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Abstract: This document proposes a new use case of 5G Wireless sensing support for automated mobility.
1. Introduction
2. Reason for Change
To provide a new use case and new requirement of 5G Wireless sensing support for automoted mobility in partia coverage and out-of-coverage.
3. Conclusions
4. Proposal
It is proposed to agree the following changes to 3GPP TR 22.837 v0.3.0.


* * * First Change * * * *
5.x	Use case of Automated mobility in partial coverage and out-of-coverage
[bookmark: _Toc355779204][bookmark: _Toc354586742][bookmark: _Toc354590101]5.x.1	Description
Advances in automotive sensing technology are expected to lead to the realization of high-level automated mobility systems. In addition, the development of V2X and cooperative mobility technologies are expected to contribute to the safety of vehicles supporting automated mobility. To ensure safety driving, it would be desirable to support these advanced sensing technologies in various automotive use cases.
Vehicle-mounted sensors in use today are for example Radar, 3D LiDAR and cameras. These non-3GPP sensors are used to detect surrounding environment of vehicles for the sake of safety driving. Due to increased number of vehicles supporting these non-3GPP sensors for automated mobility, it could lead to an interference of automotive non-3GPP sensors. The increase of sensor interference could lead to reduced sensor performance. In such a case, 5G Wireless sensing can be used together to support awareness of vehicle’s environment and lead to safer automated mobility. 
3GPP V2X support direct communication in coverage, partial coverage and out of coverage. Two vehicles with this feature detect changes in radio signals between each other and these changes can also be used to sense the environment for object detection between the two. This allows objects to be detected and hazards to be predicted from changes in the signal between two vehicles regardless of the coverage.
5G Wireless sensing between two vehicles could also provide a long range of sensing and detection, allowing ample time for safety for both of the object and the driver for the preparation for the safety maneuvering. That is, a vehicle may be able to apply the brakes slowly, preventing the driver from being injured by sudden Autonomous Emergency Braking, giving the safety driving systems to prepare for safety manoeuvre actions. If there is another vehicle nearby, the vehicle can alert the following vehicle to the possibility of Autonomous Emergency Braking event by sending a notification using direct communication, which allows the following vehicle to recognize the event and avoid rear-end collisions and sudden Autonomous Emergency Braking injuries. 5G Wireless sensing contributes to expanding sensing capabilities and provides an even safer autonomous driving system.
[bookmark: _Toc355779205][bookmark: _Toc354586743][bookmark: _Toc354590102]5.x.2	Pre-conditions
Alice lives in a rural town a few dozen kilometres from her workplace. She owns a vehicle and uses it to commute. 
Alice’s car is equipped with 5G Wireless sensing and non-3GPP sensing technologies (e.g. 3D LiDAR, Radar and camera) that enable autonomous driving. Alice subscribes autonomous driving assistant service provided by 3rd party. Sensing measurement data collected by the base station and the vehicle is sent to the 3rd party server, the vehicle can receive sensing results for advanced autonomous driving. This vehicle has the ability to detect signal changes between other vehicles by performing sensing using the 5G Wireless sensing mounted on the vehicle.
She is busy at work and needs to leave the workplace late at night. Feeling tired, she turns on automated driving system that supports 5G Wireless sensing and non-3GPP sensing.
[bookmark: _Toc355779206][bookmark: _Toc354586744][bookmark: _Toc354590103]5.x.3	Service Flows
[image: ]
Figure 5.X.3-1: Out-of-coverage Sensing
[image: ]
Figure 5.X.3-2: Partial-overage Sensing
1. Alice drives her vehicle supporting 5G Wireless sensing and non-3GPP sensing.
2. While driving, Alice's vehicle enters an area with 5G out-of-coverage and 5G Wireless sensing information between 5G Base station becomes unavailable. However, Alice's vehicle also supports 5G Wireless sensing over PC5 and continues to sense based on communication with nearby vehicles to minimize the impact of loss of sensing accuracy due to out-of-coverage.
3. One person suddenly run out onto the road between Alice’s vehicle and another vehicle driving in front of her vehicle. The person does not realize Alice’s vehicle is approaching so the vehicle risks hitting the person if it keeps going. The vehicle detects signal changes through sensing by connection with the vehicle driving ahead and prepares to slow down gently in case of danger. The vehicle calculate the exact location of the people by combining information from vehicle-mounted sensors. Based on this sensing information, the vehicle takes object avoidance action by slowing down gently. The Autonomous Emergency Braking system is not activated. 
4. The vehicle avoid a traffic accident and continue autonomous driving. 
5. Once the vehicle is back in coverage, Alice’s vehicle returns to an environment and automated mobility systems to support 5G Wireless sensing also between 5G base station.

[bookmark: _Toc355779207][bookmark: _Toc354586745][bookmark: _Toc354590104]5.x.4	Post-conditions
Owing to the 5G Wireless sensing over PC5, the impact of inability of sensing measurement data between 5G Base stations can be minimized and safe driving can be continued by combination of 5G Wireless sensing over PC5 and non-3GPP sensors. 
Alice’s vehicle avoided a traffic accident and was able to carry Alice home safely.
[bookmark: _Toc355779209][bookmark: _Toc354586747][bookmark: _Toc354590106]5.x.5	Existing features partly or fully covering the use case functionality
None.
5.x.6	Potential New Requirements needed to support the use case
[bookmark: _GoBack][PR 5.x.6-1] The 5G system shall support 5G Wireless sensing between UEs while partial-coverage and out-of-coverage.

* * * End of Change * * * *
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