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Abstract: This contribution provides updates of KI#9 evaluations, where EN mentioned aspects shoud be resolved. 
1. Discussion
There is EN left about how to enhance the evaluations of KI#9. This document provides enhancements from the following aspects to be consistent with conclusions as agreed on KI#9 in SA2#153E.
· A table to analyze each solution from enhancement to NWDAF analytics IDs, to enable the analytics ID, how to improve NWDAF consumer, and how to improve the input data collection originates (e.g. legacy system as defined in TS23.288, or LCS system), and remarks
· How the NWDAF determines from where to collect the UE location, legacy system or LCS system

· If NWDAF collects UE location from legacy system, how to enhance the legacy system
· If NWDAF collects UE location from LCS system, how to interface with LCS system, how to enhance the LCS system

NOTE: this corresponds to eLCS_Ph3 KI#4 Aspect#2

· How the NWDAF provides benefits to LCS system

NOTE: this corresponds to eLCS_Ph3 KI#4 Aspect#1

Reused contents where
- blue highlighted texts copy paste from deleted texts in cclause 7.9.2. 

- yellow highlighted texts copy paste from deleted texts in clause 7.9.1.
2. Proposal

It is proposed the following changes to TR 23.700-81.
* * * * First change* * * *

7.9
Key Issue #9: Enhancement of NWDAF with finer granularity of location information


There are 11 solutions for KI#9 (Solutions #25, #26, #27, #54, #55, #56, #57, #58, #59, #70, #71). Table 7.9-1 provides details of how the NWDAF can be enhanced with finer granularity location information. 





Table 7.9-1: Evaluation of the KI#9
	Candidate solution
	Use case
	Analytics or predections provided from NWDAF to
NWDAF consumer
	Input parameters provided from NWDAF consumer

to NWDAF
	From where to obtain inputs data
	Remarks

	Solution#25
	Monitoring number of users before adverticement billboard 
	New analytics ID provides location, collection period, total number of users, average staying time etc.
	· Core location,

· the period, 

· distance range
· desired accuracy
	LCS system to obtain UE location estimate (one or a group of UEs) within a geographical area


	Unclear how UEs can be selected for data collection. Statics about all UEs might be required, which is very heavy

	Solution#26
	Determining direction of vehicles
	Enhanced UE mobility analytics:
Alt#1, the NWDAF adds a list of timestamps for each UE location; 

Alt#2, NWDAF does not aggregate the UE locations in a long duration but provides the UE location one by one in their own short time period
	· UE Location order indicator if the NWDAF has to output the UE location in order 
	Legacy system to obtain UE location in TA/cell level
	Alt#2 requires analytics because it proposes not to aggregate the UE locations only for the “UE location entry”. There still can be multiple entries for the “Time slot entry” which aggregates the UE locations

	Solution#27
	Identify UEs in the vicinity of another UE. 
	New analytics ID provides the UE proximity attributes and Time To Collision Information to avoid collision
	· Indication of proximity range

· Number of UEs to be accounted

· Velocity, average speed, and orientation or mobility trajectory
	AF could give various inputs for the analytics like: area of interest, directions of interest, a ranging distance, UE velocity, average speed, orientation or trajectory, slice, DNN, time period, level of accuracy etc.
OAM should provide new MDT about per UE level velocity and orientation.

DCAF/NEF provides the list of UE IDs that fulfil a proximity criterion can be determined by DCAF;

LCS system to obtain UE location information.

	Consumer for such analytics is only AF.

	Solution#54
	Provide fine granular UE location information e.g. to Measuring the number of viewers who see outdoor advertisements or infere taste based on visited places
	Existing UE location analytics IDs enhancements to provide finer granular UE location  for 

analytics services like providing statistics on outdoor advertisements, providing location-based recommendations to users etc.
	· Location granularity and Location accuracy granularity
	LCS system to obtain UE location estimate, where NWDAF may act as an LCS client to request the LMF for higher granularity UE location estimate


	Similar to solution 57 and 58.

