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1. Introduction
This paper proposes a solution to key issue #3 and in particular the ACR updates/modifications when the UE behavior changes.
2. Reason for Change
Service continuity planning is an Edge Enabler Layer value-add feature of providing support for seamless service continuity, when information about planned, projected, or anticipated behaviour is available at EESs or provided by EECs.  

One issue as captured at KI #3 is what happens if the UE behavior changes or an expected/predicted UE mobility is not accurate and the UE is not at the predicted location at the given time instance. This can be due to various reasons:

· traffic congestion which may delay the UE

· inaccurate / failed prediction 

· UE change of behaviour / change direction / speed..

· an incident (e.g. an accident, platform failure) which requires modification of the edge services

So, the outcomes which may affect the service continuity planning service can be different based on the scenario. More specifically:

· The target UE will go later to that location, so as ACR needs to be kept even if the UE doesn’t show up on time. Otherwise, there is a chance that the context is removed from the T-EAS if not used (after some time)

· The target UE will go earlier at that location, so the ACR / T-EAS instantiation needs to be completed earlier, otherwise there might be service discontinuity
· The target UE will go to different direction covered by a different EDN/EAS

This solution aims to capture such scenarios and proposes the following enhancement to the service continuity planning for supporting the ACR update for the following options:

· Pausing of the ACR in service continuity planning service for a given time window / area of interest

· Modification / Early completion of the ACR in service continuity planning service 

· Modification / Late completion of the ACR in service continuity planning service
3. Proposal

It is proposed to agree the following changes to 3GPP TR 23.700-98 v0.2.0.
* * * First Change * * * *
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Mapping of solutions to key issues
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* * * Second Change * * * *

7.x
Solution #x: ACR update in service continuity planning 
7.x.1
Architecture enhancements

Enhancement of the service continuity planning capability is expected to support modification and pause of ACR. As can be seen at the Figure 7.x.1-1, this solution proposes the ACR modification and pause capabilities as enhancements after the ACR launch to deal with UE behaviour changes. This includes a Detection entity, a Decision Update entity and an ACR update execution entity (to perform modification/pause). These entities can be different based on the scenarios identified in TS 23.558, clause 8.8.2.
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Figure 7.x.1-1: high level illustration of proposed service continuity planning enhancements 
7.x.2
Solution description

The solution addresses the key issue #3 and the open issue on how to deal with scenarios when the ACR needs to be modified, e.g. due to UE mobility.
The solution has two different solution variants based on the type of service continuity planning update. One possible solution is to modify the ACR service after the launch (described in 7.x.2.1) and another possible solution is the pause of the ACR services for a pre-defined time or till the detection entity decides to resume the ACR (described in 7.x.2.2). For both solution variants, there can be different procedures based on whether the detection / decision update entity is the EEC or the S-EES. 
7.x.2.1 ACR modification solution
7.x.2.1.1 EEC-based ACR modification procedure
Pre-conditions:

1.
The ACR has been launched.
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Figure 7.x.2.1.1-1: EEC-based ACR modification procedure
1.
The EEC detects a change of the expected UE behaviour. In particular, it may receive from the AC (over EDGE-5) an indication that the expected/predicted UE location and/or mobility changed. Such message can include the current and new expected/predicted location or current and new expected mobility/speed/direction/velocity, and/or an expected change of the UE route/trajectory.
2.
The EEC evaluates that an ACR update is needed based on the change of the UE behaviour and generates a trigger event which indicates the type of the ACR update to be an ACR modification. 
3.
The EEC sends an ACR modification request to the S-EES or T-EES (for EEC executed ACR via T-EES scenario) to indicate an ACR modification. 
4.
The ACR with the modified parameters, is executed by the execution entity (depending the scenario). If S-EES is not the ACR execution entity, this step may include further interaction with the ACR execution entity for forwarding the ACR modification request and receiving a modification response.
5.  The S-EES (or T-EES for EEC executed ACR via T-EES scenario) sends an ACR modification response to the EEC to notify on the result.
6.
The EEC may also provide a notification to the AC (over EDGE-5) to inform on the ACR modification result. 
7.x.2.1.2 EES-based modification procedure
Pre-conditions:

1.
The ACR has been launched.
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Figure 7.x.2.1.2-1: S-EES-based ACR modification procedure
1.
The S-EES detects a change of the expected UE behaviour. In particular, S-EES acting as AF, may receive a UE location report or a monitoring event report from 5GC (assuming that S-EES has subscribed to consume 5GC services like LCS or NEF monitoring events). Such UE location report or monitoring event report may help indicating that the UE is not going to be at the predicted location at the given time and is expected to deviate by the original planning.

