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Abstract: It is proposed to add a new use case: sensing-assisted autonomous driving
Proposal
It is proposed to agree the following changes to 3GPP TR 22.837 V0.3.0


* * * First Change * * * *
[bookmark: _Toc120038011]5.x	Use case on sensing-assisted autonomous driving
[bookmark: _Toc100862437][bookmark: _Toc100921161][bookmark: _Toc120038012]5.x.1	Description
For autonomous driving, the environment around the vehicle is the most important factor to be taken into consideration when making maneuvering decisions (turn, change lanes, accelerate, decelerate etc.).  Given the great computing capacity of the vehicle, it will be more efficient and accurate to allow the vehicle to perform sensing by cooperating with other vehicles or by itself (depending on capability) and derive sensing result locally. The sensing result can be exposed to applications in the vehicle, e.g.,  the Automated Driving System(ADS) for maneuvering decisions. 
Moreover, automotive maneuvering will be able to work in areas without network coverage by allowing the vehicle to perform sensing by cooperating with other vehicles or by itself, which provides a better experience for drivers.
[image: ]
[bookmark: _Hlk126180821]Figure 5.x.1-1: An illustration of vehicle-centric sensing of the surroundings
[bookmark: _Toc100862438][bookmark: _Toc100921162][bookmark: _Toc120038013]5.x.2	Pre-conditions
Both Alice’s and Bob’s vehicles are equipped with NR-based sensing technology. Additionally, the vehicles are capable of 5G communications, including direct communication with other vehicles, communication with 5G system via RAN entities.
[bookmark: _Toc100862439][bookmark: _Toc100921163][bookmark: _Toc120038014]5.x.3	Service Flows

[image: ]
Figure 5.x.2-1: An illustration of sensing without network coverage
1. Alice drives to her cottage for vacation. Before setting out, she enters the destination to the navigation system for path planning. To avoid traffic jams, the navigation system sends a sensing request to the core network to get a full picture of the traffic condition for all potential routes.  
2. Appropriate base stations along the potential routes are selected to perform sensing. The sensing signals transmitted by a base station are influenced and bounced by vehicles and pedestrians on the road and then monitored by the base station and other base stations.
3. The sensing measurement data is collected from the base stations and further processed into sensing result by the core network. The mobile operator exposes the sensing result to the navigation system for path planning. Based on the sensing result, a path without traffic jam is determined and Alice follows the path determined by the navigation system.
4. There is a long tunnel without coverage on Alice’s route. Bob is driving in the tunnel. Since there is no network coverage, Bob’s vehicle performs sensing for automotive maneuvering by cooperating with other vehicles or by itself depending on vehicle’s capability and derive sensing result locally.
5. A traffic accident is sensed by Bob’s vehicle which may cause a long-term traffic jam. Bob’s vehicle sends the sensing result to 5GC with a time stamp as soon as he drives out of the tunnel. 
6. The sensing result derived by Bob’s vehicle is fused with sensing result derived by the core network to provide real-time dynamic traffic condition. The navigation system replans a route for Alice in time based on the fused sensing result.
[bookmark: _Toc100862440][bookmark: _Toc100921164][bookmark: _Toc120038015]5.x.4	Post-conditions
Alice arrives at her cottage without traffic jam. Bob drives through the tunnel safely.
[bookmark: _Toc100862441][bookmark: _Toc100921165][bookmark: _Toc120038016]5.x.5	Existing feature partly or fully covering use case functionality
None
[bookmark: _Toc100862442][bookmark: _Toc100921166][bookmark: _Toc120038017]5.x.6	Potential New Requirements needed to support the use case
[PR. 5.x.6 - 001] The 5G system shall be able to configure and authorize a UE to perform sensing. 
[PR. 5.x.6 - 002] The 5G system shall be able to enable UEs without network coverage to use licensed and unlicensed spectrum to perform sensing.
[PR. 5.x.6 - 003] Based on the operator’s policy, the 5G system shall be able to support UE(s) processing sensing measurement data locally and exposing sensing result to a local application.
[PR. 5.x.6 - 003] Based on the request from a 3rd party, the 5G system shall be able to select appropriate base stations to perform sensing. 
[PR. 5.x.6 - 004] The 5G system shall be able to collect and aggerate sensing measurement data from base stations.
[PR. 5.x.6 - 005] The 5G system shall be able to support mechanisms to fuse sensing result derived by the UE and the core network.
[PR. 5.x.6 - 006]Based on the operator’s policy, the 5G system shall be able to expose sensing result to a trusted 3rd party application.
* * * End of Change * * * *
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