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1. Introduction
This paper resolves the ENs in Solution #21: Prediction expiration time for service continuity planning enhancement.
2. Reason for Change

There are two Editor’s notes related to the procedure of solution #21 about how the EAS/EES use the "Prediction expiration time" IE:

Editor'note: It is FFS how the EES and EAS can consider and process the "Prediction expiration time" IE in deciding details of ACR operations.
Editor's note: How the EES or EAS may react when the requested "Prediction expiration time" is not acceptable (e.g. based on ECSP policy, resource status) is FFS.

Both EES and EAS can process the parameter of the ACR request and they may accept or reject the requested ACR. For EES, it is proposed that, in case that the EES do not accept the "Prediction expiration time" (e.g. based on ECSP policy), the EES sends a failure to EEC within ACR response in step 3. For the issue of the EAS, it is proposed to clarify it that, if the ACT is performed, but the AC (UE) does not connect to the T-EAS by "Prediction expiration time", the EAS can send ACT failure with the appropriate cause to the EES. In that case, the T-EAS can delete the transferred application context. 

The third Editor’s notes is as follows:
Editor's note:
Limiting the "Prediction expiration time" before the first ACR request and avoiding multiple ACR requests in case of failure is FFS.
It is proposed to remove this Editor’s notes. The reason is that the failure and mutiple ACR requests are not happening in this solution. The EAS is designed to handle application client needs. Unlike the hardware design with limited or no flexibility, the edge application server can adapt itself to services requested by client(s). From load management perspective, in case of overload, the EAS prefers to keep the stored contexts and not accept new requests. In addition, the EAS has propiotry means to deal with application contexts stored on it. The EAS is not expected to fail the ACT normally. 
It is also proposed to add solution evaluation to the solution.
3. Proposal

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

7.21
Solution #21: Prediction expiration time for service continuity planning enhancement 
7.21.1
Architecture enhancements

None.
7.21.2
Solution description

7.21.2.1
General

The following solution corresponds to the key issue #3 Enhancements to service continuity planning in clause 4.3. 

In service continuity planning, the ACR is performed for a predicted or expected location of the UE in the future. Since the prediction is for a future location in a future time, a prediction expiration time is introduced to take account for the future time window in which the prediction is expected to happen. Therefore, in this solution, EEC includes its expectation or knowledge of the time that it expects the prediction to happen within the ACR request at latest. This is the time that the EEC requests the T-EAS to wait for the AC to connect at latest. The EESs can consider this time in deciding the time that they will wait for the ACR status update from the corresponding EASs.
EES can take into account the prediction expiration time in processing the ACR request message, e.g. accepting or rejecting the request. In case that the request is authorized and accepted by the EES, it also includes it in the notification (if any) to the EAS. Similarly, EAS can take into account the prediction expiration time in performing ACT. T-EAS and T-EES will receive the prediction expiration time and may consider it in deciding whether and for how long to wait for the UE to connect to them. 
7.21.2.2
Procedure
Figure 7.21.2.2-1 illustrates the EEC triggered ACR scenario for service continuity planning. 

Pre-condition:

1.
The EEC has been authorized to communicate with the EES. 
2.
EEC has detected the need for ACR for an expected/predicted location in the future.
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Figure 7.21.2.2-1: EEC triggered ACR scenario for service continuity planning
1.
The EEC sends an ACR request message to the EES with initiation or determination action. Depending on the ACR scenario, the EES can be either of S-EES or T-EES. 

In case of service continuity planning the ACR request message may include also the prediction expiration time to indicate the time that the EEC expects the prediction takes place at latest. This is the time that the EEC requests the T-EAS to wait for the AC to connect at latest. 
2.
The EES checks if the requestor is authorized for this operation. If authorized, the EES processes the request and performs the required operations. 
If the "Prediction expiration time" is not acceptable (e.g. based on ECSP policy) for the EES, the EES sends failure with the appropriate cause to the EEC as per step 3, and the rest of the procedure is skipped.
2a.
If authorized and if EES decides to continue the ACR, if the EAS notification indication is provided in the step 1 request and the EAS has subscribed to receive such notification, the EES shall notify the EAS about the need to start ACR. In that case, if the request in step 1 includes a prediction expiration time, the EES includes it in the notification to EAS. 

If the request in step 1 is to S-EES this EAS is the S-EAS. Otherwise if the request of step 1 is to T-EES, this EAS is the T-EAS.

3.
The EES responds to the requestor's request, i.e. EEC, with an ACR response message.
4.
(a) If the action in the request in step 1 is initiation, the EES sends the information and parameters of the ACR to the remote EES. Otherwise if the action is determination the EES first discovers the T-EES and T-EAS, and then sends the information and parameters of the ACR to the T-EES. 

(b) If the remote EAS has subscribed to receive such notification, the remote EES shall notify the EAS about the need to ACR and includes corresponding parameters of the ACR, e.g. prediction expiration time if it is provided in the request in step 1. 

(c) The remote EES sends the response back to the EES to confirm it has received the ACR parameters.

If the request in step 1 is to S-EES the remote EES is the T-EES. Otherwise if the request of step 1 is to T-EES, the remote EES is the S-EES.

5.
The ACR is executed depending on the ACR scenario. S-EAS and T-EAS perform application context transfer (ACT) in an application specific time and manner. The EAS may use the prediction expiration time received in step 2a to decide on whether and how to perform the ACT. The T-EAS may also consider it in deciding whether and for how long to wait for the AC of the UE to connect to it. 

6.
The EAS sends the failure or success message in the ACR status update based on the results of step 5b. EAS can consider the prediction expiration time received in step 2a, if provided, to send the message in step 6.

If the request in step 1 is to S-EES this EAS is the S-EAS. Otherwise if the request of step 1 is to T-EES, this EAS is the T-EAS.
If the ACT as per step 5 is performed, and the AC (UE) does not connect to the T-EAS by "Prediction expiration time", the EAS can send ACT failure with the appropriate cause to the EES. In that case, the T-EAS can delete the transferred application context.
7.
The EES sends the ACR complete notify to the EEC with failure or success result. The EES also considers the failure or success message received in step 6 in the ACR complete notification.




7.21.3
Solution evaluation


The Solution addresses KI#3 by including a prediction expiration time withing ACR request from the EEC. This information can be used by T-EAS to adjust its waiting time for the UE to reach the service area.
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