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Abstract: This contribution proposes a new use case on UE identification for coordinated autonomous driving for TR22.837 (FS_Sensing: Study on Integrated Sensing and Communication).
1. Discussion
This contribution proposes a new use case on UE identification for coordinated autonomous driving as shown in Figure 1. Autonomous Vehicle A detects a parked vehicle ahead in its lane and decides to change lanes. At the same time Vehicle B is approaching from the right rear, so Vehicle A need to communicate to Vehicle B to make it speed down for safe lane change. To do this, Vehicle A need to get Vehicle B’s ID for communication first. Vehicle A has sensing data of Vehicle B by cellular sensing and other sensors such as LiDAR and RADAR. The 5GS can use these sensing data together with precious position information of Vehicle A and B provided by current positioning service to identify Vehicle B and send the communication ID of Vehicle B to Vehicle A.

[image: image3.png]Parked
Vehicle

®

1

’

I
I
I
I
I
I
I,
-t
I
I
I

Vehicle

8 Lo
Autonom(\)k\
0
|
|
|
1

@ Vehicle Anotices
Vehicle B of lane
change

@ Vehicle B confirms
whether the lane
change is possible for it
and reply to Vehicle A

@ After checkingthe
response and
deceleration of Vehicle
B, Vehicle Amake the
lane change




Figure 1. Coordinated autonomous driving for lane change

Current 5GS Proximity Service provides UE discovery and communication functionality for UEs in proximity. However, while multiple other UEs exist, the UE cannot identify one special UE. For example, in this use case although Vehicle A can communicate to Vehicle B and C using Proximity Service, it cannot determine whether the response is from Vehicle B or C which is needed for this lane change use case.
---------- Start of change ----------
5.x
Use case on UE identification for coordinated autonomous driving
5.x.1
Description

This use case is to identify a special UE for coordinated autonomous driving as shown in Figure 1. Autonomous Vehicle A detects a parked vehicle ahead in its lane and decides to change lanes. At the same time Vehicle B is approaching from the right rear, so Vehicle A need to communicate to Vehicle B to make it speed down for safe lane change. To do this, it is necessary for Vehicle A to get Vehicle B’s ID for communication first. 
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5.x.2
Pre-conditions

 Vehicle A and B are self-driving vehicles that have the sensing capability of NR-based sensing, LiDAR and RADAR. They all have a contract with a mobile operator.

5.x.3
Service Flows

1.
Vehicle A detects a parked vehicle ahead in its lane using its sensing data and decides to change lanes.

2.
Vehicle A detects another vehicle (Vehicle B) approaching from the right rear for lane change and decides to negotiate with Vehicle B for lane change.
3.
Vehicle A sends the sensing data of Vehicle B by NR-based sensing, LiDAR and RADAR to the 5GS.
4.
The 5GS calculates the relative position of Vehicle B by the sensing data, and then identify Vehicle B using precise position information provided by 5GS’s positioning service.


Note: Sensing data from base stations serving Vehicle A and B can also be used to identify Vehicle B if necessary.

5.
The 5GS sends the ID of Vehicle B to Vehicle A.

6.
Vehicle A uses the ID to communicate to Vehicle B for lane change negotiation.
5.x.4
Post-conditions

After the negotiation with Vehicle B, Vehicle A confirms deceleration of Vehicle B and changes lanes safely.
5.x.5
Existing feature partly or fully covering use case functionality

Current 5GS Proximity Service provides UE discovery and communication functionality for UEs in proximity. However, while multiple other UEs exist, the UE cannot identify one special UE which is needed for this use case.

Ranging service which can determine the distance and/or direction between tow UEs is still under discussion at SA2. Current assumption is that Ranging will reuse Proximity Service as much as possible, so the issue of identifying the target UE of this use case remains.
5.x.6
Potential New Requirements needed to support the use case

[PR 5.x.6-1]
The 5G system shall be able to support an authorized UE to request target UE’s information that it need to communicate to by providing sensing data of the target UE.

[PR 5.x.6-2]
The 5G system shall be able to support means to identify one UE based on the sensing data of that UE from RAN entities and UEs
---------- End of change ----------
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