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1 Introduction
In the last SA4#112e meeting, the general call flow for session establishment based on the EMSA architecture has been discussed and agreed. In the session establishment, the main concern is how to discover an appropriate EAS instance for Edge Computing service provisioning. In this discussion paper, we hope to propose the edge application server relocation call flows based on the EMSA architecture. In addition, some gaps analysis are also provided which may provide some insights for the normative work. 
2 Generic Call Flow for EAS relocation.
The EAS relocation procedure may be triggered in the following scenario:

· UE mobility, including predictive or expected UE mobility.

· Overload situations in EAS or EDN.

· Maintenance aspects such as graceful shutdown of an EAS.

· Temporal edge resource requirements, for example, the application need an EAS with new capability which is not available in the current one.

According to the Application Context Relocation (ACR) procedure defined in SA6 TS 23.558, the ACR procedure can be mainly contains three entities, named ACR detection entities, ACR decision entities and ACR execution entities. Depending on the differences of entities for detection, decision and execution, there are five different scenarios for the EAS Relocation procedure.
2.1 General call flow for EAS relocation 

The general call flow can be found below with different ACR procedures.
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 Figure 1 EAS Relocation of 5GMS edge processing
Session Establishment:

The edge-enabled 5G media streaming session are established via the call flow defined in Clause 6.3.

EAS Relocation:

1. ACR initiated by the EEC and ACs:

a) UE mobility leads to the new location for EEC.
b) Service Provisioning with new locations to get available T-EESs.
c) T-EAS discovery by querying the T-EESs.
d) T-EAS selection by AC and EEC if more than one available T-EASs.
e) ACR Request from EEC to the EAS (source).
f) AC triggered application context transfer from the source EAS to the target EAS.
g) Post ACR clean-up with ACR completion notification.
2.   EEC executed ACR procedure:
a) ACR detection by EEC.

b) ACR decision by EEC.

c) T-EES selection by service provisioning and T-EAS discovery by EAS discovery with the T-EES.

d) ACR Request to EES (source) from the EEC.

e) Application Context transfer between the source EAS and the target EAS.

f) Post ACR clean-up with ACR completion notification.
3. S-EAS decided ACR scenario:

a) ACR Detection by the source EAS.

b) ACR Decision by the source EAS.

c) Target EAS discovery initiated by the source EAS.
d) Target information notification from EES to EEC.

e) S-EAS initialled Application Context transfer between the source EAS and the target EAS.

f) Post ACR clean-up with ACR completion notification.

4. S-EES executed ACR procedure:

a) ACR detection by EAS/EES/EEC.

b) Detection entity informs the EES.

c) ACR decision by EES.

d) T-EES/T-EAS determination.

e) Target information notification from EES to EEC.

f) AF traffic influence with the N6 routing information of the T-EAS.
g) ACR Notify to EAS for the application context transfer.
h) Application Context transfer between the source EAS and the target EAS.

i)  Post ACR clean-up with ACR completion notification.

5. EEC executed ACR via T-EES

a) ACR detection by EEC.

b) ACR decision by EEC.

c) T-EES selection by service provisioning and T-EAS discovery by EAS discovery with the T-EES.
d) ACR Request from EEC to T-EES.

e) Application Context transfer between the source EAS and the target EAS triggered by T-EES.

f) Post ACR clean-up with ACR completion notification.
The 5GMS Session goes on with service continuity guarantees:
Via the Application Context Relocation procedure provided by SA6, the edge-enabled 5GMS session will go on with service continuity guarantees.
2.2 Detailed break-down for EAS relocation for EAS decided ACR scenario:
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Figure 2 Detailed EAS Relocation of 5GMS edge processing for EAS decided ACR

1. The source EES can detect the user plane path change via the notification from SMF as defined in TS 23.502, or other ACR event monitoring like load balancing, etc.

2. The source EES then notify EAS that the current EAS may not be proper.

3. The source EAS shall determine how and when to perform the application context relocation. 

4. Then the source EAS send the T-EAS discovery request with the EAS discovery filter containing the requirements for the T-EAS. 
5. The source EES shall check if there are available T-EAS fulfilling the filter requirements. If there are no available T-EAS in the current EDN, the source EES shall retrieve the T-EES information from the ECS.

6. When the target EES relocated, the 5GMS application provider provisioning procedure can be done here. The provisioning session is created.
7. The Application Provider provisions the 5GMS features in this step.

