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1. Introduction
This paper propose a solution for ACR scenario selection for linkage EAS(s), to address the following open issues of KI#18.

Open issue:
-
How can the EEL identify linkages between the EAS(s)? 

-
What are the impacts on EEL procedures due to linkage between the EAS(s) e.g. when the linked EAS(s) are served by the same EES and require ACR due to UE mobility?
2. Reason for Change

Assuming that no matter the linked EAS(s) for one AC associated with one EES or multiple EES(s), they should be always in the same EDN. That implies that the linked EAS(s) should be relocated together due to UE mobility.
2.1 Issues with mismatched selected ACR scenarios among different linked EAS(s)
There is the case where several linked EAS(s) (e.g EAS#1 and EAS#2 as shown in Fig 1) serving the same AC. If the ACR scenario used for EAS#1 is S-EAS decided ACR scenario as defined in TS 23.558, EAS#1 may trigger ACR procedure when certain event for ACR is detected. However, the ACR scenario selected for EAS#2 does not support the notification mechanism of ACR being triggered by EAS#1 (indirectly or directly), it would not be possible for EAS#1 and EAS#2 to be relocated together.  
Observation 1:   The ACR scenarios being selected for a group of linked EAS(s) should match with each other.
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Fig 1 Misaligned ACR execution among linked EAS(s) 
NOTE: The misaligned ACR execution among linked EAS(s) exists both scenarios (e.g. the linked EAS(s) for one AC associated with one EES or multiple EES(s)).
2.2   Factors for selection of matched ACR scenarios among different  linked EAS(s)

As described in 2.1, there should be at least one way to trigger the relocation of EAS#2 , if EAS#1 determines to make relocation.

Potentially two ways: 2a) directly EAS#1->EAS#2 triggering (as Fig2 )

 2b) indirectly EAS#1->AC/EEC/EES(s)->EAS#2 (as Fig3)
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Fig 2 Direct notification way by using the EAS ability of handling linkage EAS

No matter which ways are selected, it requires that corresponding Entities has the required capabilities related to handling linked EAS ACR. Example 2a (in Fig 2) requires EAS#1 to have the ability of handling linked EAS ACR( the information of linked EAS(s), notify the ACR triggering toward other linked EAS(s)). Accordingly, EAS#2 should also have the ability of handling linked EAS ACR( launching ACR based on the triggering from EAS#1).

Example 2b (in Fig 3) requires AC/EEC/EES(s) to have the ability of handling linkage EAS ACR( linked EAS information, handling ACR triggering from EAS#1 and then triggering ACR for EAS#2). Accordingly, EAS#2 should also have the ability of being triggered by AC/EEC/EES(s).
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Fig 3 Indirect notification way by using the AC/EEC/EES(s) ability of handling linkage EAS
Observation 2: Entities’ capabilities related to handling linked EAS ACR should be taken into account for the selection of ACR scenarios for the linked EAS(s).
2.3   Coordination among multiple EES(s) should be involved for the selection of ACR scenario for linked EAS(s)

 Considering the possibility of a group of linked EAS(s) served by multiple EES(s) within the same EDN, coordination among multiple EES(s) should be required if the ACR scenario selection is done by EES.
As mentioned by observation 1 and observation 2, the selection should be done by one of the EES (as primary EES in Fig 4) or EEC, based on the overall information of capabilities of each entities including AC/EEC/EES(s)/all linked EAS(s).  These capabilities include service continuity support information, and handling linked EAS ACR. 
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Fig 4 Primary EES determines the selected ACR scenario(s) based on the overall information of capabities
Based on solution #19 of EES determines the selected ACR scenario and solution #35 of EEC selected ACR scenarios, this paper proposes a solution on EES/EEC determined ACR scenario selection for linkage EAS(s), by additionally considering the AC/EEC/EES(s)/EAS(s) ability of handling linkage EAS ACR.
3. Proposal
It is proposed to agree the following changes to 3GPP TR 23.700-98 v 0.7.1.
* * * First Change * * * *

7.0
Mapping of solutions to key issues
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* * * Next Change * * * *

7.X
Solution #X: ACR scenario selection for linkage EAS(s) 
7.x.1
Architecture enhancements

None.

7.x.2
Solution description

7.x.2.1
General

This solution corresponds to the key issue #18 on linkage EAS(s), and is proposed to make decisions on ACR scenarios for linkage EAS(s) based on solution #19 of EES determines the selected ACR scenario and solution #35 of EEC selected ACR scenarios, to avoid the misaligned relocation between linked EAS(s), by considering the AC/EEC/EES/EAS ability of handling linkage EAS ACR.  

Compared with solution #19 and solution #35, this solution:

-  focus on the linkage EAS scenario where linked EAS(s) for one AC associated with one EES or multiple EES(s)

-  additionally considering the AC/EEC/EES(s)/EAS(s) ability of handling linkage EAS ACR.
7.x.2.2
Procedure

In this solution, the linkage EAS indicator and the linked EAS list are introduced in AC profile, to represent that the multiple linked EAS(s) are linked to serve the same AC. The linked EES list is introduced to describe the EES(s) where the linked EAS(s) is registered in. The primary EES and EEC can be responsible to make decisions on ACR scenarios selection for linkage EAS(s). In the following procedure, the linked EAS list consists of EAS#1 and EAS#2, and the linked EES list includes EES#1 and EES#2, where EAS#1 and EAS#2 registered in EES#1 and EES#2, respectively.
7.x.2.2.1 EES determines the selected ACR scenario for linkage EAS(s)
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Figure 7.x.2.2.1-1 EES determines the selected ACR scenario for linkage EAS(s)

1-2. The EAS sends an ACR scenario selection subscription request to the EES, with the EAS service continuity support and the EAS ability of handling linkage EAS ACR (e.g. linked EAS list, and/or notify other linked EAS(s) to perform ACR, and/or receive the ACR trigger message from other linked EAS) in EAS profile. The EES sends an ACR scenario selection subscription response to the EAS with the subscription result.

