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1. Introduction
This contribution proposes VAE service usage by V2X application specific service.
2. Reason for Change
As per the discussion in S6-180XXX, the functional model should cater to different deployments. As per the deployment models for V2X application layer functional model, the VAE server and V2X AS may be deployed by PLMN operator and 3rd party V2X service provider respectively.

	7.1.1.6
Deployment models for the V2X application layer functional model

The V2X AS may reside within the PLMN domain or outside the PLMN domain as per the PLMN operator agreement with the V2X service provider. The VAE client and VAE server may be offered by the PLMN operators or a 3rd party V2X service provider.


Also in TR 23.795, the following editor's note exist.
	Editor's note:
Definition of reference point between the V2X application client and the VAE client function and reference point between V2X application specific server and VAE server are FFS.


The VAE capabilities can be provided to V2X applications via APIs. Hence, it is proposed to adopt the following interaction models in the V2X application layer functional architecture.

1. The reference point between V2X application client and VAE client is API based.

2. The reference point between V2X application specific server and VAE server is API based.

As per Solution #7: Network situation and QoS monitoring, the support is required from EPS and 5GS. Especially the network entities involved will be SCEF (EPS) and NEF (5GS). The functional model requires to be updated with the interaction between VAE server and NEF (3GPP network system) over N33.
3. Proposal

It is proposed to agree the following changes to 3GPP TR 23.795 v0.3.0.
* * * First Change * * * *

7.1.1.2
V2X application layer functional model
Figure 7.1.1.2-1 illustrates the V2X application layer functional model. It utilizes the architectural reference model specified in subclause 4.2 in 3GPP TS 23.285 [5] which have impact on the application layer support aspects.




[image: image2.emf]V2X application enabler 

client

V2X application enabler 

server

V2X application client

V2X application specific 

server

UE 1 V2X application server

V2X application enabler 

client

V2X application client

UE 2

V5

MB

2

/

xMB

Rx

3GPP network systems

V1

V

2

V1-AE

V5-AE

V1-APP V5-APP

T

8

VAE client APIs VAE client APIs VAE server APIs

Vc

Vs Vc

N

33

V2X application server

V1

Figure 7.1.1.2-1: V2X application layer functional model

The V2X application server consists of VAE server and the V2X application specific server. The VAE client and VAE server provides the V2X application layer support functions to the V2X application client via reference point Vc and V2X application specific server via reference point Vs respectively.

The UEs consist of the VAE client and the V2X application client. The UE1 communicates with V2X application server over V1 reference point. The VAE client communicates with the VAE server over V1-AE reference point. The V2X application client communicates with V2X application specific server over V1-APP reference point.

NOTE 1:
The V1-APP reference point is out of scope of the present document.

The UE2 communicates to UE1 over V5 reference point. The VAE client of UE2 communicates with VAE client of UE1 over V5-AE reference point. The V2X application client of UE2 communicates with VAE client of UE1 over V5-APP reference point.

NOTE 2:
The V5-APP reference point is out of scope of the present document.

UE1 can also act as a UE-to-network relay,

-
to enable UE2 to access the V2X application server over V1 reference point;

-
to enable VAE client on UE2 to access VAE server over V1-AE reference point; and

-
to enable V2X application client on UE2 to access V2X application specific server over V1-APP reference point.

The V2X application server may interact with 3GPP network systems of multiple PLMN networks. The VAE server interacts with the 3GPP network systems over V2, MB2/xMB, Rx, T8 and N33 reference points. The EPS and 5GS are considered as the 3GPP network systems.


* * * Next Change * * * *

7.1.1.3.2
V2X application client

The V2X application client provides the client side functionalities corresponding to the V2X applications (e.g. platooning client). The V2X application client utilizes the VAE client for the V2X application layer support functions.

NOTE:
The details of the V2X application client is out of scope of the present document.


* * * Next Change * * * *

7.1.1.4
Reference points

7.1.1.4.1
General

The reference points for the V2X application layer are described in the following subclauses.

7.1.1.4.2
V1

The reference point V1 supports the V2X application related interactions between V2X UE and V2X AS and is specified in 3GPP TS 23.285 [5]. 

7.1.1.4.3
V1-AE

The interactions related to V2X application layer support functions between VAE client and VAE server are supported by V1-AE reference point. This reference point is an instance of V1 reference point as described in 3GPP TS 23.285 [5].

7.1.1.4.4
V1-APP

The interactions related to V2X applications between V2X application client and V2X application specific server are supported by V1-APP reference point. This reference point is an instance of V1 reference point as described in 3GPP TS 23.285 [5]. The details of V1-APP reference point is out of scope of the present document.
7.1.1.4.5
V5

The reference point V5 supports the interactions between the V2X UEs and is specified in 3GPP TS 23.285 [5]. 

7.1.1.4.6
V5-AE

The interactions related to V2X application layer support functions between the VAE clients are supported by V5-AE reference point.  This reference point is an instance of V5 reference point as described in 3GPP TS 23.285 [5].
7.1.1.4.7
V5-APP

The interactions related to V2X applications between V2X application clients are supported by V5-APP reference point. This reference point is an instance of V5 reference point as described in 3GPP TS 23.285 [5]. The details of V5-APP reference point is out of scope of the present document.
7.1.1.4.8
Vc

The interactions related to V2X application layer support functions between the VAE client and the V2X application client are supported by Vc reference point. The V2X application layer support functions over reference point Vc are supported via APIs.
7.1.1.4.9
Vs
The interactions related to V2X application layer support functions between the VAE server and the V2X application specific server are supported by Vs reference point. The V2X application layer support functions over reference point Vs are supported via APIs.
* * * Next Change * * * *

7.1.1.6
Deployment models for the V2X application layer functional model

7.1.1.6.1
General
The V2X AS may reside within the PLMN domain or outside the PLMN domain as per the PLMN operator agreement with the V2X service provider. The VAE client and VAE server may be offered by the PLMN operators or a 3rd party V2X service provider. The 1..n:1..m cardinality relationship between the V2X application specific server and the VAE server can be supported in all deployments.
7.1.1.6.2
Centralized deployment

The V2X application specific server and the VAE server are either deployed in the PLMN network or deployed in 3rd party V2X service provider network. Both the V2X application specific server and the VAE server can also be co-located in a single node. Figure 7.1.1.6.2-1 illustrates the centralized deployment.
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Figure 7.1.1.6.2-1: Centralized deployment
7.1.1.6.3
Distributed deployment

The V2X application specific server is deployed by 3rd party V2X service provider and the VAE server is deployed in the PLMN network. Figure 7.1.1.6.3-1 illustrates the distributed deployment.
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Figure 7.1.1.6.3-1: Distributed deployment
* * * End Change * * * *
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