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1. Introduction
This contribution introduces group-based location exposure in UE location API and UP path mgmt. API.
2. Reason for Change
The existing EDGE-3 location API utilizes 3GPP CN provided service which can support a group of UEs as described in TS 23.502, clause 4.15:

Target of Event Reporting: this may indicate a specific UE or PDU Session, a group of UE(s) or any UE (i.e. all UEs), Within a subscription all Event ID (s) are associated with the same Target of Event Reporting (possibly corresponding to multiple UE or multiple PDU Sessions).  

The existing EDGE-3 User Plane Path management API also utilizes 3GPP CN provided service and if the NEF is used it can support a group of UEs as the target as described in TS 23.501 and TS 23.502.

Supporting the target UE for more than one UE provides advantage for the EAS to reduce the number of location subscriptions, i.e. the subscription is group based instead of per each UE in a group.

[proposal-01] The support of UE group can be added in the UE location API and UP path mgmt. API.

The EDGE-3 location API and UP path management API offer the possibility to the EAS to get notified about UE location or user plane traffic change, such notification may be the input for EAS to determine the need for ACR.
Since one goal of having the re-exposed 3GPP CN exposure API via EES is to provide add-on values, which could be a high level abstract for ease of use or additional functions/features. With the introduction of UE group support in API subscription, the EES as supporting layer in the middle of EAS and 3GPP CN can aggregate the reports from the UE group before exposing them to the EAS. The EES can also decide whether to aggregate and how long the aggregation should be by utilizing the 3GPP CN analytics exposure of UE mobility and/or UE communication.
This is useful when a number of UEs is moving together (e.g. in a bus/train) and the aggregated reports add more values for the re-exposed 3GPP CN API.
[proposal-02] The event report aggregation can be added in these two APIs with the help of UE expected behavior analytics.
For UE location API, the analytics result of UE predictive location change can be reflected in the report sent to EAS to assist EAS decision for ACR as mentioned in cl.8.8.1 for UE mobility:
“UE mobility, including predictive or expected UE mobility for the following cases”
[proposal-03] With the analytics in UE location change, the reported UE location should be able to tell whether it is a predictive or actual location change in UE location API.

3. Proposal

It is proposed to agree the following changes in TS 23.558.
* * * First Change * * * *

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP TS 23.501: "System Architecture for the 5G System; Stage 2".

[3]
3GPP TS 23.502: "Procedure for the 5G System; Stage 2".

[4]
3GPP TS 29.522: "5G System; Network Exposure Function Northbound APIs; Stage 3".

[5]
3GPP TS 29.122: "T8 reference point for northbound Application Programming Interfaces (APIs)".

[6]
3GPP TS 23.222: "Functional architecture and information flows to support Common API Framework for 3GPP Northbound APIs; Stage 2".
[7]
3GPP TS 23.271: "Functional stage 2 description of Location Services (LCS)".

[8]
3GPP TS 36.305: "Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Stage 2 functional specification of User Equipment (UE) positioning in E-UTRAN".

[9]
3GPP TS 23.273: "5G System (5GS) Location Services (LCS); Stage 2".

[10]
3GPP TS 38.305: "NG Radio Access Network (NG-RAN); Stage 2 functional specification of User Equipment (UE) positioning in NG-RAN".

[11]
3GPP TS 23.003: "Numbering, addressing and identification".

[12]
3GPP TS 23.503: "Policy and charging control framework for the 5G System (5GS); Stage 2".
[13]
3GPP TS 23.434: "Service enabler architecture layer for verticals; Functional architecture and information flows; Stage 2".

[14]
3GPP TS 23.286: "Application layer support for Vehicle-to-Everything (V2X) services; Functional architecture and information flows ".

[15]
ETSI ISG MEC ETSI GS MEC 003 V2.1.1 (2019-01), "Multi-access Edge Computing (MEC); Framework and Reference Architecture"

[16]
OMA-TS-REST_NetAPI_ACR: "RESTful Network API for Anonymous Customer Reference Management"

[17]
3GPP TS 23.682: "Architecture enhancements to facilitate communications with packet data networks and applications".
[TS23288]
3GPP TS 23.288: "Architecture enhancements for 5G System (5GS) to support network data analytics services".
* * * Next Change * * * *

7.2.x
UE Group ID

The UE Group ID uniquely identifies a group of UE within a PLMN domain. Following identities are examples that can be used:

a)
internal group ID, as defined in 3GPP TS 23.501 [02]; and

b)
external group ID, as defined in 3GPP TS 23.501 [02].

