
3GPP TSG-SA WG6 Meeting #42-bis-e meeting
S6-211010(rev1)
12th – 20th April 2021
(revision of S6-210881)
Source:
Huawei, HiSilicon
Title:
Update in ACR scenarios when used for service continuity planning 
Spec:
3GPP TS 23.558 v2.0.0
Agenda item:
7.6
Document for:
Approval

Contact:
Roya Rezagah (roya.rezagah@Huawei.com)
0. Revision history: 

0. Revision history: 

Revisions to S6-210881

Rev1 
To address comments from Convida and NTT Docomo

Rev2 

Address comments from Samsung;

Clean-up: delete changes over another change

Rev 3
To address comment from Ericsson, some changes in Phase III deleted. In phase III traffic influence applies similarly to both cases of service continuity planning and normal ACR.

This addresses Convida’s comment too: The reference to different types of ACR by using: “When in step 1 the ACR has been triggered for the the UE's new location,” was deleted and rephrased. The normal ACR is taken as the base, only in case of service continuity planning the differences are described.

Revision to S6-211010
Rev1: three changes as follows: 

1. Limit the changes to only EEC initiated/executed ACRs, delete changes to 8.8.2.4 and 8.8.2.5;
2. Change ACR expiration time to an optional solution;
3. Add a note that to clarify that it is up to T-EAS and its logic to perform clean-up and discard the Application context:

NOTE Y: The T-EAS can discard the UE’s application context at any time. This is related to the implementation of the T-EAS and is out of the scope of current specification.
1. Introduction

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. As the following EN in clause 8.8.1 suggests, there are issues in various steps of the procedures that need to be addressed:

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.
This contribution points out and fills the missing parts in the procedures in clauses 8.8.2.2 to 8.8.2.6 for service continuity planning.
2. Reason for Change

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. 
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 to the T-EAS 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. 
3. Proposal

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

b) 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.
c) 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.
d) 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. 
1st Change
8.8.2.2
Initiation by EEC using regular EAS Discovery

This procedure handles ACR 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. It further relies on the EEC being triggered as a result of the UE's movement.

This procedure is based on Service Provisioning (as specified in clause 8.3) and EAS Discovery (as specified in clause 8.5) procedures to discover the T-EESs and EASs that shall serve the ACs as a result of the UE's new location, and that shall receive the Application Context from the serving EASs.

The procedure in the following clause describes the relocation of a single application context to a new EAS. It should be repeated for each active AC in the UE

This procedure relies on an interface between the EEC and ACs over EDGE-5, which is out of the scope of this specification.

Pre-conditions:

1.
The AC in the UE already has a connection to a corresponding S-EAS;

2.
The preconditions listed in clause 8.3.3.2.2 with regards to the EEC are fulfilled; and

3.
The EEC is triggered when it obtains the UE's new location, or is triggered by another entity such as an ECS notification.

NOTE 1:
This procedure is applicable only for Edge-aware ACs and EASs.
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Figure 8.8.2.2-1: ACR initiated by the EEC and ACs
Phase I: ACR Detection

1.
The EEC is triggered as a result of a UE mobility event, and provided with the UE's new location as described in clause 8.8.1. The EEC can be triggered for an expected or predicted UE location in the future as described in clause 8.8.1.

NOTE 2:
If the EEC is triggered by an external entity such as by a notification from the ECS, a list of new EESs (to be used as T-EESs) is provided by that notification and step 2 below is skipped.

Phase II: ACR Decision

2.
The EEC performs Service Provisioning (as specified in clause 8.3) for all active applications that require ACR. 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. When in step 1 the ACR for service continuity planning is triggered, 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.

NOTE 3:
Which applications require ACR can be decided by the EEC and can be based on the application profile, e.g. requirement of service continuity of the application. 
NOTE 4:
If the change in UE's location does not trigger a need to change the serving EAS, the subsequent steps will not take place. The EEC remains connected to the serving EESs and the ACs remain connected to their corresponding serving EASs.

3.
Using the provisioned T-EESs, the EEC performs EAS discovery (as specified in clause 8.5) for the desired T-EASs by querying the T-EESs that were established in step 2 (or provided in the notification from the ECS – if it was the trigger)

Phase III:
ACR Execution

4.
The AC and EEC select the T-EAS to be used for the application traffic, as described in clause 8.5.1 EAS discovery. Step 4 is skipped if EEC selects only one T-EAS. 

