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1. Introduction
According to Key issue 5: Capability Exposure to Edge Application, the Edge Application can utilize capability exposure services provided by the Edge Enabler Server. This proposal focuses on when the Edge Enabler Server exposes capability exposure API(s) which are compliant for interworking with existing 3GPP system feature.
2. Reason for Change
This paper proposes Location Service API exposed by the Edge Enabler Server to the Edge Application, based on the interworking with 3GPP network (e.g., NEF, SCEF). Location API can be used by the Edge Application to track or check the valid location of the UE for their location based services, e.g., in case of gaming, there will be specific region for playing certain instance. If the UE supports GPS, the application client can use the GPS information locally collected by the UE, and the application client can provide this information to the Application Server via application traffic. However, GPS spoofing can easily override the correct GPS information of the UE, so the GPS information collected by the application client may not be a valid location information. In addition, not all UE shall support GPS, for example, IoT devices, so there is no way to retreive the UE location information from the UE. Therefore, it is necessary to provide alternative way to check or track UE location without relying on the interaction with the UE. 3GPP network supports location reporting feature since release 12, and it is obvious that the UE using Edge Computing Service connects to the 3GPP network, so that utilizing 3GPP network feature for location reporting is feasible way. 
4. Proposal
It is proposed to agree the following changes to 3GPP TR 23.758 v0.1.0.
In the revision,
· Separate operation for request-response model, and subscribe-notify model
· Decouping interaction with 3GPP system

* * * First Change (All New Text)* * * *
[bookmark: _Toc6324332]7.X	Solution #X: Location Reporting API
[bookmark: _Toc464463366][bookmark: _Toc475064960][bookmark: _Toc478400631][bookmark: _Toc6324333]7.X.1	Solution description
[bookmark: _Toc475064962][bookmark: _Toc478400632][bookmark: _Toc6324334]The following solution corresponds to the key issue #5 on Capability Exposure to Edge Application as specified in subclause 4.5, especially use case for the exposure of UE location information.
The Edge Enabler Server exposes Location Reporting API to the Edge Application in order to support tracking or checking the valid location of the UE. Location Reporting API exposed by the Edge Enabler Server may be relying on the SCEFN/NEF northbound API for monitoring event of UE location.
The Edge Application can request Location Reporting API for one-time reporting to check current UE location. The Edge Application can also request Location Reporting API for continuous reporting to track UE location.
[bookmark: _Toc433209705][bookmark: _Toc453260205][bookmark: _Toc453261092][bookmark: _Toc453279837][bookmark: _Toc459375175][bookmark: _Toc468105419][bookmark: _Toc468110514][bookmark: _Toc485420517][bookmark: _Toc4485370]7.X.1.1	Procedure
Pre-conditions:
1. The Edge Application is authorized to discover and to use Location Reporting API provided by the Edge Enabler Server
2. Edge Enabler Server is authoized to use Nnef Event Exposure API for Location Reporting, based on SLA with MNO.
3. UE Identifier between Edge Application and the Edge Enabler Server is authorized for the Location Reporting API.
4. It is assumed there is user consent between the UE and the Edge Enabler Server for exposing location information of the UE to the Edge Application.
7.X.1.1.1	Request-Response model
Figure 7.X.1.1.1 illustrates the interactions between the Edge Enabler Server and the Edge Application for one-time location reporting. 


Figure 7.X.1.1.1: Solution X – Location Reporting API: Request-Response model
1. The Edge Application requests Location Reporting API (UE Identifier, Location Granularity) to the Edge Enabler Server based on the decision from the Edge Application. The Edge Application shall include UE Identifier. Location granularity is optional parameter to indicate format of location e.g. GPS Coordinates, Cell ID, Tracking Area ID, or civic addresses (e.g. streets, districts, etc.), which can be understood by the Edge Application.
NOTE:	The trigger condition of the Location Reporting API is up to application service logic, which is out of scope of this specification.
Edtiror’s Note:	It is FFS how to determine UE Identifier which should be addressed by other solutions.
2. The Edge Enabler Server checks the location of the UE.
If the request from the Edge Application includes the location granularity, the Edge Enabler Server consider the location granularity parameter for checking the location of the UE. 
If The Edge Enabler Server caches locally the location of the UE as the lastest, the Edge Enabler Server may use this information to responds to the Edge Application.
The Edge Enabler Server may modify the format of location information to fit to the location granularity requested from the Edge Application in the step 1, if supported. For example, if the Edge Enabler Server receives the UE location in a format of tracking area ID or cell ID, the Edge Enabler Server can modify the representation of the location information to the GPS Coordinates, or civic addresses (e.g. streets, districts, etc.) as requested by the Edge Application.
3. The Edge Enabler Server responds to the Edge Application with the location of the UE, and optionally the timestamp of the location. The timestamp can be included to indicate the age of the location information.
7.X.1.1.2	Subscribe-Notify model
Figure 7.X.1.1.2-1 illustrates the subscribe operation between the Edge Enabler Server and the Edge Application for continuous location reporting. 


