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1. Introduction
This pCR is proposed to introduce some enhancement to the UPPM event subscription and notification mechanism to better satisfy the ACR requirements.
2. Reason for Change
During UE mobility, the EAS may need to be relocated. Currently, the TS support that the EAS subscribes to User Plane path management event, based on the event, the EAS determines whether to relocate application context. 

As discussed, the UP path management event notification with target DNAI from the 3GPP core network may not be the right trigger for ACR as it is possible that the target DNAI is still within the same EDN and the source EAS is still the best serving EAS, or no application is deployed at the target DNAI, i.e., the source EAS does not know whether a target EAS is discovered and available corresponding to the new User Plane path. 

 The Edge Enabler layer is designed to simplify and faciliate the application layer,  so the EES can further pre-process this notification and provide some valued and straightforward information to the application layer to hide the complexity of the underlayer network features.
Also in order to support a variety of ASP with different capabilities, and also enable the flexibility of ACR, the EES can provide different event notifications with different informations:

-
The EES can also provide the ACR event notification with the target EAS indicates that the ACR with the target EAS may be required, and the EAS will further make the decision whether the ACR is required and also perform other operations e.g., discover and select the target EAS either by itself or via the Edge Enabler entities. Come pared with existing mechanism, this notification is only sent when there is a target EAS can be relocated which  reduces unnecessary signalling and reduces complexity of EAS by hiding 3GPP defined events.
3. Proposal

It is proposed to have the following changes in TS 23.558 v1.0.0.

/************************** 1st Changes *************************/

8.6.3.2
Procedures

8.6.3.2.1
General
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 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. The Edge Application Server may include an event of Available target EAS to indicate the EES to notify the Edge Application Server when the EES detects there is available target EAS.
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.
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.

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. 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. For the subscribed Edge Application Server, if an event of Available target EAS is included in the user plane path management event subscription, the Edge Enabler Server checks whether a target Edge Application Server is available based on the user plane management report (e.g. new DNAI) as described in steps 2-4 of clause 8.8.3.2.
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 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 includes the target EAS Info in the notification if an event of Available target EAS is included in the user plane path management event subscription. The Edge Application Server may determine that the application context relocation is required when receiving the target EAS Info. 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.
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.

[image: image3.emf]1. User plane path management event  

subscription update request

Edge 

Application 

Server

Edge Enabler 

Server

3. User plane path management event  

subscription update response

3GPP Core 

Network

2. Check user plane path management 

event of requesting UE


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. The Edge Application Server may include an event of Available target EAS to indicate the EES to notify the Edge Application Server when the EES detects there is available target EAS.
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 responds with user plane path management event subscription response. 

Editor's note:
Whether and how this procedure can be modified to generalize the events' support is FFS.
/*********************** End of Changes **********************/
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