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Abstract: This contribution proposes to enable LCS architecture to report the UE location only when the UE locates the target area defined with the finer granularity. 
1. Discussion
This solution addresses the following points:

Key Issue #9: Enhancement of NWDAF with the finer granularity of location information:
-
How to provide the NWDAF with location information with finer granularity than TA/cell level, e.g. which NF in the location architecture supports the interface to the NWDAF, whether existing location procedures can be re-used or not;
Key issue #11: Enhance the Triggered Location for UE power saving purpose:

-
How to provide location service only when the UE is within a pre-defined area, including border district and central district in this area;

-
How to define and identify the pre-defined areas; and:

-
Which entity provide such pre-defined areas to the LCS system and how?

As per the current specification shown as follows, the current LCS architecture supports triggering the area event reporting when the UE enters, stays or leaves the target area, which is defined with the cell or TA level on the UE side. If the target area is presented in the cell or TA format by the LCS client or the NF, then the LCS notifies the UE of the cell or TA information to let the UE detect the cell id in the SIB message. If the target area is provided with detailed geographical information, then the GMLC converted the target area into the cell or TA lists to let the UE detect the cell id in the SIB message. 
“… An event where the UE enters, leaves or remains within a pre-defined geographical area. At least one type of area event can be defined (i.e. entering, leaving or remaining within the area). The LCS client or AF may define the target area as a geographical area or as a geopolitical name of an area. The PLMN may translate and define the target area as the identities of one or more radio cells or tracking areas. …”
Observation 1: The UE reports its location information in the area event reporting only when the UE enters the cell or the TA lists converted from the target area by GMLC.
With the introduction of the interaction with NWDAF and high accuracy positioning, the target area with finer granularity can be required by the LCS service demander including NWDAF. If the finer granularity of the target area is used and the target area is not in the cell or TA format anymore, how to let the UE or the LMF know the exact target area or enable the UE or the LCS architecture to report UE location to the NWDAF or other LCS  clients only when the UE locates in the exact target area becomes the point. For example, in the figure-1, point 1 and point 2 are located in the target area and shall be reported. However, point 3 is not needed to report its location because it doesn’t locate in the target area. Actually, point 3 shall be reported based on the current LCS mechanism because it is in cell 1.
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Figure-1. Target area with finer granularity and cell or TA level

Observation 2: The area event reporting under the target area defined with the cell or TA level cannot satisfy the demand of the finer granularity location scenario. The LCS architecture is required to report the UE location only when the UE locates in the exact target area.
Therefore, this solution addresses the following two points on the LCS side:

1)  delivers the detailed target area information from NWDAF to the UE;

2)  enables the UE to trigger the area event reporting only when the UE locates in the exact target area or enables the LMF to judge whether the UE location is in the target area or not, which is defined with the finer granularity.
For bullet 1), as per the current LCS specification excerpted from TS 23.273, the LCS Service Request can be included the details of the target geographical area in the area event triggered reporting scenario. In this case, a possible way is that the detail of the target geographical area may be determined and provided by NWDAF consumers and then delivered by NWDAF to the LCS architecture and the UE, including the shape of the target area, the coordinates of latitude and longitude and other information related to the target area. In addition, the consumer may provide the coordinates of latitude and longitude associated with area accuracy to allow the LCS architecture to report the UE location within the tolerant granularity error.
“… For area event reporting, the LCS Service Request includes details of the target geographical area, whether the event to be reported is the UE being inside, entering into or leaving the target area, the duration of event reporting, the minimum and maximum time intervals between successive event reports, the maximum event sampling interval, whether location estimates shall be included in event reports (and associated location QoS), and whether only one location report is required or more than one. If the target area is expressed by a local coordinate system or a geopolitical name, the (H)GMLC shall convert the target area to a geographical area expressed by a shape as defined in TS 23.032 [8]. …”
Proposal 1: The detail of the target geographical area can be provided from NWDAF to the UE including the shape of the target area, the coordinates of latitude and longitude, and other information.
For bullet 2), note the following statement in TS 23.273, the LCS client or the AF can compare the location estimate with the target area. Nevertheless, the cell or TA level reporting is too coarse and it is necessary for the UE and LCS architecture to report the valid location information only (e.g., power-saving purpose or signalling reduction purpose). What is the valid UE location data to NWDAF or other LCS clients? The location of the UE who is in the exact target area is the valid UE location data.
“NOTE:
To achieve more precise usage of area event in some scenario, e.g. for small target area, it may be useful if LCS Client/AF requests UE location estimate and compares the location estimate with the target area.”
Here are two approaches for the LCS architecture to report the UE location data only when the UE locates the target area defined with the finer granularity:

Approach A: Decided by UE. The UE knows the exact target area with finer granularity and triggers area event reporting when the UE can calculate its location (e.g., RAT-independent positioning) and the UE locates in the exact target area;

Approach B: Decided by NF. The NF (e.g., LMF) determines whether the UE location is in the exact target area or not when the UE can not calculate its own exact location (e.g., UL positioning) or the NF (e.g., LMF) receives the request from the UE side to help to make a judgment. Then the NF (e.g., LMF) makes the judgment based on the UE location and the target area The judgment means the NF (e.g., LMF) only counts and reports the valid UE location data to the NWDAF or other LCS clients.
Besides, if the LCS service demander including NWDAF indicates explicitly in the request that there is no need to implement the exact area event reporting, the UE would handle the area event reporting as cell and TA granularity although the target area may be defined with the finer granularity.
Proposal 2: Two approaches (i.e., decided by UE and decided by NF) are proposed to address how to report the UE location data only when the UE locates the target area defined with the finer granularity.
2. Text Proposal
It is proposed the following changes to TR 23.700-71.

