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Abstract: It is proposed to add a new use case: In-Vehicle Sensing for life detection to 3GPP TR 22.837 V0.1.0.

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


* * * First Change * * * *
5.A	Use case on In-Vehicle Sensing for life detection
[bookmark: _Toc355779204][bookmark: _Toc354586742][bookmark: _Toc354590101]5.A.1	Description
In summer, when the outdoor temperature exceeds 35 ℃, the temperature in the car can rise to 65 ℃ after 15 minutes of sunshine. And if children or pets are trapped in the car after the grown-up person shuts off, locks and leaves the car, it will cause heatstroke and thus endanger life of the children or pets. 
Some vehicles have good sealing performance. If the life stays in the vehicle for a long time after the vehicle is shut off and locked, it may cause suffocation and thus endanger life in the vehicle.
There is an opportunity for 3GPP New Radio (NR) based sensing technology to be added into the in-vehicle life monitoring system to perform in-vehicle Sensing for life detection.
When the car as a 3GPP UE accesses the 5G network, the UE is authorized by the 5G network to perform in-vehicle sensing with transmitter/receiver using the licensed and/or unlicensed frequency. The sensing measurement data is from the NR based in-vehicle sensor, and is sent to the in-vehicle analysis system to generate the sensing result. When the car is shut down, doors and windows are closed and locked, the life monitoring system can detect the lives in the rear row of the vehicle. The lives that can be detected include children and pets. This in-vehicle function improves the car safety of families with children and pets, and effectively avoids the occurrence of suffocation accidents caused by children and pets trapped in the car.
NOTE:	E-UTRA may be used in this case if it does not lead to impacts on EPC and E-UTRA.
[bookmark: _Toc355779205][bookmark: _Toc354586743][bookmark: _Toc354590102]5.A.2	Pre-conditions
Mary buys a new car with the latest In-Vehicle Sensing for life detection modular which is equipped with 3GPP NR based sensing technology. 
[bookmark: _GoBack]The 3GPP UE in the vehicle has a 3GPP subscription.
Mary drives the car with her daughter from her home in the suburb to the downtown shopping mall in the sunny morning of the weekend.
5.A.3	Service Flows
1. Mary buys a new car with the latest In-Vehicle Sensing for life detection modular which is equipped with 3GPP NR based sensing technology. 
2. Mary wants to drive the car with her daughter from her home in the suburb to the downtown shopping mall in the sunny morning of the weekend. Mary drives from her home in the suburb to the road. Her daughter in the rear row falls in sleep after driving some time. The In-vehicle Sensing for life detection in Mary’s car does not work when the car is driven.
3. When Mary drives for some time on the road, she feels thirsty but does not find any water in the car. She decides to stop by the road to buy a bottle of water.
4. After the car is stopped by the road, Mary stalls the car, close and locks the doors and windows of the car, then walks towards the roadside shop to buy a bottle of water. After 30 seconds, the in-vehicle life monitoring system initiates and detects the lives in the rear row of the vehicle.
5. In the roadside shop, Mary meets an old friend, she is very happy to talk with the old friend so that she forgets her daughter is still in the car.
6. Mary’s daughter is detected by the in-vehicle life monitoring system. After 3 minutes, the in-vehicle life monitoring system initiates the warning call to Mary’s mobile phone and sends the warning message to Mary by SMS to indicate that there are lives in her car.
7. Mary receives the call and SMS, recollect his daughter is still in the car, she immediately stops the chat and returns to her car. The temperature in the car is high and the status of her daughter is not good. Mary immediately opens the doors and windows, and turns on the in-car air conditioner. 
8. Thanks to the in-vehicle life monitoring system, Mary avoids a potential heatstroke and suffocation accident of her daughter.

[bookmark: _Toc355779206][bookmark: _Toc354586744][bookmark: _Toc354590103][bookmark: _Toc355779207][bookmark: _Toc354586745][bookmark: _Toc354590104]5.A.4	Post-conditions
Mary and her daughter arrives in the shopping mall safely. 

[bookmark: _Toc355779209][bookmark: _Toc354586747][bookmark: _Toc354590106]5.A.5	Existing features partly or fully covering the use case functionality
None

5.A.6	Potential New Requirements needed to support the use case
5.A.6.1 Service requirements for In-Vehicle Sensing for life detection
[PR 5.A.6.1-1] The 5G system shall be able to support a vehicle as 3GPP UE with transmitter/receiver using the licensed and/or unlicensed frequency to perform in-vehicle sensing based on the authorization of the operator.

5.A.6.2 KPIs for In-Vehicle Sensing for life detection
Editor’s Notes: The KPIs for In-Vehicle Sensing for life detection are FFS.
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