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Abstract: This contribution proposes a new use case for FS_Sensing.
1. Proposal
It is proposed to agree the following changes for new use case.


* * * Start of Change * * * *

5.x	Use case on Crowd detection
5.x.1	Description
To prevent or manage the crowd is one of the most important issues on smart city, especially in densely urban area. In smart city many types of crowds can be expected for instance at the narrow path, in front of the bus stop or famous restaurant. Public body wants to manage people traffic to prevent spread infection or accident. UGV: Uncrewed Ground Vehicle operator wants to request rerouting for safer way, people might get special discount from shops or stores which are vacant compared to others. The mobile operator can collect the traffic congestion data at a cell level through O&M to apply e.g. overload control, but it is hard to distinguish what type of crowd happens e.g. the people are walking, waiting, or driving. And there will be the people not bringing the devices. Video camera analytics can also be the other solution, but there can be the issue on the privacy perspective.
5.x.2	Pre-conditions
Mobile Operator #A provides 5G services in City #B. Mobile Operator #A constantly collect the traffic data from its O&M and in addition, sensing result e.g. from the base stations in City #B every time or certain period and detect the level or type of crowd e.g. the estimated number of people, location, density, moving speed calculated by sensing functionality and the traffic data from O&M. The calculation/analysis may be achieved by NWDAF. Mobile Operator #A may expose the result to the 3rd part service provider #C through e.g. via NEF and the service provider #C use the result for their services. 
5.x.3	Service Flows
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自動的に生成された説明]
Figure 5.X.3: Example of the type of crowd
1. Alice who is a manager of a restaurant sets special discount offer on the application server when few people are walking down in front of the restaurant.
2. The base stations in Mobile Operator #A sense multiple crowds in the whole area in certain period e.g. every minute
3. Mobile Operator #A collect data and generate meta data which indicate the type or level of crowd.
4. Bob who is a student looking for the place for lunch, launches an app to look for a restaurant nearby he/she is.
5. The application sends Bob's position to the server
6. City #B and Service provider #C obtains crowd information from the Mobile Operator #A and has the knowledge which street is crowded or where there are people line in the area
7. Service provider #C generates special offer based on Alice's setting and sends it to Bob.
5.x.4	Post-conditions
The application could be on digital signage in the city. Bob would choose crowded restaurant because there could be some reason many people choose that. Continuously analyzing those data provides good insights for city planning.

5.x.5	Existing features partly or fully covering the use case functionality
Editor's Note: The gap analysis for this use case is FFS.
5.x.6	Potential New Requirements needed to support the use case
[PR. 5.x.6 - 001] Subject to operator policy, the 5G system shall be able to collect sensing measurement data and provide the sensing result from the group of multiple objects
Editor's Note: Other potential new requirements and KPI are FFS.
Table 5.x.6-1 KPI Table of Crowd Detection
	Scenario
	Sensing service area 
	Confidence level [%]

	Positioning accuracy by sensing (for a target confidence level)
	Velocity estimation accuracy by sensing (for a target confidence level)
	Sensing resolution
	Max sensing service latency
[ms]

	Refreshing rate
[s]

	Missed detection
[%]

	False alarm
[%]


	
	
	
	Horizontal
[m]
	Vertical
[m]
	Horizontal
[m/s]
	Vertical
[m/s]
	Range resolution
[m]

	Velocity resolution (horizontal/ vertical)
[m/s x m/s]

	
	
	
	

	Crowd Detection
	Indoor/
Outdoor
	[95%]
	[≤1m]

	N/A
	[<1m/s]
	N/A
	[1m]
	[1m/s]
	[≤5000ms]


	[≤1s]


	[≤5%]
	[≤5%]

	



* * * End of Change * * * *
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