3GPP TSG SA WG 1 Meeting #99e 	S1-222116
Electronic Meeting, 22 August – 1 September 2022	(revision of S1-22xxxx)

Source:	Xiaomi
pCR Title:	New use case: RAN Sensing for real-time map service assisted vehicle driving
Draft Spec:	3GPP TR 22.837 V0.1.0
Agenda item:	7.2
Document for:	Approval
Contact:	Chunhui Zhu<zhuchunhui@xiaomi.com>

Abstract: It is proposed to add a new use case: RAN Sensing for real-time map service assisted vehicle driving to 3GPP TR 22.837 V0.1.0.

1. Introduction
3GPP is studying sensing service, it is expected the base station can sense the environment around it. There may be some non-sight distance and the obstacle during vehicle driving, where the real-time map service from base station sensing to the road may help the vehicle driving.

2. Reason for Change
The real-time map service for assisted vehicle driving is a potential market for 3GPP based sensing service.

3. Conclusions
The RAN Sensing for the real-time map service assisted vehicle driving can be studied.

4. Proposal
It is proposed to agree the following changes to 3GPP TR 22.837 V0.1.0.


* * * First Change * * * *
5.A	RAN Sensing for real-time map service assisted vehicle driving
[bookmark: _Toc355779204][bookmark: _Toc354586742][bookmark: _Toc354590101]5.A.1	Description
[bookmark: OLE_LINK3]It is expected that the base station can sense the surrounding environment e.g. the road, and send the sensing measurement data to the core network. The core network can carry out systematic calculation and analysis of the sensing measurement data for outputting the sensing result. Such sensing result can be sent to a trusted map service provider for combination with navigation map data, so as to make the driver aware of the congestion and traffic accidents in advance, and effectively increase the comfort and safety of driving. The base station sensing operations could improve the real-time map service with high reliability and quality.
[bookmark: _Toc355779205][bookmark: _Toc354586743][bookmark: _Toc354590102]5.A.2	Pre-conditions
Tom has a car with the real-time map service. The map service provider obtains the real-time road information and the real time location/ trajectory of Tom’s car from the 5G network. The base station is equipped with 3GPP NR based sensing technology.
NOTE:	E-UTRA may be used in this case if it does not lead to impacts on EPC and E-UTRA.
Tom drives the car from home to the company in the morning of a working day.
5.A.3	Service Flows
1. Tom drives his car from home to the road. The car requests the assisted driving service from the map service provider. The map service provider sends the road sensing request to the 3GPP core network.
2. The base station along the road transmits the 3GPP NR signal to the car(s) on the road, and receive the reflected signal to detect the location, driving direction and speed of the car(s). The sensing measurement data is sent from the base station to the core network.
3. The core network processes the sensing measurement data and sends the sensing result to the map service provider per request.
4. The map service provider sends the sensing result fused into the map to Tom’s car.
5. While the car is driving on the highway, suddenly a car is stopped before the Tom’s car due to an accident, fortunately it is timely detected by the base station, and the accident sensing result is send to the map service provider via 3GPP core network.
6. Based on the received sensing result fused with the map, Tom’s car immediately stops to avoid the collision accident. Then Tom’s car leaves the highway safely.
7. In the cross road close to the office, there are the Non-Line of Sight (NLoS) distance and the obstacles for Tom to see the car from the cross direction. The base station near the road performs sensing towards the cross road and sends the sensing measurement data to the core network. 
8. The core network processes the sensing measurement data and sends the sensing result about the distance, speed and direction of other car(s) in the cross direction to the map service provider.
9. The map service provider fuses the sensing result with the map and then sends to the Tom’s car.
10. Tom’s car receives the real-time map information and warns Tom about there is another cross-direction car driving towards his car. Tom stops his car before the cross road to avoid a potential collision.
[bookmark: _Toc355779207][bookmark: _Toc354586745][bookmark: _Toc354590104]5.A.4	Post-conditions
With the assistance of RAN sensing, Tom arrives in the company safely and easily. Tom starts the daily work in the office. 
[bookmark: _Toc355779209][bookmark: _Toc354586747][bookmark: _Toc354590106]5.A.5	Existing features partly or fully covering the use case functionality
V2X supports the communication between the vehicle and infrastructure/network.
There are features of SL positioning for the car moving along the LOS road (e.g., using SL positioning for car ranging on the same road) and positioning on the Uu link between the base station and other cars.
5.A.6	Potential New Requirements needed to support the use case
5.A.6.1 Service requirements for RAN Sensing for real-time map service assisted vehicle driving
[PR 5.A.6.1-1] The 5G system shall support the base station to perform sensing.
[PR 5.A.6.1-2] The 5G system shall support means to select the suitable base station to perform sensing based on the sensing service requested by a trusted third party application, e.g. a map service provider. 
[PR 5.A.6.1-3] The 5G system shall support the base station to transfer sensing measurement data to the core network, and the core network to process sensing measurement data for obtaining sensing results.
[bookmark: _GoBack][PR 5.A.6.1-4] The 5G system shall support providing the sensing results to a trusted third party application, e.g. a map service provider.

5.A.6.2 KPIs for RAN Sensing for real-time map service assisted vehicle driving
Editor’s Notes: The KPIs for RAN Sensing for real-time map service assisted vehicle driving are FFS.
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