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1. Introduction
<Introduction part >

2. Reason for Change
This pCR resolves the following editor’s notes related to EEC involvement in the detection phase of app context relocation:
Editor’s Note:
Whether and how the EEC knows the UE has moved out of the EDN service area is FFS
Editor's Note
:
Details of detection event including what events the EEC detects is FFS

Editor’s Note:
Whether and what kind of EEC detection can be provided to EAS via EES is FFS.

Editor's note:
Clarification on detection and decision methods is FFS. It is also FFS whether AC is involved in the decision.
It has been specified over several previoius meetings in clause 8.8.1 how the EEC detects if the application context relocation is required and what kind of EEC detection is viable.
3. Conclusions

<Conclusion part (optional)>
4. Proposal

It is proposed to agree the following changes to 3GPP TS 23.558 v1.0.0.
* * * First Change * * * *

8.8.2.2
Initiation by Edge Enabler Client using regular EAS Discovery

This procedure handles Application Context Relocation as a result of the UE moving to a new location which is outside the service area of the serving EAS. It further relies on the EEC being triggered as a result of the UE’s movement.

This procedure is based on Service Provisioning (as specified in clause 8.3) and EAS Discovery (as specified in clause 8.5) procedures to discover the target EESs and EASs that shall serve the ACs as a result of the UE’s new location, and that will receive the Application Context from the serving EASs.

The procedure in the following clause describes the relocation of a single application context to a new EAS. It should be repeated for each active AC in the UE

This procedure relies on an interface between the EEC and ACs over EDGE-5, which is out of the scope of this specification.

Pre-conditions:

1.
The Application Client in the UE already has a connection to a corresponding source Edge Application Server;

2.
The preconditions listed in clause 8.3.2.3 with regards to the Edge Enabler Client are fulfilled; and

3.
The Edge Enabler Client is triggered when it obtains the UE’s new location, or is triggered by another entity such as an ECS notification.

NOTE 1:
This procedure is applicable only for Edge-aware ACs and EASs.
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Figure 8.8.2.2-1: Application Context Relocation initiated by the EEC and ACs
1.
The EEC is triggered as a result of a UE mobility event, and provided with the UE’s new location

NOTE 2:
 If the EEC is triggered by an external entity such as by a notification from the ECS, a list of new EESs (that will be used as target EESs) is provided by that notification and step 2 below is skipped.

2.
The EEC performs Service Provisioning (as specified in clause 8.3) for all active applications. Since the location of the UE has changed, this procedure results in a list of T-EESs that are relevant to the supplied applications and the new location of the UE.

NOTE 3:
If the change in UE’s location does not trigger a need to change the serving EAS, the subsequent steps will not take place. The EEC will remain connected to the serving EESs and the ACs will remain connected to their corresponding serving EASs.

3.
Using the provisioned target EESs, the EEC performs EAS discovery (as specified in clause 8.5) for the desired target EASs by querying the target EESs that were established in step 2 (or provided in the notification from the ECS – if it was the trigger)

Editor’s Note:
Whether an additional IE is required to classify EAS Discovery for ACR is FFS

4.
The AC is triggered by the EEC to start Application Context Transfer. The AC decides to initiate the transfer of application context from the source EAS to the target EAS. There may be different ways of transferring context and they are all outside the scope of this specification. After the application context relocation is completed, the AC remains connected to the target EAS and disconnects from the source EAS; the EEC is informed of the completion.

NOTE 4:
Whether and how the AC initiates the application context transfer is out of scope of the present document

5.
All required entities perform clean-up

Editor’s note:
Evaluate the need of an appropriate step for supporting EEC context transfer from S-EES(s) to T-EES(s)
* * * First Change * * * *

8.8.2.3
EEC executed application context relocation

Figure 8.8.2.3-1 illustrates the procedure for the EEC to execute the application context relocation from the S-EAS to the T-EAS

Pre-condition:

1.
The AC at the UE already has a connection to the S-EAS; and

2.
The EEC is able to communicate with the S-EES.
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Figure 8.8.2.3-1: EEC executed application context relocation procedure

1.
The EEC detects that application context relocation may be required.


2.
The EEC decides to proceed required procedures for triggering application context relocation.

Editor's Note:
Gathering consent from other EDGEAPP entities is FFS.

