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1. Introduction
This contribution provides a proposal for enhancements to the V2XAPP baseline functional model.
2. Reason for Change
The study in TR 23.795 concluded on a viable functional model for application layer support for V2X services. The functional model in TR 23.795 can be further enhanced by specifying more modular functions for VAE server.
More specifically, based on investigation of architecture for mission critical services, we can consider specifying a more granular architecture as discussed in the paper (S6-181402). The following functional entities can be introduced in the functional model:

a. Location management client and Location management server for addressing key issue#10 and supported by solution#2 of TR 23.795.

b. Group management client and Group management server for addressing key issue#20 and supported by solution#25 of TR 23.795

c. Configuration management client and Configuration management server for addressing key issues and solutions related to PC5 parameters configuration of TR 23.795

3. Proposal

It is proposed to agree the following changes to 3GPP TS 23.286 v0.0.0.
* * * First Change * * * *

5
Functional model
5.1
General

The functional model for the V2X application layer is organized into functional entities to describe a functional architecture which addresses the application layer support aspects for V2X applications.
5.2
Functional model description

Figure 5.2-1 illustrates the simplified architectural model for the V2X application layer. It utilizes the architectural reference model specified in subclause 4.2 in 3GPP TS 23.285 [a] which have impact on the application layer support aspects.
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Figure 5.2-1: Simplified architectural model for the V2X application layer

The V2X UE1 communicates with V2X application server over V1 reference point. The V2X UE1 and V2X UE2 communicate over V5 reference point. V2X UE1 can also act as a UE-to-network relay, to enable V2X UE2 to access the V2X application server over V1 reference point.

The reference point V1 supports the V2X application related interactions between V2X UE and V2X AS and is specified in 3GPP TS 23.285 [a]. This reference point is supported for both unicast and multicast delivery modes. The reference point V5 supports the interactions between the V2X UEs and is specified in 3GPP TS 23.285 [a].

Figure 5.2-2 illustrates the detailed V2X application layer functional model. It enhances the simplified architectural model for the V2X application layer by specifying the functional entities at the V2X application layer.
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Figure 5.2-2: V2X application layer functional model

The V2X application server consists of V2X application enabler (VAE) server and the V2X application specific server. The VAE server provides the V2X application layer support functions to the V2X application specific server over Vs reference point.

The V2X UEs consist of the VAE client and the V2X application specific client. The VAE client provides the V2X application layer support functions to the V2X application specific client over Vc reference point.

The VAE client communicates with the VAE server over V1-AE reference point. The V2X application specific 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 VAE client of V2X UE2 communicates with VAE client of V2X UE1 over V5-AE reference point. The V2X application specific client of V2X UE2 communicates with VAE client of V2X UE1 over V5-APP reference point.

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

The following common functions for V2X applications are supported:
-
Location management functions are supported by the interactions between the location management client and the location management server over V1-LM reference point;

-
Group management functions are supported by interactions between the group management client and the group management server over V1-GM reference point; and

-
Configuration management functions are supported by the interactions between the configuration management client and the configuration management server over V1-CM reference point.
The VAE server interacts with location management server, group management server and configuration management server over VAE-1, VAE-2 and VAE-3 reference points respectively.

V2X UE1 can also act as a UE-to-network relay,

-
to enable VAE client on V2X UE2 to access VAE server over V1-AE reference point; and

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

A V1-AE message can be sent over unicast, transparent multicast via xMB, transparent multicast via MB2. The non-transparent multicast via xMB (as specified in 3GPP TS 26.348 [b]) is triggered by a V1-AE message. Multicast distribution can be supported by both transparent and non-transparent multicast modes.

The VAE server interacts with the 3GPP network system over V2, MB2, xMB, Rx and T8 reference points. The EPS is considered as the 3GPP network system.

5.3
Functional entities description

5.3.1
General

Each subclause is a description of a functional entity corresponding to V2X application layer and does not imply a physical entity.

5.3.2
V2X application specific client

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

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

5.3.3
V2X application enabler client

The V2X application enabler client provides the client side V2X application layer support functions as below:
Editor's Note:
The functionalities of the VAE client is based on the procedures and is FFS.
The VAE client supports interactions with the V2X application specific client(s).

