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1. Introduction
This paper propses a solution to address the following aspect of KI#3 enhancements to service continuity planning: 
Whether and how the EEL can support the determination of the ACR request trigger timing in case of service continuity planning?

2. Reason for Change
Currently there is an EN in the release 17 TS 23.558:
Editor's Note: Whether and how to use an expiration or validity time for ACR to manage the service continuity planning operations is FFS. 

Also, it is described in KI#3 of TR 23.700-98 that: 
This key issue studies potential enhancements to the service continuity planning feature, based on additional criteria for detecting a planned ACR, e.g. the network conditions / analytics monitoring, the DN performance monitoring, the expected/predicted UE route etc. This key issue also studies potential enhancements to the service continuity planning feature to allow the EEC to send a timely ACR request.
Therefore, it is proposed that the EEC also includes its expectation/knowledge of the latest time that it expects the prediction to happen within the ACR request. In this paper, this time is called the prediction expiration time.
EES as the receiver of the ACR request will further process the request, authorize it and decides whther to procede with the ACR or not. The EES also includes called the prediction expiration time in the notification to the EAS. This will assist the EAS to conduct ACT in a timely manner. 
3. Proposal

It is proposed to have the following changes in TR 23.700-98 v0.3.0.

* * * Change 1 * * * *
7.0
Mapping of solutions to key issues

Table 7.0-1 Mapping of solutions to key issues
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* * * Change 2 * * * *
7.X
Solution #X: Prediction expiration time for service continuity planning enhancement 
7.X.1
Architecture enhancements

None.
7.X.2
Solution description

7.X.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 latest time that it expects the prediction to happen within the ACR request. This is the latest time that the EEC expects the T-EES and T-EAS to wait for respectively the EEC and the AC to connect.
EES can take into account the prediction expiration time in processing the ACR request message. 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 recive 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.X.2.2
Procedure
Figure 7.x.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.x.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 latest time that the EEC expects the prediction takes place. This is the latest time that the EEC expects the T-EES and T-EAS to wait for respectively the EEC and the AC to connect. 
2.
The EES checks if the requestor is authorized for this operation. If authorized, the EES processes the request and performs the required operations. 
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 detrmation 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.
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.X.3
Solution evaluation

Editor’s note: Solution evalution is FFS.
* * * Change 3 * * * *
7.7
Solution #7: EES monitors UE mobility for service continuity planning
7.7.1
Architecture enhancements
None.
7.7.2
Solution description

7.7.2.1
General

The following solution corresponds to the key issue#3 on enhancements to service continuity planning in clause 4.3
7.7.2.2
Procedure
In this solution, the EES is responsible to identify the ACR type in ACR detection part or receive the ACR type from the EAS and the EEC. When application context transmission is complete, the EAS will send ACR status update message to the EES, once EES detects that UE moves to the predicted/expected location, the EES will notify EEC ACR complete message, then the EEC can be aware of  the compeletion of ACR. With this solution the EAS will not need to monitor the UE mobility and determine when to send the ACR status update message to the EES.

Compared to the procedure specified in 3GPP TS 23.558 clause  8.8.2.5, the following differences are captured below:

2.
The detection entities (EEC, S-EAS, S-EES) detect the ACR may be required and identify the ACID and related ACR type (normal ACR or service continuity planning).

3.
If the EEC or S-EAS detect the ACR event, the EEC or S-EAS should inform S-EES with ACID, ACR type and predicted/expected UE location or EAS service area in the ACR launching procedure.

10. when S-EAS detects application context transmission is complete, the S-EAS sends ACR status update request message to the S-EES with ACID.

11. Once S-EES detects the UE has moved to the predicted/expected UE location or EAS service area, then the S-EES sends ACR complete notify message to the EEC.

Compared to the procedure specified in 3GPP TS 23.558 clause  8.8.2.3, the following differences are captured below:

4.
The EEC performs ACR lauching procedure indicating S-EES with ACR type (normal ACR or service continuity planning) and predicted/expected UE location or EAS service area.7.
When S-EAS detects application context transmission is complete, the S-EAS sends ACR status update request message to the S-EES with ACID.

9. 
Once S-EES detects the UE has moved to the predicted/expected UE location or EAS service area, then the S-EES sends ACR complete notify message to the EEC indicating that UE has moved to the predicted location.

