
3GPP TSG-SA WG6 Meeting #49-e
S6-221443
e-meeting, 16th – 25th May 2022
(revision of S6-221194)
Source:
KPN N.V., Ericsson
Title:
Pseudo-CR on ACR request trigger timing and prediction expiration time
Spec:
3GPP TR 23.700-98 v0.6.0
Agenda item:
9.8
Document for:
Approval
Contact:
Yonatan Shiferaw (yonatan.shiferaw@tno.nl)
1. Introduction
This contribution proposes a solution for key issue #3 enhancements to service continuity planning. This contribution introduces resource reservation time IE in the EAS service KPI which reflects the maximum resource allocated by an ECSP for service continuity planning purposes. 

To answer questions that have been raised during the previous discussions: 

1. Use of the IE: it avoids a premature ACR request that may lead to unnecessary resource reservation. It gives guidance to the EEC so that it will not make an ACR request that will result in multiple failures because the EEC has no guidance about when to make an ACR request. 

2. Does this IE need to be specified for each UE: it is not important because a more precise waiting time will result from the prediction expiration time received from the EEC. This IE only gives guidance about the range of time that the EAS reserve resource (in terms of time) for service continuity purposes. The UE specific resource reservation time can be handled by allowing to select an EAS that is suitable according to its subscriptions. 

3. How is this IE determined: this IE can be allocated for each EAS by the ECSP based on an ECSP policy. The resource reservation time IE can also change depending on the resource usage or load in the EAS. In that case, the IE can be updated based on the change in resource usage or the load of the EAS. 

4. Does it need to know the UE behavior: as this is the resource reservation time of the EAS, it has nothing to do with the UE behavior, like other EAS service KPIs. This is the behavior of the EAS. 

5. Does it need to know the context to be transferred: this IE only deals with how long the EAS is willing to reserve resources for service continuity planning purposes before the context is transferred. Therefore the IE only considers the temporal aspect of the EAS in holding a context.  

2. Reason for Change
Key issue 3  identifies the following issues among several open issues: 

2.
Whether and how the EEL can support the determination of the ACR request trigger timing in case of service continuity planning?
6.
Potential impact on information to communicate within the EEL.

In Solution #21, prediction expiration time for service continuity planning enhacment, there is also an editors note “Editor's note: Limiting the "Prediction expiration time" before the first ACR request and avoiding multiple ACR requests in case of failure is FFS.”

This contribution proposes a solution to address these open issues in KI#3 and the editors note in Solution#21.   
3. Conclusions

<Conclusion part (optional)>
4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.700-98 v0.6.0
* * * First Change * * * *

7.x
Solution #x: ACR request trigger timing

7.x.1
Architecture enhancements

None.
7.x.2
Solution description

This solution corresponds to the key issue #3 on enhancements to service continuity planning. 

To support the determination of the ACR request trigger timing in case of service continuity planning, this solution proposes to introduce “Resource Reservation Time” IE as shown in table 7.x.2-2. This IE is an indication of the maximum time the EAS reserves resources for a UE to move to its service area after receiving an ACR notification from the EES following an ACR request from the EEC. This time is an indication of the resource reservation behavior of the T-EAS for all ACs independent of the context to be relocated, and it can be provided to the EES during the EAS registration request or EAS registration update (when there is a change). This “Resource Reservation Time” IE can then be provided to the EEC during the discovery so that the EEC can use the time to decide when to make an ACR request. The EEC may provide “prediction expiration time” as in Solution#21 in the ACR request as per its predictions by making sure it does not exceed the “Resource Reservation Time”. 

New “Resource Reservation Time” can be determined due to dynamic factors such as resource usage and policy setting such as the policy of the ECSP providing the EHE where the EAS is hosted. In such a case, the T-EAS can update the “Resource Reservation Time” in the EES with the EAS Registration Update procedure.      

Table 7.x.2-2: EAS Service KPIs

	Information element
	Status
	Description

	Maximum Request rate
	O
	Maximum request rate from the AC supported by the server. 