More information about input and output data for the finer granular location statistical or prediction information is required.

	Solution#55
	Distinguish the UE velocity, granularity and UE location in horizontal and vertical directions. E.g for UEs in high-rise buildings and large interchange road bridges 
	New analytics ID provides UE location in both  horizontal direction and vertical direction with different granularity (TA/cell or finer granularity)
	· UE ID

· AOI

· Granularity requirement in both horizontal and vertical directions
	LCS system to obtain UE location estimate in both horizontal and vertical directions;

Legacy system to obtain UE location TA/cell level in both horizontal and vertical directions
	It is FFS how areas can be defined with finer granularity than TA/cell level.

Unclear whether explicit granularity parameters per direction are required or this can be encoded in the finer granular area.

	Solution#56
	A PSAP (Public Safety Answering Point) for emergency services is  determined by NWDAF based on UE location. IMS uses that analytics to route SIP emergency session setup requests to PSAP.
	New analytics ID provides PSAP destination . 
	· UE ID
	LCS system to obtain UE location estimate
	It is FFS if this use case requires analytics about UE location or only the UE location when emergency communication was initiated from that UE. Is it realistic that a UE can start emergency communication, but the UE location cannot be determined?

Existing analytic IDs e.g., UE mobility, could be used to address the PSAP resolution use case.

	Solution#57
	Provide fine granular UE location information
	UE mobility analytics enhancement to provide UE mobility analytic under the preferred granularity and preferred LCS QoS.
	· UE ID

· Preferred granularity

· Preferred LCS QoS (if preferred granularity is finer)
	OAM provides UE location vis MDT data;

AMF provides UE location with LCS QoS and TimeStamp, TAC, UE access behavior trends, etc;

AF provides UE trajectory with LCS QoS;

LCS system to obtain UE location estimate and achieved LCS QoS;


	Similar to solution 54 and 58.

How data collection works (e.g. via AMF or GMLC)  depends on LCS work.

UE location needs to be in the form of some area to enable related analytics. It is FFS how areas can be defined with finer granularity than TA/cell level

	Solution#58
	Fine granular UE location is reported when specific events occur
	UE mobility analytics enhancement to provide UE location with finer granular location information and related timestamps to describe routes and UE mobility trends (i.e. distance traveled within a target area).
	· UE ID(s)

· AOI

· Motion Event Criteria specifying e.g. a threshold linear distance that the UE makes before providing UE location
	LCS system to obtain UE location when Motion Event Criteria are satisfied
	Similar to solution 54 and 57.

How data collection works (e.g. via AMF or GMLC)  depends on LCS work.

UE location needs to be in the form of some area to enable related analytics. It is FFS how areas can be defined with finer granularity than TA/cell level

	Solution#59
	Estimatec accuracy of a location determined by some positioning method
	New analytics ID provides predicted location accuracy  and confidence level.
	· Location estimate

· UE positioning method

· UE location
	OAM, LMF provide location determined by two methods as input data in training phase
	LMF is Consumer of this analytics 

	Solution#70
	Improved control of location accuracy
	Existing UE location analytics IDs enhancement provides the UE location with enhanced information:

-
Time slot entry to include the duration (if it is larger than temporal granularity size)

-
UE location with size (if it is smaller than the spatial granularity size)
	· Temporal granularity size
· Spatial granularity size


	Legacy system to obtain UE location when “temporal granularity size” and “spatial granularity size” criterias are satisfied
	

	Solution#71
	Traffic flow statistics
	New analytics ID provides traffic flow statistics/prediction in a geographical area with information like the number of users, the transport tools and etc.
	· AOI
	LCS system to obtain UE location information, environment indication and etc within a geographical area
	


Based on the above aspects, the detailed analysis is elaborated as follows:


Solution #54, #55, #57 proposed that the NWDAF will determine from where to obtain the location information based on the received information from NWDAF consumer. If the received information indicates the NWDAF consumer needs finer granularity UE location, NWDAF will query LCS system to obtain it; if the received information indicates the NWDAF does not need finer granularity UE location, NWDAF will proceed based on legacy procedures as defined in TS23.288 (e.g. AMF, OAM, AF) to obtain UE location with TA/cell level. 

