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1. Introduction
This contribution solves the ENs for AF traffic influence delegation.
2. Reason for Change
Clause 8.6.1 has one EN about the AF traffic request delegation:
Editor's Note:
It is FFS whether a new API for delegating AF Request is necessary or the existing API in clause 8.6.3 can be enhanced to support the delegation of AF Request to influence traffic routing.
Another EN related to this is in clause 8.6.3.2.3:

Editor's note:
With the "application context relocation monitoring" Event, the AF traffic influence executed by EAS/EES is for FFS.
There are several steps of ACR preparation from EAS to the EES:
1. Monitor the UP path change

2. Discover target EAS(s)         

3. Select target EAS

4. Influence the traffic.

Depending on the use cases, different degrees of ACR preparation can be achieved.

Currently, the EAS can utilize the UPPM API offered by the EES to monitor UP path change, or ACR so that the EAS can be notified with the new DNAI or target EAS(s). 

Level 1: For UP path change event (corresponding to step 1), the source EAS determines ACR and discovers target EAS as depicted in figure 8.8.2.4-1. The EAS may further give feedback for the traffic influence information via the acknowledgement of the notification as depicted in Figure 8.6.3.2.3-1.
Level 2: For ACR monitoring event (corresponding to step 1 & 2), the determination of ACR is still in the source EAS and the source EAS selects the target EAS and takes care of the traffic influence.
In one of the previous conference call (March 2019), the EES triggered case was presented, where the source EES is being delegated from the source EAS with ACR preparation:
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Here the flow can be mapped to the source EES executed scenario in clause 8.8.2.5. After receipt of the UP path change notification, the source EES determines ACR need and performs EAS discovery. The source EES can also select the target EAS and influence the AF traffic.

Therefore, level 3 is to offer a full ACR preparation delegation including all 4 steps above.
It is proposed to have the "full ACR preparation" event in building block UPPM API so it can be used in cl.8.8.2.5 then to solve the related ENs.

Rev1: Because the UPPM API includes more events related to ACR, it is not just only User Plane Path management anymore. Rename the API name to Application Context Relocation event API.

Add the following IE in event subscription as EES performs EAS discovery in "application context relocation monitoring" event and "application context management" event.
	EAS characteristics for ACR
	O
	Set of characteristics to determine required Edge Application Servers, as detailed in Table 8.5.3.1-2.

Applicable for the "application context relocation monitoring" event and "application context management" event.


3. Proposal

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

6.6
Capability exposure for enabling edge applications
The Figure 6.6-1 shows the capability exposure for enabling edge applications.
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Figure 6.6-1: Capability exposure for enabling edge applications

Capability exposure includes the 3GPP core network (i.e. 5GC, EPC) , Edge Configuration Server and the Edge Enabler Server capability exposure, to fulfil the needs of the edge service operations. The capability exposure functionality is utilized by the functional entities (i.e. Edge Enabler Server, Edge Application Server and Edge Configuration Server) depicted in the architecture for enabling the edge applications.

Table 6.6-1 summarizes the APIs exposed by the ECS.

Table 6.6-1: APIs provided by the ECS

	API Name
	References

	Eecs_ServiceProvisioning
	8.3

	Eecs_EESRegistration
	8.4.4


Table 6.6-2 summarizes the APIs exposed the EES.

Table 6.6-2: APIs provided by the EES

	API Name
	References

	Eees_EECRegistration
	8.4.2

	Eees_EASRegistration
	8.4.3

	Eees_EASDiscovery
	8.5

	Eees_UELocation
	8.6.2

	Eees_AppCtxRelocEvent
	8.6.3

	Eees_AppClientInformation
	8.6.4

	Eees_UEIdentifier
	8.6.5

	Eees_SessionWithQoS
	8.6.6

	Eees_TargetEASDiscovery
	8.8.3.2


* * * Next Change * * * *

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 exposed 3GPP Core Network capabilities. The 3GPP Core Network capabilities may be exposed from EES to the Edge Application Server(s). 

The 3GPP Core Network capabilities APIs which are enhanced for exposure are also specified in this clause.


* * * Next Change * * * *

8.6.3
Application Context Relocation events

8.6.3.1
General

The Edge Enabler Server exposes application context relocation event notifications of one or more UEs to an Edge Application Server (e.g. in order to trigger the application context relocation). Application context relocation event notifications 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 application context relocation 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 application context relocation 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].
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.


