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1. Introduction
This contributions is proposed to update the functional model to support multicast over V1.
2. Reason for Change
Due to the discussion at SA6#23, it is not clear how multicast is supported over the V1 reference point.
3. Conclusions

4. Proposal

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

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;
-
acting as GCS AS as described in 3GPP TS 23.468 [8] or Contenct provider as described in 3GPP TS 26.346 [12];
-
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]. This reference point is supported for both unicast and multicast transport modes.
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 [6]. This reference point is supported for both unicast and multicast transport modes.
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]. This reference point is supported for both unicast and multicast transport modes.
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. 
* * * Next Change * * * *

7.2.1.2
Location reporting event triggers configuration procedure

The procedure for configuring the location reporting event triggers from the VAE server to the VAE client is illustrated in figure 7.2.1.2-1. This procedure is also applied for the location reporting event triggers update.
Pre-conditions:

1.
The MBMS bearer being used is activated by the VAE server.
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Figure 7.2.1.2-1: Location reporting event triggers configuration
1.
VAE server sends the location reporting configuration request to the VAE client including the initial location reporting event triggers configuration (or a subsequent update), e.g., minimum time between consecutive reports, SAI changes, or ECGI changes. This message can be sent via unicast or multicast.
2.
VAE client stores or updates the location reporting event triggers configuration. 

3.
VAE client sends the location reporting configuration response to the VAE server.

7.2.1.3
Location reporting event triggers configuration cancel procedure

The procedure for cancelling the location reporting event triggers configuration at the VAE client is illustrated in figure 7.2.1.3-1.
Pre-conditions:

1.
The VAE server has subscribed the VAE client location with the location reporting event triggers.

2.
The MBMS bearer being used is activated by the VAE server.
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Figure 7.2.1.3-1: Location reporting event triggers configuration cancel

1.
VAE server sends the location reporting configuration cancel request to the VAE client to stop receiving the UE location information. This message can be sent via unicast or multicast.
2.
VAE client invalidates the location reporting event triggers configuration and no longer reports its location to the VAE server. 

3.
VAE client sends the location reporting configuration cancel response to the VAE server.

* * * Next Change * * * *

7.4
Solution #4: V2X USD provisioning via V1 reference point
7.4.1
Solution description

7.4.1.1
General

This solution corresponds to key issue 3. The V2X application server can provision the V2X USD information to V2X UE via V1 reference point for V2X communication using MBMS.

7.4.1.2
Procedure
Figure 7.4.1.2-1 illustrates the procedure for provisioning V2X USD to the V2X UE via V1 reference point.

Pre-condition:

1.
The V2X UE has connected to the V2X application server.

2.
The MBMS bearer being used is activated by the VAE server.
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Figure 7.4.1.2-1: V2X USD provisioning via V1 reference point

1.
The VAE server of the V2X AS is triggered for providing V2X USD to V2X UE. 

2.
The VAE server of the V2X AS sends the V2X USD announcement to the VAE client in the V2X UE with the information of the V2X USDs corresponding to the V2X applications. The V2X USD information consists of TMGI, list of SAIs, frequency and SDP information for V2X applications' communication using MBMS. The details of V2X USD are specified in subclause 4.4.7.2 in 3GPP TS 23.285 [6]. This message can be sent via unicast or multicast.
3.
Upon receiving the V2X USD announcement, the VAE client of the V2X UE stores the received V2X USDs.

Editor's notes:
Defining principles for storing and applying precedence when V2X USD is configured via different mechanisms (e.g. MBMS service announcement or pre-configuration or by VAE server via V1 reference point) is FFS.

4.
The VAE client of the V2X UE provides an acknowledgement to the VAE server of the V2X AS.

* * * Next Change * * * *

7.5
Solution #5: V2X UE obtaining the local service information
7.5.1
Solution description

7.5.1.1
General

This solution corresponds to key issue 4. For the V2X scenarios like extended sensors, platooning, the V2X UEs may be connected to the serving PLMN, but the V2X application server information may change as per the geographical location. Also it is not practically feasible to provide all the V2X server USDs to the V2X UE via the initial V2X UE configuration by the PLMN. It is hence required that the V2X server USDs may be provided considering the mobility of the V2X UE. This solution describes the procedure for obtaining the local service information by the V2X UE via V1.

7.5.1.2
Procedure
Figure 7.5.1.2-1 illustrates the procedure for obtaining the local service information by the V2X UE via V1.

Pre-conditions:

1.
The V2X UE is connected to the V2X server in geographical area A.

2.
The V2X UE has no local service information for geographical area B.

3.
The MBMS bearer being used is activated by the VAE server.
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Figure 7.5.1.2-1: Obtaining local service information by V2X UE via V1

1.
The VAE client sends a V2X server USD request to the VAE server (responsible for geographic location A) which may include mobility information like the geographic locations (geographic location B).

2.
The VAE server determines the V2X server USD(s) information corresponding to the geographic locations information received in step 1.

3.
The VAE server provides the V2X server USD(s) with the corresponding geographic locations information to the VAE client via a V2X server USD response. The V2X USD information consists of TMGI, list of SAIs, frequency and SDP information with the local service information for local V2X application server discovery. The details of V2X server USD are specified in subclause 4.4.7.3 in 3GPP TS 23.285 [6]. This message can be sent via unicast or multicast.

4.
Upon receiving the V2X server USD(s) in step 3, the VAE client stores the V2X server USD(s) information to be used to receive the local service information in the specific geographic location.

* * * Next Change * * * *

7.6
Solution #6: PC5 parameters provisioning via V1 reference point
7.6.1
Solution description

7.6.1.1
General

This solution corresponds to key issue 8. The Vehicle OEMs' may operate their own V2X application server which are responsible to provide over the air (OTA) configuration to the V2X UE.
Editor's note:
Whether the parameters provisioned by the V2X Control Function take precedence over the configured parameters on the V2X UE (as specified in subclause 4.4.1.1.2 in 3GPP TS 23.285 [6]) is FFS.

7.6.1.2
Procedure
Figure 7.6.1.2-1 illustrates the procedure for provisioning PC5 parameters to the V2X UE via V1 reference point.

Pre-condition:

1.
The V2X UE has discovered and connected to the V2X application server.

2.
The MBMS bearer being used is activated by the VAE server.
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Figure 7.6.1.2-1: PC5 parameters provisioning via V1 reference point

1.
The VAE server sends the set PC5 parameters request to the VAE client with the information of the PC5 parameters. The PC5 parameters information are specified in subclause 4.4.1.1.2 in 3GPP TS 23.285 [6]. This message can be sent via unicast or multicast.
2.
Upon receiving the set PC5 parameters request, the VAE client stores the received PC5 parameters in the V2X UE.

3.
The VAE client provides an acknowledgement by sending the set PC5 parameters response to the VAE server.
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