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1. Introduction
This contribution provides deployment guidelines for Application Service Providers to plan the service areas of Edge Application Servers such that it is possible to provide seamless service continuity.
2. Reason for Change
Providing support for service continuity will not be enough, unless the EAS service areas are planned and deployed properly. For example, it will not be possible to provide service continuity if the service areas (edge/cloud) of an EAS are planned such that there are ‘no service’ holes between them.

For service continuity to be possible, there should not be any ‘no service’ holes between the service areas of applications requiring service continuity. And, for seamless service continuity (i.e. zero lag or interruption in the service continuity), just ensuring that there are no ‘no-service’ holes is also not sufficient. Following decisions will play an important role to decide the overall service continuity experience:

· When the application context is captured at the source EAS?

· While the UE is in service area 1 or when the UE has entered service are 2?

· If while the UE is in service area 1, then how much time/distance before the UE enters service area 2?

· When does the AC switch to target EAS? 

To achieve seamless service continuity, the decisions on the above listed questions cannot be based on a hard boundary between two EAS service areas. Rather there is a need to have overlapping areas amongst the service areas of the Edge Application Servers that require seamless service continuity and have actions associated with the EEC, EES and EAS with respect to the overlapping area.
The proposal in this contribution is to document guidelines for the Application Service Providers to plan fluid overlapping EAS service areas based on the requirements of the application.
3. Proposal

It is proposed to agree the following changes to 3GPP TS 23.558 v0.3.0.

* * * First Change * * * *

A.5
Deployment guidelines for seamless service continuity

A.5.1
General

When a UE moves from one Edge Application Server to another or from Application Server to Edge Application Server and vice-versa, the trigger conditions for application context relocation will dictate the overall user experience. Triggers will decide:

-
When the application context is captured from the source server (AS or EAS).

-
When the application context is relocated to the target server (AS or EAS).

-
When the Application Client switches to the target server (AS or EAS).

The triggers and consecutive actions by the clients and the servers will dictate if application context relocation results in a noticeable lag in service, or in worst case, a service interruption or not. A hard boundary dictating the actions of all the entities involved in application context transfer will result in a noticeable lag, and in worst case, a service interruption.

To avoid such noticeable lag or service interruption, this clause provides guidelines for planning of EAS service areas such that there is no lag or service interruption. There needs to be an overlap between the service areas of the source server and the target server, with associated actions for the entities involved in the process.

These guidelines are provided for ASPs and ECSPs to plan service areas for applications that require seamless service continuity.

Editor's Note:
References to the procedures for service continuity are FFS.

A.5.2
Seamless service continuity between EAS and non-edge service areas

To achieve seamless service continuity between the EAS and the AS, an overlapping service area should be planned between the EAS service area and the non-edge service area (i.e. the area where Application Server serves the Application Client).

Figure A.5.2-1 illustrates an example with overlaps between an EAS service area and the non-edge service area:
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Figure A.5.2-1: Overlapping area between EAS service area and non-edge service area

When the UE is in the EAS service area, the AC can connect to the EAS and the EEC connects to the relevant EES. When the UE is in the non-edge service area, the AC connects to the AS.

If the UE enters the overlapping area from the non-edge service area, the source server is the AS and the target server is the EAS. Similarly, if the UE enters the overlapping area from the EAS service area, the source server is the EAS and the target server is the AS.

When the UE is in the overlapping service area:

-
the UE ensures that the information (for e.g. endpoint) of the target server is available;

-
the UE ensures that the information of the EES is available;

-
the Application Client continues the Application Data Traffic with the source server; and

-
application context is continuously synchronized between the source server and the target server.

When the UE moves out of the overlapping service area, the Application Client avails (or continues to avail) the service from:

-
the EAS, if the UE is in EAS service area and prefers better QoS; or

-
the AS, if the UE is in not in EAS service area or does not prefer better QoS.

A.5.3
Seamless service continuity between multiple EAS service areas

A.5.3.1
Between two EAS service areas

To achieve seamless service continuity between two Edge Application Servers, an overlapping service area, similar to the overlapping area described in clause A.5.2 should be planned between the service areas of the two Edge Application Servers.

