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Abstract of the contribution: Introduce a new solution to key issue#11.
1. Discussion
[bookmark: _Toc352077766]This pCR is proposed to add a new solution to key issue#11:
· [bookmark: OLE_LINK1][bookmark: OLE_LINK2]KI#11: Enhance the Triggered Location for UE power saving purpose
To save UE power for triggered location and to realize UE location tracking within pre-defined area, this solution proposes to introduce a new parameter, i.e. event report allowed area. The UE is allowed to send the event report only when it is in the event report allowed area. 
The area can be provided by UE and stored in the UDM and/or can be provided by LCS Client/AF. If GMLC receives the areas from UDM and LCS Client/AF, the GMLC decides the final event report allowed area which is the overlapped area of the two areas above and send the event report allowed area to UE. If there is no overlap between the two areas, the GMLC rejects the location request.
When UE detects an event happens, if it is not in the event report allowed area, the UE behaviours including obtains location measurements, calculates the location estimate and sends the event report are not performed to save power. If the time period to the last time that the UE sent the event report or to the time that the UE receives the LCS Periodic-Triggered Invoke Request message reaches a certain threshold (e.g. the maximum reporting time for area or motion event type, implementation dependent threshold for UE available or periodic event type), the UE initiates the cancellation procedure.
2. Proposal
[bookmark: _Toc510607499][bookmark: _Toc518306733]This paper proposes to add a new solution to key issue#11.

* First change * 
[bookmark: _Toc23326074][bookmark: _Toc25934675][bookmark: _Toc26337055][bookmark: _Toc31114302][bookmark: _Toc43392576][bookmark: _Toc43475372][bookmark: _Toc50558976][bookmark: _Toc54940331][bookmark: _Toc54952046][bookmark: _Toc57233494][bookmark: _Toc68068806][bookmark: _Toc101332936][bookmark: _Toc43819957][bookmark: _Toc43882472][bookmark: _Toc43882646][bookmark: _Toc43882633][bookmark: _Toc43882459]6.0	Mapping Solutions to Key Issues
Editor's note:	This clause describes the mapping between solutions and key issues.
Table 6.0-1: Mapping Solutions to Key Issues
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* Second change * 
[bookmark: _Toc97022938]6.X	Solution #x: Event Report in an Allowed Area
[bookmark: _Toc16839383][bookmark: _Toc23236015][bookmark: _Toc97022939]6.X.1	Introduction
This solution addresses KI#11: Enhance the Triggered Location for UE power saving purpose.
[bookmark: _Toc16839384][bookmark: _Toc23236016][bookmark: _Toc97022940]6.X.2	Functional Description
To support tracking UE location in a pre-defined area, an event report allowed area is introduced in this solution. Only when a UE is in the area, it is allowed to send the event report. 
The event report allowed area can be provided by UE or LCS Client/AF:
-	The UE provided area is stored in UDM. And/or
-	The LCS Client/AF can provide the event report allowed area in the LCS Service Request.
If GMLC receives both areas above, the overlap of the areas is the event report allowed area. If there is no overlap, the GMLC rejects the LCS Service Request.
The event report allowed area is sent to UE via the LCS Periodic-Triggered Invoke Request message. When the UE detects the trigger or periodic event happens, if the UE is in the event report allowed area, then it obtains location measurements, calculates the location estimate and sends the event report. Otherwise, the UE behaviours above are not performed to save power. If the time period to the last time that the UE sent the event report or to the time that the UE receives the LCS Periodic-Triggered Invoke Request message reaches a certain threshold (e.g. the maximum reporting time for area or motion event type, implementation dependent threshold for UE available or periodic event type), the UE initiates the cancellation procedure.
[bookmark: _Toc16839385][bookmark: _Toc23236017][bookmark: _Toc97022941][bookmark: _Toc16839386][bookmark: _Toc23236018]6.X.3	Procedures
6.X.3.1	Event Report Allowed Area provided by UE


Figure 6.X.3.1-1: UE Provided Location Verification based on Obtained Information
1.	If the UE has generated or updated the event report allowed area, the UE sends the event report allowed area to the AMF via UE Location Privacy Setting Request.
2.	The AMF invokes a Nudm_ParameterProvision_Update service operation towards the UDM and the service operation carries the event report allowed area. The UDM stores or updates the event report allowed area in the UDR by invoking a Nudr_DM_Update (SUPI, Subscription Data) service operation accordingly.
3.	The AMF responses to the UE via UE Location Privacy Setting Response.
6.X.3.2	Event Report in an Allowed Area
To support the event report allowed area, the enhancements to the existing Initiation and Reporting of Location Events in clause 6.3.1 in TS 23.273 are as follows:
-	Step 1a: LCS Client includes the event report allowed area in the LCS Service Request.
-	Step 1b: the event report allowed area is included in the Nnef_EventExposure_Subscribe Request and Ngmlc_Location_ProvideLocation Request.
-	Step 2: the event report allowed area is included in Nudm_SDM_Get Response.
If the event report allowed areas received in step 1 and step 2 are not overlapped, the GMLC rejects the location request, the left steps are skipped. Otherwise the event report allowed area is the overlapped area and enhancements to the left steps are as follows:
-	Steps 4, 5, 14 and 16 are enhanced to include the event report allowed area parameter.
-	Step 22: When UE detects the event happens, it further checks whether it is in the event report allowed area. If yes, the steps 23 to 30b-2 are performed. Otherwise, the steps 23 to 30b-2 are skipped.
6.X.3.3	Add a new trigger for Cancellation of Reporting of Location Events by a UE
A new trigger is added for UE to cancel Reporting of Location Events procedure in clause 6.3.2 in TS 23.273:
-	If the time period to the last time that the UE sent the event report or to the time that the UE receives the LCS Periodic-Triggered Invoke Request message reaches a certain threshold (e.g. the maximum reporting time for area or motion event type, implementation dependent threshold for UE available or periodic event type), the UE initiates the cancellation procedure.
[bookmark: _Toc97022942]6.X.4	Impacts on services, entities, and interfaces
GMLC:
-	Receive the event report allowed area from LCS Client/AF and/or UDM and decide the final event report allowed area based on the received area(s).
-	Send the event report allowed area to AMF.
UDM:
-	Receive the event report allowed area from UE and store the parameter.
-	Provide the event report allowed area to GMLC.
AMF: Receives the event report allowed area from GMLC and send the parameter to LMF.
LMF: send the event report allowed area to UE.
UE: Receive the event report allowed area from LMF and enforce the parameter.
* End of changes * 
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