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1. Introduction
This contribution provides a proposal for target EAS discovery subscription notification procedure.
2. Reason for Change
During UE mobility, the EAS may need to be relocated. Currently, the TS supports the following mechanism:

The EAS subscribes to User Plane path management event provided the EES. When the EES 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 EES sends notification to the EAS about the target DNAI, and the EAS further tries to discover the target EAS at the target DNAI. If a suitable target EAS is found, the EAS further determines to relocate application context. 

However, 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 make take several interactions with EES to know whether a target EAS is available corresponding to the new User Plane path. In summary, the EAS may need to keep trying to discover a suitable target EAS whenever it is notified of a target DNAI based on UE mobility. In some scenarios, if the decision is already taken for ACR depending on the target DNAI, it is possible the ACR may fail due to no target EAS available at the target DNAI.
Some EAS(s) may prefer to have more granular interactions with the EES for deciding on the ACR while some EAS(s) may prefer to discover a suitable target EAS as per the UE mobility, so that EAS can initiate ACR successfully.
This contribution proposes that the EAS can subscribe to target EAS discovery provided by EES. Specifically, when the EES 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 EES will determine whether a target EAS is available at the target DNAI for the subscribing EAS. Only if a target EAS is available, the EES sends the notification with the target EAS info to the source EAS, and the source EAS decides whether to relocate application context to the Target EAS. Comepared 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 v1.1.0. 
/**************** 1st Changes *************************/

8.8.3.x
Target EAS discovery subscribe and notify procedure
8.8.3.x.1
General

The Edge Application Server subscribes to target EAS discovery provided by the Edge Enabler Server. Triggered by the subscription, the Edge Enanbler Server subscribes to the UP path management event notification as specified in 3GPP TS 23.502 [3]. When the Edge Enabler Server receives the User Plane Path management event notification with target DNAI, the Edge Enabler Server tries to discover a target Edge Application Server. If a target Edge Application Server is discovered, the Edge Enabler Server provides the notification with the target Edge Application Server endpoint to the subscribed Edge Application Server. Otherwise, the Edge Enabler Server provides the notification shall not send the notification to the EAS. The subscribed Edge Application Server may determine application context relocation with the target EAS due to the notification.
8.8.3.x.2
Subscribe

Figure 8.8.3.x.2-1 illustrates the subscribe operation between the Edge Application Server and the Edge Enabler Server for target EAS discovery. 
Pre-conditions:
1.
The Edge Application Server is registered with the Edge Enabler Server.

2.
The Application Client in the UE has established a connection with the Edge Application Server.
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Figure 8.8.3.x.2-1: Target EAS discovery subscription
1.
The Edge Application Server sends a target EAS discovery subscription request to the Edge Enabler Server for the notification about target EAS. The Edge Application Server shall include UE Identifier, requestor identifier [EAS ID], proposed expiration time. The Edge Application Server may also include an Indication of available target EAS to indicate the EES to notify the Edge Application Server only 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, the Edge Enabler Server creates and stores the subscription related to the Edge Application Server. The Edge Enabler Server subscribe with the 3GPP core network for the user plane path management event notifications of the UE to get the target DNAI due to UE mobility.

3.
If Edge Application Server is authorized, the Edge Enabler Server responds with a subscription information for the subscription request. If Edge Application Server is not authorized, the Edge Enabler Server provides a rejection response with cause information.
8.8.3.x.3
Notify

Figure 8.8.3.x.3-1 illustrates the notification procedure from the Edge Enabler Server to the Edge Application Server for target EAS discovery.

Pre-conditions:
1.
The Edge Application Server subscribed to target EAS discovery provided by the Edge Enabler Server as specified in clause 8.8.3.x.2.
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Figure 8.8.3.x.3-1: Target EAS discovery notification

1.
When the Edge Enabler Server the Edge Enabler Server receives the UP path management event notification with target DNAI from the 3GPP core network, the Edge Enabler Server checks whether a target Edge Application Server is available at the target DNAI. The Edge Enabler Server may retrieve a target Edge Enabler Server address from the Edge Configuration Server based on target DNAI and EAS ID as specified in clause 8.8.3.3 and discovery the target EAS from the target EES. If a target Edge Application Server is available, the Edge Enabler Server generates the target EAS discovery notification with Target EAS endpoint. Otherwise, the Edge Enabler Server shall not generate the target EAS discovery notification
2.
The Edge Enabler Server sends target EAS discovery notification to the subscribed Edge Application Server. The subscribed Edge Application Server may determine the application context relocation with the target EAS due to this notification.
8.8.3.x.4
Subscribe update

Figure 8.8.3.x.4-1 illustrates the subscribe update operation between the Edge Application Server and the Edge Enabler Server for target EAS discovery notification. 

