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Abstract: This document proposes a new use case about sensing for traffic condition in urban intersections based on 5G wireless sensing.
1. Introduction
Urban intersections, also known as crossroads, appear where one street crosses another. Given that the public space of urban intersections are large, the traffic conditions of urban intersections are very complex. For example, there are multiple lanes and it is difficult to predict the pedestrians/drivers activity. 
Thanks to the sensing operation of base stations, the complex traffic condition in urban intersections can be sensed.
2. Reason for Change
To provide a new use case of sensing for traffic condition in urban intersection.
Considering different applications have different accuracy requirements, the 5GC needs to decide how to process and integrate the sensing measurement data to obtain the sensing results.
3. Proposal
It is proposed to agree the following changes to 3GPP TR 22.837 v0.2.0. 


* * * First Change * * * *
5	Use cases
5.x	Use case of sensing for traffic condition in urban intersection
[bookmark: _Toc355779204][bookmark: _Toc354586742][bookmark: _Toc354590101]5.x.1	Description 
It is crucial for autonomous driving cars to understand the surrounding environment. Given that the public space of urban intersections are large, the traffic conditions of urban intersections are very complex. For example, there are multiple lanes and it is difficult to predict the pedestrians/drivers activity. Thanks to the sensing operation of base stations, the traffic condition in urban intersections can be sensed by 5G system. 
Considering the trees/buildings may block the LoS path between base station and road environment, the environment that can be sensed by base station are usually limited. Combining the sensing measurement data coming in from each base station, a complete system can be created that is more reliable than any one of its individual parts. 
As illustrated in figure 5.x.1-1, due to NLOS path, the different lanes environment is sensed by different base stations. In order to provide the information regarding the wide-angle view of the urban intersection, the sensing measurement data from the different lanes can be aligned.
[image: ]
Figure 5.x.1-1
As illustrated in figure 5.x.1-2, the same scene of urban intersection is sensed by different base stations from different viewpoints. The multiple sensing measurement data for urban intersection can be fully integrated by core network for better sensing accuracy and representative of sensing results.
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Figure 5.x.1-2
Subject to the request (e.g. sensing accuracy, refresh rate, information regarding the sensed environment) from the third party, the core network needs to decide how to process and integrate the sensing measurement data to obtain the sensing results. For example, if the map provider requests the mobile operator to provide the traffic volume of the urban intersection, the core network integrates and consolidates the sensing measurement data regarding the environment from multiple base stations in order to make sure that the sensing results exposed to the third party can fulfill the accuracy of the dynamic map. If the road manager who doesn’t care about the details of the traffic volume requests the mobile operator to provide pedestrian intruder information, the core network needs to integrate the sensing measurement data regarding the intruder and provide the corresponding sensing results to the road manager.
5.x.2	Pre-conditions
The base stations owned by Mobile Operator#A are installed around/along the road. The base stations are capable of 5G communication and sensing. There is a service agreement between Mobile Operator#A and a map provider. Also, there is service agreement between Mobile Operator#A and road manager. 
Bob’s vehicle has subscribed the driving assistance service from the map provider.
5.x.3	Service Flows
1. Bob is driving on a roadway. Bob’s vehicle as a UE connects to the 5G network and requests the sensing information regarding the wide-angle view of road environment from the map provider. The road manager requests the mobile operator to sense the road and provide pedestrian intruder information.
2. Bob arrives at an urban intersection, where the traffic volume is very high, and the pedestrians' activity are difficult to be estimated. The base stations around/along the road are configured to sense the intersection.
3. The sensing measurement data is sent from base stations to the core network. Based on the request from the map provider, the core network processes and integrates the sensing measurement data from base stations to derive the sensing results. The sensing results correspond to the whole road environment information of the urban intersection which meet the map provider’s needs for accuracy. At the same time, the core network integrates the sensing measurement data regarding the intruder based on the road manager’s request and provides the corresponding sensing results to the road manager.
4. The sensing results are reported to the map provider/road manager via the core network. The map provider constructs the final traffic condition information of the urban intersection based on sensing result, e.g., pedestrians’ activity and vehicle headways/volume. At the same time, the road manager obtains the intruder’s location. 
5. The map provider sends the information of traffic condition as the driving assistant information to Bob’s vehicle. Bob’s vehicle across the urban intersection safely. And the road manager responds to the intruder. 

5.x.4	Post-conditions
[bookmark: _Toc113213451]Thanks to the sensing operation of base stations at urban intersection, the traffic condition with a better accuracy is provided to the Bob’s car.  And the same time, the road surveillance makes sure the road safety.
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] Subject to regulatory requirements and operator policy, the 5G system shall support processing and integration of sensing measurement data from base stations to obtain the sensing results based on the different requests (e.g, sensing accuracy, refresh rate) from different trusted 3rd party applications. 
Editor’s note: whether the above requirement is already covered in this TR is FFS.

* * * End of Change * * * *
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