8. Then the source EES can relocate the target EAS via sending the T-EAS discovery request to T-EES.

9. The source EES shall respond to the source EAS with the discovered target EAS. 

10. The 5GMS provisioned features would be configured to the new target 5GMSd AS if needed. 

11. The source EES shall notify EEC about the available target EAS(s).
12. The application context is transferred from the source EAS to the target EAS in current step. 
3 Gap analysis

1. In the SA6 specs, the application context transfer from the source EAS to the target EAS is out of scope of TS 23.558. Similarly, this is also thought to be out of the scope of SA2 enh_EC work item. From the SA4 perspective, is it necessary to study the transferred 5GMS context, e.g. the 5GMS specific parameters between the original 5GMSd AF/AS to the new 5GMSd AF/AS? 
2. There are no EES application context relocation in SA6, which means when the 5GMSd AF is co-located with the EES, whether the new provisioning session is needed for the new 5GMSd AF or a new 5GMSd AF provisioning session context relocation/transfer procedure is needed?
4 Proposal

We propose to accept the Section 2 to the TR and take Section 3 into account for further study.
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!@@@Chart-generator later than 5.0����ÿ��
# Presentation options
#hscale=auto;
numbering=yes;
defcolor MnScolour=112,48,160;
defcolor APcolour=183,221,232;
defcolor MScolour=255,255,0;
defcolor clientColour=255,255,204;
defcolor ECcolour=245,157,86;


# Entity declarations
hide AppGroup [fill.color=MScolour]: 5GMS-Aware\nApplication {
    A [fill.color=none]: ;
    AC [pos=-0.4, fill.color=ECcolour];
};
C: 5GMS Client [large=yes] {
    hide MP [fill.color=MScolour]: Media\nStream\nHandler;
    hide MSHgroup [fill.color=MScolour]: Media\nSession\nHandler {
        MSH [pos=0.6, fill.color=none]: ;
        EEC [pos=-0.7, fill.color=ECcolour]: EEC;
    };
};
EdgeDN [large=yes]: Edge DN {
    hide ASgroup [fill.color=MScolour]: 5GMS AS {
        AS [fill.color=none]: ;
        EAS [pos=-0.6, fill.color=ECcolour]: EAS;
    };
    hide AFgroup [fill.color=MScolour]: 5GMS AF {
        EES [pos=0.5, fill.color=ECcolour]: EES;
        AF [pos=-0.65, fill.color=none]: ;
    };
};
TargetEdgeDN [large = yes]:Target Edge DN{
    hide TargetASgroup [fill.color=MScolour]: T-5GMS AS {
        TAS [fill.color=none]: ;
        TEAS [pos=-0.6, fill.color=ECcolour]: T-EAS;
    };
    hide TargetAFgroup [fill.color=MScolour]: T-5GMS AF {
        TEES [pos=0.5, fill.color=ECcolour]: T-EES;
        TAF [pos=-0.65, fill.color=none]: ;
    };
};
hide ECS [fill.color=ECcolour];
MnS [pos=0.25, fill.color=MnScolour, text.color=white];
DN [large=yes]: DN {
    hide AP [pos=-0.2, fill.color=APcolour]: 5GMSd\nApplication\nProvider;
};


# Call flow sequence
box ++ [number=no, fill.color=MnScolour,0.15, line.corner=round, line.color=none]: \b\i Session Establishment {
    show ECS, MSHgroup, AppGroup, MP, AP, AFgroup,ASgroup, TargetAFgroup, TargetASgroup, TargetEdgeDN;
    box AppGroup..AP [number=no]: Session Establishment as defined in Clause 6.3.2;
};

...;
box ++ [number=no, fill.color=ECcolour,0.3, line.corner=round, line.color=none]: \b\i EAS executed ACR procedure {
    box EES..EES: UP path change or \n ACR event monitoring;
    EES->EAS: ACR notification to EAS;
    box EAS..EAS: ACR \n Decision;
    EAS->EES: T-EAS Discovery Request with filtering information;
    EES<->ECS: Retrieve the target EES if no available EAS in current EDN;
    box ++ [number=no, fill.color=APcolour,0.3, line.corner=round, line.color=none]: \b\i5GMS Application Provider provisioning {
        AP<->TAF: Create Provisioning Session\n\-(M1);
        activate AP [vfill.color=APcolour];
        AP<->TAF: Provision 5GMS features\n\-(M1);
        deactivate AP;
    };
    EES->TEES: Relocate the EAS;
    EES->EAS: T-EAS Discovery Response;

    activate TAF[vfill.color=MScolour], TAS [vfill.color=MScolour];
    TAF->TAS: Configure provisioned features;
    deactivate TAF, TAS;
    EES->EEC: target information notification;
    EAS<->TEAS: Application Context Transfer;

    activate AC, EEC,EAS,EES,TEAS,TEES,ECS [vfill.color=ECcolour];
    box AC..ECS :Clean up;
    deactivate AC, EEC,EAS,EES,TEAS,TEES,ECS;
};

...;
box ++ [number=no, fill.color=MScolour,0.3, line.corner=round, line.color=none]: \b\i5GMS session {
    activate AC,MP,MSH,TAF,TAS [vfill.color=MScolour];
    box A..TAF [number =no]: Ongoing Session with Guaranteed Servive Continuity;

};
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