Figure A.5.3.1-1 illustrates an example with overlaps between two EAS service area:
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Figure A.5.3.1-1: Overlapping area between 2 EAS service areas 

When the UE is in EAS 1 service area, the AC connects to EAS 1 and when the UE is in EAS 2 service area, the AC connects to EAS 2. The EEC connects to the relevant EES (which could be same or different for both the EAS).

If the UE enters the overlapping area from the EAS 1 service area, the source server is the EAS 1 and the target server is the EAS 2. Similarly, if the UE enters the overlapping area from the EAS 2 service area, the source server is the EAS 2 and the target server is EAS 1.

When the UE is in the overlapping service area:

-
the UE ensures that the information (for e.g. endpoint) of the target server is available;

-
the UE ensures that the information of the relevant EES is available;

-
the Application Client continues the Application Data Traffic with the source server; and

-
application context is continuously synchronized between the source server and the target server.

When the UE moves out of the overlapping service area, the Application Client avails (or continues to avail) the service from:

-
the EAS 1, if the UE is in EAS 1 service area; or

-
the EAS 2, if the UE is in EAS 2 service area.

A.5.3.2
Between more than two EAS service areas

To achieve seamless service continuity when multiple Edge Application Server service areas are adjacent, overlapping service areas common amongst those EAS service areas should be planned.

Figure A.5.3.2-1 illustrates an example with overlaps between three EAS service area:
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Figure A.5.3.1-1: Overlapping areas between multiple EAS service areas 

When the UE is in EAS 1 service area, the AC connects to EAS 1, when the UE is in EAS 2 service area, the AC connects to EAS 2 and when the UE is in EAS 3 service area, the AC connects to EAS 3. The EEC connects to the relevant EES (which could be same or different for the EASs). 

If the UE enters overlapping area 1 from the EAS 1 service area, the source server is the EAS 1 and the target server is the EAS 2. Similarly, if the UE enters overlapping area 1 from the EAS 2 service area, the source server is the EAS 2 and the target server is EAS 1.

If the UE enters overlapping area 2 from the EAS 2 service area, the source server is the EAS 2 and the target server is the EAS 3. Similarly, if the UE enters overlapping area 2 from the EAS 3 service area, the source server is the EAS 3 and the target server is EAS 2.

If the UE enters overlapping area 3 from the EAS 3 service area, the source server is the EAS 3 and the target server is the EAS 1. Similarly, if the UE enters overlapping area 3 from the EAS 1 service area, the source server is the EAS 1 and the target server is EAS 3.

If the UE enters overlapping area 4 from the EAS 1 or EAS 2 or EAS 3 service area, the source server is EAS 1 or EAS 2 or EAS 3 respectively and the other two EAS can be the target server. 

When the UE is in an overlapping service area:

-
the UE ensures that the information of the relevant EES is available;

-
the UE ensures that the information (for e.g. endpoint) of the target server is available;

-
the Application Client continues the Application Data Traffic with the source server; and

-
application context is continuously synchronized between the source server and the target server(s).

When the UE moves out of an overlapping service area, the Application Client avails (or continues to avail) the service from:

-
the EAS 1, if the UE is in EAS 1 service area;

-
the EAS 2, if the UE is in EAS 2 service area;

-
the EAS 3, if the UE is in EAS 3 service area;

-
either of EAS 1 or EAS 2, if the UE is in overlapping area 1;

-
either of EAS 2 or EAS 3, if the UE is in overlapping area 2; or

-
either of EAS 3 or EAS 1, if the UE is in overlapping area 3.

Similar planning can be extended if more than 3 service areas are conjoining together.
* * * Next Change * * * *

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

AC
Application Client
ACID
Application Client Identification

AF
Application Function
AS
Application Server
DN
Data Network

DNAI
Data Network Access Identifier

DNN
Data Network Name

EAS
Edge Application Server

EASID
Edge Application Server Identification

ECS
Edge Configuration Server

ECSP
Edge Computing Service Provider

EDN
Edge Data Network

EEC
Edge Enabler Client

EECID
Edge Enabler Client Identification

EES
Edge Enabler Server

EESID
Edge Enabler Server Identification

EHE
Edge Hosting Environment

FQDN
Fully Qualified Domain Name 

GPSI
Generic Public Subscription Identifier

LADN
Local Area Data Network 

NEF
Network Exposure Function

SCEF
Service Capability Exposure Function

SSID
Service Set Identifier

TAI
Tracking Area Identity
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