. 1:1 (One VAE server per V2X application)

b. 1:m (One VAE server for 'm' V2X applications)

c. n:1 ('n' VAE servers per V2X application)

d. n:m ('n' VAE server for 'm' V2X applications)

The VAE server provides the V2X application layer support functionalities and can be deployed in several ways as below:

	V2X application specific server deployment models /

VAE server deployment models
	V2X application specific server deployed in PLMN network
	V2X application specific server deployed in 3rd party V2X service provider network

	VAE server deployed in PLMN network
	Model 1
	Model 2

	VAE server deployed in 3rd party V2X service provider network
	Model 3

(No such deployment)
	Model 4

(All servers deployed in 3rd party V2X service provider network)


Deployment models: Of the above models, Model 1 and Model 2 involves PLMN network and the entities require attention.
1. Model 1: All servers are deployed in PLMN network. The current functional architecture can satisfy this deployment model. Both the V2X application specific server and VAE server can be co-located in a single node. For distributed deployment an interface between VAE server and V2X applciation specific server is required. All cardinalities listed above can be supported.
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Figure 1-1: Model 1 - Co-located deployment
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Figure 1-2: Model 1 – Distributed deployment
2. Model 2: VAE server is deployed in PLMN network and V2X application specific server is deployed in 3rd party V2X service provider network. An interface between VAE server and V2X applciation specific server is required for enabling communication from V2X application provider network and PLMN network. The cardinalities listed above can also be supported for this model.
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Figure 2-1: Model 2 deployment

3. Model 4: All servers are deployed in 3rd party V2X service provider network. The current functional architecture can satisfy this deployment model. Both the V2X application specific server and VAE server can be co-located in a single node. For distributed deployment an interface between VAE server and V2X applciation specific server is required. All cardinalities listed above can be supported. The VAE server can also support multiple underlying PLMN networks as per the architecture in TS 23.285.
3. Observations and Proposal
1. The V2X application layer functional model should support the deployment models involving PLMN network and 3rd party V2X service provider network as specified in Model 1 and Model 2.

2. All cardinalities between VAE server and V2X application specific server should be supported.
3. An interface is required between V2X application specific server and VAE server.

The following functional model represents the modifications required for VAE server and V2X application specific server deployments. 
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Proposal:

A more general deployment model involving PLMN network and 3rd party V2X service provider network is applicable for both client and server side. The V2X application client can be provided by the 3rd party V2X service provider and the VAE client can be provided by the PLMN operator. It is proposed to agree the following functional model enhanced to support various deployment models.
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