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1. Introduction
This pCR proposes a solution for Key issue #19: ACR scenario combination.
2. Reason for Change
Rel-17 TS 23.558 defines information elements and procedures to learn about ACR capabilities (e.g. service continuity support) of EEL participants and to discover EEL participants with compatible ACR capabilities. 

Aditionally, ACR scenarios defined in Rel-17 EEL have ACR execution phases that can result in service continuity failures when performed concurrently.
Selecting multiple ACR scenarios to run concurrently for a given AC and EAS pair can provide benefits; for example performing ACR detection concurrently at the EEC and at the EAS. Using concurrent ACR scenarios is only possible during the ACR detection and the ACR decision phases.
The ACR execution phase of different ACR scenarios are composed of steps that can be irreversible and can result in service continuity failure if allowed to happen concurrently for a given AC and EAS pair. 

For example, existing procedures do not guarantee that the target EES/EAS selection performed in the ACR execution phase will result in the same target EES/EAS selection when it is perfromed at the EEC or at the S-EES or at the S-EAS. The EEC context relocation between the S-EES and the T-EES is a procedure that is not designed to handle transfer to different EES; the same logic applies for the application context relocation.
Therefore when multiple ACR scenarios are selected for one AC and EAS pair, it is mandatory to coordinate the ACR execution phase to ensure that one ACR scenario execution is allowed to complete successfully.
Use case

Using multiple ACR scenarios concurrently can be necessary for supporting the following service continuity use cases described in TS 23.558 clause 8.8.1.1
TS 23.558: Following intra-EDN, inter-EDN and LADN related scenarios are supported for service continuity:
- UE mobility, including predictive or expected UE mobility;
- Overload situations in S-EAS or EDN; and
- Maintenance aspects such as graceful shutdown of an EAS
Different ACR scenarios are needed in different cases. For example, the first ACR scenario might be preferable for detecting UE mobility while the second one might be required for detecting overload situations or graceful shut down for maintenance aspects.
As agreed in Solution #35, multiple ACR scenarios can be selected and announced. 

At this point, the EEC, EES and EAS have the selected ACR list and can respectively determine if they need to initiate ACR detection locally for the AC and selected EAS pair. For example, if Initiation by EEC using regular EAS and S-EAS decided ACR were selected, the EEC and EAS starts performing ACR detection while the EES does not. The AC starts using the selected S-EAS. 
The S-EAS eventually detects an EAS overload and determines that an ACR is required; concurrently, the EEC detects UE mobility and determines that an ACR is needed. Both the EEC and S-EAS enter the ACR execution phase concurrently and can select a different target EES/EAS; to avoid an ACR collision, it is necessary to coordinate among decision making entities about the start of the particular ACR scenario. 
Without coordination, both ACR execution would collide with the EEC potentially selecting a different target EES/EAS and leading to an unknown condition as both procedures are unaware of each other. With coordination, the decision making entity knows about ongoing ACR execution and stops executing new ACR scenario. 

3. Proposal

It is proposed to agree the following changes to 3GPP TR 23.700-98 v1.0.1.
* * * *   First Change   * * * *
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* * * *   Next Change   * * * *

7.x
Solution #Y: ACR coordination
7.x.1
Architecture enhancements

None

7.x.2
Solution description
7.x.2.1
General
The following solution corresponds to the key issue #19 on ACR scenario combination.

7.x.2.2
Procedure

Multiple ACR scenarios can be selected and the detection entity can start detecting the need for ACR. In this solution, the decision-making entity (e.g. EEC, EES, EAS) of any selected scenario triggers the ACR. However, once the ACR procedure is triggered, the EES notifies the decision-making entities of other scenario(s) about the start of the ACR. Once the ACR procedure is completed, the EES notifies the decision-making entities of other scenario(s) about the completion of the ACR (success or failure). The decision-making entities of other scenario(s) may avoid triggering another ACR till one ACR procedure is in progress and notification about the completion of the ACR is received.
The solution proposes to enhance ACT status subscription procedure as specified in clause 8.8.3.6.2.3 of 3GPP TS 23.558 [2] and ACR information subscription as specified in clause 8.8.3.5.2 of 3GPP TS 23.558 [2] to subscribe for ACR execution start event. 
Further, the solution proposes to enhance all scenarios specified in clause 8.8.2 of 3GPP TS 23.558 [2] to send notification of start of ACR execution phase as follows:
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Figure 7.x.2.2-1 ACR coordination
1)
The ACR is triggered by one of the decision making entity (i.e. EAS or EES or EEC). 