* * * Next Change * * * *

8.6.2.2.3.2
Subscribe

Figure 8.6.2.2.3.2-1 illustrates the subscribe operation between the Edge Application Server and the Edge Enabler Server for continuous UE location reporting. 

Pre-conditions:

1.
The Edge Application Server is authorized to discover and to use UE location API provided by the Edge Enabler Server;

2.
The Edge Enabler Server is authorized to use 3GPP network exposure capability (e.g. Nnef Event Exposure API) for UE location, based on service level agreement with MNO; and

3.
UE Identifier between Edge Application Server and the Edge Enabler Server is authorized for the UE location API (e.g. appropriate access token is received by EAS based on user's consent).
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Figure 8.6.2.2.3.2-1: UE location API: Subscribe operation

1.
The Edge Application Server sends UE location subscribe request to the Edge Enabler Server for tracking a UE's location continuously. The UE location subscribe request shall include the UE Identifier or UE group Identifier and may include proposed expiration time. It may also include location granularity to indicate requested format of the 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 and location accuracy to indicate the requested accuracy of the location information.

2.
The Edge Enabler Server checks if the request from the Edge Application Server is authorized. If authorized, the Edge Enabler Server sends success response to the Edge Application Server and utilizes the UE location exposure capability of the 3GPP core network as specified in clause 8.9.3. The Edge Enabler Server requests continuous location reporting from the 3GPP system to have up to date location information of the UE. 
3.
The Edge Enabler Server may subscribe to UE expected behaviour analytics (UE mobility) as described in 3GPP TS 23.288 [TS23288].
4.
The response includes the subscription identifier and may include the expiration time, indicating when the subscription will automatically expire. To maintain the subscription, the Edge Application Server shall send a UE location subscription update request prior to the expiration time. If a UE location subscription update request is not received prior to the expiration time, the Edge Enabler Server shall treat the Edge Application Server as implicitly unsubscribed. If it is not authorized, the Edge Enabler Server sends failure response with rejection cause.

Editor's note:
When the Edge Enabler Server serving the UE is changed (e.g. in support of service continuity due to UE movement), how this change impacts the existing notification subscription between the EAS and S-EES as well as the associated S-EES’s notification subscription with the 3GPP’s network northbound API (e.g. provided by NEF or SCEF) is FFS.

* * * Next Change * * * *

8.6.2.2.3.3
Notify

Figure 8.6.2.2.3.3-1 illustrates the notify operation between the Edge Enabler Server and the Edge Application Server for continuous location. 

Pre-conditions:

1.
The Edge Application Server has subscribed to UE location API provided by the Edge Enabler Server. 
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Figure 8.6.2.2.3.3-1: UE location API: Notify operation

1.
The Edge Enabler Server detects the location of the UE e.g., receiving location of 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(s) and start the notification aggregation for a group of UEs. The Edge Enabler Server decides whether to aggregate and the aggregation period based on the analytics result received from the 3GPP Core Network, local policy and UE location subscription information received from the Edge Application Server. The Edge Enabler Server determines to notify the location information of the UE to the Edge Application Server which has subscribed for UE’s location.

2.
The Edge Enabler Server sends UE location notification to the Edge Application Server. The Edge Enabler Server includes the location of the UE(s). Each UE location includes UE ID and location type and may include the location accuracy and 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.

* * * Next Change * * * *

8.6.2.2.3.4
Subscription update

Figure 8.6.2.2.3.4-1 illustrates the subscription update operation between the Edge Application Server and the Edge Enabler Server. 

Pre-conditions:

1.
The Edge Application Server has subscribed to UE location API provided by the Edge Enabler Server.
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Figure 8.6.2.2.3.4-1: UE location API: Subscription update operation

1.
The Edge Application Server sends UE location subscription update request to the Edge Enabler Server. The request includes the subscription identifier of the subscription to be updated. The UE location subscription update request may also include proposed expiration time for the updated subscription, updated Location granularity and Location accuracy information.

2.
The Edge Enabler Server checks if the request from the Edge Application Server is authorized. If authorized, the Edge Enabler Server updates the subscription request and may update the UE location subscription in the 3GPP Core Network.
3.
The Edge Enabler Server may update the subscription to the UE expected behaivor analytics.
4.
The Edge Enabler Server sends the UE location subscription update response to the Edge Application Server.

* * * Next Change * * * *

8.6.2.2.3.5
Unsubscribe

Figure 8.6.2.2.3.5-1 illustrates the unsubscribe operation between the Edge Application Server and the Edge Enabler Server to stop the UE location notifications. 

