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Abstract: <provide a short description of the content>
1. Introduction
Introduce a use case of how to achieve accurate sensing for high reliability required service into the sensing TR.
2. Reason for Change
Adding a use case with some functional requirements to the TR.
3. Conclusions
4. Proposal
It is proposed to agree the following changes to 3GPP TR22.837 v0.2.0.


* * * First Change * * * *
[bookmark: _Toc113213320]2	References
[x]	https://www.synopsys.com/automotive/autonomous-driving-levels.html
* * * Next Change * * * *
[bookmark: _Toc113213321]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc113213322]3.1	Terms
For the purposes of the present document, the terms given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
sensing measurement data: data collected about radio/wireless signals impacted (e.g. reflected, refracted, diffracted) by an object or environment of interest for sensing purposes.
sensing measurement process: process of collecting sensing measurement data.
sensing result: the information derived from processing sensing measurement data.
NOTE: Examples of sensing result are characteristics of an object or environment, etc.
Sensing service area location:  an area location whether with or without obstacle, the 5G system can provide sensing service with certain quality.
transparent sensing: sensing measurements are communicated such that they can be discerned and interpreted by the 5GS, e.g. the data is communicated using a standard protocol to an interface defined by the 5GS.
Reliability: measure of the ability of a sensing system to provide the sensing result under stated conditions for a specified period.
Confidence level: describes the percentage of all the possible measured sensing result that can be expected to include the true sensing result considering the sensing accuracy, which is the opposite of uncertainty.
Sensing modalities: the sensing technologies that the sensing system utilizes to realize the sensing service.

* * * Next Change * * * *

* * * Next Change * * * *
5.x	Use case on accurate sensing for automotive maneuvering and navigation service
5.x.1	Description
It is forecasted that there will be approximately 8 million autonomous or semi-autonomous vehicles on the road by 2025 [x]. NR wireless sensing will assist with automotive maneuvering and navigation, especially in scenarios where single car-mounted sensors collecting information is not enough for making safe and reliable decisions, e.g. to avoid a collision, pedestrians, etc. 
This scenario reuses the use case as defined in section 5.8, where NR wireless sensing is utilized to assist automotive maneuvering, i.e. sensing results play an important role in making the maneuvering decisions. However, the sensing environment when RAN entities and UEs execute the sensing measurement process may subject to high interference (e.g. interference caused by adjacent RAN entities, radars, fake base stations) and cause the sensing information as collected to be wrong. 
The sensing information provided to the Automated Driving System (ADS) server need to be fully trustworthy: reliability, integrity, high confidence level and protection against tampering are key aspects. Users (and third parties) should not be able to fraud the ADS Server by tampering the sensing information in order to influence the maneuvering decision.
5.x.2	Pre-conditions
Refer to 5.8, where Bob’s vehicle is detected to be blocked by other vehicle and cannot do the decision for autonomous driving with sensors collected data (e.g. from lidar, radar, camera, etc). Bob recognizes the needs of 5G system assistance and requests 5G System for coordination of the sensing service.  
5.x.3	Service Flows
Step 1: Bob drives in down town, and is approaching a cross road with regulatory signs, where the sensors on Bob’s vehicle are blocked by other vehicles. Bob’s vehicle cannot see the surroundings and Bob sends the sensing request to 5G system
Step 2: The 5G system gives instructions about how to proceed the sensing to Bob’s vehicle and Bob’s vehicle selects Joe’s vehicle to assist the sensing service. Joe’s vehicle transfers the sensing information to Bob’s ADS server.
Step 3: Bob’s ADS server utilizes the sensing assistance information to do the decision, Bob decelerates before the traffic light. 
Step 4: Bob continues the journey and drives in a tunnel (10km length), the sensors on Bob’s vehicle are detected to be blocked by a big truck. Bob sends the sensing request to 5G system.
Step 5: The 5G system selects RAN entities (e.g. road side units) to assist the sensing service. The 5G system transfer the sensing information collected by RAN entities to Bob’s ADS server.
Step 6: Bob’s ADS server utilizes the sensing information to do the decision, and Bob accelerates to overtake the big truck. 
Step 7: Bob continues the journey and drives in a desert area and some sensors on Bob’s vehicle are detected to be broken (e.g. because of heat). Bob’s vehicle sends the sensing request to 5G system.
Step 8: The 5G system selects RAN entities (sparsely deployed in desert area) to assist the sensing service. With the feedback from RAN entities, the 5G system transfer the sensing information together with the indication of confidence level as 60% to the ADS server.
Step 9: Bob’s ADS server utilizes the indication and sensing information, and decides to return to Level 0 driving for safety. 
5.x.4	Post-conditions
Bob’s vehicle is able to drive with high reliability by utilizing accurate 5G sensing service.
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
[PR 5.x.6-1] The 5G system shall be able to select suitable sensing modalities based on third party’s sensing requirement, target object’ location and target object’s adjacent environment for the sensing service.
[PR 5.x.6-2] The 5G system shall be able to determine the reliability, and the uncertainty or confidence level of the sensing results.
[PR 5.x.6-3] The 5G System shall support means to provide the sensing modalities used in calculating the sensing results and the associated uncertainty/confidence of the sensing target.
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