2a)
If EEC or EES has initiated ACR, then the EES sends ACT status notification to the S-EAS indicating the start of the ACR execution. The notification message includes ACR identity (ACID, EEC ID (or UE ID), S-EAS endpoint and T-EAS endpoint).
2b)
If S-EAS or EES has initiated ACR, then the EES sends ACR information notification to EEC indicating the start of the ACR execution. The notification message includes ACR identity (ACID, EEC ID (or UE ID), S-EAS endpoint and T-EAS endpoint).

3)
The ACR procedure is performed as specified in the scenario (in clause 8.8.2 of 3GPP TS 23.558 [2])
4b)
When the ACR execution is completed (success or failure), if EEC or EES has initiated ACR, then the EES sends an ACR information notification to EEC to inform the status of the ACR execution.
4b)
When the ACR execution is completed (success or failure), if S-EAS or EES has initiated ACR, then the EES sends an ACR information notification to EEC to inform the status of the ACR execution.
If concurrent ACR execution still happens (e.g. multiple ACR execution initiated before the ACR execution notification) and if EEC context relocation is used, the S-EES can coordinate ACR scenarios execution by preventing EEC context relocation for the second ACR execution; when EEC context relocation is not used, the S-EAS can coordinate ACR scenarios execution by preventing application context transfer for the second ACR execution.
Enhancements to clause 8.8.4.8 ACR information subscription request

Following enhancements will be made in the Table 8.8.4.8-1 (in bold).
Table 7.x.2.2-1 (i.e. Table 8.8.4.8-1 in TS 23.558): ACR information subscription request

	Information element
	Status
	Description

	EECID
	M
	Unique identifier of the EEC.

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

	Security credentials
	M
	Security credentials resulting from a successful authorization for the edge computing service.

	EASID(s) 
	M
	The identifier of the EAS(s)

	ACID(s)
	O

(NOTE)
	The identifier of the AC(s)

	Event ID(s)
	M
	Event ID:

- Target information notification

- ACR complete
- ACR execution start

	Notification target address
	M
	Notification target address

	Proposed expiration time
	O
	Proposed expiration time for the subscription

	NOTE:
If ACID(s) IE is not included, it implies that the subscription corresponds to all ACs that can be served by the EAS(s) included the this message.


Enhancements to clause 8.8.3.5.3 ACR information notification procedure
Step 2 of the procedure will be modified as follows (in bold)

2.
The EES sends an ACR information notification to the EEC with the ACR information determined in step 1. The ACR information notification may include ACID to indicate the application context relocation of the AC is complete. If the S-EES has received the successful EEC Context Push response from T-EES, along with registration ID and the registration expiration time in the EEC Context Push relocation procedure, then the ACR information notification towards EEC also includes the registration ID and registration expiration time under EEC context relocation status (for successful status). Upon receiving the notification about start of the ACR execution, the EEC prevents triggering a second ACR execution for the same AC and EAS pair until the current ACR execution is completed.
Enhancements to clause 8.8.4.8 ACR information subscription request

Following enhancements will be made in the Table 8.8.4.8-1 (in bold).

Table 7.x.2.2-1 (i.e. Table 8.8.4.21-1 in TS 23.558): ACT status subscription request

	Information element
	Status
	Description

	EASID
	M
	The identifier of the EAS providing the update

	Security credentials
	M
	Security credentials of the EAS

	Notification Target Address
	M
	Notification Target Address of the EAS where the notification is to be sent by the EES

	Event ID
	O
	Event ID:

- ACT status
- ACR execution start


Enhancements to clause 8.8.3.6.2.4 ACT status notification procedure
Step 1 and 2 of the procedure will be modified as follows (bold):

1.
The T-EES sends ACT status notification to the T-EAS, notifying about the status of the ACT between the Application Context received from the S-EES. The S-EES sends ACT status notification to the S-EAS, notifying about the start of the ACR execution (initiated by EES or EEC).
2.
On receiving a notification about successful ACT, the T-EAS may initiate the ACR status update procedure as described in clause 8.8.3.8. Upon receiving the notification about start of the ACR execution, the S-EAS prevents triggering a second ACR execution for the same AC and EAS pair until the current ACR execution is completed.
7.x.3
Solution evaluation

The solution addresses Key issue #19. The solution proposes to coordinate among decision making entities to make sure single ACR remains in execution phase while allowing multiple entities to detect ACR for different scenarios. The solution proposes modify existing ACR scenarios to send notification to S-EAS or EEC at start of the execution phase. The solution also proposes to modify ACR information notification and ACT status notification procedures. The solution is a viable solution.
* * * *   End of Change   * * * *



3. perform ACR procedures (as specified in the scenarios)
1) ACR is triggered (i.e. execution of one of the ACR scenario is started)
EES
S-EAS

EEC
2a. ACT status notification (to indicate start of the ACR)
2b. ACR information notification (to indicate start of the ACR)
4a. ACT status notification (to indicate status of the ACR)
4b. ACR information notification (to indicate status of the ACR)



