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************ Start of Change (all new text) ***************
5.A
Sensing for ADAS
5.A.1
Description
Advanced Driving Assistance System(ADAS) uses various sensors (millimeter wave radar, lidar, monocular / binocular camera and satellite navigation) installed on the vehicle to sense the surrounding environment at any time during the driving process, collect data, identify, detect and track static and dynamic objects, and carry out systematic calculation and analysis in combination with navigation map data, so as to make the driver aware of the possible dangers in advance, and effectively increase the comfort and safety of driving.
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Figure 5.A.1-1 ADAS overview

There is an opportunity for 3GPP New Radio (NR) based sensing technologies to be added into ADAS. 5G system assisted sensing operations could improve the ADAS reliability and quality. 
5.A.2
Pre-conditions

Tom buys a new car with the latest ADAS equipped. The car (as 3GPP UE), base station and RSU (close to the car) are equipped with 3GPP NR based sensing technology. The sensing results are from the UE, based station and RSU, and can be used in the car’s ADAS system. Collaborating with other non-3GPP sensing devices/technologies, 5GS based sensing results as input to ADAS could improve the comfort and safety of driving.
Tom drives the car from home to the company in the morning of a working day.
5.A.3
Service Flows

Tom drives from home to the road, the 3GPP NR based sensor in Tom’s car transmits the signal to the other car(s) in the same road, and receives the reflected signal to detect the distance and speed of the other car(s) to feed to the ADAS in Tom’s car.

[image: image2.emf]Sensing signal 


Figure 5.A.3-1 sensing use case: UE as Transmitter/Receiver
In the cross road, due to the non-sight distance and the obstacle, the 3GPP NR based sensor in Tom’s car cannot detect the car from the cross direction, it has to ask for sensing help from the gNB/RSU near the road. The gNB/RSU sends the sensing result about the distance, speed and direction of other car(s) in the cross direction to feed to the ADAS in Tom’s car.
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Figure 5.A.3-2 sensing use case: gNB/RSU as Transmitter/Receiver
Tom drives to the parking area of the company. He triggers the automatic parking function of ADAS in his car. The 3GPP NR based sensor in Tom’s car transmits the signal to the object near the parking space, and receives the reflected signal to detect the distance and location of the other objects (e.g. car, column) to feed to the ADAS in Tom’s car. The car parks in the parking space correctly and gracefully.
5.A.4
Post-conditions
With the happy driving experience provided by ADAS, Tom arrives in the company safely and easily. Tom starts the daily work in the office. 
5.A.5
Existing features partly or fully covering the use case functionality
V2X supports the communication between the vehicle and infrastructure/network.
5.A.6
Potential New Requirements needed to support the use case
5G system shall be able to support 3GPP NR based sensing in UE and gNB/RSU.
5G system shall be able to support 3GPP NR based sensing requested by UE to gNB/RSU and the feedback from gNB/RSU to UE.
************* End of Change ***************
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