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1. Introduction
There is an EN in clause 8.8.1 to add support  for a proactive feature called service continuity planning in ACR:

Editor's Note:
Any potential change required to the pre-conditions and other steps of the ACR procedures to support service continuity planning is FFS. Further, a formal definition of service continuity planning is also FFS.
In the current specification, the ACR procedures in clauses 8.8.2.2 to 8.8.2.6 can be used for service continuity planning based by considering an expected or predicted future location of the UE in service provisioning or in T-EAS discovery. The goal of this feature in current specification is to proactively prepare the next T-EAS for the UE even before the UE moves to the service area of that T-EAS. 
However, there are several missing point to enable the support for this feature. First of all as the EN suggests, the exact definition of the term service continuity planning needs to be provided. Even if the lack of definition is neglected, in current procedures, this proactive preparation may never happen in reality. In order to enable ACR for service continuity planning, several adjustments and clean-ups in different phases of the proceudres are required. The next section describes the missing parts of current procedures to realize the support for service continuity planning.

2. Problems of service continuity planning in ACR procedures
In the current specification, the ACR procedures in clauses 8.8.2.2 to 8.8.2.6 can be used for service continuity planning based on a future location to which the UE is expected to move. 

First of all, the term service continuity planning needs to be defined in clause 8.8.1 under general description of the service continuity. 

In all ACR scenario procedures in clauses 8.8.2.2 to 8.8.2.6, it is mentioned that if they are used for service continuity planning, the T-EAS discovery or service provisioning can be performed for a predicted future location of the UE. For example in the procedure [8.8.2.2 Initiation by EEC using regular EAS Discovery] we have:
	This procedure handles Application Context Relocation as a result of the UE moving to, or the UE expecting to move to, a new location which is outside the service area of the serving EAS.
[…]

Phase II: ACR Decision

2.
The EEC performs Service Provisioning (as specified in clause 8.3) for all active applications. Since the location of the UE has changed, this procedure results in a list of T-EESs that are relevant to the supplied applications and the new location of the UE. If this procedure is used for service continuity planning, then the Connectivity information and UE Location in the Service Provisioning (as specified in clause 8.3) procedure contains the expected Connectivity information and expected UE Location.


The same concept is repeated in the rest of the ACR scenarios’ procedures in clauses 8.8.2.3 to 8.8.2.6. 

Following this concept, the ACT phase can also be performed for an expected future UE location. In fact, in the current text, in the ACR Execution phase there is no differentiation between the case that the UE already has moved and the case of planning for service continuity. Only in the end the Post-ACR Clean up phase is left for the time when the UE actually moves to the future location. For example in the procedure [8.8.2.2 Initiation by EEC using regular EAS Discovery] we have:
	NOTE 5: It is out of scope of this specification how the AC informs the source and target EAS that state transfer was part of service continuity planning. When used for service continuity planning, the next step is performed after the UE moves to the predicted location.
Phase IV:
Post-ACR Clean up

7.
All required entities perform clean-up


Note that the UE before moving to the predicted or expected location, might be even out of the service are of the T-EAS that has received the application context in the ACT in the ACR execustion phase. In clause 8.5.2.2, it is already specified that it is possible to discover a T-EAS for an expected UE location which cannot serve the UE at its current location:

If the UE location and predicted/expected UE locations, provided in the EAS discovery request, are outside the Geographical or Topological Service Area of an EAS, then the EES shall not include that EAS in the discovery response. The discovery response may include EAS(s) that cannot serve the UE at its current location if a predicted/expected UE location was provided in the EAS discovery request. 

It can be seen that ACR for service continuity planning can be benefical by proactively preparing the next T-EAS for the UE even before the UE moves to the service area of that T-EAS. Howvere, in current procedures, this proactive preparation may never happen in reality. In order to enable ACR for service continuity planning, several adjustments and clean-ups in different phases of the proceudres are required. Here a list of the minimum required adjustments are provided according to the high level over view of ACR procedure depicted in Figure 8.8.1-1:
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1) In phase 1, it should be possible that the ACR is triggered for not only the UE’s new location, but also an expected/predicted location.
2) In steps 2 and 3, provioning and/or T-EAS discovery can be performed for an expected location.

3) In phase 3, the AC should remain connected to the S-EAS and shall not discard this connection until the UE actually moved to the predicted location.
4) New clean-ups are required in phase 4: The future location is based on a plan or a prediction. However, there are cases or scenarios where the UE might change its plan of movement at some moment. For example, for a UE in a car or a vehicular UE with high velocity it might be beneficial to use the information of prediction of the future path to plan service continuity. However, such a UE might change its route, or might stop spontaneously. When the move does not go according to the plan, the procedure needs to have mechanisms to undo the ACR preparation and perform particular clean-ups to discard the transferred context in the T-EAS. 

As the UE in general can be out of the service area of the T-EAS, an ACR expiration time is to be provided in the ACR request when the ACR is performed for service continuity planning. If the UE does not move to the predicted location by the ACR expiration time, the T-EAS can discard the transferred contex.
Among the above issues, currently only (2) is captured in the procuders. We propose to add the necessary mechanisms and conditions in other phases as described in the frame work in the next section. 
3. Proposal

It is proposed to revise ACR scenarios procedures as follows, in order to make it possible to perform ACR for service continuity planning (for an expected/predicted UE location in the future):

a) Define service continuity planning in section 8.8.1.

In each of the sections 8.8.2.2 to 6, revise the procedures as follows: 
b) Revise phase 1, ACR detection, so that the ACR can be triggered for an expected/predicted location, if service continuity planning is supported.

c) Cleanup phase 3, ACR execution, in case that the ACR is running for service continuity planning. In such a case, the UE in general can be out of the service area of the T-EAS. Add the clarifying text that the UE remains connected to S-EES and S-EAS until the UE actually moves to the predicted location.
d) In phase 3, ACR execution, in case that the ACR is running for service continuity planning, include an ACR Expiration time to the ACR request. The UE in general can be out of the service area of the T-EAS. If the UE does not move to the predicted location by the ACR expiration time, the T-EAS can automatically discard the transferred contex.
e) In phase 4, post-ACR clean-up, take into account the following case: the ACR is running for service continuity planning, and the UE has not moved to the expected/predicted location by the ACR expiration time. In such a case some of the post-ACR steps need to be skipped or altered. 
1. Detect that application context relocation may be required
3. Perform application context relocation
4. Perform post application context relocation actions
2. Decide if application context relocation is needed
Inform decision making entity(ies)
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