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1. Introduction
This contribution proposes a new solution for key issue #4 and describes the procedures between the V2X application-specific server and VAE server to trigger and maintain a session-oriented service. It also describes the notification from the VAE server and the VAE client to the V2X application-specific server and V2X application-specific client on the session-oriented service, respectively.
In tele-operated driving (ToD), a remote driver, either human or machine, interacts with the vehicle that is remotely driven. For instance, in some implementations a remote driver provides trajectories to the vehicle driving in an autonomous manner to the available/predefined parking spot. In other implementations, a remote driver (human or machine) undertakes to operate the vehicle (i.e., sending steering/command instruction).

There are several example use-cases where ToD support is needed:

•
The driver or the automated driving system of vehicle relies on a remote driver to take control of the vehicle for a period of time to the destination.

•
The driver or the automated driving system of vehicle that enters a construction zone or the scene of an accident sends a tele-operated driving request to the remote driver to take control of the vehicle for a limited time period and area.

•
Automated parking: The driver or the automated driving system of vehicle enters a public or private parking area and requests remote driving support for automated parking.

•
Infrastructure based tele-operated driving: This is a way of implementing ToD using the data and inputs from infrastructure sensors and cameras to the remote driver, instead of only from the on-board sensors and cameras of the vehicle.

Consequently, there are two levels of control:

•
A remote driver sends assisting information as trajectory information (e.g. way points) to the vehicle or automated driving system which is still in charge of the operation control of the vehicle, e.g. angle of the steering wheel, braking, and accelerating.

•
A remote driver takes full control of driving the car and is able to remotely operate the car e.g. control acceleration, angle of steering wheels.
In most use-cases, the request for ToD support comes from the V2X UE along with necessary information to operate the vehicle (e.g., start and end points in the form of geographical and/or time points, location information such as trajectory of the vehicle, capability/situation of the vehicle).
2. Reason for Change
The triggers for ToD support from the V2X application-specific server to the VAE server and notifications from VAE server to V2X application-specific server and VAE client to V2X application-specific client should be added. Furthermore, the the session-oriented communication between VAE server and VAE client should be generic, thus we do not need to provide service-specific information in the establishment and update procedures. Such service-specific information should be communicated between the V2X application-specific client and V2X application-specific server. Step 1 in clause 7.1.1.2 and 7.1.1.3 are updated accordingly. 
3. Conclusions

<Conclusion part (optional)>
4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.764 v0.5.
* * * First Change * * * *

5.4
Key issue 4 – Support for tele-operated driving

Tele-operated driving allows a remote driver to interact with one or more vehicles, the remote driver acting as a V2X application server and the vehicles as V2X UEs. The communication is typically one-to-one where a V2X application server establishes a tele-operated driving session with one or more V2X UEs. 
It requires further study:

-
Supporting functions are required at the VAE layer to enable as tele-operated driving between the V2X application server and one or more V2X UEs.
-
Triggering and notification mechanisms for tele-operated driving.
* * * Next Change * * * *

7.1
Solution #1: Session-oriented service establishment support
7.1.1
Solution description

7.1.1.1
General

This solution corresponds to key issue #4. The VAE layer provides support at the application layer for session-oriented services as tele-operated driving by establishing, updating and terminating sessions. 

7.1.1.X
Process of triggering session-oriented service establishment 
Pre-conditions:

-
The V2X application-specific server has received a request from the V2X application-specific client, together with information needed for performing the service, to trigger a session-oriented service.
-
The V2X application-specific server has evaluated the request from the V2X application-specific client and decided to trigger the session-oriented service.
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Figure 7.1.1.X-1: Procedure for triggering the VAE server to establish a session-oriented service with the VAE client
1.
The V2X application-specific server triggers the VAE server to initiate a session-oriented service to the VAE client. This request can include information such as the identity of the VAE client, the identity of the V2X application specific server, the identity of the service session, and the “type” or “QoS requirements” of the session.  
2.
The VAE server provides a session-oriented service trigger response to the V2X application-specific server indicating the ability of VAE server to initiate a session-oriented service with the VAE client. The response is based on network information and other VAE server specific information (e.g. load). In case the VAE server is not capable of supporting session-oriented service requested by the V2X application specific server, it is indicated in the response.
7.1.1.2
Session-oriented service establishment
Pre-conditions:

-
The V2X UE has been authenticated for using session-oriented services and has connected to the V2X application server.
-
The VAE server has agreed to establish a session upon the request from the V2X application specific server as described in clause 7.1.1.X.