5.
The EEC may send the ACR Request message (without indicating the need to notify the EAS) to the S-EES. When in step 1 the ACR for service continuity planning is triggered, the EEC may include an ACR expiration time for the in the ACR Request message. In that case, the S-EES transfers the ACR expiration time to the T-EES.
NOTE XX: How the UE or EEC determines or obtains the predicted location and/or the ACR expiration time is out of the scope of this specification. The UE or EEC determines or obtains ACR expiration time so as to take into account the expiry time of the prediction of the expected location. 

Editore’s note: Whether and how the transfer of ACR expiration time from S-EES to T-EES may be done as a part of context transfer, e.g. EEC context transfer, is FFS.
The S-EES may apply the AF traffic influence with the N6 routing information of the T-EAS in the 3GPP Core Network (if applicable), as described in clause 8.8.3.4.  
6.
The AC is triggered by the EEC to start ACT. The AC decides to initiate the transfer of application context from the S-EAS to the T-EAS. There may be different ways of transferring context and they are all outside the scope of this specification. 

When in step 1 the ACR for service continuity planning has been triggered, the AC connects to the T-EAS when the UE moves to the predicted location within the ACR expiration time. Otherwise, the rest of this step is skipped.
After the ACR is completed, the AC remains connected to the T-EAS and disconnects from the S-EAS; and the EEC is informed of the completion.
NOTE 4:
Whether and how the AC initiates the ACT is out of scope of the present document


Phase IV:
Post-ACR Clean up
If the UE does not move to the predicted location within the ACR expiration time (if provided in step 5 during service continuity planning), then the T-EES informs the T-EAS of expiration of Application Context. The EEC does not connect to T-EES, the AC does not connect to the T-EAS. Step 7 is skipped.
NOTE Y: The T-EAS can discard the UE’s application context at any time. This is related to the implementation of the T-EAS and is out of the scope of current specification.

NOTE X: It is out of scope of this specification how the AC informs the source and T-EAS that state transfer was part of service continuity planning. If the UE moves to the predicted location within the ACR expiration time (if provided in step 5 during service continuity planning), step 7 is performed.
7.
All required entities perform clean-up

Editor's note:
Evaluate the need of an appropriate step for supporting EEC context transfer from S-EES(s) to T-EES(s)

2nd Change

8.8.2.3
EEC executed ACR via S-EES

Figure 8.8.2.3-1 illustrates the procedure for the EEC to execute the ACR via S-EES.

Pre-condition:

1.
The AC at the UE already has a connection to the S-EAS; and

2.
The EEC is able to communicate with the S-EES.
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Figure 8.8.2.3-1: EEC executed ACR procedure

Phase I: ACR Detection

1.
The EEC detects that ACR may be required as described in clause 8.8.1. The EEC may detect that ACR may be required for an expected or predicted UE location in the future as described in clause 8.8.1.
Phase II: ACR Decision

2.
The EEC decides to proceed required procedures for triggering ACR.

Phase III:
ACR Execution

3.
The EEC determines the T-EES by using the provisioned information or performing service provisioning procedure per clause 8.3 of the present document. 
When in step 1 the ACR for service continuity planning is triggered, 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. 
If the UE is within the service area of the T-EES, upon selecting T-EES the UE may need to establish a new PDU connection to the target EDN. The EEC can then discover and select T-EAS by performing EAS Discovery with the T-EES per clause 8.5.2 of the present document.

4.
The EEC sends the ACR Request message (including the need to notify the EAS) to the S-EES to initiate ACT between the S-EAS and the T-EAS. 
When in step 1 the ACR has been triggered for service continuity planning, the EEC may include an ACR expiration time in the ACR Request message. In that case, the S-EES transfers the ACR expiration time to the T-EES.
NOTE XX: How the UE or EEC determines or obtains the predicted location and/or the ACR expiration time is out of the scope of this specification. The UE or EEC determines or obtains ACR expiration time so as to take into account the expiry time of the prediction of the expected location. 
Editore’s note: Whether and how the transfer of ACR expiration time from S-EES to T-EES may be done as a part of context transfer, e.g. EEC context transfer, is FFS.

The S-EES authorises the request from the EEC. The S-EES decides to execute ACR based on the information received by the EEC and the information of EEC context or EAS profile, and may apply the AF traffic influence with the N6 routing information of the T-EAS in the 3GPP Core Network (if applicable) and sends the ACR Notify message to the S-EAS to initiate ACT between the S-EAS and the T-EAS, as described in clause 8.8.3.4.
5.
The S-EAS transfers the application context to the T-EAS at implementation specific time. This process is out of scope of the present specification.


