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1. Introduction
This contribution proposes the functional model update for V2X UE application architecture.
2. Reason for Change
The communication between V2X application specific client and the VAE client occurs for several scenarios.
1. Triggering for video uplink transmission.

2. LoA resource update.
3. and so on…

Also there are plethora of V2X applications which are classified as safety and non-safety related applications.
	V2V safety related apps
· Blind spot warning

· Lane change warning

· Control loss warning

· Do not pass warning

· Emergency electronic brake light

· Emergency vehicle alert

· Forward collision warning

· Intersection movement assist

· Motorcycle approaching indication

· Situational awareness

V2I safety related apps
· Curve speed warning

· Emergency vehicle preemption

· Enhanced maintenance decision support

· Incident scene work zone alerts

· In-vehicle signage

· Oversize vehicle warning

· Pedestrian in Signalized Crosswalk Warning
· Railroad Crossing Violation Warning
· Red Light Violation Warning
· Reduced Speed Zone Warning / Lane Closure
· Restricted Lane Warnings
· Roadside Lighting
· Stop Sign Gap Assist
· Stop Sign Violation Warning
· Transit Vehicle at Station/Stop Warnings
· Vehicle Turning Right in Front of a Transit Vehicle
Transportation System Efficiency and Operations Applications
Environment Applications
Non-Priority Communications, such as E-Commerce and Infotainment


The regional regulations have proposed band plans for the spectrum.

	EU
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ITS-G5B 5 855 MHz to 5 875 MHz ITS non-safety applications
ITS-G5A 5 875 MHz to 5 905 MHz ITS road safety
ITS-G5D 5905 MHz to 5 925 MHz Future ITS applications





[image: image2.png]ITS-G5B

ITS-G5A

ITS-G5D

SCH4

SCH3 | SCH1

SCH2

CCH | SCH5

SCHé

5860 5870?5880 5890 5900%5910 5920 MHz

>




US

[image: image3.png]Control ~ Med Ri g Service Short Rng Service | | V-V Safety Intersections
40 dBm Power Limit

Public
Control

5850

Chi72  chi74  chi7e
GHz 5860 5870 5880
Ghz GHz GHz

Channel
Ch178

5890
GHz

Frequency

Safety/
Private

Ch 182

5910
GHz

Ch184 5925

5920
GH7





Similar band plans can be seen in other regions.


For PC5 communications, it is important that the V2X application classification is ensured at the V2X UE. This will ensure adherance to regulations and also for the efficient use of the spectrum.
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It is hence proposed to have standardized APIs at the VAE client which allows for classifications of the V2X applications as per the regulations.
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3. Proposal

It is proposed to agree the following changes to 3GPP TR 23.795 v1.0.0.
* * * 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 simplified architectural model for the V2X application layer. It utilizes the architectural reference model specified in subclause 4.2 in 3GPP TS 23.285 [8] which have impact on the application layer support aspects.
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Figure 7.1.1.2-1: 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 [8]. 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 [8].

Figure 7.1.1.2-2 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 7.1.1.2-2: 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.

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 [19]) 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 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 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.

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;
-
supporting V2X USD provisioning; and
-
supporting interactions with V2X application specific client(s) for the application layer support functions (e.g. uplink video transmission, change in LoA resource, application classification)
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 VAE server acts as a GCS AS as described in 3GPP TS 23.468 [10] or acts as a content provider as described in 3GPP TS 26.346 [17].

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-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 [8]. This reference point is supported for both unicast and multicast delivery modes.

7.1.1.4.3
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 described in 3GPP TS 23.285 [8]. The details of V1-APP reference point is out of scope of the present document.

7.1.1.4.4
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 [8].

7.1.1.4.5
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 [8]. The details of V5-APP reference point is out of scope of the present document.

7.1.1.4.6
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.
7.1.1.4.7
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.

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 [8].

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 [21]. The functions for Rx reference point are supported by VAE server.

7.1.1.5.4
MB2

The reference point MB2 supports the interactions between the V2X AS and the BM-SC and is specified in 3GPP TS 29.468 [22]. The functions for MB2 reference point are supported by VAE server.

7.1.1.5.5
xMB

The reference point xMB supports the interactions between the V2X AS and the BM-SC and is specified in 3GPP TS 26.346 [17]. The functions for xMB reference point are supported by VAE server.

7.1.1.5.6
T8

The reference point T8 supports the interactions between the V2X AS and the SCEF and is specified in 3GPP TS 23.682 [13]. The functions of T8 interface are supported by VAE server.

* * * End Change * * * *
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