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1. Reason for change
Solution #1 defines an application layer functional model for application layer support for V2X. The V2X application server is split into a vehicle application enaber (VAE) server and an application-specific server and the UE is split into a VAE client and application-specific client function. Subclauses 7.1.1.3.3 and 7.1.1.3.5 define the VAE client and VAE server functions, respectively. The V2X application-specific functions are out of scope of the document. 
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Figure 1. Application layer functional model defined in the present TR

The solution defines V1-AE reference point for communication between the VAE server and the VAE client. The V1-AE reference point should support both unicast and multicast transmisisons. How the V1-AE can support both unicast and multicast is however not clear in the model.
3GPP TS 23.379 [x1] has defined reference points for unicast and multicast transmission for mission critical push to talk. It defines separate reference points for unicast and multicast transmisisons (control and user plane). In case of multicast, 3GPP TS 26.348 [x2] Annex A desctribes transparent and non-trasnparent MBMS delivery modes over the xMB interface. 
The current contribution presents an update of the functional model to illustrate how unicast and multicast can be supported between the VAE server and the VAE client.
3. Proposal

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

7.1
Solution #1: V2X application layer functional model
7.1.1
Solution description

7.1.1.1
General

This solution provides the architecture and functional model required for addressing the application layer support aspects illustrated via the solutions for the key issues described in clause 5.

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 [6] which have impact on the application layer support aspects.
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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 and V2X application specific server respectively. 
The application layer functional model defines separate reference points for unicast and multicast transmissions (control and user plane) similar to 3GPP TS 23.379 [x1]. The VAE server includes a multicast enabler and unicast enabler to provide enabling functions for MBMS and unicast transmissions, respectively. The VAE server supports unicast, transparent MBMS and non-transparent MBMS delivery (3GPP TS 26.348 [x2] Annex A).
Editor's note:
The definition of multicast and unicast enabler functions are FFS.

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 V1-AE -U reference point is used for unicast transmission and the V1-AE-UM is used for non-transparent MBMS transmission. The V1-AE-M is used for transparent MBMS transmission. 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 interacts with the 3GPP network systems over V2, MB2/xMB, Rx and T8 reference points. The EPS and 5GS are considered as the 3GPP network systems.

Editor's note:
The details of interactions between V2X application layer and 5GS is FFS.

7.1.1.3
Functional entities description

7.1.1.3.1
General

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

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.
7.1.1.3.3
V2X application enabler client

The V2X application enabler client provides the client side V2X application layer support functions as below:

-
providing UE capabilities;

-
MBMS monitoring for suspension/resumption;

-
MBMS listening status reporting;

-
discovering local V2X service information;

-
providing location information;

-
supporting PC5 based V2X group communication;

-
supporting PC5 parameters provisioning; and

-
supporting V2X USD provisioning.

7.1.1.3.4
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.
7.1.1.3.5
V2X application enabler server

The V2X application enabler server provides the server side V2X application layer support functions as below:

-
communicating with the underlying 3GPP network system (EPS/5GS) for unicast and multicast network resource management and QoS adaptation;

-
receiving monitoring reports/events from the underlying 3GPP network system (EPS/5GS) regarding network situation corresponding to RAN and core network;

-
supporting location management for the V2X UEs to support MBMS based V2X communications;

-
pushing the assignments of ProSe layer 2 group IDs for V2X groups to the V2X UEs;
-
V2X USD provisioning to the connected V2X UE;

-
providing V2X server USDs corresponding to the geographic locations; and

-
provisioning PC5 parameters to the UE.

Editor's note:
Whether VAE server can assume some other functions of xMB is FFS.

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 [6]. 

7.1.1.4.3
V1-AE-U
The unicast interactions related to V2X application layer support functions between VAE client and VAE server are supported by V1-AE-U reference point. This reference point is an instance of V1 reference point as described in 3GPP TS 23.285 [6].
7.1.1.4.3
V1-AE-UM

The non-transparent multicast/MBMS interactions related to V2X application layer support functions between VAE client and VAE server are supported by V1-AE-UM reference point. 
7.1.1.4.3
V1-AE-M

The transparent multicast/MBMS interactions related to V2X application layer support functions between VAE client and VAE server are supported by V1-AE-M reference point. 
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 [6]. 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 [6]. 

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 [6].
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 [6]. The details of V5-APP reference point is out of scope of the present document.
7.1.1.5
Reference points between the V2X application layer and the 3GPP network systems

7.1.1.5.1
General

The reference points between the V2X application layer and the 3GPP network systems (EPS/5GS) are described in the following subclauses.

7.1.1.5.2
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 [6].

7.1.1.5.3
Rx

The reference point Rx supports the interactions between the V2X AS and the PCRF and is specified in 3GPP TS 29.214 [14]. The functions for Rx reference point are supported by VAE server.

7.1.1.5.4
MB2/xMB

The reference point MB2/xMB supports the interactions between the V2X AS and the BM-SC and is specified in 3GPP TS 29.468 [15]/3GPP TS 26.346 [12]. The functions for MB2/xMB reference point are supported by VAE server.

7.1.1.5.5
T8

The reference point T8 supports the interactions between the V2X AS and the SCEF and is specified in 3GPP TS 23.682 [10]. The functions of T8 interface are supported by VAE server.
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.

7.1.2
Solution evaluation

Editor's Note:
This subclause will evaluate the solution.

* * * End Change * * * *
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