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Abstract: This contribution proposes to add a use case and the solution to this use case for a KI#9: Enhancement of NWDAF with the finer granularity of location information. 
1. Discussion
According to Key Issue #9 in the eNA_Ph3 study, use cases need to be identified with corresponding existing or new analytics ID(s) where the analytics require location information with finer granularity than the TA/cell level.

The population flow statistics can help plan the efficient operation of rail and roadway networks during rush hours. The statistics of population flow can collect the hotspot map in a certain region in a certain period of time. This can help traffic regulators and planners make more reasonable bus routes and road construction plans. In addition, the user can obtain the transport congestion situation on the road through traffic statistics. These are all requirements that can help NWDAF consumers improve their own experience and optimize real-world traffic conditions.

In this scenario, the NWDAF needs to collect population flow information from LCS, including UE ID, location, velocity, heading, environment indication, etc. Then the NWDAF conducts calculations and predictions with this information. For example, the transport tool can be determined by the timestamp, speed, and heading information. Determine the number of people using a particular form of transportation by counting the total number of people. Average speed information is used to reflect the current congestion of a certain transport tool.

As to the environment indication, the UE may be indicated aboveground or underneath, indoor or outdoor, inside or outside the vehicle, etc. The NWDAF determines which transport tool which the UE is currently using based on the environment indication and other information it collects from the LCS. For example, if the indication is underneath and the vertical coordinate of the location is in a deep position, it can be judged that the current traffic environment of the terminal is in the subway, and the probability of taking the subway is large. If the indicator is on the ground and outdoors, and the speed is 2-5km/h, it can judge that the current traffic environment of the user is walking, and the probability of the user walking is high. 
In order to solve the aforementioned issue, this solution proposes that NWDAF can require some finer granularity location information of the UEs with velocity, heading, environment indication, and so on, and then provide population flow statistics service for the NWDAF consumer.
2. Text Proposal
It is proposed the following changes to TR 23.700-81.

* * * * First change * * * *
6.0
Mapping Solutions to Key Issues

Table 6.0-1: Mapping of solutions to key issues
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* * * * Next change * * * * All text new 
6.x
Solution #X: Population flow statistics use case with finer granularity location information 
6.x.1
Description

This solution addresses Key issue #9: Enhancement of NWDAF with finer granularity of location information. 
The population flow statistics can help plan the efficient operation of rail and roadway networks during rush hours. The statistics of population flow can collect the hotspot map in a certain region in a certain period of time. This can help traffic regulators and planners make more reasonable bus routes and road construction plans. In addition, the user can obtain the transport congestion situation on the road through traffic statistics. These are all requirements that can help NWDAF consumers improve their own experience and optimize real-world traffic conditions.

In this scenario, the NWDAF needs to collect population flow information from LCS, including UE ID, location, velocity, heading, environment indication, etc. Then the NWDAF conducts calculations and predictions with such information. For example, the transport tool may be determined by the speed and heading information. Determine the number of people using a transport tool by counting the total number of people. Average speed information is used to reflect the current congestion of a certain transport tool.

As to the environment indication, the UE may be indicated aboveground or underneath, indoor or outdoor, inside or outside the vehicle, etc. The NWDAF determines which transport tool which the UE is currently using based on the environment indication and other information it collects from the LCS. For example, if the indication is underneath and the vertical coordinate of the location is in a deep position, it can be judged that the current traffic environment of the terminal is in the subway, and the probability of taking the subway is large. If the indicator is on the ground and outdoors, and the speed is 2-5km/h, it can judge that the current traffic environment of the user is walking, and the probability of the user walking is high. 
In order to solve the aforementioned issue, this solution proposes that NWDAF can require some finer granularity location information of the UEs with velocity, heading, environment indication, and so on, and then provide population flow statistics service for the NWDAF consumer.
6.x.2
Input Data

The input data for the analytics are described in Table 6.x.2-1.

Table 6.x.2-1. Input data for population flow statistics use case usage

	Information
	Source (NOTE)
	Description

	Timestamp
	LCS architecture
	A timestamp is associated with the collected information.

	Location estimate
	
	The geographical location of UE

	Velocity estimate
	
	Including speed and heading information of UE

	Environment indication
	
	Indicating indoors or outdoors, aboveground or underneath, in cars or not.

	Accuracy
	
	Including horizon accuracy and vertical accuracy

	Age of location
	
	The lifetime of location information


NOTE:
From which network function to acquire the location information will have some coordination with the FS_eLCS_Ph3 study.
6.x.3
Output Analytics

The output analytics of NWDAF is defined in Table 6.x.3-1 and Table 6.x.3-2.

Table 6.x.3-1: Population flow statistics use case usage statistics

	Information
	Description

	Area of interest
	The location area of the user data collection

	Time slot entry (1..max)
	List of time slots during the Analytics target period

	  > Time slot start
	Time slot starts within the Analytics target period

	  > Duration
	The time during the beginning and the end of UE location information collection

	  > Total number of users
	Total number of users in the area of interest

	  > Transport tool (list)
	Different transport tools in the area of interest (e.g. walk, car, bus or subway)

	      >> Number of users
	The number of users using the specific transport tool

	      >> Ratio
	Percentage of users using this transport tool

	      >> Average speed
	Average speed of users using the specific transport tool

	      >> Heading
	Heading information of users using the specific transport tool


Table 6.x.3-2: Population flow statistics use case usage prediction
	Information
	Description

	Area of interest
	The location area of the user data collection

	Time slot entry (1..max)
	List of time slots during the Analytics target period

	  > Time slot start
	Time slot starts within the Analytics target period

	  > Duration
	The time during the beginning and the end of UE location information collection

	  > Total number of users
	Total number of users in the area of interest

	  > Transport tool (list)
	Different transport tools in the area of interest (e.g. walk, car, bus or subway)

	      >> Number of users
	Predicted number of users using the specific transport tool

	      >> Ratio
	Predicted percentage of users using this transport tool

	      >> Average speed
	Predicted average speed of users using the specific transport tool

	      >> Heading
	Predicted heading information of users using the specific transport tool

	      >> Confidence
	Confidence of this prediction


6.x.4
Procedures

Figure 6.x.4-1 depicts a procedure for Population flow statistics use case provided by NWDAF.
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Figure 6.x.4-1: Population flow statistics use case provided by NWDAF

1.
The consumer requests or subscribes to analytics information on the population flow statistics use case provided by NWDAF.

2.
The NWDAF collects the UE location information data from the LCS server including timestamp, location estimate, velocity estimate, environment indication, location accuracy, age of location, and so on.
3.
The NWDAF conducts firstly transport tool evaluations based on the information collected from LCS architecture. The total number of users using the specific transport tool and the average speed at a specific time in the area of interest can be obtained.

4.
The NWDAF responds to the population flow statistics to the consumer. The details for UE mobility analytics provided by the NWDAF are defined in the output analytics information.

6.x.5
Impacts on Existing Nodes and Functionality
NWDAF:

-
The NWDAF supports collecting data from LCS architecture and analyses population flow statistics.
-
The Analytic ID supporting the population flow statistics use case needs to be supported.
Editor's note:
Whether a new or the existing analytic ID used for this use case is FFS.
* * * * End of changes * * * * 
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