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1. Introduction
The contribution restructures clause 8.6
2. Reason for Change
The architecture will provide multiple capability exposure APIs. It will be good to structure them together for readability purposes. 
Rev1:

Updated general description in clause 8.6.1
3. Proposal

It is proposed to agree the following changes to 3GPP TS 23.558 v0.1.2.
* * * First Change * * * *

8.6
Capability exposure 
8.6.1
General

This clause describes service capability APIs exposed by the Edge Enabler Server to the Edge Application Server(s). The service capability APIs exposed include EES capabilities and re-exposed 3GPP Core Network capabilities.
8.6.2
UE location reporting API
8.6.2.1
General

The Edge Enabler Server exposes Location Reporting API to the Edge Application Server 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 SCEF/NEF northbound API for monitoring event of UE location. 
The Edge Application Server can request Location Reporting API for one-time reporting to check current UE location and for continuous reporting to track UE location.
The Location API supports both request-response for one-time queries as well as Subscription-Notify modes for reporting UE's location to EAS on continuous basis (as UE location changes). 

Editor's note: Whether the Edge Enabler Server exposes the Location Reporting API to an Edge Enabler Client is FFS. 
8.6.2.2
Procedure
Pre-conditions:

1.
The Edge Application Server is authorized to discover and to use Location Reporting API provided by the Edge Enabler Server.
2.
The Edge Enabler Server is authorized to use Nnef Event Exposure API for Location Reporting, based on service level agreement with MNO.
3.
UE Identifier between Edge Application Server and the Edge Enabler Server is authorized for the Location Reporting API (e.g. appropriate access token is received by EAS based on user's consent).
8.6.2.2.1
Request-Response model
Figure 8.6.2.2.1-1 illustrates the interactions between the Edge Enabler Server and the Edge Application Server for one-time location reporting. 
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Figure 8.6.2.2.1-1: Location Reporting API Request and Response
1.
The Edge Application Server requests Location Reporting API (UE Identifier, Location Granularity) to the Edge Enabler Server. The Edge Application Server 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 Server.

NOTE 1:
The trigger condition of the Location Reporting API is up to application service logic, which is out of scope of this specification.

2.
The Edge Enabler Server checks the UE location:

a.
If the Location Reporting API request from the Edge Application Server includes the location granularity, the Edge Enabler Server considers the location granularity parameter for checking the location of the UE. 

b.
If the Edge Enabler Server caches locally the location of the UE as the latest, the Edge Enabler Server may use this cached UE location to respond to the Edge Application Server.

c.
The Edge Enabler Server may modify the format of the UE location to fit to the location granularity requested from the Edge Application Server 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 Server. 
NOTE 2:
Format modification mechanism of the UE location to fit the location granularity is outside the scope of this specification. Step 2.c. can be performed if the EES is deployed by the PLMN operator.
3.
The Edge Enabler Server responds to the Edge Application Server with the location of the UE, and optionally the timestamp of the location.
8.6.2.2.2
Subscribe-Notify model

Figure 8.6.2.2.2-1 illustrates the subscribe operation between the Edge Enabler Server and the Edge Application Server for continuous UE location reporting. 
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Figure 8.6.2.2.2-1: Location Reporting API: Subscribe Operation

1.
The Edge Application Server requests Location Reporting subscribe operation (UE Identifier, Location Granularity) for tracking the UE location continuously. The Edge Application Server 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 Server.

2.
The Edge Enabler Server determines that the request from the Edge Application Server is authorized. If it is authorized, the Edge Enabler Server sends ACK as response to the Location Reporting API subscribe request. If it is not authorized, the Edge Enabler Server responds rejection with cause.

Figure 8.6.2.2.2-2 illustrates the notify operation between the Edge Enabler Server and the Edge Application Server for continuous location reporting. 
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Figure 8.6.2.2.2-2: 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 latest location information of the UE. The Edge Enabler Server determines to notify the location information of the UE to the Edge Application Server which has subscribed location reporting.

2.
The Edge Enabler Server sends Location Reporting notification to the Edge Application Server. The Edge Enabler Server includes the location of the UE and optionally the timestamp of the location. 

The Edge Enabler Server may modify the format of location information to fit to the location granularity requested from the Edge Application Server 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 Server.

8.6.2.2.3
Detection of UE location from the 3GPP system

Figure 8.6.2.2.3-1 illustrates the interaction between the Edge Enabler Server and 3GPP system (e.g., 5GS, EPS) for detecting the location information of the UE.
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Figure 8.6.2.2.3-1: 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 example, the Edge Enabler Server may use API exposed by SCEF/NEF or LCS (Location Service) as specified in 3GPP TS 23.502 [3], 3GPP TS 23.271 [7], 3GPP TS 36.305 [8], 3GPP TS 23.273 [9] and 3GPP TS 38.305 [10].

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 repetition of location reporting request to the 3GPP system, so that the Edge Enabler Server always detects the latest 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 Server for retrieving the location of the UE from the 3GPP system. 
Editor's note: How to reuse the 3GPP network northbound API (e.g. provided by NEF or SCEF) when the serving Edge Enabler Server is changed is FFS.
8.6.2.3
Information flows

8.6.2.3.1
Location reporting API request and response

Table 8.6.2.3.1-1: Location reporting API request
	Information element
	Status
	Description

	UE ID
	M
	Identifies the UE for which location will be reported (e.g. GPSI, or an access token which not only identifies the UE, but also provides the end user's consent for reporting UE's location to a given EAS)

	Location Granularity
	O
	indicates format of location e.g. GPS Coordinates, Cell ID, Tracking Area ID, or civic addresses (e.g. streets, districts, etc.) that can be understood by the Edge Application Server

	Location accuracy
	O
	Indicates accuracy of the location information


Table 8.6.2.3.1-2: Location reporting API response
	Information element
	Status
	Description

	UE location
	M 
	Location of the UE 

	Timestamp
	O
	Indicates the age of the UE's location information

	Location accuracy
	O
	Indicates accuracy of the location information


8.6.2.3.2
Location reporting API subscribe and subscribe response

Table 8.6.2.3.2-1: Location reporting API subscribe
	Information element
	Status
	Description

	UE ID
	M
	Identifies the UE for which location will be reported (e.g. GPSI, or an access token which not only identifies the UE, but also provides the end user's consent for reporting UE's location to a given EAS)

	Location Granularity
	O
	indicates format of location e.g. GPS Coordinates, Cell ID, Tracking Area ID, or civic addresses (e.g. streets, districts, etc.) that can be understood by the Edge Application Server

	Location accuracy
	O
	Indicates accuracy of the location information


Table 8.6.2.3.2-2: Location reporting API subscribe response
	Information element
	Status
	Description

	ACK
	M 
	Acknowledge for the subscribe request

	Rejection cause
	O
	Indicates that the subscribe request is not authorized


8.6.2.3.3
Location reporting API notify

Table 8.6.2.3.3-1: Location reporting API notify
	Information element
	Status
	Description

	UE location
	M 
	Location of the UE 

	Timestamp
	O
	Indicates the age of the location information

	Location accuracy
	O
	Indicates accuracy of the location information


8.6.2.4
APIs 
Editor's note:
To be completed.
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