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1. Introduction
Geofencing applications are used in a variety of ways including marketing, advertisement, vehicle safety, home automation, public warning alert, etc. 
In particular, in the case of location-based applications, geofencing technology can be used to increase service efficiency by improving the accuracy of location information of users or mobile devices.
In the case of disaster safety services using geofencing technology, the following scenarios can be considered.
(1) Traffic accidents are occurring in the area indicated by a red shape in the figure below. It is reported to the Disaster Safety Application Server (corresponding to the VAL server) that a traffic accident has occurred.
(2) To prevent additional accidents, the Disaster Safety Application Server must quickly notify mobile devices within or approaching the traffic accident area. For this purpose, the Disaster Safety Application Server needs to obtain the location information of the mobile devices to transmit the disaster warning message.
(3) The Disaster Safety Application Server calculates the disaster area based on geofencing, as indicated by the yellow polygon in the figure. The blue circle corresponds to the general disaster service area and is a much larger area than the yellow polygon. The Disaster Safety Application Server selects the required disaster area (i.e., yellow polygon) instead of the service area (i.e., blue circle) to improve the location accuracy of mobile devices.
(4) The Disaster Safety Application Server sends geofencing-based disaster area information (i.e., yellow polygon) to the location management server to obtain location information of mobile devices in or entering the area.
(5) Finally, the Disaster Safety Application Server quickly sends disaster warning messages using the acquired location information of the devices.
[image: ]
Currently, the procedure of Geofencing subscription/unsubscription request/response is defined in TS 23.700-72. And this pCR proposes to add a new procedure Geofencing UE(s) information request/response as a part of Solution#2: Application enabled Geofencing. 

2. Reason for Change
Propose to add a new procedure for Sol#2 Application enabled Geofencing.
3. Proposal
It is proposed to agree the following changes to 3GPP TR 23.700-72 v0.4.0.


* * * First Change * * * *
[bookmark: _Toc160614570]6.2	Solution #2:  Application enabled Geofencing
[bookmark: _Toc160614571]6.2.1	Description
[bookmark: _Toc160614572]6.2.1.1	General
This solution addresses the key issue #1: Support of Geofencing. The clause 6.2.1.2-1 describes the procedure of Geofencing subscription/unsubscription request/response and the clause 6.2.1.x-1 describes the procedure of Geofencing UE(s) information request/response.

* * * Next Change * * * *

[bookmark: _Toc160614573]6.2.1.x	Procedure of Geofencing UE(s) Information request/response
The figure 6.2.1.x-1 describes the Geofencing UE(s) information request/response procedure based on the procedure defined in clause 9.3.10 of TS 23.434[9].



Figure 6.2.1.x-1: Procedure of Geofencing UE(s) information request/response

1. The VAL server (i.e., Vertical Application Server) sends Geofencing UE(s) information request to the location management server to obtain location data of UE(s) within a range of location area. The request contains Geofencing criteria including geographical area information (e.g., location area represented by geocode, polygon or circle) or conditions (e.g., time).
2. The location management server checks whether the VAL server is authorized to request Geofencing service. If the VAL server is authorized, the location management server obtains location data of one or more UE(s) which could reuse the procedure defined in clause 9.3.4 of TS 23.434[9] with the support of 3GPP CN service to obtain the list of UE(s) within a location area. If the transformation of UE(s) location data is needed, the step 5 of the procedure defined in clause 6.2.1.2 of this document is used. 
3. After collecting location data of one or more UE(s) in Step 2, the location management server applies the Geofencing criteria requested by the VAL server to select UE(s) that match the Geofencing criteria.
4. The location management server sends Geofencing UE(s) information response to the VAL server with the location data of one of more UE(s) selected in step 3.


* * * Next Change * * * *

[bookmark: _Toc160614574]6.2.2	Solution evaluation
The solution addresses KI#2 to support Geofencing requests from VAL server based on current SEAL-LM architecture and functional model. 
The Geofencing subscription/unsubscribe procedure can reuse the one as defined in clause 9.3.12 of TS 23.434[9] with some clarification and enhancements. The Geofencing UE(s) information request/response procedure can reuse the procedure defined in clause 9.3.10 of TS 23.434[9] with some clarification and enhancement. The main enhancement is Geofencing criteria is supported and Geofencing information (e.g. UE status/UE amount for inside/outside of the geographical area, UE entered time/left time/time duration in the dedicated location, etc.) will be reported to the specific application server if the UE location matches the Geofencing criteria. 
The impacted entities are VAL server and LM server.


* * * END * * * *
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