Pre-conditions:

1.
The Edge Application Server has subscribed to UE location API provided by the Edge Enabler Server.
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Figure 8.6.2.2.3.5-1: UE location API: unsubscribe operation

1.
The Edge Application Server sends the UE location unsubscribe request to the Edge Enabler Server.

2.
The Edge Enabler Server checks if the Edge Application Server is authorized or not. If authorized, the Edge Enabler Server terminates the subscription of the Edge Application Server and unsubscribes the UE location from the 3GPP Core Network.

3.
The Edge Enabler Server unsubscribes from the UE expected behaviour analytics, if applicable.
4.
The Edge Enabler Server responds to the Edge Application Server.
* * * Next Change * * * *

8.6.2.3.3
UE location subscribe request

Table 8.6.2.3.3-1: UE location subscribe request
	Information element
	Status
	Description

	UE ID (NOTE)
	O
	Identifies the UE for which location will be reported (i.e. 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)

	UE Group ID (NOTE)
	O
	Identifies a group of UEs (i.e. internal group ID or external group ID)

	Security credentials
	M
	Security credentials of the EAS

	Notification Target Address
	M
	Notification Target Address of the EAS where the notification is to be sent by the EES

	Event reporting information
	O
	Event Reporting Information as specified in Table 4.15.1-1 of 3GPP TS 23.502 [3], e.g. event reporting mode.

	Proposed expiration time
	O
	Proposed expiration time for the subscription

	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

	NOTE:
Either UE ID or UE Group ID shall be provided.


* * * Next Change * * * *

8.6.2.3.5
UE location notification

Table 8.6.2.3.5-1: UE location notification

	Information element
	Status
	Description

	Subscription ID
	M
	Subscription identifier corresponding to the subscription stored in the EES for the request

	List of event notifications
	M
	A list of event notifications for one or more UEs.

	> UE ID
	M
	The identifier of each UE (i.e. GPSI or identity token)

	> 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

	> Location type
	M
	Indicates whether it is a predictive or actual UE location change.


* * * Next Change * * * *

8.6.2.3.6
UE location subscription update request

Table 8.6.2.3.6-1: UE location subscription update request

	Information element
	Status
	Description

	Subscription ID
	M
	Subscription identifier corresponding to the subscription to be updated

	Security credentials
	M
	Security credentials of the EAS

	
	
	

	Event reporting information (NOTE)
	O
	Event Reporting Information as specified in Table 4.15.1-1 of 3GPP TS 23.502 [3], e.g. event reporting mode.

	Proposed expiration time (NOTE)
	O
	Proposed expiration time for the subscription

	Notification Target Address (NOTE)
	O
	Notification Target Address of the EAS where the notification is to be sent by the EES

	Location Granularity (NOTE)
	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 (NOTE)
	O
	Indicates accuracy of the location information

	
NOTE:
At least one of these IEs is present.


* * * Next Change * * * *

8.6.3.1
General

The Edge Enabler Server exposes user plane path management event notifications of one or more UEs to an Edge Application Server (e.g. in order to trigger the application context relocation). User plane path management event notifications API exposed by the Edge Enabler Server may rely on the NEF northbound API for monitoring event of user plane path management event. 

The availability of the user plane path management event notifications may change due to UE mobility between 5GC and EPC. If an Edge Enabler Server re-exposes the northbound API for user plane path management notifications of 3GPP Core Network to Edge Application Server(s) for a UE, the Edge Enabler Server monitors the availability of the northbound API for UE(s) served by the Edge Application Server (e.g. by utilizing Nnef_APISupportCapability as in 3GPP TS 23.502 [3]) and provides the availability information to the Edge Application Server. If CAPIF is supported, the EES determines if the user plane path management event API is available and able to be exposed to the Edge Application Server for a UE via the Availability of service APIs event notifications provided by the CAPIF core function as in 3GPP TS 23.222 [6].
* * * Next Change * * * *

8.6.3.2.2
Subscribe
Figure 8.6.3.2.2-1 illustrates the subscribe operation between the Edge Application Server and the Edge Enabler Server for user plane path management event notifications.
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Figure 8.6.3.2.2-1: User plane path management event API: Subscribe operation

1.
The Edge Application Server sends user plane path management event subscribe request for tracking the UE's user plane path change continuously. The Edge Application Server shall include UE Identifier or UE group Identifier and may include Subscription Type (Early and/or Late notification defined in clause 5.6.7 of 3GPP TS 23.501 [2]) and/or Indication of EAS Acknowledgement.

