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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.

In the LCS architecture, the LCS Server can provide LCS client location information including geographic location, speed, heading, accuracy, timestamp, and so on. Such information precisely represents the location status of a single UE or a group of UE and also helps NWDAF to conduct some valuable statistics and prediction analyses. Therefore, under the permission of users' consent and privacy checking, it is desirable to obtain location information from LCS architecture in line with consumer requirements to help NWDAF make better analyses and predictions.

Outdoors advertisements statistics business is a potential scenario combining NWDAF and LCS architectures. The layout of outdoor advertising aims to improve the value of advertising by increasing the number of viewers. More viewers, more sales opportunities for advertisers. Before placing advertisements, it is necessary to consider the passing and staying situation of users in a certain area. NWDAF can provide and help the third-party judge the number of people passing by and valid viewers, then furtherly judge whether it is suitable to arrange some outdoor advertisements. After placing advertisements, it is still necessary to count the actual number of viewers in the area near the billboard. NWDAF can provide and help the third-party judge whether the advertising strategy needs to be strengthened or changed by considering the number change of viewers before and after the advertisement.

To study the outdoors advertisements statistics scenario, the following questions need to be accommodated:
· Is the location information collected for a UE or a group of UE? How to identify the group UEs.
· What information should be carried in the request message from NWDAF consumers? What statistical and predictive information can NWDAF provide to consumers? 

· In addition to geographical location information, is it necessary to collect speed, heading, QoS accuracy, and other information?

· How does NWDAF determine the number of users passing by and valid viewers in a certain area?
For outdoor advertising scenes, it is meaningless to count only a single UE. Additionally, collecting all UEs locations in a large area will consume overload resources and it is inefficient. In this scenario, the positioning information of UEs within a certain area (from several meters to several hundred meters) needs to be counted. The central point of this area is fixed, but the users are not fixed, i.e., a UE enters at first, stays for a while, and then leaves this area. 
Based on the location information of these UEs, NWDAF needs to determine the number of users who have seen advertisements within a certain area at a given period. The time when a user enters and leaves a certain area can be reported to NWDAF as a timestamp. Thus, the staying time of a user can be obtained. The NWDAF can then conduct a statistical analysis on the stay time and number/proportion of viewers.

Observation 1: The positioning information of an uncertain group of UE within a certain area needs to be counted.
Furtherly, we need to identify what positioning information NWDAF needs to be obtained from LCS, and how to analyze the number of users passing by and the proportion of valid viewers in NWDAF. Let’s discuss it from two categories:
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For large outdoor advertisements, e.g. roadside advertisements on expressways, advertising information on the billboard can be seen far away. In this way, the granularity of UE location information required by NWDAF may be coarser, such as around 400m near billboards. Therefore, NWDAF only counts the number of users driving towards a correct and fixed direction. Furtherly, the users whose staying time reach a threshold are counted as valid viewers of the advertisement. 
For small outdoor advertisements, e.g. street or neighbour advertisements, people can see the contents shown on ads when they are close to the billboard. In this way, the UE location information required by NWDAF will be finer granular, such as around 5m near the billboard. At first, NWDAF conducts preliminary screening on the speed and heading information with ignoring users who move at a fast speed. Then, NWDAF determines the duration of the users and counts the number of people passing by and valid viewers in this certain area.

Observation 2: Information provided by LCS includes: geographic location, accuracy, speed, heading, timestamp, etc. The NWDAF conducts preliminary screening and then classifies statistics through time stamps and other information.

In order to solve the aforementioned issue, this solution proposes that NWDAF can require some finer granularity location information of the UEs near the billboard location and then provide Outdoors Advertisement statistics service for the NWDAF consumer.

2. Text Proposal
It is proposed the following changes to TR 23.700-81.

* * * * First change * * * * ALL NEW TEXT
6.x
Solution #X: Outdoors Advertisement 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. 
In the LCS architecture, the LCS Server can provide LCS client location information including geographic location, speed, heading, accuracy, timestamp, and so on. Such information precisely represents the location status of a single UE or a group of UE, which can help NWDAF to conduct some valuable statistics and prediction analyses. Therefore, under the permission of users' consent and privacy checking, it is desirable to obtain location information from LCS architecture in line with consumer requirements to help NWDAF make better analyses and predictions.

Outdoors advertisements statistics business is a potential scenario combining NWDAF and LCS architectures. In this scenario, the positioning information of an uncertain group of UE within a certain area needs to be counted. These amount of UEs is changing. 
In this scenario, the NWDAF consumers can provide clear statistical requirements including the location of a specific billboard, the period to be calculated, the counting distance range, the accuracy information, and so on. Then NWDAF provides billboard location information, statistical period, number of UE passing by, the proportion of valid viewers, average staying time of viewers, proportion of UE staying longer than the specified time, etc. Thus, a new analytic ID needs to be designed. 
Two categories of outdoor advertisements will be studied, expressways advertisements and street advertisements.