Figure 7.X.1.1.2-1: Solution X – Location Reporting API: Subscribe Operation
1. The Edge Application requests Location Reporting subscribe operation (UE Identifier, Location Granularity) for trakcing the UE location continuously. The Edge Application shall include UE Identifier. Location granularity is optional parameter to indicate format of location e.g. GPS Coordinates, Cell ID, Tracking Area ID, or civic addresses (e.g. streets, districts, etc.), which can be understood by the Edge Application.
2. The Edge Enabler Server determines that the request from the Edge Application is authorized. If it is authorized, the Edge Enabler Server responds ACK for the subscribe request. If it is not authorized, the Edge Enabler Server responds rejection with cause.
Figure 7.X.1.1.2-2 illustrates the notify operation between the Edge Enabler Server and the Edge Application for continuous location reporting. 


Figure 7.X.1.1.2-2: Solution X – Location Reporting API: Notify Operation
1. The Edge Enabler Server detects the location of the UE e.g., receiving location reporting for the UE from the 3GPP system. The Edge Enabler Server may cache the detected location information locally with timestamp as the lastest location information of the UE. The Edge Enabler Server determines to notify the location information of the UE to the Edge Application which has subscribed location reporting.
2. The Edge Enabler Server sends Location Reporting notify operation to the Edge Application. The Edge Enabler Server includes the location of the UE and optionally the timestamp of the location. The timestamp can be included to indicate the age of the location information.
The Edge Enabler Server may modify the format of location information to fit to the location granularity requested from the Edge Application during the subscribe operation, if supported. For example, if the Edge Enabler Server receives the UE location in a format of tracking area ID or cell ID, the Edge Enabler Server can modify the representation of the location information to the GPS Coordinates, or civic addresses (e.g. streets, districts, etc.) as requested from the Edge Application.
7.X.1.1.3	Detection of UE location from the 3GPP system
Figure 7.X.1.1.3 illustrates the interaction between the Edge Enabler Server and 3GPP system (e.g., 5GS, EPS) for detecting the location information of the UE.



Figure 7.X.1.1.3: Solution X – Detection of UE location from the 3GPP system
1. The Edge Enabler Server interacts with 3GPP system (e.g., 5GS, EPS) in order to retrieve the location of the UE. For eample, the Edge Enabler Server can use API exposed by SCEF/NEF, LCS(Location Service) or NWDAF as specified in TS 23.502 [xy]. 
The Edge Enabler Server may request continuous location reporting to the 3GPP system to keep informed up to date location information of the UE in order to avoid repeatiton of location reporting request to the 3GPP system, so that the Edge Enabler Server always detects the lastest location information of the UE. 
The Edge Enabler Server may consider the location granularity parameter (e.g. GPS Coordinates, Cell ID, Tracking Area ID, or civic addresses) requested from the Edge Application for retrieving the location of the UE from the 3GPP system. 
[bookmark: _Toc4485371]7.X.1.2	Service Operations
Table 7.x.1.2-1 describes the service operations of Location Reporting API provided by the Edge Enabler Server.
Table 7.x.1.2-1: Location Reporting Services provided by the Edge Enabler Server
	Service Name
	Service Operations
	Operation
Semantics
	Consumer(s)

	EDGE3_LocationReporting
	Subscribe
	Subscribe/Notify
	Edge Application

	
	Unsubscribe
	
	Edge Application

	
	Notify
	
	Edge Application

	
	Request
	Request/Response
	Edge Application


[bookmark: _Toc5029588]7.X.1.2.1	EDGE3_LocationReporting_Subscribe operation
Service operation name: EDGE3_LocationReporting_Subscribe
Description: the consumer subscribes to receive a location reporting.
Inputs (required): target of location reporting (UE Identifier), Notification Target Address.
Inputs (optional): Location Granularity (e.g., format of range of GPS information, or civic addresses), Expiry time.
Outputs (required): The indication that the subscription is accepted, Expiry time (required if the subscription can be expired based on the local policy), and Subscription Correlation ID.
Outputs (optional): None.
7.X.1.2.2	EDGE3_LocationReporting_Unsubscribe operation
Service operation name: EDGE3_LocationReporting_unsubscribe
Description: The consumer uses this service operation to unsubscribe the location reporting.
Input, Required: Subscription Correlation ID.
Input, Optional: None.
Output, Required: Operation execution result indication.
Output, Optional: None.
The consumer unsubscribes the location reporting subscription by invoking EDGE3_LocationReporting_Unsubscribe (Subscription Correlation ID) to the Edge Enabler Server.
7.X.1.2.3	EDGE3_LocationReporting_Notify operation
Service operation name: EDGE3_LocationReporting_Subscribe
Description: Provides the location reporting information to the Consumer which has subscribed to that event before.
Input, Required: Target of location reporting (UE Identifier), Location information, timestamp.
Input, Optional: Location Granularity (e.g., format of range of GPS information, or civic addresses)
Output, Required: None.
Output, Optional: None.
7.X.1.2.4	EDGE3_LocationReporting_Request operation
Service operation name: EDGE3_LocationReporting_Requset
Description: the consumer requests to receive a location reporting for the UE.
Inputs (required): target of location reporting (UE Identifier), Notification Target Address.
Inputs (optional): Location Granularity (e.g., range of GPS information, or civic addresses)
Outputs (required): Target of location reporting (UE Identifier), Location information, timestamp.
Outputs (optional): Location Granularity (e.g., format of range of GPS information, or civic addresses)
7.X.2	Solution Evaluation
Editor’s Note:	To be added
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