* * * * First change * * * * 
6.0
Mapping Solutions to Key Issues
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* * * * Next change * * * *  All text new
6.X
Solution #X: Support reporting the UE location only when the UE locates the target area defined with the finer granularity 
6.X.1
Introduction

This solution addresses KI#4: Interaction between Location Service and NWDAF, and KI#11: Enhance the Triggered Location for UE power saving purposes.
With the requirements from the NWDAF or some power saving requirements, the LCS architecture is required to report the UE location only when the UE locates in the exact target area to accomplish the power-saving purpose or signalling reduction purpose.

This solution addresses the following two points on the LCS side:

1)  delivers the detailed target area information from LCS service demander including NWDAF to the UE;

2)  enables the UE to trigger the area event reporting only when the UE locates in the exact target area or enables the LMF to judge whether the UE location is in the target area or not, which is defined with the finer granularity.
6.X.2
Functional Description

This solution proposes that the LCS architecture delivers the detail of the target geographical area to the UE including the shape of the target area, the coordinates of latitude and longitude, area accuracy and other information. The area accuracy is used to allow the LCS architecture to report the UE location within the tolerant granularity. Besides, two approaches (i.e., decided by UE and decided by NF) are proposed to address how to report the UE location only when the UE locates the target area defined with the finer granularity:

· Approach A: Decided by UE. The UE knows the exact target area with finer granularity and triggers area event reporting when the UE can calculate its location (e.g., RAT-independent positioning) and the UE locates in the exact target area;

· Approach B: Decided by NF. The NF (e.g., LMF) determines whether the UE location is in the exact target area or not when the UE can not calculate its exact location (e.g., UL positioning) or the NF (e.g., LMF) receives the request from the UE side to help to make a judgment. Then the NF (e.g., LMF) makes the judgment based on the UE location and the target area The judgment means the NF (e.g., LMF) only counts and reports the valid UE location data to the NWDAF or other LCS clients.

Besides, if the LCS service demander including NWDAF indicates explicitly in the request that there is no need to implement the exact area event reporting, the UE would handle the area event reporting as cell and TA granularity although the target area is defined with the finer granularity.
6.X.3
Procedures
6.X.3.1
NWDAF interacts with GMLC

Figure 6.3.1-1 in subclause 6.3.1 of TS 23.273 is reused with the following enhancements:
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Figure 6.3.1-1: Deferred 5GC-MT-LR for periodic, triggered and UE available location events

1.
For area event reporting, the LCS client (e.g., NWDAF) provides to the GMLC the details of the target area and may include the requirement of area reporting (e.g., reporting based on the cell or TA level as the Rel-17 does, reporting only when the UE locates in the exact target area, multiple scheme reporting). In this step, if the target area is defined with finer granularity, the area accuracy may be included to allow the LCS architecture to report the UE location within the tolerant granularity.
4&5.
The GMLC delivers the target area information received in step 1 to the AMF. If the requirement of area report is indicated with reporting only when the UE locates in the exact target area, the GMLC may not convert the target area into the cell or TA lists and just notifies the target area to the UE.

14&16.
The AMF delivers the target area information received in step 1 to the LMF and then the LMF notifies the UE in the LCS trigger invoke request message.

22.
The UE detects the target area. If the UE obtains its exact location, the UE compares the location with the target area. The UE triggers area event reporting only when the UE locates in the exact target area. If the UE cannot calculate its exact location, the UE may request the NF (e.g., LMF) to assist in confirming and comparing the location with the target area.

25.
The UE triggers area event reporting. Optionally, the UE may send temporary area event reporting to the LMF with an indication to request the LMF to confirm and compare location when the UE cannot calculate its exact location.

28.
The LMF sends the area event reporting. If the temporary area event reporting is received in step 25, the LMF compares the location with the target area. This procedure will be terminated and the reporting status will not be updated if the UE doesn’t locate in the exact target area.

6.X.3.1
NWDAF interacts with AMF

The procedure mentioned (i.e., Figure 6.13.3.2-1) in sol#13 is reused with the following step enhancements:
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Figure 6.13.3.2-1: AMF provides UE location information to NWDAF (Continuous Collection)

3.
The NWDAF provides to the AMF the details of the target area and may include the requirement of area reporting (e.g., reporting based on the cell or TA level as the Rel-17 does, reporting only when the UE locates in the exact target area, multiple scheme reporting). In this step, if the target area is defined with finer granularity, the area accuracy may be included to allow the LCS architecture to report the UE location within the tolerant granularity.

5&7.
The AMF delivers the target area information received in step 3 to the LMF and then the LMF notifies the UE in the LCS trigger invoke request message.

11.
The UE detects the target area. If the UE obtains its location, the UE compares the location with the target area. The UE triggers area event reporting only when the UE locates in the exact target area. If the UE cannot calculate its exact location, the UE may request the NF (e.g., LMF) to assist in confirming and comparing the location with the target area.

12.
The UE triggers area event reporting. Optionally, the UE may send temporary area event reporting to the LMF with an indication to request the LMF confirm and compare location when the UE cannot calculate its exact location.

15.
The LMF sends the area event reporting. If the temporary area event reporting is received in step 12, the LMF compares the location with the target area. This procedure will be terminated and the reporting status will not be updated if the UE doesn’t locate in the exact target area.
6.X.4
Impacts on services, entities, and interfaces

GMLC/AMF/LMF:
-
supports delivering the detailed target area information defined with finer granularity to the UE.
LMF:

· determines whether the UE location is in the exact target area or not when the UE can not calculate its exact location or receives the request from the UE side to help to make a judgment.
· update the reporting status only when the UE location is in the exact target area.
UE:
-
supports triggering area event reporting only when the UE can calculate its exact location and the UE locates in the exact target area defined with finer granularity
* * * * End of changes * * * * 
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