For large outdoor advertisements, e.g. roadside advertisements on expressways, advertising information on the billboard can be seen far away. In this way, the granularity of UE location information required by NWDAF may be coarser, such as around 400m near billboards. Therefore, NWDAF only counts the number of users driving towards a correct and fixed direction. Furtherly, the users whose staying time reach a threshold are counted as valid viewers of the advertisement.
For small outdoor advertisements, e.g. street or neighbour advertisements, people can see the contents shown on ads when they are close to the billboard. In this way, the UE location information required by NWDAF will be finer granular, such as around 5m near the billboard. At first, NWDAF conducts preliminary screening on the speed and heading information with ignoring users who move at a fast speed. Then, NWDAF determines the duration of the users and counts the number of people passing by and valid viewers in this certain area. 

In order to solve the aforementioned issue, this solution proposes a scheme for providing statistics/prediction service under the measuring outdoors advertisements viewers scenario.
6.x.2
Input Data

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

Table 6.x.2-1. Input data for measuring the number of outdoors advertisements viewers usage

	Information
	Source (NOTE)
	Description

	Timestamp
	LMF
	A timestamp is associated with the collected information.

	Location estimate
	LMF
	The geographical location of UE

	Velocity estimate
	LMF
	Including speed and heading information of UE

	Accuracy
	LMF
	Including horizon accuracy and vertical accuracy

	Age of location
	LMF
	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: Measuring the number of outdoors advertisements viewers usage statistics

	Information
	Description

	Core location
	The location of the outdoor advertisement billboard

	Collection period
	The time during the beginning and the end of UE location information collection (e.g. 1 hour or 1 day)

	Total number of users
	The total number of users pass by during the collection period

	Viewers proportion
	The proportion of valid viewers among the total number of users

	Average staying time
	The average staying time among all the valid viewers staying time

	Staying time proportion
	The proportion of viewers whose staying time longer than a specific time (e.g. staying timer longer than the 20s)


Table 6.x.3-2: Measuring the number of outdoors advertisements viewers usage prediction

	Information
	Description

	Core location
	The location of the outdoor advertisement billboard

	Predicted Collection period
	The time during the beginning and the end of UE location information collection (e.g. 1 hour or 1 day)

	Predicted Total number of users
	The total number of users pass by during the collection period

	Predicted Viewers proportion
	The proportion of valid viewers among the total number of users

	Predicted Average staying time
	The average staying time among all the valid viewers staying time

	Predicted Staying time proportion
	The proportion of viewers whose staying time longer than a specific time (e.g. staying timer longer than the 20s)


6.x.4
Procedures

Figure 6.x.4-1 depicts a procedure for "Outdoor Advertisement" analytics provided by NWDAF.
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Figure 6.x.4-1: "Outdoors Advertisement" analytics provided by NWDAF

1.
The consumer requests or subscribes to analytics information on "Outdoors Advertisement" provided by NWDAF. The parameters are carried in the request including the location of a specific billboard, category of advertisement, the period to be counted, the counting distance range, the preferred granularity of the counting distance range, and so on.

-
an Analytics subscription or request (Analytics ID = Outdoors Advertisement, Analytics Filter information = AOI, Analytics Reporting information = Analytics target period 1 or prediction target period 2) to the NWDAF by Nnwdaf_AnalyticsSubscription_Subscribe or Nnwdaf_AnalyticsInfo_Request.

The consumer may include multiple sets of parameters in order to provide different combinations of "Location information" and "Analytics target period" when requesting Outdoors Advertisement analytics.

2.
The NWDAF collects the UE location information data from the LCS server. 

NOTE:
UE location information collection principles will be coordinated with FS_eLCS_Ph3 study.
3.
The NWDAF conducts preliminary screening based on the category of advertisement and then classifies statistics through time stamps and other information. The UE can be counted only when it enters the counting distance range and its location information meets the requirements by the rules of the category of advertisement and NWDAF consumer. 

The number of users passing by and the valid viewers can be counted:

-
For the expressway advertisements, users whose geographical location is in a large range of the requested counting distance can be counted as users passing by. The users whose speed and heading meet the requirements are counted as valid viewers of the advertisement. The duration between valid viewers entering and leaving the range requested in NWDAF consumers will be regarded as staying time.
-
For the street advertisements, users whose geographical location is in a smaller range of the requested counting distance can be counted as users passing by. The users who have a limited speed are counted as valid viewers of the advertisement. The duration between valid viewers entering and leaving the range requested in NWDAF consumers will be regarded as staying time.
The NWDAF verifies whether the triggering conditions are met and derives the requested analytics. The NWDAF can detect the need for notification based on comparing the requested analytics of the preferred granularity of counting distance range provided by the consumer over the requested Analytics target period.
4.
The NWDAF provides a response or notification on "Outdoors Advertisement" 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 collects data from LCS architecture and analyses measuring the number of outdoor advertisements viewers.
-
The new Analytic ID = "Outdoors Advertisement" needs to be supported.
* * * * End of change * * * * 
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