2.
The Edge Enabler Server checks if the Edge Application Server is authorized for this operation. If authorized, Edge Enabler Server checks if there exists a subscription with the 3GPP core network for the user plane path management event notifications corresponding to the UE information obtained in step 1 as described in 3GPP TS 23.501 [2] and 3GPP TS 23.502 [3], which may be triggered by other Edge Application Server for the same UE. The Edge Enabler Server checks the availability of the user plane path management event service for the UE.

a.
if a subscription with 3GPP core network does not exist, then the Edge Enabler Server subscribes with the 3GPP core network (PCF, NEF or SCEF+NEF) for the user plane path management event notifications of the UE as described in 3GPP TS 23.501 [2] and 3GPP TS 23.502 [3] If the Edge Application Server provides Subscription Type and/or Indication of EES Acknowledgement, the Edge Enabler Server include the type of subscription the indication of "AF acknowledgement to be expected" as information on AF subscription to corresponding SMF events within the AF Request;

b.
if a subscription with 3GPP core network exists, then the Edge Enabler Server uses the locally cached user plane path management event notification information of the UE to respond to the Edge Application Server.

The Edge Enabler Server stores the subscription related to the Edge Application Server.
3.
The Edge Enabler Server may subscribe to UE expected behaviour analytics (UE mobility and UE communication) for the group of UEs as described in 3GPP TS 23.288 [TS23288].
4.
If Edge Application Server is authorized, the Edge Enabler Server responds with user plane path management event subscribe response. If Edge Application Server is not authorized, the Edge Enabler Server provides a rejection response with cause information.


If the target UE and the 3GPP network support mobility between 5GC and EPC, the Edge Enabler Server monitors the availability of the user plane path management event notification from the 3GPP network by utilizing Nnef_APISupportCapability or Availability of service APIs event notifications provided by the CAPIF core function.
* * * Next Change * * * *

8.6.3.2.3
Notify
Figure 8.6.3.2.3-1 illustrates the notify operation between the Edge Enabler Server and the Edge Application Server for continuous User plane path management event notifications. 
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Figure 8.6.3.2.3-1: User plane path management event API: Notify operation

1.
The Edge Enabler Server detects the user plane path management event of the UE (e.g. receiving User plane path management event notification for the UE from the 3GPP core network). The Edge Enabler Server may cache the detected User plane path management event notification locally with timestamp as the latest information of the UE(s) and start the notification aggregation for a group of UEs. The Edge Enabler Server decides whether to aggregate and the aggregation period based on the analytics result received from the 3GPP Core Network, local policy and User Plane path management subscription information received from the Edge Application Server. The Edge Enabler Server determines to notify the user plane path management event notification information (e.g., DNAI) to the Edge Application Servers which has subscribed for the user plane path management event.

2.
The Edge Enabler Server sends user plane path management event notification to the Edge Application Server. The Edge Enabler Server includes the user plane path management event notification information of the UE(s) and optionally the timestamp. The timestamp can be included to indicate the age of the user plane path management event notification information. The Edge Enabler Server may only provide part of information included in the user plane path management event notification from 3GPP network (e.g. DNAI). If the Edge Enabler Server had provided indication of "AF acknowledgement to be expected" to 3GPP network as in clause 4.3 of 3GPP TS 23.502 [03], the Edge Enabler Server waits for acknowledgement from the EAS before it sends AF acknowledgement to the 3GPP core network.

* * * Next Change * * * *

8.6.3.2.4
Subscription update
Figure 8.6.3.2.4-1 illustrates the subscription update operation between the Edge Application Server and the Edge Enabler Server for user plane path management event notifications.
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Figure 8.6.3.2.4-1: User plane path management event API: Subscription update operation

1.
The Edge Application Server sends user plane path management event subscription update request to update an existing subscription. The subscription update request may include Subscription Type (Early and/or Late notification defined in clause 5.6.7 of 3GPP TS 23.501 [2]) and/or Indication of EAS Acknowledgement.

2.
The Edge Enabler Server checks if the Edge Application Server is authorized for the operation. If authorized, Edge Enabler Server checks if there exists a subscription with the 3GPP core network for the user plane path management event notifications corresponding to the updated information obtained in step 1 as described in 3GPP TS 23.501 [2] and 3GPP TS 23.502 [3], which may be triggered by other Edge Application Server for the same UE.

a.
if a subscription with 3GPP core network does not exist corresponding to the updated information, then the Edge Enabler Server subscribes with the 3GPP core network (PCF, NEF or SCEF+NEF) for the user plane path management event notifications of the UE as described in 3GPP TS 23.501 [2] and 3GPP TS 23.502 [3] If the Edge Application Server provides Subscription Type and/or Indication of EES Acknowledgement, the Edge Enabler Server includes the type of subscription the indication of "AF acknowledgement to be expected" as information on AF subscription to corresponding SMF events within the AF Request;

b.
if a subscription with 3GPP core network exists corresponding to the updated information, then the Edge Enabler Server uses the locally cached user plane path management event notification information of the UE to respond to the Edge Application Server.