3.
The EEC determines the T-EES by using the provisioned information or performing service provisioning procedure per clause 8.3 of the present document. Upon selecting T-EES, the EEC discovers and selects T-EAS by performing EAS Discovery per clause 8.5.2 of the present document.

4.
The EEC sends the Application Context Relocation Request message to the S-EES to initiate application context transfer between the S-EAS and the T-EAS. The S-EES authorises the request from the EEC. The S-EES decides to execute application context relocation based on the information received by the EEC and the information of EEC context or EAS profile, and then proceed the below steps.

5. The S-EES sends the Application Context Relocation Notify message to the S-EAS to initiate application context transfer between the S-EAS and the T-EAS.

6. The S-EAS transfers the application context to the T-EAS at implementation specific time. This process is out of scope of the present specification.

7. The T-EAS sends the Application Context Relocation Complete message to the T-EES to confirm that the application context relocation has completed.

8. The S-EAS sends the Application Context Relocation Complete message to the S-EES to confirm that the application context relocation has completed.

9. The S-EES sends the Application Context Relocation Complete message to the EEC to confirm that the application context relocation has completed.

Editor's Note:
How the EEC modifies user plane connectivity for the AC is FFS.

Editor's Note:
Definition of the Information Flows in these procedures is FFS.

Editor's Note:
How the EES influences 3GPP Core Network in this procedure to modify user plane connectivity for the UE is FFS.

* * * Next Change * * * *

8.8.2.4
Source EAS decided application context relocation scenario

The procedure in this clause illustrates the scenario for source EAS decided application context relocation.

In this procedure, the source EAS may detect the need of application context relocation locally or is notified by the source Edge Enabler Server. The source EAS make the decision about whether to perform the application context relocation, and starts the application context relocation at a proper time.

Editor’s Note:
It is FFS for the various events notified by S-EES.
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Figure 8.8.2.4-1: Source EAS decided application context relocation scenario 

The source Edge Application Server decided application context relocation scenario is outlined with four main phases: detection, decision, execution and clean up.

Phase I: Application context relocation detection

1.
The source Edge Application Server either receives notifications from source Edge Enabler Sever indicating that application context relocation may be required, or self detects the need for application context relocation. The notification from source Edge Enabler Server may be initiated by the EEC according to the EEC detection as described in clause 8.8.1. The notification may contain the target Edge Application Server information.

NOTE 1:
How the source Edge Application Server self detects the local need for application context relocation is outside the scope of this specification.


Phase II: Application context relocation decision

2.
The source Edge Application Server makes the decision to perform the application context relocation 

NOTE 2:
How the source Edge Application server determines when to start the application context relocation is outside the scope of this specification.

Phase III:
Application context relocation execution

3.
If no target Edge Application Server is available at the source Edge Application Server, the source Edge Application Server discovers the target Edge Application Server as described in clause 8.8.2. 

4.
The source Edge Application Server transfers the application context to the target Edge Application Server as per the time decides as per implementation. This process is out of scope of the present specification.

Editor's Note:
It is FFS whether application context can be transferred via the Edge Enabler Layer.

Phase IV:
Post clean up after application context relocation

5.
All required entities perform clean-up

Editor’s note:
Whether to inform the EEC as a post-application context relocation action at phase IV is FFS.

Editor's Note:
Detailed operation for cleaning up at each entity is FFS.