5.3.4
V2X application specific server

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

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

5.3.5
V2X application enabler server

The VAE server acts as a GCS AS as described in 3GPP TS 23.468 [c] or acts as a content provider as described in 3GPP TS 26.346 [d].

The V2X application enabler server provides the server side V2X application layer support functions as below:
Editor's Note:
The functionalities of the VAE server is based on the procedures and is FFS.
5.3.6
Location management client

The location management client functional entity acts as the application client for location management functions. It interacts with the location management server.
5.3.7
Location management server
The location management server is a functional entity that receives and stores user location information, and provides user location information to the VAE server. The location management server may also acquire location information provided by PLMN operator via T8 reference point.
5.3.8
Group management client

The group management client functional entity acts as the application client for management of groups. The group management client interacts with the group management server.
5.3.9
Group management server

The group management server functional entity provides for management of groups supported within the V2X service provider.

All the group management clients supporting users belonging to a single group are required to use the same group management server for that group. A group management client supporting a user involved in multiple groups can have relationships with multiple group management servers.

5.3.10
Configuration management client

The configuration management client functional entity acts as the application client for configuration related transactions. The configuration management client interacts with the configuration management server and provides and receives configuration data.
5.3.11
Configuration management server

The configuration management server is a functional entity used to configure one or more V2X applications with 3GPP system related V2X provisioning information and configure data on the configuration management client. The configuration management server manages V2X application configuration supported within the V2X service provider.
5.4
Reference points description

5.4.1
General

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

5.4.2
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 [a]. This reference point is supported for both unicast and multicast delivery modes.

5.4.3
V1-APP

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

5.4.4
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 [a].

5.4.5
V5-APP

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

5.4.6
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.

5.4.7
Vc
The interactions related to V2X application layer support functions between the VAE client and the V2X application specific client are supported by Vc reference point.
Editor's Note:
The details of the Vc reference point is FFS.
5.4.8
V1-LM
The interactions related to location management functions between the location management client and the location management server are supported by V1-LM reference point. This reference point is an instance of V1 reference point as described in 3GPP TS 23.285 [a].
5.4.9
V1-GM
The interactions related to group management functions between the group management client and the group management server are supported by V1-GM reference point. This reference point is an instance of V1 reference point as described in 3GPP TS 23.285 [a].
5.4.10
V1-CM
The interactions related to configuration management functions between the configuration management client and the configuration management server are supported by V1-CM reference point. This reference point is an instance of V1 reference point as described in 3GPP TS 23.285 [a].
5.4.11
VAE-1
The interactions related to location management functions between the VAE server and the location management server are supported by VAE-1 reference point.

5.4.12
VAE-2
The interactions related to group management functions between the VAE server and the group management server are supported by VAE-2 reference point.

5.4.13
VAE-3
The interactions related to configuration management functions between the VAE server and the configuration management server are supported by VAE-3 reference point.

5.5
External reference points

5.5.1
General

The reference points between the V2X application layer and the 3GPP network system (EPS) are described in the following subclauses.

5.5.2
V2

The reference point V2 supports the interactions between V2X AS and the V2X control function of the EPS and is specified in 3GPP TS 23.285 [a].

5.5.3
Rx

The reference point Rx supports the interactions between the V2X AS and the PCRF and is specified in 3GPP TS 29.214 [e]. The functions for Rx reference point are supported by VAE server.

5.5.4
MB2

The reference point MB2 supports the interactions between the V2X AS and the BM-SC and is specified in 3GPP TS 29.468 [f]. The functions for MB2 reference point are supported by VAE server.

5.5.5
xMB

The reference point xMB supports the interactions between the V2X AS and the BM-SC and is specified in 3GPP TS 26.346 [d]. The functions for xMB reference point are supported by VAE server.

5.5.6
T8

The reference point T8 supports the interactions between the V2X AS and the SCEF and is specified in 3GPP TS 23.682 [g]. The functions of T8 interface are supported by VAE server and the functions related to location management of T8 are supported by the location management server.
* * * Next Change * * * *
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