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Abstract of the contribution: The contribution proposes solution evaluations for KI#9.
1. Introduction
For KI#9 "Enhancement of NWDAF with finer granularity of location information", as described in clause 5.9, the following aspects are to be studied:
-
Identify use case(s) and corresponding existing or new Analytics ID(s) where the analytics require location information with finer granularity than TA/cell level, and how to enhance related existing Analytics ID(s).

-
Identify how an NWDAF determines that location information with finer granularity than cell/TA level is required in output analytics.

-
Identify what input data needs to be collected to deliver analytics with fine granularity location information.

-
Identify how NWDAF acquires the input data to deliver finer granularity location information. Whether and how the functionality and services of NWDAF or other NF(s) need to be enhanced.

NOTE 1:
Coordinated activities with the eLCS_ph3 study are needed.

NOTE 2:
Some examples of UE location different than cell/TA level are described in clause 4.2 and 4.3, TS 22.071 [6].

Accordingly, there are solution #25-#27, #54-#59, #70 and #71 proposed for KI#9.
The related KI#4"Interaction between Location Service and NWDAF" in FS_eLCS_ph3 has reached conclusions as documented in clause 8.4 of TR 23.700-71 v1.0.0, which are cited below.
8.4
Key Issue #4: Interaction between Location Service and NWDAF
Key issue#4 details the questions to be studied for WT#2 in FS_eLCS_Ph3 SID which includes the following three aspects:

-
Aspect#1: how the location services can benefit from NWDAF;

-
Aspect#2: how the NWDAF use cases can benefit from location service; and

-
Aspect#3: how to provide location information to NWDAF.

The interim conclusion for aspect#1 is as follows:
-
NWDAF provides new analytics for Location Estimation Accuracy (e.g. horizontal or vertical accuracy, indoor/outdoor indication).

-
LMF as a consumer of such analytics uses Location Estimation Accuracy analytics to determine Position Method in the area where a UE is located.

The interim conclusion for aspect#2 is as follows:
-
The NWDAF can retrieve indoor/outdoor indication if it can be decided by LMF.
The interim conclusion for aspect#3 is as follows:
-
The NWDAF retrieves location data from the GMLC using the Ngmlc services.

-
To support privacy check, new LCS Client Type and Service Type is introduced and is used by NWDAF to request UE location:

-
new LCS Client Types for PLMN Operator Class:

-
NWDAF client in the HPLMN (when the UE is currently being served by the HPLMN);

-
NWDAF client in the VPLMN.

-
new standardized Service Type for Tracking Services:

-
Analytics;

-
Model training.

Editor's note:
How to report the UE location only when the UE locates the target area defined with the finer granularity is FFS.

Taking the interim conclusion in FS_eLCS_ph3 into account, solution evaluations are proposed for KI#9 in the present document.
2. Proposal

It is proposed to agree the following changes to 3GPP TR 23.700-81.
* * * Start of Change * * * *

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

7.9.1
Solution categorization

Solution #25-#27, #54-#59, #70 and #71 are proposed for Key Issue #9 "Enhancement of NWDAF with finer granularity of location information", which are categorized as shown in Table 7.9.1-1.
Table 7.9.1-1: Solution Categories for Key Issue #9
	Categories
	Solutions

	Solutions on use cases, enhancements of existing or new Analytics IDs
	25
	Outdoors Advertisement use case with finer granularity location information

	
	27
	Relative Proximity Analytics

	
	56
	PSAP resolution with finer granularity of location information

	
	71
	Traffic flow statistics use case with finer granularity location information

	
	26
	Finer granularity of location information based on cell sequence

	
	55
	location information with finer granularity in horizontal and vertical directions

	
	57
	NWDAF determines granularity when the consumer requests finer granularity location information

	
	70
	Improved control of location granularity

	
	
	

	Solutions on interactions with LCS
	54
	Finer granular location information based on LCS input data

	
	58
	Supporting UE mobility analytics with finer granularity than TA/cell

	
	59
	Enhancement of NWDAF with location accuracy prediction


7.9.2
Evaluation of solutions on use cases, enhancements of existing or new Analytics IDs
Solution #25, #27, #56 and #71 introduces use cases on analytics requiring finer location information, with new Analytics ID(s) or enhancements to existing Analytics ID(s) proposed, as follows:
-
Solution #25 proposes a new Analytic ID supporting the Outdoors Advertisement use case, where the NWDAF collects data from LCS architecture and analyses the number and staying time of outdoor advertisements viewers. New input data (e.g. speed and heading information of the UE) and output analytics information (e.g. average staying time of the UEs) are defined. How the NWDAF collects data from LCS architecture depends on the conclusion of FS_eLCS_Ph3. 
-
Solution #27 proposes a new Analytics ID for relative proximity, which may help improve the location estimation accuracy of a UE by using proximity information from nearby UEs, or identify UEs in the vicinity of another UE. New input data (e.g. speed, orientation) and output analytics information (e.g. relative proximity, time to collision) are defined.
-
Solution#56 proposes using network analytics on PSAP resolution for emergency services with finer granularity of location information. New output analytics information (e.g. PSAP destination) is defined.
-
Solution#71 proposes a new Analytics ID supporting the traffic flow analytics. New input data (e.g. speed and heading information of the UE, Environment indication) and output analytics information (e.g. transport tool(s)) are defined.
Solution #26, #55, #57 and #70 mainly proposes enhancements of existing or new Analytics ID(s) to support finer location analytics provisioning, as follows:
-
Solution #26 proposes to indicate UE location order in UE Mobility analytics with the following two alternatives:

-
Alt#1, adding a list of timestamps for each UE location in the "> UE location (1..max)" during the current "duration" parameter.

-
Alt#2, providing the UE locations one by one in their own time period, i.e. the "UE location (1..max)" in the UE Mobility analytics has only one UE location which indicates the UE is located in this UE location in the duration from the time slot start.
-
Solution #55 proposes that the NWDAF supports to provide analytics for location information with finer granularity in both horizontal and vertical directions, with new parameters defined in analytics request (i.e. granularity choice), input data (i.e. UE velocity and UE locations in both directions) and output analytics (i.e. UE locations in both directions).
-
Solution#57 introduces preferred granularity of location information and preferred LCS QoS as new paramerters in the analytics request, as well as the LCS QoS as new input data and in output analytics for UE Mobility and other analytics IDs. Solution#57 also proposes that the LCS architecture provides LCS QoS and finer location information to NWDAF.

-
Solution#70 proposes "temporal granularity size" and "spatial granularity size" as new optional parameters in the analytics request.
7.9.3
Evaluation of solutions on interactions with LCS
Solution#54 proposes that NWDAF will act as an LCS client and extract the location from LCS system (GMLC), which aligns with the conclusion of KI#4 in the eLCS_ph3 study that the NWDAF retrieves location data from the GMLC using the Ngmlc services. Solution#54 also proposes location granularity (i.e. Geographic Location and Dispatchable Location) and location accuracy granularity (i.e. Horizontal Accuracy, Vertical Accuracy and Dispatchable Location accuracy) as described in TS 22.071 [6] as new paramerters in the analytics request.
Solution#58 proposes that NWDAF supports eLCS SBI to retrieve UE location information from GMLC/AMF, wherein the deferred location events (e.g. with the target area or motion event criteria) supported by the eLCS architecture can be used.
Solution #59 proposes to define a new Analytics ID "Location accuracy", wherein the NWDAF uses UE location, location method/assistance data and other input data to derive location accuracy analytics. However, whether the proposed Analytics ID can provide location accuracy prediction is still FFS.
* * * End of Change * * * *