Enhancements to 3GPP TS 23.558 clause 8.8.3.4
ACR launching procedure
Figure 8.8.3.4-1 illustrates the ACR launching procedure by the EEC or the S‑EAS. If this procedure is triggered by the EEC, depending on the ACR action indicated in the ACR request, the procedure is used for either ACR initiation or ACR determination. If this procedure is triggered by the S‑EAS, the procedure is used for ACR determination.

Pre-condition:

1.
The EEC has been authorized to communicate with the EES as specified in clause 8.11, if the procedure is triggered by the EEC; and 

2.
Information related to the S‑EES is available with the S-EAS, if the procedure is triggered by the S‑EAS.
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Figure 8.8.3.4-1: ACR launching procedure

1.
The EEC or the S‑EAS sends an ACR request message to the EES in order to start ACR. The ACR request message includes ACR type to indicate whether the ACR is for normal ACR or service continuity planning. The ACR request message includes Predicted/Expected UE location or EAS service area to indicate that the EES should detect whether the UE has moves to the Predicted/Expected UE location or EAS service area or not in ACR clean-up phase. The ACR request message includes ACR action to indicate either ACR initiation request or ACR determination request. If the procedure is triggered by the S‑EAS, the ACR request message is only for ACR determination.

An ACR request for ACR initiation:

-
includes an indication of whether the EEC requests the EES to perform EAS notification; and

-
provides information used by EES to perform AF traffic influence as in 3GPP TS 23 501 [2].

An ACR request for ACR determination informs the EES that the need for ACR has been detected at EEC.

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 request in step 1 is for ACR initiation:

-
the EES may use information provided in the request to apply the AF traffic influence with the N6 routing information of the T-EAS in the 3GPP Core Network (if applicable), as described in 3GPP TS 23.501 [2], clause 5.6.7.1; and

-
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.

If the request in step 1 is for ACR determination, the EES decides to execute ACR as described in clause 8.8.2.5.

3.
The EES responds to the requestor's request with an ACR response message.
Enhancements to 3GPP TS 23.558 clause 8.8.4.4
ACR request
Table 8.8.4.4-1 describes information elements for the ACR request sent from the EEC either to the S-EES or T-EES. 

Table 8.8.4.4-1: ACR request

	Information element
	Status
	Description

	Requestor Identifier
	M
	Unique identifier of the requestor (i.e. EECID or EASID).

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

	UE identifier (NOTE 4)
	O
	The identifier of the UE (i.e. GPSI).

	ACR type
	M
	Indicates whether the ACR is for normal ACR or service continuity planning

	Predicted/Expected UE location or EAS service area (NOTE 5)
	O
	The predicted/expected location information of the UE. The UE location is described in clause 7.3.2 or the predicted/expected EAS service area as described in clause 7.3.3.3

	Prediction expiration time (NOTE 6)
	O
	The latest time that it is expected that the UE moves to the Predicted/Expected UE location or EAS service area.

	ACR action (NOTE 3)
	M
	Indicates the ACR action (ACR initiation or ACR determination)

	ACR initiation data (NOTE 2)
	O
	ACR initiation IEs to be included in an ACR request message when ACR action indicates it is ACR initiation request.

	> T-EAS Endpoint
	M
	Endpoint information (e.g. URI, FQDN, IP 3-tuple) of the T-EAS.

	> DNAI of the T-EAS
	O
	DNAI information associated with the T-EAS.

	> N6 Traffic Routing requirements
	O
	The N6 traffic routing information and/or routing profile ID corresponding to the T-EAS DNAI.

	> EAS notification indication
	M
	Indicates whether to notify the EAS about the need of ACR.

	> S-EAS endpoint (NOTE 1)
	O
	Endpoint information of the S-EAS

	ACR determination data (NOTE 2)
	O
	ACR determination IEs to be included in an ACR request message when ACR action indicates it is ACR determination request.

	> S-EAS endpoint
	M
	Endpoint information of the S-EAS

	NOTE 1:
This IE shall be present if the EAS notification indication indicates that the EAS needs to be informed.

NOTE 2:
Either ACR initiation or ACR determination shall be included corresponding to the ACR action.

NOTE 3:
This IE shall indicate ACR determination if the request originates from the S‑EAS.

NOTE 4:
This IE shall be present if the request originates from the EEC.

NOTE 5:
This IE shall be present if the ACR type indicates the ACR procedure is for service continuity planning.
NOTE 6:
This IE may be present if the request is from EEC and the ACR type indicates the ACR procedure is for service continuity planning.
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