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1. Introduction
This contribution provides a proposal for automated ACR operations at edge enabler layer.
2. Reason for Change
Some EAS(s) may not require themselves to involve in finer control of the ACR procedures and will take support of the Edge Enabler Layer to perform automation of the ACR operations.
Such EAS(s) will provide their ACR requirements to the Edge Enabler Server and will rely on Edge Enabler Server to perform all ACR related operations including detection, decision and execution. This enables them to utilize the Edge Enabler Layer functionality of Service Continuity with minimal changes or even no changes (if EAS already relies on such mechanism in cloud deployments).
The automated ACR service provided by the Edge Enabler Server supports the following operations:

a. ACR detection

b. ACR decision

c. Target EAS discovery

d. Application context transfer

e. Provide application relocation information to 3GPP CN

f. Notifying the UE about completion of ACR and trigger switching of AC traffic to target EAS
3. Proposal

It is proposed to agree the following changes to 3GPP TS 23.558 v1.1.0.
* * * First Change * * * *

8.8.3.z
Automated application context relocation procedure

8.8.3.z.1
General
This clause introduces a procedure for application context relocation with fully automated operations performed by the Edge Enabler Servers. 

When EES receives a request for automated ACR from source EAS, the source EES performs all the service operations of the application context relocation including detecting the event which may trigger the application context relocation,  making the application context relocation decision, discovering the target EAS, accessing and transferring the application context to the target Edge Enabler Server/ Edge Application Server, notifying the 3GPP network about application context relocation information, notifying the EEC about the target EAS information.

The automated ACR procedure is designed as an asynchronous operation wherein the source EES will generate notifications (e.g. failure of any ACR related operation) to the source EAS while performing the automated ACR operations.
8.8.3.z.2
Procedure
Figure 8.8.3.z.2-1 illustrates the procedure for automated application context relocation performed by the Edge Enabler Servers.
Pre-conditions:

1.
Information related to the source Edge Enabler Server is available with the source Edge Application Server.

2.
The target Edge Application Server has subscribed to the application context relocation related event from the target Edge Enabler Server.

3.
The Edge Enabler Client has subscribed to the application context relocation related event from the source Edge Enabler Server.

4.
The EES has been provided with the access to the application context of the user related to the EAS.

NOTE 1:
How the EES accesses the application context of the user related to the EAS is up to implementation and outside the scope of the present document. 
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Figure 8.8.3.z.2-1: Automated application context relocation procedure
1. The source Edge Application Server sends an automated application context relocation service request (UE identifier, EAS ID) to request the source Edge Enabler Server to handle all the service operations of the application context relocation of the user. The UE identifier indicates the user whose application context relocation to be handled. The EAS may send this request e.g. when user is connecting to the source Edge Application Server.

2.
The source Edge Enabler Server checks if the requesting Edge Application Server is authorized to perform the operation. If it is authorized, the source Edge Enabler Server responds with an automated application context relocation service response. 

3.
The source Edge Enabler Server monitors the events which may trigger the application context relocation. The source Edge Enabler Server may subscribe to the UP path management event notification, UE location from the 3GPP core network as specified in clause 8.9.3. The Edge Enabler Server may also subscribe to the Edge Application Server load from the source Edge Application Server or from the Edge Application Server management system.

4.
Based on the event monitoring in step 3, the source Edge Enabler Server further decides that the application context relocation is required.

5.
The source Edge Enabler Server discovers the target Edge Application Server(s) as specified in clause 8.8.3.2 and clause 8.8.3.3. The source Edge Enabler Server selects the target Edge Application Server which will serve the user.

6.
The source Edge Enabler Server accesses the application context of the user related to source EAS and transfer of the application context in a secure way to the target Edge Enabler Server associated with the target Edge Application Server which is returned in step 5. Further, the target EES makes the application context available to the target EAS.

NOTE 2:
The details of application context and the encryption are outside the scope of the present document.
NOTE 3:
The source Edge Enabler Server and the target Edge Enabler Server are not aware of the content of the application context and the application context is transferred as a container/payload.

NOTE 4: 
The details of security aspects for application context transfer is specified by SA3.
7.
The target Edge Enabler Server sends the application context relocation event notification to the target Edge Application Server to inform the target Edge Application Server that a new application context is received. 

8.
The target Edge Application Server returns an ACK to the target Edge Enabler Server. Further the target Edge Application Server accesses the application context of the user made available by the target Edge Enabler Server.
9.
When the application context is transferred, the source Edge Enabler Server may notify the 3GPP core network about the application relocation information as specified in clause 4.3.6.3 in 3GPP TS 23.502 [3], if required. 

10.
After the UP path to the target Edge Application Server is activated at the 3GPP core network, the source Edge Enabler Server sends the application context relocation event notification with the target Edge Application Server information to the Edge Enabler Client.

11.
The EEC further provides the target Edge Application Server information to the AC to enable the AC to switch the application traffic from the source Edge Application Server to the target Edge Application Server.

* * * Next Change * * * *

8.8.3.z1
Automated application context relocation service request

Table 8.8.3.z1-1 describes information elements for the automated application context relocation service request from the Edge Application Server to the Edge Enabler Server.
Table 8.8.3.z1-1: Automated application context relocation service request
	Information element
	Status
	Description

	UE identifier
	M
	Identifies the UE for which application context relocation is requested

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

	Security credentials
	M
	Security credentials of the source Edge Application Server


8.8.3.z2
Automated application context relocation service response

Table 8.8.3.z2-1 describes information elements for the automated application context relocation service response from the Edge Enabler Server to the Edge Application Server.
Table 8.8.3.z2-1: Automated application context relocation service 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 request failure


8.8.3.z3
Application context relocation event notification (EES - EAS)

Table 8.8.3.z3-1 describes information elements for the application context relocation event notification from the Edge Enabler Server to the Edge Application Server.
Table 8.8.3.z3-1: Application context relocation event notification

	Information element
	Status
	Description

	Application Context availability event
	M
	Indicates that the subscription event which triggers the notification. In this case it indicates that the application context is made available by the EES.


8.8.3.z4
Application context relocation event notification (EES – EEC)

Table 8.8.3.z4-1 describes information elements for the application context relocation event notification from the Edge Enabler Server to the Edge Enabler Client.
Table 8.8.3.z4-1: Application context relocation event notification

	Information element
	Status
	Description

	ACR completion event
	M
	Indicates that the subscription event which triggers the notification. In this case it is indicates that ACR to a target EAS has been completed.

	Target EAS endpoint
	M
	Indicates the endpoint of the target EAS selected during the ACR 
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