Pre-conditions:

1.
The Edge Application Server has subscribed with the Edge Enabler Server for the target EAS discovery notification as specified in clause 8.8.3.x.2. 
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Figure 8.8.3.x.4-1: Target EAS discovery subscription update

1.
The Edge Application Server sends a target EAS discovery subscription update request to the Edge Enabler Server along with the subscription identifier to update the existing subscription. The target EAS discovery subscription update request may include the updated proposed expiration time.
2.
Upon receiving the request, the Edge Enabler Server checks if the requesting Edge Application Server is authorized to perform the update operation. If it is authorized, the Edge Enabler Server updates the subscription as requested in step 1.

3.
The Edge Enabler Server responds with a target EAS discovery subscription update response. The response may include the expiration time, indicating when the subscription will automatically expire. To maintain the subscription, the Edge Application Server shall send a target EAS discovery subscription update request prior to the expiration time. If no target EAS discovery subscription update request is received prior to the expiration time, the Edge Enabler Server shall treat the remove the subscription.
8.8.3.x.5
Unsubscribe

Pre-conditions:
1.
The Edge Application Server has subscribed for target EAS discovery notification at the Edge Enabler Server as specified in clause 8.8.3.x.2.
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Figure 8.8.3.x.5-1: Target EAS discovery unsubscription
1.
The Edge Application Server sends a target EAS discovery unsubscribe request to the Edge Enabler Server along with the subscription ID.
2.
Upon receiving the request, the Edge Enabler Server checks if the requesting Edge Application Server is authorized to perform the operation. If it is authorized, the Edge Enabler Server removes the subscription as requested in step 1.

3.
The Edge Enabler Server responds with a target EAS discovery unsubscribe response.

/**************** 2nd Changes *************************/

8.8.4.aa
Target EAS discovery subscription request

Table 8.8.3.aa-1 describes information elements for the target EAS discovery subscription request from the Edge Application Server to the Edge Enabler Server. 
Table 8.8.4.aa-1: Target EAS discovery subscription request
	Information element
	Status
	Description

	Requestor identifier
	M
	The ID of the requestor (e.g. EAS ID)

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

	Proposed expiration time
	O
	Proposed expiration time for the subscription

	Indication of available target EAS
	O
	This IE indicates the EES to notify the EAS only when the EES detects there is available target EAS.


8.8.4.bb
Target EAS discovery subscription response

Table 8.8.4.bb-1 describes information elements for target EAS discovery subscription response from the the Edge Enabler Server to Edge Application Server. 

Table 8.8.4.bb-1: Target EAS discovery subscription 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.

	Failure response
	O
	Indicates that the subscription request failed.

	> Cause
	O
	Indicates the cause of subscription request failure


8.3.4.cc
Target EAS discovery notification

Table 8.3.4.cc-1 describes the information elements for target EAS discovery notification from the Edge Enabler Server to the Edge Application Server.
Table 8.3.4.cc.-1: Target EAS discovery notification

	Information element
	Status
	Description

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

	UE identifier(s) 
	O
	The identifier of the UE(s) whose application context relocation event is occured

	EAS endpoint
	M
	The target EAS endpoint.


8.8.4.dd
Target EAS discovery subscription update request

Table 8.8.4.dd-1 describes information elements for the target EAS discovery subscription update request from the Edge Application Server to the Edge Enabler Server. 
Table 8.8.4.dd-1: Target EAS discovery subscription update request
	Information element
	Status
	Description

	Subscription ID
	M 
	Subscription identifier corresponding to the subscription.

	Proposed expiration time
	O
	Proposed expiration time for the subscription


8.8.4.ee
Target EAS discovery subscription update response

Table 8.8.4.ee-1 describes information elements for the target EAS discovery subscription update response from the the Edge Enabler Server to Edge Application Server. 

Table 8.8.4.ee-1: Target EAS discovery subscription update 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.

	Failure response
	O
	Indicates that the subscription request failed.

	> Cause
	O
	Indicates the cause of subscription request failure


8.8.4.ff
Target EAS discovery unsubscribe request

Table 8.8.4.ff-1 describes information elements for the target EAS discovery unsubscribe request from the Edge Application Server to the Edge Enabler Server. 
Table 8.8.4.ff-1: Target EAS discovery unsubscribe request
	Information element
	Status
	Description

	Subscription ID
	M 
	Subscription identifier corresponding to the subscription.


8.8.4.gg
Target EAS discovery unsubscribe response

Table 8.8.4.gg-1 describes information elements for the target EAS discovery unsubscribe response from the the Edge Enabler Server to Edge Application Server. 

Table 8.8.4.gg-1: Target EAS discovery unsubscribe response

	Information element
	Status
	Description

	Successful response
	O
	Indicates that the subscription request was successful.

	Failure response
	O
	Indicates that the subscription request failed.

	> Cause
	O
	Indicates the cause of subscription request failure


/*********************** End of Changes **********************/
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