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Abstract: This document proposes a new use case about road traffic monitoring in the urban areas.

1. Introduction
With more vehicles on the roads and less available capacity, congestion has become a national problem. Part of the challenge is to manage the movement of vehicles on existing infrastructure, which is one objective of intelligent transportation systems. The existing applications rely on traffic flow sensors to provide vehicle detection. A traffic flow sensor such as radar sensor is a device that indicates the presence or passage of vehicles and provides data or information that supports traffic management applications such as signal control, and gathering of vehicle volume. 
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Figure: Radar Sensor Technology for traffic monitoring [1]

Thanks to the 5G NR based sensing technology, the gNB as transmitter and receiver knows the detailed structure of the transmitted sensing signal, such as the allocation of sensing resource, the beam direction, the time/phase/amplitude differences between the sent and received signals. The distance, angles and Doppler information (i.e. velocity) can be extracted once sensing signals are received. Therefore the road traffic monitoring can be achieved in real time using the gNB. 
2. Reason for Change
To provide a new use case of road traffic monitoring for sensing. 
3. Proposal
It is proposed to agree the following changes to 3GPP TR 22.837 v0.1.0. 
4. Reference
1.  https://nitc.trec.pdx.edu/news/new-radar-sensor-technology-intelligent-multimodal-traffic-monitoring-intersections
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5	Use cases
5.4	Use case of sensing for road traffic monitoring
[bookmark: _Toc355779204][bookmark: _Toc354586742][bookmark: _Toc354590101]5.4.1	Description
As road traffic increases, effective traffic management becomes a priority for infrastructure managers [8]. Traffic detection has shown a great usefulness in real-time traffic monitoring and transportation planning. The objective of road traffic monitoring is to collect information about different traffic participants such as vehicle density, vehicle volume, headway, waiting time, throughput [9]. One of traffic sensing technologies that are frequently employed in traffic surveillance is microwave radar that transmits signals in the recognition regions and captures the echoed signals from vehicles. The reflected signal is processed to find the speed and direction of the vehicle [10]. However, the radar may be dedicated for a single usage which requires deploying different types of transportation radars in the same place to satisfy the respective sense use cases and requirements in the area of interest.
The gNBs on the roadside are already used to provide 5G coverage for communication, and the radio signals can also be used to sense the environment for object detection. The gNB as transmitter and receiver knows the detailed structure of the transmitted sensing signal, such as the allocation of sensing resource, the beam direction, the time/phase/amplitude differences between the sent and received signals. The distance, angles and Doppler information (i.e. velocity) can be extracted once sensing signals are received.
[bookmark: _Toc355779205][bookmark: _Toc354586743][bookmark: _Toc354590102]5.4.2	Pre-conditions
Good partnership and cooperation are established between the road supervision department and Mobile Operator#A in City#B. Requested by the supervision departments for the sensing service, the suitable gNBs around/along a road are selected, which enable Mobile Operator#A to constantly sense the road situation including moving objects (e.g. vehicles). The sensing signal emitted from the gNB arrives at vehicles on the road and is bounced (reflected) back to the transmitting gNB. The typical size of vehicle (Length x Width x Height) is 4m x 1.75m x 1.5m. The typical velocity of vehicle is 60km/h to 120km/h (urban areas).    
[bookmark: _Toc355779206][bookmark: _Toc354586744][bookmark: _Toc354590103]5.4.3	Service Flows
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Figure 5.4.3-1: Road traffic monitoring 
1. The gNBs owned by Mobile Operator#A are installed around/along the road. The road supervision department requests the sensing information of road traffic monitoring from Mobile Operator#A. 
2. Traffic congestion always happens in some road segments including Road#C in urban areas during rush hour. The gNBs constantly sense the road situation. The sensing measurement is reported from gNBs to the core network in real time and will be further processed into the sensing results in the core network. The Mobile Operator#A exposes the sensing results to the traffic agency. Based on the sensing results, the vehicle volume, waiting time, and speed can be estimated on the Road#C.
3. The traffic agency decide to enforce the congestion mitigation strategies, such as traffic signal control and traffic diverging.
4. The traffic congestion in the urban areas is mitigated quickly.
5.4.4	Post-conditions
Thanks to the area-coverage, long-distance sensing capability of gNB, which provides a bird’s-eye-view for monitoring the traffic and transportation environment, the road traffic monitoring can be achieved in real time. 
[bookmark: _Toc355779209][bookmark: _Toc354586747][bookmark: _Toc354590106]5.4.5	Existing features partly or fully covering the use case functionality
None.
5.4.6	Potential New Requirements needed to support the use case
[PR 5.4.6-1] The 5G system shall be able to support the following KPIs:
Table 5.4.6-1: Performance requirements for road traffic monitoring
	Scenario
	Distance Accuracy
([95%] confidence level)
	Velocity Accuracy
([95%] confidence level)
	Resolution
	Max allowed Sensing service latency
	Refreshing rate

	
	Horizontal Accuracy 
	Vertical Accuracy
	Horizontal Accuracy
	Vertical Accuracy
	Horizontal Resolution
	Vertical Resolution
	
	

	Road traffic monitoring (Note 1)
	0.8m (Note 2);
2m (Note 3)

	-
	0.25m/s
	-
	-
	-
	10s

	≥5Hz 

	Note 1: the typical size (Length x Width x Height) of vehicle is 4m x 1.75m x 1.5m.
Note 2: it is the distance perpendicular to the traffic lane.
Note 3: it is the distance parallel to the traffic lane.
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