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1. Introduction
[bookmark: _GoBack]This contribution proposes solution for key issue #6: Support for geo-fencing.
2. Reason for Change
In real-world of applications to support geofence applications needs more than a single solution. Depending on the shape, scale, and other characteristics of geofences (type, event, usage and etc.), the location service may choose different positioning networks and algorithms.
When the geofence area is big enough to cross many NR cells, using 5G network to locate the UE in cells (i.e. to scope the initial range of geofence with granularity of cell) can greatly reduce unnecessary location scanning of UEs and can be more reliable and secure. In the proposed solution, the more precise UE presence in geofence can be achieved by UE’s determination (by algorithms implemented on the UEs) itself, by which the user of the UE (or client) is able to check and protect its location privacy.   
3. Proposal
It is proposed to agree the following changes to 3GPP TR 23.700-96 v0.4.0.


* * * First Change * * * *
[bookmark: _Toc89378921]7.x	Solution #x: Support for geo-fencing applications
[bookmark: _Toc89378922]7.x.1	Solution description
This solution addresses key issue #6: Support for geo-fencing.
[bookmark: _Toc89378923]7.x.1.1	Procedure of UE determined presence in geofence assisted by cell information
This solution provides geo-fencing support with locations of 5G cell level and the more precised location on the UE achieved by application level positioning service. The UEs within a given cell can be provided by NEF and AMF services as defined in 3GPP TS 23.502 [12]. When the geofence area is big enough to cross many NR cells, using 5G network to locate the UE in cells (i.e. to scope the initial range of geofence with granularity of cell) can greatly reduce unnecessary location scanning of UEs and can be more reliable and secure. In the proposed solution, the more precise UE presence in geofence can be achieved by UE’s determination (by algorithms implemented on the UEs) itself, by which the user of the UE (or client) is able to check and protect its location privacy.    
Pre-conditions:
1.	The 5GC/NEF is able to identify or map 3GPP-defined area of interest information (e.g. cell information) with geographical area information (e.g. area presented with Longitude and latitude information).
2.	The fused location client has registered and started the application level positioning service with the fused location server.
3.	The fused location client is able to determine its position with geofence (e.g. based on certain algorithms on the UE).



Figure 7.x.1.1-1: UE determined presence in geofence assisted by cell information
1.	The application specific server sends a Geofence request to the fused location server, request the fused location service to provide the UE information meeting the geofence criterias. The geofence criteria can contain geographical area information, geofence type information, event or conditions for triggering the geofence application, location quality information (e.g. location QoS) and the service identification information.
2.	The fused location server obtains the UE presence the cells mapped with the fence area, through interactions with NEF using Nnef_EventExposure_subscirbe service. The NEF identify the 3GPP-defined area of interest information according to the given geogrphical area information, and interacts with AMF to retieve UE information within the area of interest. Step 2a to 2e use existing procedures defined in 3GPP TS 23.502 [12].
3.	The fused location server sends location query request to the UE list identified in step 2. The message contains geographical area information of the fence, information for criterias of geofence, and may contain the service identification information of the application.
4.	The fused location client may check its user's privacy and authorization for this application service. The fused location client determines if its location (received by application level positioning service) to be inside or outside of the fence area.
5.	The fused location client responses the result regarding its position with the geographical area (e.g. inside or outside the area).
6.	The fused location server sends geofence response to the application specific server, carrying the UE list meeting the geofence criteria as requested by the application specific server.

[bookmark: _Toc89378924]7.x.2	Solution evaluation
Editor's note:	This clause provides an evaluation of the solution. The evaluation should include the descriptions of the impacts to existing architectures.
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