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[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Abstract of the contribution: Introduce new key issue on how to support interaction between location service and NWDAF.
1. Discussion
[bookmark: _Toc352077766]The NWDAF (Network Data Analytics Function) is part of the 5G system. It interacts with different entities for different purposes, e.g. data collection based on subscription to events provided by AMF, SMF, PCF and UDM, on demand provision of analytics to consumers, retrieval of information about NFs.
But the interaction between location service and NWDAF has not been studied yet. Thus the following work task is included in the Rel-18 FS_eLCS_Ph3 SID:
WT#2: Study how the location services can benefit from NWDAF reporting and how the NWDAF use cases can benefit from location services, e.g. enhanced accuracy in certain UE location or population flow statistics data that require UE locations smaller than TA/cell
The WT#2 includes two aspects, the analyses of the two aspects are as follows.
Aspect #1: How the location services can benefit from NWDAF
5GC NF (e.g. AMF, PCF) can request analytics data from NWDAF for making decision, e.g. the AMF uses the analytics on UE mobility to decide the MICO mode parameters, PCF uses the analytics for policy decision. But whether and how location service can be benefit from NWDAF has not been studied yet. The details of the question are as follows:
-	whether existing analytics data (e.g. WLAN performance analytics) generated by NWDAF can be used to improve the location service performance, e.g. to assist the LMF to select positioning method or decide the assistance data?
-	if the answer is yes, which existing analytics data can be used and whether enhancement is needed?
Aspect #2: How the NWDAF use cases can benefit from location service
Based on Table 6.7.2.2.1 and Table 6.7.2.3.1 in TS 23.288, the UE location collected and included in the analytics data by the NWDAF is TA or cell.
Table 6.7.2.2-1: UE Mobility information collected from 5GC 
	Information
	Source
	Description

	UE ID
	AMF
	SUPI

	UE locations (1..max)
	AMF
	UE positions

	   >UE location
	
	TA or cells that the UE enters (NOTE)

	   >Timestamp 
	
	A time stamp when the AMF detects the UE enters this location

	Type Allocation code (TAC)
	AMF
	To indicate the terminal model and vendor information of the UE. The UEs with the same TAC may have similar mobility behaviour. The UE whose mobility behaviour is unlike other UEs with the same TAC may be an abnormal one.

	Frequent Mobility Registration Update
	AMF
	A UE (e.g. a stationary UE) may re-select between neighbour cells due to radio coverage fluctuations. This may lead to multiple Mobility Registration Updates if the cells belong to different registration areas. The number of Mobility Registration Updates N within a period M may be an indication for abnormal ping-pong behaviour, where N and M are operator's configurable parameters.

	UE access behaviour trends
	AMF
	Metrics on UE state transitions (e.g., access, RM and CM states, handover).

	UE location trends
	AMF
	Metrics on UE locations.

	NOTE:	UE location includes either the last known location or the current location, under the conditions defined in Table 4.15.3.1-1 in TS 23.502 [3].


Table 6.7.2.3-1: UE mobility statistics
	Information
	Description

	UE group ID or UE ID
	Identifies a UE or a group of UEs, e.g. internal group ID defined in TS 23.501 [2] clause 5.9.7, SUPI (see NOTE 1).

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

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

	  > Duration
	Duration of the time slot

	  > UE location (1..max)
	Observed location statistics (see NOTE 2)

	      >> UE location
	TA or cells which the UE stays (see NOTE 3)

	      >> Ratio
	Percentage of UEs in the group (in the case of a UE group)



In the use cases mentioned in S2-2104425, analytics in granularity of TA or cell level is not sufficient. The use cases are as follows:
-	Population flow statistics data : estimate population flows in specific areas, as well as specific routes, distances and speeds travelled. Data could be used to plan the efficient operation of rail and roadway networks during rush hours to accommodate both tourists and commuters. In order to derive the statistics of a population, the precise location information improves the accuracy. 
-	Inference of taste and recommendation based on visited places: it is important to consider the location information before sending the recommendation. The exact location is crucial for deriving the analysis for location-based services. 
-	Measuring the number of viewers who see outdoor advertisements: In order to measure the users who see the advertisement in a specific location, statistical information of a specific location is required to estimate the viewers of an advertisement.
How does NWDAF obtain UE location with finer granularity than TA/Cell have not been studied yet. Besides the use case above, Rel-18 FS_eNA_Ph3 may identify more use cases. So it is also needed to be considered that whether the existing location services can support the uses cases or not. The details of the questions are as follows:
-	How to support interaction with the NWDAF, e.g. which NF in the location architecture support the interface to the NWDAF, whether existing location procedures can be re-used or not;
-	For use cases identified in FS_eNA_Ph3 where location information is required with finer granularity than TA/cell level, whether enhancement to existing location service is needed or not, if yes, how to enhance;
Summary
Based on the analyses of the two aspects above, it is proposed to add a new key issue related to work task #2, and the detailed questions to be studied are as follows:
-	How to support interaction with the NWDAF, e.g. which NF in the location architecture support the interface to the NWDAF, whether existing location procedures can be re-used or not;
-	For use cases identified in FS_eNA_Ph3 where location information is required with finer granularity than TA/cell level, whether enhancement to existing location service is needed or not, if yes, how to enhance;
-	Whether existing analytics generated by the NWDAF can be used to enhance the performance of positioning, e.g. assist the LMF to select the positioning method and decide more accurate assistance data; if yes, which existing analytics data can be used and whether enhancement is needed.
Furthermore, to study the question above, the coordinated activities between the study FS_eNA_Ph3 are needed.
2. Proposal
[bookmark: _Toc510607499][bookmark: _Toc518306733]This paper proposes to add a new key issue as following: (all new text).
* Start of change * 
[bookmark: _Toc508693930][bookmark: _Toc43819957][bookmark: _Toc43882472][bookmark: _Toc43882646][bookmark: _Toc43882633][bookmark: _Toc43882459]5.X	Key Issue X: Interaction between Location Service and NWDAF
[bookmark: _Toc508693931]5.X.1	Description
NWDAF can generate different analytics data, e.g. UE mobility analytics, WLAN performance analytics. 5GC NF (e.g. AMF, PCF) can request analytics data from NWDAF for decision making. But whether and how location service can be benefit from NWDAF is not studied yet. For example, whether the existing analytics generated by NWDAF (e.g. WLAN performance analytics) can be used to improve the location service performance, e.g. to assist the LMF to select the positioning method or decide more accuracy assistance data? Whether enhancement to the existing analytics is needed or not?
Furthermore, based on Table 6.7.2.2.1 and Table 6.7.2.3.1 in TS 23.288, the UE location collected and included in the analytics data by the NWDAF is TA or cell. But in some use cases, analytics in granularity of TA or cell level is not sufficient. Because location service can provide more accuracy UE location, it is needed to study how does the NWDAF interact with location service to generate more accuracy location analytics.
To support the aspects above, this key issue will study:
-	How to support interaction with the NWDAF to provide location information with finer granularity than TA/cell level, e.g. which NF in the location architecture support the interface to the NWDAF, whether existing location procedures can be re-used or not;
-	Whether existing analytics generated by the NWDAF can be used to improve location service performance, e.g. assist the LMF to select the positioning method, decide more accurate assistance data and power saving; if yes, which existing analytics data can be used and how;
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]-	For use cases identified in FS_eNA_Ph3 where location information is required with finer granularity than TA/cell level, whether enhancement to existing location service is needed or not, if yes, how to enhance.
NOTE:	Coordinated activities between the study FS_eNA_Ph3 and this study are needed.
* End of change * 