	Maximum Response time (NOTE)
	O
	The maximum response time advertised for the AC's service requests.

	Availability
	O
	Advertised percentage of time the server is available for the AC's use.

	Available Compute
	O
	The maximum compute resource available for the AC.

	Available Graphical Compute
	O
	The maximum graphical compute resource available for the AC.

	Available Memory
	O
	The maximum memory resource available for the AC.

	Available Storage
	O
	The maximum storage resource available for the AC.

	Connection Bandwidth
	O
	The connection bandwidth in Kbit/s advertised for the AC's use.

	Resource Reservation Time
	O
	Indicates, in case of service continuity planning, the maximum time the EAS reserves resources for a UE until reaching the respective EAS service area after receiving an ACR notification from the EES following an ACR request from the EEC.

	NOTE:
The maximum response time includes the round-trip time of the request and response packet, the processing time at the server and the time required by the server to consume 3GPP Core Network capabilities, if any.
 


7.x.2.1
Procedure

7.x.2.2
Enhancements to procedures in TS 23.558

The EEC can use the ‘Context Holding Time’ IE to make a timely ACR request by performing an ACR launching procedure when it predicts to move to the service area of the discovered EAS within the time indicated in the IE. To reflect this, the procedures in service continuity scenarios in clause 8.8.2.2, clause 8.8.2.3, and clause 8.8.2.6 of 3GPP TS 23.558 [2] – Initiation by EEC using regular EAS Discovery, EEC executed ACR via S-EES, and EEC executed ACR via T-EES – are enhanced as follows:

7.x.2.2.1
Enhancements to ‘Initiation by EEC using regular EAS Discovery’ in clause 8.8.2.2

4.
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 3 (or provided in the notification from the ECS – if it was the trigger). If EEC registration configuration for the EESs established in step 2 indicates that EEC registration is required, the EEC performs EEC registration with the EESs (as specified in clause 8.4.2.2.2) before sending the EAS discovery request. Step 5 is skipped if EAS discovery procedure results in only one discovered T-EAS. When in step 1 the ACR for service continuity planning is triggered, and the ‘Resource Reservation Time’ IE is included in the replied EAS discovery response, the EEC can make ACR request before it reaches respective T-EAS service area within the time period indicated by the IE. The EEC can also make proper EAS selection considering the IE if ACR needs to be started immediately.
5.
The AC and EEC select the T-EAS to be used for the application traffic.

NOTE 5:
Several EEC registrations with different EESs may result from T-EAS discovery process during a single ACR operation. 
6.
The EEC performs ACR launching procedure (as described in clause 8.8.3.4) to the S-EES with the ACR action indicating ACR initiation and the corresponding ACR initiation data (without the need to notify the EAS). 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. If the EEC has not subscribed to receive ACR information notifications for ACR complete events from the S-EES, the EEC subscribes for the notifications as described in clause 8.8.3.5.2.

7.x.2.2.2
Enhancements to ‘EEC executed ACR via S-EES’ in clause 8.8.2.3
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. If EEC registration configuration for the T-EES indicates that EEC registration is required, the EEC performs EEC registration with the selected T-EES as specified in clause 8.4.2.2.2. 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. When in step 1 the ACR for service continuity planning is triggered, and the ‘Resource Reservation Time’ IE is included in the replied EAS discovery response, the EEC can make ACR request before it reaches respective T-EAS service area within the time period indicated by the IE. The EEC can also make proper EAS selection considering the IE if ACR needs to be started immediately.
NOTE 1:
Several EEC registrations with different EESs may result from T-EAS discovery process during a single ACR operation. 
4.
The EEC performs ACR launching procedure (as described in clause 8.8.3.4) to the S-EES with the ACR action indicating ACR initiation and the corresponding ACR initiation data (with the need to notify the EAS). The S-EES authorises the request from the EEC. The S-EES decides to execute ACR based on the information received from the EEC, EEC context and/or EAS profile. 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) and sends the ACR Notify message to the S-EAS to initiate ACT between the S-EAS and the T-EAS. If the EEC has not subscribed to receive ACR information notifications for ACR complete events from the S-EES, the EEC subscribes for the notifications as described in clause 8.8.3.5.2.
7.x.2.2.3
Enhancements to ‘EEC executed ACR via T-EES’ in clause 8.8.2.6

