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1. Introduction

CT1 and CT3 need to define the stage 3 details of application context relocation (ACR) defined by the stage 2 requirements found in 3GPP TS 23.558 [1]. Work needs to be completed by March 2022.
However, when analyzing the latest version of 3GPP TS 23.588 [1] in order to define the necessary stage 3 level descriptions some requirements are missing. Stage 2 describes the need of a notification for either initiating application context transfer (ACT) to the T-EAS or from the EES to the EAS requesting the start of an ACR. These notifications are not defined by stage 2, and therefore the ACRs of scenarios 8.8.2.2, 8.8.2.3, 8.8.2.5, and 8.8.2.6 of 3GPP TS 23.588 [1] do not work so stage 3 cannot be completed.

NOTE:
Clause 8.8.2.2 is on Initiation by EEC using regular EAS Discovery, clause 8.8.2.3 is on EEC executed ACR via S-EES, clause 8.8.2.5 is on S-EES executed ACR, and clause 8.8.2.6 is on EEC executed ACR via T-EES.

This paper shows the lack of the ACR notification to initiate application context transfer (ACT) and proposes to liaise SA6 so that stage 2 requirements are fixed so that the necessary 3GPP stage 3 work can be completed in time.
2. Discussion

CT working groups are developing new technical specifications (TS) in order to define the stage 3 design and implementation work on EDGEAPP (see 3GPP TS 29.558 [2] in CT3 and 3GPP TS 24.558 [3] in CT1).

Application context relocation (ACR) is one of the parts of the EDGEAPP and deals with the EDGE-1 and EDGE-3 interfaces.

Stage 2 describes that ACR can be initiated by different entities; the UE (AC/EEC or EEC), the S-EES, or the S-EAS.

Most of the scenarios descibed by stage 2 in 3GPP TS 23.588 [1] require a notification (i.e., ACR notify message) to work. This notification is needed to initiate ACT to the T-EAS (CT3 impact), and if the UE/EEC has not subscribed to receive ACR information notifications for ACR complete, the UE/EEC needs to subscribe for the notication. This means that the notification can lead to the UE/EEC sending an ACR information subscription request to the EES (CT1 impact).
Quote of clause 8.8.2.3 of 3GPP TS 23.558 [1]):

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.
The problem is that the notification to initiate ACT is not defined by 3GPP TS 23.558 [8] so most of ACR scenarios cannot be implemented by CT WGs as they do not work and as well as the related subscription between the UE/EEC and the EES (ACR information subscription).
The scenarios impacted by the issue are:
· EEC executed ACR via S-EES (in clause 8.8.2.3 of 3GPP TS 23.558 [1]);

· S-EES executed ACR (in clause 8.8.2.5 of 3GPP TS 23.558 [1]); and

· EEC executed ACR via T-EES (in clause 8.8.2.6 of 3GPP TS 23.558 [1]).

Further to that, for the ACR launching procedure (in clause 8.8.3.4 of 3GPP TS 23.558 [1]), there is also need of a notification from the EES to the EAS about the start of an ACR and this notification is also missing, quote of 8.8.3.4:

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 EAS notification indication in ACR initiation data is provided in the step 1 request and the EAS has subscribed to receive such notification, the EES shall notify the EAS indicated in the ACR initiation data about the need to start ACR.

The ACR launching procedure is used in all scenarios described by stage 2 but the S-EAS decided ACR scenario.
So all ACR scenarios defined by 3GPP TS 23.558 [1] but one do not work.

Let’s take one of the affected scenarios described in 3GPP TS 23.558 to show where the issue occurs.

Example

3GPP TS 23.558 in clause 8.8.2.3 shows the EEC executed ACR via S-EES. The following signalling flow is based on clause 8.8.2.3:
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Note that at step 4, the UE/EEC launches ACR. As a result, the S-EES needs to notify the S-EAS about the need for ACR so ACT can occur. Quote:
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.
That required notification is currently not defined by 3GPP TS 23.558 [1].

Hence, the ACRs in several scenarios do not work.
Note that though 3GPP TS 23.558 [1] defines an ACR management notification from the EES to the EAS, this management notification cannot be used for the ACR notify message. It is important to highlight that the ACR management notification is defined for monitoring and detecting ACR rather than executing an ACR (ACT). Also, this is only about the T-EAS rather than both the T-EAS and the S-EAS as in, for example, clause 8.8.2.6 on EEC executed ACR via T-EES. Even more, the subscription of this notification is either per UE, or per group of UEs while the subscription of the notification to start an ACT or to request the start of an ACR is not UE dependent at all. Quote of clause 8.6.3.2.4 of 3GPP TS 23.558 [1]:
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Figure 8.6.3.2.3-1: ACR management event API: Notify operation

1.
The EES detects the ACR management event of the UE (e.g. receiving User plane path management event notification for the UE from the 3GPP core network). 

a.
If "user plane path change" Event is subscribed, the EES may cache the detected User plane path management event notification locally with timestamp as the latest information of the UE(s) and start the notification aggregation for a group of UEs. The EES decides whether to aggregate and the aggregation period based on the analytics result received from the 3GPP Core Network, local policy and User Plane path management subscription information received from the EAS. The EES determines to notify the user plane path management event notification information (e.g., DNAI) to the EASs which has subscribed for the "user plane path management" event. 

b.
If "ACR monitoring" Event is subscribed, based on the detected user plane path change report sent from the 3GPP core network, the EES checks whether the target DNAI is in the EAS profile of the subscribing EAS, if not it further checks whether a T-EAS is available at the target DNAI as described in steps 2-4 of clause 8.8.3.2. If a T-EAS is available, the EES notifies the EAS with T-EAS endpoint; otherwise this event notification will not be sent. Also, when the EES receives the ACR request from the EEC, the EES decides to send the notification to the EAS.

c.
If "ACR facilitation" Event is subscribed, based on the detected user plane path change report sent from the 3GPP core network, the EES checks whether the target DNAI is in the EAS profile of the subscribing EAS, if not it further checks whether a T-EAS is available at the target DNAI as described in steps 2-4 of clause 8.8.3.2. If a T-EAS is available, the EES selects the T-EAS from the discovered EAS list and applies the AF traffic influence with the N6 routing information of the selected T-EAS in the 3GPP Core Network. The EES also notifies the S-EAS with the selected T-EAS endpoint.

2.
The EES sends ACR management event notification to the EAS. The EES includes the ACR management event notification information of the UE(s) and optionally the timestamp. If the event triggering the notification is DNAI change, the timestamp can be included to indicate the age of the user plane path management event notification information. The EES may only provide part of information included in the user plane path management event notification from 3GPP network (e.g. target DNAI). If the EAS had provided "Indication of EAS acknowledgement", the EES waits for acknowledgement from the EAS before it sends AF acknowledgement to the 3GPP core network.

3 Conclusion
When working on CT WGs stage 3 specification, we actually find one more issue with regards to ACR, i.e., a notification is used in the ACR scenarios defined by 3GPP TS 23.558 [1], but this notification is actually not defined anywhere in stage 2 (3GPP TS 23.558 [1]).
Hence, application context relocation (ACR) does not work for most scenarios. This is a serious issue. Please, note that CT working groups need complete stage 2 in their stage 3 design and implementation work so the EDGEAPP work can be completed in time.

The authors of this paper propose to liaise SA6 so that stage 2 is fixed for the CT WGs to complete their job in time (see proposal for an LS in C1-220401/C3-220131).
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