3. The other linked EES(s) (e.g. EES#2) sends an ACR scenario selection subscription request to the primary EES (e.g. EES#1) that is responsible to make the determination of ACR scenario selection, the request contains the EES service continuity support and the EES ability of handling linkage EAS ACR (e.g. linked EAS list, and/or notify other linked EAS(s) to perform ACR). The primary EES sends an ACR scenario selection subscription response to the other linked EES(s) with the subscription result.

NOTE: The primary EES can be indicated/selected by AC/EEC, or is the EES corresponding to the primary EAS registers.
4. The EEC sends ACR scenario selection request to the primary EES, the request contains the AC service continuity support and EEC service continuity support indicating which ACR scenarios are supported by the AC and the EEC. The request also contains the linkage EAS indicator, the linked EAS list, the AC/EEC ability of handling linkage EAS ACR (e.g. linked EAS list, and/or notify other linked EAS(s) to perform ACR). 

5. Upon the primary EES obtains the AC service continuity support,EEC service continuity support and the linkage EAS indicator and the linked EAS list from UE and EAS service continuity support, then the primary EES determines the suitable ACR scenario(s)  for the linkage EAS(s) scenario, based on the ACR scenarios supported by AC, EEC, EES(s) and EAS(s) and the AC/EEC/EES/EAS abilities of handling linkage EAS ACR. The primary EES can select the appropriate ACR scenario(s) for the linkage EAS(s) scenariofrom the intersection of the ACR scenarios supported by AC, EEC, EES(s) and EAS(s).
NOTE: S-EAS decided ACR scenario can be selected for linked EAS, if AC/EEC/EES(s)/EAS(s) has the ability of handling linkage EAS ACR and other linked EAS(s) has been selected the matched ACR scenario(s). Otherwise, it cannot be selected.

6. The primary EES sends the ACR scenario selection notification to the EEC, including the selected ACR scenario with related ACID and EASID, then EEC may notify the AC with the selected ACR scenario.

7. The primary EES sends the ACR scenario selection notification to its registered linked EAS(s), including the selected ACR scenario with related ACID and EASID.

8. The primary EES sends the ACR scenario selection notification to other linked EES(s), including the selected ACR scenario with related ACID and EASID.

9. The other linked EES(s) sends the ACR scenario selection notification to its registered linked EAS(s), including the selected ACR scenario with related ACID and EASID.

7.x.2.2.2 EEC selected ACR scenarios for linkage EAS(s)
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Figure 7.x.2.2.2-1 EEC selected ACR scenarios for linkage EAS(s)

1-2. The EAS sends an ACR scenario selection subscription request to the EES, and then the EES sends an ACR scenario selection subscription response to the EAS with the subscription result.

3. EEC performs service provisioning with ECS, and ECS return the EES list with the EES ability of handling linkage EAS ACR (e.g. linked EAS list, and/or notify other linked EAS(s) to perform ACR) and the EES service continuity support to EEC.

4-5. The EEC performs EAS discovery using procedures defined in 3GPP TS 23.558 [2] clause 8.5 to obtain a list of discovered EAS(s), with the EAS ability of handling linkage EAS ACR (e.g. linked EAS list, and/or notify other linked EAS(s) to perform ACR, and/or receive the ACR trigger meessage from other linked EAS) in EAS profile. 

6. The EEC (or AC and EEC) selects linked EAS(s) from the discovered EAS list. Additionally, upon the linkage EAS indicator, the linked EAS list, the AC ability of handling linkage EAS ACR (e.g. linked EAS list, and/or notify other linked EAS(s) to perform ACR) in AC profile, and the EEC ability of handling linkage EAS ACR (e.g. linked EAS list, and/or notify other linked EAS(s) to perform ACR), the EEC selects the ACR scenario(s) that should be used for the given AC and selected EAS(s) by considering the ACR scenarios support by AC, EEC, EES(s) and EAS(s), and the AC/EEC/EES(s)/EAS(s) abilities of handling linkage EAS ACR. ACR selection can result in zero or more ACR scenarios being selected. For selecting the ACR, the EEC minimally considers the ACR capabilities of the AC from AC Profile, of the EEC (known locally), of the EES(s) from service provisioning response received from the ECS (pre-requisite), and of the EAS(s) from EAS Profile and obtained at EAS discovery.
NOTE: S-EAS decided ACR scenario can be selected for linked EAS, if AC/EEC/EES(s)/EAS(s) has the ability of handling linkage EAS ACR and other linked EAS(s) has been selected the matched ACR scenario(s). Otherwise, it cannot be selected.

7. The EES uses the list of selected ACR scenarios to determine if it should perform ACR detection and/or ACR decision.
8. The EES sends an ACR selection notification to its registered linked EAS(s) providing the selected ACR scenario list. The EAS uses the selected ACR scenarios list to determine if it should perform ACR detection and/or ACR decision.
9. The EES sends the selected EAS declaration response to the EEC indicating success or failure of the EAS announcement request.

10-12: The EEC sends the selected ACR scenario(s) with related ACID and EASID to other linked EES(s) and the other linked EAS(s).

7.x.3
Solution evaluation

Editor's note:
Solution evaluation is FFS.
* * * End of Change * * * *