Phase IV:
Post-ACR Clean up

6. If the UE does not move to the predicted location within the ACR expiration time (if provided in step 4 during service continuity planning), then the T-EES informs the T-EAS of expiration of Application Context. The EEC does not connect to T-EES, the AC does not connect to the T-EAS. Steps 7 and 8 are skipped.
NOTE Y: The T-EAS can discard the UE’s application context at any time. This is related to the implementation of the T-EAS and is out of the scope of current specification.

NOTE X: If the UE moves to the predicted location within the ACR expiration time (if provided in step 4 during service continuity planning), steps 7 and 8 are performed.
7. The S-EAS sends the ACR Complete message to the S-EES to confirm that the ACR has completed.

8. The S-EES sends the ACR Complete message to the EEC to confirm that the ACR has completed.
Editor's Note:
Definition of the Information Flows in these procedures is FFS.

3rd Change (was 5th)
8.8.2.6
EEC executed ACR via T-EES

Figure 8.8.2.6-1 illustrates the procedure for the EEC to execute the ACR via T-EES.

Pre-condition:

1.
The EEC has the S-EAS information that serves the AC.
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Figure 8.8.2.6-1: EEC executed ACR via T-EES

Phase I: ACR Detection

1.
The EEC detects that ACR may be required as described in clause 8.8.1. The EEC may detect that ACR may be required for an expected or predicted UE location in the future as described in clause 8.8.1.
Phase II: ACR Decision

2.
The EEC decides to proceed with required procedures for ACR. 

NOTE 1:
If supported, the AC can be involved in the decision. It is out of scope of the present document how the AC is involved.

Phase III:
ACR Execution

3.
The EEC determines the T-EES by using the provisioned information or performing service provisioning procedure per clause 8.3. When in step 1 the ACR for service continuity planning is triggered, then the Connectivity information and UE Location used in the service provisioning procedure contain the expected Connectivity information and expected UE Location. If the UE is within the service area of the T-EES, upon selecting the T-EES the UE may need to establish a new PDU connection to the target EDN. The EEC performs EAS Discovery with the T-EES per clause 8.5.2.

4.
The EEC sends the ACR Request message (indicating the need to notify the EAS) containing the S-EAS and T-EAS information to the T-EES. 
When in step 1 the ACR has been triggered for service continuity planning, the EEC may include an ACR expiration time for the in the ACR Request message. 
NOTE XX: How the UE or EEC determines or obtains the predicted location and/or the ACR expiration time is out of the scope of this specification. The UE or EEC determines or obtains ACR expiration time so as to take into account the expiry time of the prediction of the expected location. 

The T-EES may apply the AF traffic influence with the N6 routing information of the T-EAS in the 3GPP Core Network (if applicable). Then the T-EES sends the ACR Notify message to the T-EAS, as described in clause 8.8.3.4. 
5.
The T-EAS initiates ACT between the S-EAS and the T-EAS. This process is out of scope of the present specification.

Phase IV:
Post-ACR clean up
6. If the UE does not move to the predicted location within the ACR expiration time (if provided in step 4 during service continuity planning), then the T-EES informs the T-EAS of expiration of Application Context. The EEC does not connect to T-EES, the AC does not connect to the T-EAS. Steps 7 and 8 are skipped.
NOTE Y: The T-EAS can discard the UE’s application context at any time. This is related to the implementation of the T-EAS and is out of the scope of current specification.

NOTE X: If the UE moves to the predicted location within the ACR expiration time (if provided in step 4 during service continuity planning), steps 7 and 8 are performed.
7.
The T-EAS sends the ACR Complete message to the T-EES to confirm that the ACR has completed.

8.
The T-EES sends the ACR Complete message to the EEC.
If the procedure fails after step 4, it will be terminated with an appropriate cause in the ACR Response message to the EEC in step 7. The EEC may then proceed attempting to obtain services from the T-EAS discovered in step 3 without service continuity support. Alternatively, the EEC may resume the present procedure starting with step 3 and selecting a different T-EES.

NOTE 3:
The support of ACR between EDNs operated by different ECSPs is dependent on business agreement between the ECSPs.

Editor's note: When the procedure fails, the use of other mechanisms to alleviate this failure is FFS.

4th Change (was 6th)
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

	EECID
	M
	Unique identifier of the EEC.

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

	UE identifier
	M
	The identifier of the UE (i.e. GPSI).

	ACR action
	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

	> ACR expiration time
	O
	The time by which the AC is to connect to the T-EAS, otherwise the transferred application context in the T-EAS is expired. (NOTE 3)

	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 may be provided when the ACR is decided and executed for service continuity planning for a predicted/expected UE location. 
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