2.
The S-EES evaluates that an ACR update is needed based on the change of the UE behaviour and generates a trigger event which indicates the type of the ACR update to be an ACR modification. 

3.
The ACR with the modified parameters, is executed by the execution entity (depending the scenario). If S-EES is not the ACR execution entity, this step may include further interaction with the ACR execution entity for forwarding the ACR modification request and receiving a pause response.

4.  The S-EES sends an ACR modification notification to EEC to notify on the result.

6.
The EEC may also provide a notification to the AC (over EDGE-5) to inform on the ACR modification result 
7.x.2.2 ACR pause solution
7.x.2.2.1 EEC-based pause procedure
Pre-conditions:

1.
The ACR has been launched.
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Figure 7.x.2.2.1-1: EEC-based ACR pause procedure
1.
The EEC detects a change of the expected UE behaviour. In particular, it may receive from the AC (over EDGE-5) an indication that the expected/predicted UE location and/or mobility changed. Such message can include the current and new expected/predicted location or current and new expected mobility/speed/direction/velocity, and/or an expected change of the UE route/trajectory.
2.
The EEC evaluates that an ACR update is needed based on the change of the UE behaviour and generates a trigger event which indicates the type of the ACR update to be an ACR pause. 

3.
The EEC sends an ACR pause request to the S-EES or T-EES (for EEC executed ACR via T-EES scenario) to indicate a pause of the service and to notify the pause decision and the required time for the pause, or under which criteria the ACR will resume (or an ACR resume may follow after some time period if the EEC identifies that ACR can continue).
4.
The ACR pause is executed by the execution entity (depending the scenario). If S-EES is not the ACR execution entity, this step may include further interaction with the ACR execution entity for forwarding the ACR pause request and receiving a pause response.

5.  The S-EES (or T-EES for EEC executed ACR via T-EES scenario) sends an ACR pause response to the EEC to notify on the result.

6.
The EEC may also provide a notification to the AC (over EDGE-5) to inform on the ACR pause result
7.
Optionally after some pre-defined time (or based on further interaction with AC), the EEC generates an ACR resume trigger.

8
The EEC sends an ACR resume request to the S-EES to indicate the continuation of the ACR after the pause.

9.
The ACR execution phase resumes. This step may include further interaction with the ACR execution entity for forwarding the ACR resume request and receiving a resume response.

10.  The S-EES sends an ACR resume response to the EEC to notify on the result.

7.x.2.2.2 EES-based pause procedure
Pre-conditions:

1.
The ACR has been launched.

[image: image5.emf] 

EEC

 

AC

 

S-EES

 

5GS

 

S-EAS

 

T-EES

 

T-EAS

ACR launch

1. detect a change of 

expected/predicted UE 

mobility

2. ACR pause trigger

3. ACR pause execution (depends on scenario)

4. ACR pause notification

5. Notification of ACR 

pause

EEC context relocation

8. ACR resume notification

7. ACR execution (depends on scenario)

6. ACR resume trigger


Figure 7.x.2.2.2-1: S-EES-based ACR pause procedure
1.
The S-EES detects a change of the expected UE behaviour. In particular, S-EES acting as AF, may receive a UE location report (based on subscription to LCS) or a monitoring event report from 5GC. Such UE location report or monitoring event report may help indicating that the UE is not going to be at the predicted location at the given time and is expected to deviate by the original plan.

2.
The S-EES evaluates that an ACR update is needed based on the change of the UE behaviour and generates a trigger event which indicates the type of the ACR update to be an ACR pause. 

3.
The ACR pause is executed by the execution entity (depending the scenario). If S-EES is not the ACR execution entity, this step may include further interaction with the ACR execution entity for sending a ACR pause request and receiving a pause response. Such pause request may notify the pause decision and the required time for the pause, or under which criteria the ACR will resume (or an ACR resume may follow after some time period if the EEC identifies that ACR can continue)
4.  The S-EES sends an ACR pause notification to the EEC to notify on the expected pause of the service.

5
The EEC may also provide a notification to the AC (over EDGE-5) to inform on the ACR pause 

6.
Optionally after some pre-defined time (or based on further interaction with AC), the EEC generates an ACR resume trigger.

7.
The ACR execution phase resumes. If S-EES is not the ACR execution entity, this step may include further interaction with the ACR execution entity for forwarding a ACR resume request and receiving a resume response.

8.  The S-EES sends an ACR resume notification to the EEC to notify on the resume of the service.

7.x.3
Solution evaluation

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