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. If EEC registration configuration for the T-EES indicates that EEC registration is required, the EEC performs registration with the selected T-EES as specified in clause 8.4.2.2.2. The EEC performs EAS Discovery with the T-EES per clause 8.5.2. When in step 1 the ACR for service continuity planning is triggered, and the ‘Resource Reservation Time’ IE is included in the replied EAS discovery response, the EEC can make ACR request before it reaches respective T-EAS service area within the time period indicated by the IE. The EEC can also make proper EAS selection considering the IE if ACR needs to be started immediately.
NOTE 2:
Several EEC registrations with different EESs may result from T-EAS discovery process during a single ACR operation. 
4.
The EEC performs ACR launching procedure (as described in clause 8.8.3.4) to the T-EES with the ACR action indicating ACR initiation and the corresponding ACR initiation data (with the need to notify the EAS). If the received ACR initiation request contains an EEC context ID and the S-EES Endpoint, the T-EES performs an EEC Context Pull relocation (clause 8.9.2.2). 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. The EEC also subscribes to receive ACR information notifications for ACR complete events from the T-EES, as described in clause 8.8.3.5.2.
7.x.3
Solution evaluation

TBD.
* * * Next 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.


[image: image1.emf]EEC

EES

Remote 

EES

T-EAS or S-EAS 

(corresponding to 

the remote EES)

3. ACR request. Including 

prediction expiration time

4. Authorization check, 

Process the request 

S-EAS or T-EAS

(Corresponding to 

the  EES)

4a. ACR notification including 

prediction expiration time

7b. ACT 

5. ACR response

2. EAS Discovery response. 

Including maximum 

resource reservation time

ACR Execustion

7a. EEC context relocation 

9. ACR complete notify

ACR Clean-up

6b. ACR notification including 

prediction expiration time

6a. ACR Information including 

prediction expiration time

6c. ACR Information response

1. EAS Discovery request



Figure 7.21.2.2-1: EEC triggered ACR scenario for service continuity planning
1.
The EEC sends an EAS discovery request to the EES.
2.
If the processing of the request was successful, the EES sends an EAS discovery response to the EEC, which include information about the discovered EAS. For discovered EASs that support service continuity planning, this may also include “Resource Reservation Time” IE. 
3.
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. And, If in step 2, the ‘Resource Resrvation Time’ IE is included in the replied EAS discovery response, the EEC can make the ACR request before it reaches respective T-EAS service area within the time period indicated by the IE, so that the prediction expiration time is within the ‘Resource Reservation Time’.   

4.
The EES checks if the requestor is authorized for this operation. If authorized, the EES processes the request and performs the required operations. 

4a.
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 3 includes a prediction expiration time, the EES includes it in the notification to EAS. 

If the request in step 3 is to S-EES this EAS is the S-EAS. Otherwise if the request of step 3 is to T-EES, this EAS is the T-EAS.

5.
The EES responds to the requestor's request, i.e. EEC, with an ACR response message.

6.
(a) If the action in the request in step 3 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 3. 

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

If the request in step 3 is to S-EES the remote EES is the T-EES. Otherwise if the request of step 3 is to T-EES, the remote EES is the S-EES.

7.
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 4a 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. 
8.
The EAS sends the failure or success message in the ACR status update based on the results of step 7b. EAS can consider the prediction expiration time received in step 4a, if provided, to send the message in step 8.

If the request in step 3 is to S-EES this EAS is the S-EAS. Otherwise if the request of step 3 is to T-EES, this EAS is the T-EAS.

9.
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 8 in the ACR complete notification.

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.


7.21.3
Solution evaluation

Editor's note: Solution evaluation is FFS.

* * * Next Change * * * *
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