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1. Introduction
This pCR proposes a solution for Key issue #19: ACR scenario combination.
More specifically, Key Issue #19 explains that using a single ACR scenario or using multiple ACR scenarios should be possible.
TR 23.700-98: Different combinations of utilizing ACR scenarios by Applications should be enabled by the Edge Enabler Layer (e.g. only one ACR scenario allowed or several ACR scenarios allowed).
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. 

There is no procedure defined for selecting and initiating the ACR scenario(s) when an EEC chooses to use an EAS; or defining when such ACR scenario(s) should be initiated (e.g. when to start ACR detection phase).

Aditionally, ACR scenarios defined in Rel-17 EEL have ACR execution phases that can result in service continuity failures when performed concurrently.
Observation #1: AC, EAS and EES profiles include ACR capabilities while the EEC context does not.
The EEC can communicate its ACR capabilities via the optional EEC registration request procedure. However, the EEC Context stored at the EES does not have an information element to store the EEC ACR capabilities.

The EEC can communicate its ACR capabilities via the EAS discovery request or subscription; EEC ACR capabilities are used as a filter to discover EAS(s) supporting compatible ACR scenarios. 
Observation #2: The EEL does not specify a single entity for selecting one or multiple ACR scenarios to use for a given AC and EAS pair.
The ACR selection should happen before the AC uses a selected EAS.
When the EEC performs EAS selection it should also be able to select the ACR scenario(s) to be used; the EEC can make this ACR selection using the ACR capabilities that are already available at the EEC by considering the EAS profile, the EES supported service continuity scenarios, the AC profile and the EEC’s own ACR capabilities.
Observation #3: ACR scenarios are composed four phases as shown on figure 8.8.1.1-1 of in TS 23.558; we’ll refer to these four phases as ACR detection, ACR decision, ACR execution and ACR cleanup in this paper.
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Figure 8.8.1.1-1: High level overview of ACR




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
The present example uses two ACR scenarions concurrently, the first ACR scenario is initiation by EEC using regular EAS discovery per 3GPP TS 23.558 [2] clause 8.8.2.2 and the second ACR scenario is S-EAS decided ACR per 3GPP TS 23.558 [2] clause 8.8.2.4. 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 shutdown for maintenance aspects.
The following is proposed to illustrate the use case; the EEC has discovered available EASes and selects one EAS to be used by the AC; additionally the EEC selects two ACR procedures to have detection capabilities at the UE and at the EAS as mentioned above. The EEC assigns a unique identifier (e.g. ACRID) to each of the selected scenarios. The criteria for selecting ACR scenarios should be based minimally on ACR capabilities of the AC/EEC/EES/EAS which are available at the EEC; other factors that could also be considered are left out of scope of the solution.
The EEC uses the EAS announcement request to indicate to the EES the selected EAS and includes the selected ACR scenarios with their respective ACRIDs. Upon receiving the ACR list, the EES sends an ACR notification to the selected EAS and includes the selected ACR list with their respective ACRIDs.

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. Since 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, the S-EES has the necessary information about selected ACR scenarios to behave properly. The S-EES relies on the existing messaging (ex. ACR initiation, EEC context relocation, T-EAS declaration, etc.) to perform coordination of both ongoing ACR execution.
Without S-EES 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 S-EES coordination, the S-EES knows that both entities (e.g. EEC and S-EAS) are executing ACR, and the S-EES can coordinate ACR execution. In this scenario, the S-EES chooses to allow the S-EAS to proceed (for example by responding positively to the T-EAS declaration from the EAS) and denies ACR execution at the EEC (for example by responding negatively to the ACR initiation from the EEC). The selection of the ACR scenario can be based on a configuration preference, the timestamp of received requests or other factors that are left out of scope of the solution.

Once the ACR is completed to the target location, the selected ACR list originally selected can be re-used at the target location, or the EEC can perform an ACR re-selection to provide a new selected ACR list that better suits the new target.
3. Conclusions

<Conclusion part (optional)>

4. Proposal

This p-CR proposes a Key Issue #19 solution that is based on the following principles:
1. The EEC selects a list of ACR scenarios(s) to use for an AC and EAS pair when it selects the EAS.
2. The EEC communicates to the S-EES the selected ACR scenario list along with the selected EAS; the S-EES communicates the selected ACR scenario list to the S-EAS.
3. Each of the EEC/S-EES/S-EAS can begin the ACR detection based on the selected ACR scenario list.
4. When ACR participant(s) perform an ACR decision, the S-EES ensures coordination of the ACR execution using existing messaging to prevent an ACR collision.
It is proposed to agree the following changes to 3GPP TR 23.700-98 v0.5.1.
* * * * First Change * * * *
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* * * * Next Change * * * *

7.x
Solution #Y: EEC selected ACR scenarios with EES 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

This solution is based on the following principles:

-
The EEC selects a list of ACR scenarios(s) to use for an AC and EAS pair when it selects the EAS.
-
The EEC communicates to the S-EES the selected ACR scenario list along with the selected EAS; the S-EES communicates the selected ACR scenario list to the S-EAS.
-
Each of the EEC/S-EES/S-EAS can begin the ACR detection based on the selected ACR scenario list.
-
When ACR participant(s) perform an ACR decision, the S-EES ensures coordination of the ACR execution using existing messaging to prevent an ACR collision.
In this solution, the EEC is responsible to determine the ACR scenario(s) that should be used for an AC and EAS pair. The EEC perfroms ACR selection at EAS selection time. Factors for selecting ACR procedures minimally include the service continuity capabilities of the AC (from the AC profile), of the EES (from service provisioning), of the EAS (from EAS profile) and the EEC’s own capabilities; other ACR procedure selection factors are out of scope of this solution.