The Edge Enabler Server stores the updated subscription related to the Edge Application Server.
3.
The Edge Enabler Server may update the subscription to the UE expected behaivor analytics.
4.
The Edge Enabler Server responds with user plane path management event subscription response. 

* * * Next Change * * * *

8.6.3.2.5
Unsubscribe
Figure 8.6.3.2.5-1 illustrates the unsubscribe operation between the Edge Application Server and the Edge Enabler Server for user plane path management event notifications.
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Figure 8.6.3.2.5-1: User plane path management event API: Unsubscribe operation

1.
The Edge Application Server sends user plane path management event unsubscribe request to the Edge Enabler Server to cancel the user plane path management event subscription.

2.
The Edge Enabler Server checks if another EAS requires to track the UE's user plane path change or not. If not, the Edge Enabler Server unsubscribes the user plane path management event notifications from the 3GPP core network for the corresponding UE.
3.
The Edge Enabler Server unsubscribes from the UE expected behaviour analytics, if applicable.
4.
The Edge Enabler Server checks if the Edge Application Server is authorized for the operation. If authorized, the Edge Enabler Server removes the subscription related to the Edge Application Server and sends user plane path management event unsubscribe response to the Edge Application Server.
* * * Next Change * * * *

8.6.3.3.1
User plane path management event API subscribe request

Table 8.6.3.3.1-1 describes the information elements for a User Plane Path Management Event API Subscribe Request from the Edge Application Server to the Edge Enabler Server. 

Table 8.6.3.3.1-1: User plane path management event API subscribe request

	Information element
	Status
	Description

	UE ID (NOTE)
	O
	The identifier of the UE (i.e. GPSI or identity token)

	UE Group ID (NOTE)
	O
	Identifies a group of UEs (i.e. internal group ID or external group ID)

	Event ID(s)
	M
	Event ID(s) as specified in 3GPP TS 23.501 [2]

	Event Report
	M
	Event Reporting Information as specified in 3GPP TS 23.502 [3]

	Notification Target Address
	M
	Notification Target Address of the EAS where the notification is to be sent by the EES

	Type of subscription
	O
	Indicates Early and/or Late notification to inform if the notification needs to be received before and/or after UP path configuration. 

	Indication of EAS acknowledgement
	O
	This IE indicates the EES to include indication of  "AF acknowledgement to be expected" within the AF request for subscribing UP path management events to 3GPP network and that the EAS will provide an acknowledgement as a response for the notifications of UP path management events to the EES. 

	Event Filter
	O
	Event filter as specified in 3GPP TS 23.501 [2]

	NOTE:
Either UE ID or UE Group ID shall be provided.


Editor's note:
The detailed applicable information in "Event Report" is FFS.
* * * Next Change * * * *

8.6.3.3.3
User plane path management event API notification request

Table 8.6.3.3.3-1 describes the information elements for a User Plane Path Management Event API Notification Request from the Edge Enabler Server to the Edge Application Server. 

Table 8.6.3.3.3-1: User plane path management event API notification request

	Information element
	Status
	Description

	Subscription ID
	M
	Subscription identifier corresponding to the subscription stored in the EES for the request

	List of event notifications
	M
	A list of event notifications for one or more UEs.

	> Event report
	M
	Event reporting information as specified in clause 5.2.8.3.1 of 3GPP TS 23.502 [3]

	> timestamp
	O
	The timestamp of each event report.


* * * Next Change * * * *

8.9.3
Capabilities utilized by Edge Enabler Server

When required, the Edge Enabler Server may utilize:

-
user plane path management events by subscribing with the 3GPP core network for the user plane path management event notifications of the UE as described in 3GPP TS 23.501 [2] and 3GPP TS 23.502 [3];

-
the location information from the API exposed by 3GPP core network, e.g. SCEF/NEF/SCEF+NEF or LCS (Location Service) as specified in 3GPP TS 23.682 [17], 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] to obtain the UE's location from the 3GPP Core Network;
-
capabilities exposed by the 3GPP core network, e.g. NEF or PCF, to establish an AF session with QoS, and QoS related event notifications subscribed with the 3GPP core network as specified in 3GPP TS 23.501 [2], 3GPP TS 23.502 [3] and 3GPP TS 23.503 [12]; and
-
capabilities exposed by the 3GPP core network, e.g. NEF or NWDAF, to analyse UE expected behaivior as specified in 3GPP TS 23.288 [TS23288].
* * * End of Changes * * * *
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