[image: image3.emf]1. Application context relocation event 

subscribe request

Edge 

Application 

Server

Edge Enabler 

Server

4. Application context relocation event 

subscribe response

3GPP Core 

Network

2. Check user plane path management 

event of requesting UE

3. Subscribe UE expected behavior 

analytics



Figure 8.6.3.2.2-1: Application context relocation event API: Subscribe operation

1.
The Edge Application Server sends Application context relocation event subscribe request (e.g. tracking the UE's user plane path change continuously). The Edge Application Server shall include UE Identifier or UE group Identifier.

a.
The Edge Application Server may include the "user plane path change" event to indicate the EES to notify the Edge Application Server when the EES detects there is a user plane path change for the application traffic and the Edge Application Server 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 in the event subscription. 

b.
The Edge Application Server may include the "application context relocation monitoring" event to indicate the EES to notify the Edge Application Server when the EES detects there is a need for the application context relocation (e.g. when target EAS is available at the target DNAI). The Edge Application Server may also include the Event Filters to specify the conditions to match for notifying the event, e.g., inter-EDN mobility.
c.
The EAS may include the "application context relocation management" event to indicate the EES to notify the source EAS of the selected target EAS after the EES detects and determines the need for the application context relocation.
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 EAS Acknowledgement, the Edge Enabler Server include the type of subscription and/or 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.
If the event is "user plane path change", 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 [18].
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 application context relocation event notifications. 
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Figure 8.6.3.2.3-1: Application context relocation management event API: Notify operation

1.
The Edge Enabler Server detects the application context relocation event of the UE (e.g. receiving User plane path management event notification for the UE from the 3GPP core network). 

a.
If "user plane path change" Event is subscribed, 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. 

b.
If "application context relocation monitoring" Event is subscribed, based on the detected user plane path change report sent from the 3GPP core network, the Edge Enabler Server checks whether the target DNAI is in the EAS profile of the subscribing EAS, if not it further checks whether a target Edge Application Server is available at the target DNAI as described in steps 2-4 of clause 8.8.3.2. If a target Edge Application Server is available, the Edge Enabler Server notifies the Edge Application Server with target EAS endpoint.
c.
If "application context relocation management" Event is subscribed, based on the detected user plane path change report sent from the 3GPP core network, the EES checks whether the target DNAI is in the EAS profile of the subscribing EAS, if not it further checks whether a target EAS is available at the target DNAI as described in steps 2-4 of clause 8.8.3.2.  If a target EAS is available, the EES selects the target EAS from the discovered EAS list and applies the AF traffic influence with the N6 routing information of the selected target EAS in the 3GPP Core Network, the EES also notifies the source EAS with the selected target EAS endpoint.

2.
The Edge Enabler Server sends application context relocation event notification to the Edge Application Server. The Edge Enabler Server includes the application context relocation event notification information of the UE(s) and optionally the timestamp. If the event triggering the notification is DNAI change, 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. target DNAI). If the Edge Application Server had provided "Indication of EAS acknowledgement", the Edge Enabler Server waits for acknowledgement from the EAS before it sends AF acknowledgement to the 3GPP core network.

3.
If the Edge Application Server had included Indication of EAS Acknowledgement within the user plane path management event subscribe request described in clause 8.6.3.2.1, the Edge Application Server sends EAS Acknowledgement as a response to user plane path management event notification to the Edge Enabler Server either immediately or after the required application context transfer is completed. The Edge Application Server may reply in negative, e.g., the Edge Application Server may determine not to perform application context relocation. Then, the Edge Enabler Server sends the AF acknowledgement to the 3GPP core network.

Editor's Note:
It is FFS whether the EAS can provide N6 traffic routing details, target EAS address, and notification target address of the target EAS to the EES.

Editor's Note:
The relationship between the step 3 and the application relocation notify in clause 8.8.2.3 and 8.8.2.5 is FFS.

* * * 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 application context relocation event notifications.
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Figure 8.6.3.2.4-1: application context relocation event API: Subscription update operation

1.
The Edge Application Server sends application context relocation event subscription update request to update an existing subscription. The subscription update request may include Event ID, Event Filter, Event Report, 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 EAS Acknowledgement, the Edge Enabler Server includes the type of subscription and/or 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 behaviour analytics.
4.
The Edge Enabler Server responds with application context relocation 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 application context relocation event notifications.
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Figure 8.6.3.2.5-1: application context relocation event API: Unsubscribe operation

1.
The Edge Application Server sends application context relocation 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 application context relocation event unsubscribe response to the Edge Application Server.

* * * Next Change * * * *

8.6.3.3.1
application context relocation event subscribe request

Table 8.6.3.3.1-1 describes the information elements for a application context relocation event subscribe request from the Edge Application Server to the Edge Enabler Server. 

Table 8.6.3.3.1-1: application context relocation event 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:

- user plane path change

- application context relocation monitoring 
- application context relocation management

	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. Applicable for the "user plane path change" event.

	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. Applicable for the "user plane path change" event.

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

	EAS characteristics for ACR
	O
	Set of characteristics to determine required Edge Application Servers, as detailed in Table 8.5.3.1-2.

Applicable for the "application context relocation monitoring" event and "application context management" event.

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


* * * Next Change * * * *

8.6.3.3.2
application context relocation event subscribe response

Table 8.6.3.3.2-1 describes the information elements for a application context relocation event subscribe response from the Edge Enabler Server to the Edge Application Server. 

Table 8.6.3.3.2-1: application context relocation event API subscribe response

	Information element
	Status
	Description

	Successful response
	O
	Indicates that the subscription request was successful.

	> Subscription ID
	M 
	Subscription identifier corresponding to the subscription.

	> Expiration time
	O
	Indicates the expiration time of the subscription. To maintain an active subscription, a subscription update is required before the expiration time.