The following ACR selection outcomes are possible:

-
The EEC can select no ACR scenario which indicates that service continuity is not supported or needed.
-
The EEC can select one ACR scenario which indicates that service continuity is supported and needed, but that ACR coordination at the EES is not needed.
-
The EEC can select two or more ACR scenarios which indicates that service continuity is supported and needed, and that ACR coordination at the S-EES using existing messaging is needed.
The S-EES is responsible to perform coordination when multiple ACR scenarios are selected by the EEC during ACR selection. ACR coordination ensures that only one of the selected ACR scenarios proceeds through the ACR execution phase. The S-EES can uses existing messaging (ex. ACR initiation, T-EAS declaration, EEC context relocation, etc.) to allow or prevent an the ACR scenario to proceed through the ACR execution phase. The criteria for deciding which ACR scenario should proceed to ACR execution is out of scope of this solution.

Figure 7.x.2.2-1 presents an overview of the procedures for ACR selection at the EEC with coordination at the S-EES.
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Figure 7.x.2.2-1 EEC selected ACR scenarios with EES ACR coordination

Pre-requisites:

-
EEC has performed service provisioning procedure with the ECS.
1. The EEC performs EAS discovery using procedures defined in 3GPP TS 23.558 [2] clause 8.5 to obtain a list of discovered EAS(s).

The discovered EAS list contains EAS(s) that are compatible with the AC and EEC ACR capabilities provided in the EAS discovery request or subscription.

2. The EEC (or AC and EEC) selects one EAS from the discovered EAS list.

Additionally, the EEC selects the ACR scenario(s) that should be used for the given AC and selected EAS and assigns a unique ACR identifier (ACRID) to each ACR scenario in the list. ACR selection can result in zero or more ACR scenarios being selected. For selecting the ACR, the EEC minimally considers the ACR capabilities of the AC from AC Profile, of the EEC (known locally), of the EES from service provisioning response received from the ECS (pre-requisite), and of the EAS from EAS Profile and obtained at EAS discovery.
NOTE:
ACR selection criteria minimally can include ACR capabilities of the AC/EEC/EES/EAS; other criterias are possible and left out of scope of the current solution.
3. The EEC sends the selected EAS declaration request to the EES indicating which EAS was selected. If the EEC selected one or more ACR scenarios, the EEC includes the list of selected ACR scenario(s). This request can also include the AC ID, EAS ID, EAS endpoint and UE ID information.
4. The EES sends an ACR selection notification to the selected EAS providing the selected ACR scenario list. Not shown on the figure, the EAS previously subscribed to receive ACR notifications.

5. The EES sends the selected EAS declaration response to the EEC indicating success or failure of the EAS announcement request.

6.
Each of the EEC, the EES and the EAS determines if it should perform ACR detection and/or ACR decision based on the ACR scenario(s) in the selected ACR scenario list. This can result in one or more of the EEC, EES or EAS performing ACR detection and/or ACR decision.

7.
Depending on whether the ACR detection and ACR decision processing is performed in step 6, each of the EEC, the EES, and the EAS can concurrently start ACR execution. As part of the ACR execution flow, the S-EES can rely on existing messaging involving the S-EES, for example ACR initiation, T-EAS declaration or EEC context relocation messages which all involve messaging with the S-EES, and on the selected ACR scenario list to determine if an ACR is currently being executed for an AC and EAS pair.
When it is determined that an ACR is executing, the S-EES sends an ACR execution notification to the decision-making entities (i.e. S-EAS and the EEC) to inform the start of the ACR exectution and preventing a second ACR execution to be triggered for the same AC and EAS pair till the current ACR execution is completed. If concurrent ACR execution still happens (e.g. multiple ACR execution initiated before the ACR execution notification), the S-EES can coordinate ACR scenarios execution by responding with an error code to messages involving the S-EES (as listed above) for the second ACR execution. The criteria for deciding which ACR scenario should proceed through ACR execution when concurrent ACR executions happen is out of scope of this solution. When the ACR execution is completed (success or failure), the S-EES sends an ACR execution notification to the decision-making entities (i.e. S-EAS and the EEC) to inform the status of the ACR exectution. Not shown on the figure, the S-EAS and the EES previously subscribed to receive ACR execution notifications.
7.x.3
Solution evaluation

This clause provides an evaluation of the solution.
* * * * Next Change * * * *
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