* * * Next Change * * * *

8.8.2.5
Source EES executed application context relocation

Figure 8.8.2.5-1 illustrates the procedure for the S-EES to decide and execute the application context relocation from the S-EAS to the T-EAS

Pre-condition:

1.
The AC at the UE already has a connection to the S-EAS; and

2.
The EEC is able to communicate with the S-EES.
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Figure 8.8.2.5-1: S-EES executed application context relocation procedure

1. Detection entities (S-EAS, S-EES, EEC) detects that application context relocation may be required as described in clause 8.8.1.

Editor's Note:
It is FFS whether the S-EAS performs T-EAS discovery and provides the S-EES with the information of the T-EAS and T-EES before informing the S-EES of the detected entities.


2. The detection entity informs the S-EES that application context relocation is required.

3. The S-EES authorises the received message from step 2. The S-EES decides to execute application context relocation based on the information received in step 2 and the information of EEC context or EAS profile, and then proceed the below steps.

Editor's Note:
Detailed decision criteria is FFS.

Editor’s Note:
Gathering consent from other EDGEAPP entities is FFS.

4. The S-EES determines T-EES and T-EAS either from provided information in step 2, or via the Discover target Edge Application Server procedure in clause 8.8.3.2 of the present document. The S-EES may decide not to perform application context relocation if T-EAS is not available.
5. The S-EES sends the Application Context Relocation Notify message to the S-EAS to initiate application context transfer between the S-EAS and the T-EAS.

6. The S-EAS transfers the application context to the T-EAS at implementation specific time. This process is out of scope of the present specification.

7. The T-EAS sends the Application Context Relocation Complete message to the T-EES to confirm that the application context relocation has completed.

8. The S-EAS sends the Application Context Relocation Complete message to the S-EES to confirm that the application context relocation has completed.

9. The S-EES sends the Application Context Relocation Complete message to the EEC to confirm that the application context relocation has completed.

Editor’s Note:
How the EEC modifies user plane connectivity for the AC is FFS.

Editor’s Note:
Definition of the Information Flows in these procedures is FFS.

Editor's Note:
How the EES influences 3GPP Core Network in this procedure to modify user plane connectivity for the UE is FFS.

* * * Next Change * * * *

8.8.2.6
Target EES executed application context relocation

Figure 8.8.2.6-1 illustrates the procedure for the target Edge Enabler Server to execute the application context relocation from the source Edge Application Server to the target Edge Application Server.

Pre-condition:

1.
The target EES has determined or been provided with the information about the source EES and the EEC; and

2.
The EEC gets the target EES information from ECS or previously provisioned EES information.
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Figure 8.8.2.6-1: T-EES executed application context relocation procedure

1.
The EEC detects that application context relocation may be required as described in clause 8.8.1 and decides to proceed required procedures for application context relocation. 


NOTE:
If supported, the AC can be involved in the decision. It is out of scope of the present document how the AC is involved.
2.
The T-EES is informed by the EEC that the Application Context Relocation may be required.

3.
The T-EES discovers T-EAS and sends the Application Context Relocation Request message to the T-EAS. The T-EAS initiates application context transfer between the S-EAS and the T-EAS. This process is out of scope of the present specification.

Editor's note:
It is FFS whether the T-EES informs the EEC of the discovered T-EAS and asks for consent. Also, gathering consent from other EDGEAPP entities is FFS.
Editor's note:
The step 2 may be repeated if no candidate T-EAS is found, It is FFS whether it is more appropriate to let T-EES perform EAS discovery involving other EES(s) retrieved from ECS and inform the S-EAS via S-EES to initiate application context transfer.
4.
The T-EAS sends the Application Context Relocation Complete message to the T-EES to confirm that the application context relocation has completed.

5.
The T-EES sends the Application Context Relocation Complete message to the EEC.

6.
All required entities perform clean-up operations.

Editor's note:
Detailed post Application Context Relocation actions including clean-up operations are FFS.
Editor's note:
It is FFS how and when the user plane connectivity for the AC is manipulated.

Editor's note:
Information flows of the procedure are FFS.
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