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1. Introduction
A use case that enables one UE to send command and control messages to another UE for the purpose of tele-operated driving was recently added to key issue #4:
"The remote driver may utilize a V2X application server or a V2X UE to communicate tele-operated command and control messages to one or more vehicles to drive autonomously and coordinate driving manoeuvres."

2. Reason for Change
Solutions to meet this update to the key issue were specified for Uu connections for UEs engaged in a ToD session. Solutions need to specified for a PC5 connection for UEs engaged in a ToD session.

3. Conclusions

Intentionally left blank.
4. Proposal

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

7.X
Solution #X: UE to UE tele-operated driving over PC5
7.X.1
Solution description

7.X.1.1
General

This solution corresponds to key issue #4. The VAE layer provides support at the application enablement layer for UE to UE tele-operated driving (ToD) by establishing, updating and terminating sessions over PC5.

UE to UE ToD can be over PC5 when the involved UEs are in proximity to support ProSe direct communication operation. When possible, PC5 communications for UE to UE ToD sessions can be preferable even when in good network coverage (i.e. linked Uu sessions are possible).
NOTE: The decision to use PC5 or linked Uu sessions is implementation specific and outside the scope of this solution.
Editor's Note: The transition of a ToD session from PC5 to linked Uu sessions as defined in clause 7.6 and vice-versa is FFS.
Editor's Note: Whether this solution is supported over PC5 or restricted to NR-PC5 is FFS.
7.X.1.2
UE to UE ToD session-oriented service establishment over PC5
Pre-conditions:

1.
The V2X application-specific client in the V2X UE 1 (acting as remote controller) has triggered the VAE client to establish a session with the V2X UE 2 (remote vehicle).

2.
The V2X UE 1 has detected that the V2X UE 2 is reachable over PC5.
3.
The V2X UE 1 has been authorized to use session-oriented services over PC5.
4.
V2X UE 1 and V2X UE 2 have been authorized for ToD operation over PC5.
Editor's Note: How the V2X UEs are authorized for ToD operation over PC5 is FFS.
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Figure 7.X.1.2-1: Procedure for establishing a tele-operated session between the VAE client 1 (remote controller) and the VAE client 2 (remote vehicle) over PC5
1.
The VAE client 1 (acting as a remote controller) sends a session-oriented service request over the PC5 reference point (unicast or broadcast depending on whether UE 1 already knows the UE 2 Layer 2 Id) to the VAE client 2 (acting as a remote vehicle) to establish a tele-operated session. It may include service information and requirements of the application.
2.
The VAE client 2 sends a session-oriented service response to the VAE client 1 over the PC5 reference point indicating the result of the session-oriented service request. The Layer 2 link over PC5, as defined in TS 23.287 clause 6.3.3.1, for the ToD session is established.

NOTE: Step 1 and 2 correspond to the "Layer-2 link establishment over PC5 reference point" procedure as defined in TS 23.287 clause 6.3.3.1. There may be more signaling exchanges than the two messages shown in the figure. 
3.
The ToD session is established to enable V2X application specific interaction.
7.X.1.3
UE to UE ToD session-oriented service update over PC5
Pre-condition:

1.
The VAE client 1 (remote controller) has established a tele-operated driving session with the VAE client 2 (remote vehicle) via PC5.
2.
The V2X application-specific client in the V2X UE 1 (acting as remote controller) has triggered the VAE client to update a session with the V2X UE 2 (remote vehicle).
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Figure 7.X.1.3-1: Procedure for updating a tele-operated session between the VAE client 1 (remote controller) and the VAE client 2 (remote vehicle) over PC5
1.
The VAE client 1 (acting as a remote controller) sends a session-oriented service update request over the PC5 reference point to the VAE client 2 (acting as a remote vehicle) to update a tele-operated session. It may include service information and requirements of the application.
2.
The VAE client 2 sends a session-oriented service update response to the VAE client 1 over the PC5 reference point indicating the result of the session-oriented service update request. The Layer 2 link over PC5, as defined in TS 23.287 clause 6.3.3.4, for the ToD session may be updated.

NOTE: Step 1 and 2 correspond to the "Layer-2 link modification for a unicast link" procedure as defined in TS 23.287 clause 6.3.3.4. This allows the update of the QoS levels supported over the Layer 2 link over PC5 reference points and the services running over the link.

3.
The ToD session is updated to continue to enable V2X application specific interaction.
7.X.1.4
UE to UE ToD session-oriented service termination over PC5 – initiated by the remote controller
Pre-condition:

1.
The VAE client 1 (remote controller) has established a tele-operated driving session with the VAE client 2 (remote vehicle) via PC5.

2.
The V2X application-specific client in the V2X UE 1 (acting as remote controller) has triggered the VAE client 1 to terminate a session with the V2X UE 2 (remote vehicle).
NOTE 1: The application specific signaling to release the ToD session is out of scope.
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Figure 7.X.1.4-1: Procedure for terminating a tele-operated session between the VAE client 1 (remote controller) and the VAE client 2 (remote vehicle) over PC5 – initiated by the remote controller
1.
The VAE client 1 (acting as a remote controller) sends a session-oriented service termination request to the VAE client 2 (acting as a remote vehicle) to terminate a tele-operated session.

2.
The VAE client 2 sends a session-oriented service termination response to the VAE client 1 indicating the result of the of the session-oriented service termination request.

NOTE 2: Step 1 and 2 correspond to the "Layer-2 link release over PC5 reference point" procedure as defined in TS 23.287 clause 6.3.3.3.

7.X.1.5
UE to UE ToD session-oriented service termination over PC5 – initiated by the remote vehicle
Pre-condition:

1.
The VAE client 1 (remote controller) has established a tele-operated driving session with the VAE client 2 (remote vehicle) via PC5.

2.
The V2X application-specific client in the V2X UE 2 (acting as remote vehicle) has triggered the VAE client 2 to terminate a session with the V2X UE 1 (remote controller).
NOTE 1: The application specific signaling to release the ToD session is out of scope.
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Figure 7.X.1.4-1: Procedure for terminating a tele-operated session between the VAE client 1 (remote controller) and the VAE client 2 (remote vehicle) over PC5 – initiated by the remote vehicle
1.
The VAE client 2 (acting as a remote vehicle) sends a session-oriented service termination request to the VAE client 1 (acting as a remote controller) to terminate a tele-operated session.

2.
The VAE client 1 sends a session-oriented service termination response to the VAE client 2 indicating the result of the of the session-oriented service termination request.

NOTE 2: Step 1 and 2 correspond to the "Layer-2 link release over PC5 reference point" procedure as defined in TS 23.287 clause 6.3.3.3.
7.X.2
Solution evaluation

The solution provides a viable mechanism for V2X UE to V2X UE tele-operated driving over PC5. This solution does not address how the decision is reached whether to use a PC5 session versus linked Uu sessions as that is implementation specific.
* * * End of Changes * * * *
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