If the Expiration time IE is not included, it indicates that the subscription never expires.

	Failure response
	O
	Indicates that the subscription request failed.

	> Cause
	O
	Indicates the cause of subscription request failure


* * * Next Change * * * *

8.6.3.3.3
application context relocation event notification 

Table 8.6.3.3.3-1 describes the information elements for a application context relocation event notification from the Edge Enabler Server to the Edge Application Server. 

Table 8.6.3.3.3-1: application context relocation event 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.

	> 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.

	> Target EAS endpoint
	O
	The target EAS endpoint. Applicable for the "application context relocation monitoring" event and "application context management" event.


* * * Next Change * * * *

8.6.3.3.4
application context relocation event subscription update request

Table 8.6.3.3.4-1 describes the information elements for a application context relocation event subscribe request from the Edge Application Server to the Edge Enabler Server. 

Table 8.6.3.3.4-1: application context relocation event subscription update request

	Information element
	Status
	Description

	Subscription ID
	M 
	The identifier of the subscription to be updated.

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

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

	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]

	EAS characteristics for ACR
	O
	Set of characteristics to determine required Edge Application Servers, as detailed in Table 8.5.3.1-2.

Applicable for the "application context relocation monitoring" event and "application context management" event.


* * * Next Change * * * *

8.6.3.3.5
application context relocation event subscription update response

Table 8.6.3.3.5-1 describes the information elements for a application context relocation event subscription update response from the Edge Enabler Server to the Edge Application Server. 

Table 8.6.3.3.5-1: application context relocation event subscription update response

	Information element
	Status
	Description

	Successful response
	O
	Indicates that the subscription update request was successful.

	> Expiration time (NOTE)
	O
	Indicates the expiration time of the updated subscription. To maintain an active subscription, a subscription update is required before the expiration time.

	Failure response
	O
	Indicates that the subscription update request failed.

	> Cause
	O
	Indicates the cause of subscription update request failure

	NOTE:
If the Expiry time IE is not included, it indicates that the subscription never expires.


* * * Next Change * * * *

8.6.3.3.6
application context relocation event unsubscribe request

Table 8.6.3.3.6-1 describes the information elements for a application context relocation event unsubscribe request from the Edge Application Server to the Edge Enabler Server. 

Table 8.6.3.3.6-1: application context relocation event unsubscribe request

	Information element
	Status
	Description

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


* * * Next Change * * * *

8.6.3.3.7
application context relocation event unsubscribe response

Table 8.6.3.3.7-1 describes the information elements for a application context relocation event unsubscribe response from the Edge Enabler Server to the Edge Application Server. 

Table 8.6.3.3.7-1: application context relocation event unsubscribe response

	Information element
	Status
	Description

	Successful response
	O
	Indicates that the unsubscribe request was successful.

	Failure response
	O
	Indicates that the unsubscribe request failed.

	> Cause
	O
	Indicates the cause of unsubscribe request failure


* * * Next Change * * * *

8.6.3.4.1
General

Table 8.6.3.4.1-1 illustrates the API for application context relocation event.

Table 8.6.3.4.1-1: Eees_AppCtxRelocEvent API

	API Name
	API Operations
	Operation

Semantics
	Consumer(s)

	Eees_AppCtxRelocEvent
	Subscribe
	Subscribe/Notify


	EAS

	
	Notify
	
	

	
	UpdateSubscription
	
	

	
	Unsubscribe
	
	


* * * Next Change * * * *

8.6.3.4.2
Eees_AppCtxRelocEvent_Subscribe operation

API operation name: Eees_AppCtxRelocEvent_subscribe

Description: The consumer subscribes to receive a application context relocation event.

Inputs: See clause 8.6.3.3.1.

Outputs: See clause 8.6.3.3.2.
See clause 8.6.3.2.2 for details of usage of this operation.

* * * Next Change * * * *

8.6.3.4.3
Eees_AppCtxRelocEvent_Notify operation

API operation name: Eees_AppCtxRelocEvent_Notify

Description: The consumer is notified of an event by the Edge Enabler Server.

Inputs: See clause 8.6.3.3.3.

Outputs: None.
See clause 8.6.3.2.3 for details of usage of this operation.

* * * Next Change * * * *

8.6.3.4.4
Eees_AppCtxRelocEvent_UpdateSubscription operation

API operation name: Eees_AppCtxRelocEvent_UpdateSubscription

Description: The consumer updates an existing subscription for a application context relocation event.

Inputs: See clause 8.6.2.3.4.

Outputs: See clause 8.6.2.3.5.
See clause 8.6.3.2.4 for details of usage of this operation.

* * * Next Change * * * *

8.6.3.4.5
Eees_AppCtxRelocEvent_Unsubscribe operation

API operation name: Eees_AppCtxRelocEvent_Unsubscribe

Description: The consumer unsubscribes for the previously subscribed events.

Inputs: See clause 8.6.3.3.6.

Outputs: See clause 8.6.3.3.7.
See clause 8.6.3.2.5 for details of usage of this operation.

* * * End of Changes * * * *
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