[image: image3.emf]VAE server

1. Session-oriented service request

VAE client

2. Session-oriented service response

V2X application-

specific server

3. Notification

V2X application-

specific client

4. Notification


Figure 7.1.1.2-1: Procedure for establishing a session-oriented service between the VAE server and the VAE client
1.
The VAE server sends a request to one or more VAE clients to establish a session-oriented service including identity of the VAE client and identity of the session and reporting configuration.
2.
The VAE client sends a session-oriented service response to the VAE server indicating approval of session establishment request by the VAE server.
3.
The VAE server sends a session-oriented service establish notification to the V2X application-specific server.
4.
The VAE client send a session-oriented service establish notification to the V2X application-specific client.
7.1.1.Y
Triggering of session-oriented service update 
Pre-conditions:

-
The VAE server has established a session-oriented service with the VAE client as described in clause 7.1.1.2.

-
The V2X application-specific server needs to update parameters of the session, e.g. by receiving updates about the remote driving session parameters from the V2X application-specific client. 
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Figure 7.1.1.Y-1: Procedure for providing session-oriented service update from the V2X application-specific server to the VAE server.
1.
The V2X application-specific server provides the VAE server with the identity of the session and the update of session parameters, e.g. change of QoS requirements of the session.
2.
The VAE server provides a session-oriented service update response including the ability to continue the session-oriented service with the VAE client with the updated conditions. In case the VAE server is not capable of continuing session-oriented service with the updated conditions, it is indicated in the response. 

7.1.1.3
Session-oriented service update
Pre-condition:

-
The VAE server has established a session-oriented service with the VAE client.
-
The VAE server has received a session-oriented service update from the V2X application-specific server as described in clause 7.1.1.Y or a change in QoS and network conditions from 3GPP network system.
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Figure 7.1.1.3-1: Procedure for updating a session-oriented service between the VAE server and the VAE client
1.
The VAE server sends a change request to one or more VAE clients including updates  requirements (e.g. change of network/QoS requirements), or server information (e.g. change of VAE server). 
2.
The VAE client sends a change response to the VAE server indicating acceptance of the change request by the VAE server.
3.
The VAE server sends a session-oriented service change notification to the V2X application-specific server. 
4.
The VAE client send a session-oriented service change notification to the V2X application-specific client.
7.1.1.Z
Triggering of session-oriented service termination
Pre-conditions:

-
The VAE server has established a session-oriented service with the VAE client as described in clause 7.1.1.2.

-
The V2X application specific server has decided to terminate the session-oriented service. The V2X application-specific server has received a request to terminate the remote driving session from the V2X application-specific client. 
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Figure 7.1.1.Z-1: Procedure for providing session-oriented service termination request from the V2X application-specific server to the VAE server.
1.
The V2X application-specific server provides the VAE server with a request to terminate the session-oriented service with the VAE client.
2.
The VAE server provides a session-oriented service termination response to the V2X application-specific server that the session can be terminated.  
7.1.1.4
Session-oriented service termination
Pre-condition:

-
The VAE server has established a session-oriented service with the VAE client.
-
The VAE server has received a session-oriented service termination request from the V2X application-specific server or a change in QoS or network conditions from 3GPP network system that prevents the VAE server from continuing the session-oriented service.
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Figure 7.1.1.4-1: Procedure for terminating a session-oriented service between the VAE server and the VAE client
1.
The VAE server sends a session-oriented termination request to the VAE client to terminate the session (e.g. end of session with VAE server or requirements for session-oriented service not satisfied).

2.
The VAE client sends a session-oriented termination response to the VAE server indicating acceptance of the termination request by the VAE server.
3.
The VAE server sends a session-oriented service termination notification to the V2X application-specific server. 
4.
The VAE client send a session-oriented service termination notification to the V2X application-specific client.
7.1.2
Solution evaluation

The solution provides a viable mechanism for a V2X application server to establish , maintain, and terminate a session-oriented service as tele-operated driving with the V2X UE. 

Editor's Note:
It is FFS if other solutions based on event-based V2X messaging can satisfy the requirements for tele-operated driving.
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