· In Solution #54, the received information is new parameters (Location granularity, Location accuracy granularity as defined in clause 4.3 of TS22.071) that is added to Analytics Filter Information. These parameters are valid for existing analytics IDs and new analytics ID that needs UE location as input data. However, it is not mentioned how the NWDAF can obtain UE location in TA, cell or finer granularity from LCS.

· In Solution #55, the received information is identified from the new analytics ID named “finer granularity in 2 directions”. This is only valid for the new analytics ID.
· In Solution #57, the received information is identified from preferred location granularity and preferred LCS QoS analytics in the request. The following enhancement is needed to fulfill the granularity control purpose: 
- UE finer granularity location level should be added into “preferred granularity for location information”. By this addition, NWDAF can clearly make the decision about from where to obtain the UE location.
- New preferred LCS QoS parameter is needed. However, how the NWDAF consumer is aware of this LCS QoS parameter is not discussed.
· 
Solution #26, #27, #55, #70 proposed that the NWDAF can request UE location information with TA/cell level from 5G NFs as currently specified in TS23.288 [5]. 
· Solution #26 proposed that the NWDAF provides UE locations in order.
· 
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· 
· Solution #27 proposes that the NWDAF consumer can request new analytics about collision avoidance from NWDAF. With the “Time To Collision” information and UE nearby vehicles (also 3GPP UEs) moving speed, moving direction and etc, the NWDAF consumer can make the decision to avoid collision to other UEs in proximity. However, it needs enhancement to current 5G NFsregarding UE location collection, especially:
- From OAM, per UE level speed and orientation information is needed.

NOTE:
Confirmation from SA5 about whether and how the OAM can provide the required UE speed and orientation information with MDT is needed.
· Solution #55 proposed that the NWDAF provides the UE location in both horizontal direction and vertical direction with different granularity (TA/cell or finer granularity).
· Solution #70 proposed that the NWDAF can provide a more flexible UE location with time domain and space domain enhancements to enable the distinguishment of UE trajectory analysis and UE presence in a given area.




Solution #25, #54, #55, #56, #57, #58, #71 proposed that the NWDAF can request UE location information with finer granularity from LCS system, where solution #54, #55, #56, #57 require no enhancement from LCS system regarding UE location information provision. 
· Solution #25 requires LCS system to provide UE(s) location information (location estimate, velocity and etc) in a specific geographical area, which is different from the translated TA/cell level geographical area.
· Solution #58 enables NWDAF to provide UE location under a specific Motion Event Criteria, i.e. when the UE moves a threshold linear distance that the UE makes before providing UE location. This enhancement can be done in NWDAF, or require the LCS system to provide UE location under such Motion Event Criteria.
· Solution #71 requires LCS system to provide UE(s) location information (location estimate, UE velocity, location accuracy and etc), environment indication (e.g. indoor/outdoor), in a specific geographical area.
NOTE 1:
Whether all the data collected can be provided by LCS needs to be confirmed in eLCS_Ph3.
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Solution #59 proposes a new analytics service in NWDAF that can be used by the LMF to improve UE location accuracy. The new analytics ID shall take the UE location estimate as input and provide the predicted UE location accuracy as output. In the training phase location information determined by two methods is correlated to derive location accuracy for the less precise method.




NOTE 2:
The eLCS_ph3 study agreed an conclusion to use this analytics as specified in TR23.700-71.


	
	
	

	
	



	

	
	

	


	
	
	



	
	
	



	
	

	



	
	
	

	
	


	

	

	


	


	
	

	


	
	

	


	
	
	

	

	

	


* * * * End change* * * *
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