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1. Introduction
This contribution proposes a new solution for key issue #X for supporting tele-operated driving at the VAE layer.

3GPP TS 23.286 [5] defines a VAE (V2X application enabler) layer for providing support capabilities for V2X application server and V2X UE. 

Tele-operated support (TeSo) is defined in 3GPP TR 22.886 (Clause 5.21) and the corresponding requirements are in clause 7.2.5 for remote driving. Normative requirements are in 3GPP SA1 TS 22.186 (Clause 5.5). Remote driving applications allow a remote driver that is not sitting in the vehicle to undertake the control of the vehicle and drive remotely the vehicle, in an efficient and safe manner, from the current location to the destination. TeSo is session-based which requires continuous interaction between the vehicle and the remote driver during the session. TeSo deals with transmitting video and sensor data from the vehicle to remote driver and control and commands from the vehicle to the driver. TeSo is session oriented rather than message oriented (event-based) and requires a continuous flow of data for both uplink and downlink. TeSo requires establishment and termination of a communication service at the application layer as described in 3GPP TR 22.886 (Clause 5.21). 
3GPP TR 22.886 requires a session establishment between the remote driver and vehicle before exchanging information (e.g vehicle information, command messages) as indicated in clauses 5.28.1.1, 5.28.1.2, 5.21.1.2, and 5.21.1.4, as it requires specific levels of QoS for safe operation of the application (described in 3GPP TS 22.186). 
As indicated in 5.28.2.1, the session between the vehicle and the remote driver is always required while the remote driving application is running.  
	5.28
QoS aspect of remote driving
5.28.1
Notification of QoS change for remote driving application
5.28.1.1
Description
Remote driving requires specific levels of QoS for safe operation of the application, as described in [TS 22.186]. Remote Driving applications allow a remote driver that is not sitting in the vehicle to undertake the control of the vehicle and drive remotely the vehicle, in an efficient and safe manner, from the current location to the destination.
If then the communication between the remote vehicle and the remote driver could be suddenly interrupted. This could affect the traffic flow, the efficiency of the remote driving application and the safety of the passengers of the remote vehicle and/or surrounding vehicles.
An early notification about a potential QoS degradation from the network to the Remote Driving application, could allow the remote driver or the remote vehicle to adapt themselves to the expected communication conditions (e.g., the vehicle to fall back to a safe state or to adapt its speed) and mitigate the impact of sudden QoS changes: 
· If the network estimates that the conditions will be potentially bad in a certain future, there is an interest to notify the application of this potential downgrade in advance to allow it to slow down the car. 

· When the network conditions are better, there is interest to notify the application so it requests a new QoS and applies higher car speed. 

5.28.1.2
Pre-conditions

The vehicle has some autonomous capabilities.
The remote vehicle and the remote driver can establish an authenticated and secure communication channel via 3GPP V2X communication service, and thus exchange information (e.g., vehicle information, driving commands).


	5.28.2
Support of remote Driving

5.28.2.1
General
When remote driving application is running, there is no need for the human in the vehicle to drive. Instead, a human driver or a driving software in remote location makes analysis of the situation around the vehicle, makes driving decision and sends driving decisions back to the vehicle. Accordingly, connections between the vehicle and the remote back-end is always required while the remote driving application is running.


3GPP TS 22.186 Clause 5.5 requires stringt QoS requirements for safe operation of the vehicle including a maximum end-to-end latency of 5 ms and reliability of 99.999%:
	5.5
Requirements to support Remote Driving
[R.5.5-001]
The 3GPP system shall support message exchange between a UE supporting V2X application and V2X application server for an absolute speed of up to 250 km/h.
Table 5.5-1 Performance requirements for remote driving

Communication scenario description

Req #
Max end-to-end latency (ms)

Reliability (%)

Data rate (Mbps)

Information exchange between a UE supporting V2X application and a V2X Application Server

[R.5.5-002]

5
99.999
UL: 25

DL: 1




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 addresses a V2X UE using point-to-point communication.

The VAE layer at the V2X application server provides enabling functionalities for supporting communicating between the V2X application server and the V2X UEs such as providing tele-operated service information and communicating service requirements (e.g. reporting information based on network characteristics).

The remote driver might also change depending on geo-area and the capabilities of the remote driver. In typical use-cases, the remote driver per V2X UE or group of V2X UEs might change when changing geo-areas or when the service requirements (e.g. due to changes in network/QoS requirements) cannot be guaranteed. 
2. Reason for Change
Solution for Key issue #X for supporting session-oriented services as tele-operated driving at the VAE layer. The VAE layer with its knowledge about network and service requirements can provide the required supporting functions for meeting the requirements of remote driving. 
3. Conclusions

<Conclusion part (optional)>
4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.764 v0.1.0.
* * * First Change * * * *

7.X
Solution #X: Session-oriented service establishment support
7.X.1
Solution description

7.X.1.1
General

Editor's note:
The solution is FFS and dependent on the complete understanding of the related key issue and the adoption of derived requirements.
This solution corresponds to key issue #X. The VAE layer provides support at the application layer for session-oriented services as tele-operated driving by establishing, updating and terminating sessions. 
7.X.1.2
Session-oriented service establishement
Pre-condition:

-
The V2X UE has been authenticated for using session-oriented services and has connected to the V2X application server.
-
The V2X application-specific server has triggered the VAE server to establish a session with the V2X UE.
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Figure 7.X.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-orineted service including service information (e.g. geo-referenced information for tele-operated driving service in the form of geographical area where the service is expected to be delivered or in the form of expected/planned vehicle trajectory, or time interval during which the service is expected) and requirements (e.g. 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.
7.X.1.3
Session-oriented service update
Pre-condition:

-
The VAE server has established a session-oriented service with the VAE client.


[image: image2.emf]VAE server

1. Session-oriented change request

VAE client

2. Session-oriented change response


Figure 7.X.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 to service information (e.g. activated services, updates to vehicle trajectory), 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.

7.X.1.4
Session-oriented service termination
Pre-condition:

-
The VAE server has established a session-oriented service with the VAE client.
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Figure 7.X.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.
7.X.2
Solution evaluation

The solution provides a viable mechanism for a V2X application server to establish and maintain 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.
* * * Next Change * * * *

<Proposed change in revision marks>

* * * Next Change * * * *

<Proposed change in revision marks>
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