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1. Introduction
SA6 is specifying the application layer architecture, procedures and information flows necessary for enabling edge applications (EDGEAPP) over 3GPP networks in 3GPP Rel-17 TS 23.558. Interactions between different entities are presented in reference point representation only. SA6 has already made the decision that some of the reference points shall be exposed as APIs, however currently there is not clear representation of the Service based architecture EDGEAPP spec. EDGEAPP entities can be provided from different vendors and hence better interoperability, scalability would result using open APIs. 
2. Reason for Change
Clearly identify SBA is used in EDGEAPP where different functional entities (e.g. EES, ECS, EEC) could easily be deployed from different vendors. Proper scalability and stateless priciples could be supported.
Clearly pointing out the usage of SBA interactions amongst the functional entities in EDGEAPP architecture will help to show that the specified EDGEAPP is an open architecture with posibility for multi-vendor environment enabling better scalability and stateless operations.
4. Proposal

It is proposed to agree the following changes to 3GPP TS 23.558 version 1.3.0.
* * * First Change * * * *

6.2
Architecture

The Figure 6.2-1 shows the architecture for enabling edge applications. The architecture is defined as service-based and interactions between the identified functional entities are represented in two ways:
-
A service-based representation, where functions (e.g. ECS) enable other authorized functions (e.g. EES) to access their services. 

-
A reference point representation, where existing interactions between any two functions (e.g. EES, ECS) is shown by an appropriate point-to-point reference point (e.g. EDGE-6, EDGE-7) 

Entities shown in the service -based representation of the edge architecture shall only use service-based interfaces for their interactions.
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Figure 6.2-1: Architecture for enabling edge applications - service-based representation
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Figure 6.2-2: Architecture for enabling edge applications - reference points representation
The Edge Data Network is a local Data Network. Edge Application Server(s) and the Edge Enabler Server are contained within the EDN. The Edge Configuration Server provides configurations related to the EES, including details of the Edge Data Network hosting the EES. The UE contains Application Client(s) and the Edge Enabler Client. The Edge Application Server(s), the Edge Enabler Server and the Edge Configuration Server may interact with the 3GPP Core Network.

Editor's Note:
Representation of the Edge Hosting Environment is for further study.
* * * Next Change * * * *

6.4
Service-based interfaces

The architecture for enabling edge applications contains the following service-based interfaces:

Eecs:
Service-based interface exhibited by ECS.

Eees:
Service-based interface exhibited by EES.
6.5
Reference Points

6.5.1
General

This clause describes the reference points of the architecture for enabling edge applications.
6.5.2
EDGE-1
EDGE-1 reference point enables interactions between the EES and the EEC. It supports:
a)
registration and de-registration of the EEC to the EES;

b)
retrieval and provisioning of EAS configuration information; and

c)
discovery of EASs available in the EDN.

6.5.3
EDGE-2

EDGE-2 reference point enables interactions between the EES and the 3GPP Core Network. It supports:
a)
access to 3GPP Core Network functions and APIs for retrieval of network capability information, e.g. 

-
via SCEF and NEF APIs as defined in 3GPP TS 23.501 [2], 3GPP TS 23.502 [3], 3GPP TS 29.522 [4], 3GPP TS 23.682 [17], 3GPP TS 29.122 [5]; or

-
with the EES deployed within the MNO trust domain (see 3GPP TS 23.501 [2] clause 5.13, 3GPP TS 23.503 [12], 3GPP TS 23.682 [17]).

NOTE:
EDGE-2 reference point reuses 3GPP reference points or interfaces of EPS or 5GS considering different deployment models.

6.5.4
EDGE-3

EDGE-3 reference point enables interactions between the EES and the EASs. It supports:
a)
registration of EASs with availability information (e.g. time constraints, location constraints);

b)
de-registration of EASs from the EES;

c)
discovery of target EAS information to support application context transfer;

d)
providing access to network capability information (e.g. location information, QoS related information); and

e)
requesting the setup of a data session between AC and EAS with a specific QoS.

NOTE:
Optimized distribution of events across the EDGE-3 interface is out of scope of this specification.

6.5.5
EDGE-4

EDGE-4 reference point enables interactions between the ECS and the EEC. It supports:
a)
provisioning of Edge configuration information to the EEC.

6.5.6
EDGE-5

EDGE-5 reference point enables interactions between AC(s) and the EEC. 
NOTE:
Detailed specification of this reference point is out of scope of this release of this specification. 
6.5.7
EDGE-6

EDGE-6 reference point enables interactions between the ECS and the EES. It supports:
a)
registration of EES information to the ECS.

6.5.8
EDGE-7

EDGE-7 reference point enables interactions between the EAS and the 3GPP Core Network. It supports:
a)
access to 3GPP Core Network functions and APIs for retrieval of network capability information, e.g. 

-
via SCEF and NEF APIs as defined in 3GPP TS 23.501 [2], 3GPP TS 23.502 [3], 3GPP TS 29.522 [4], 3GPP TS 23.682 [17], 3GPP TS 29.122 [5]; or 

-
with the EAS deployed within the MNO trust domain (see 3GPP TS 23.501 [2] clause 5.13, 3GPP TS 23.682 [17]).
NOTE:
EDGE-7 reference point reuses 3GPP reference points or interfaces of EPS or 5GS considering different deployment models.

6.5.9
EDGE-8

EDGE-8 reference point enables interactions between the ECS and the 3GPP Core Network. It supports:
a)
access to 3GPP Core Network functions and APIs for retrieval of network capability information, e.g. 

-
via SCEF and NEF APIs as defined in 3GPP TS 23.501 [2], 3GPP TS 23.502 [3], 3GPP TS 29.522 [4], 3GPP TS 23.682 [17], 3GPP TS 29.122 [5]; and 

-
with the ECS deployed within the MNO trust domain (see 3GPP TS 23.501 [2] clause 5.13, 3GPP TS 23.682 [17]).
NOTE:
EDGE-8 reference point reuses 3GPP reference points or interfaces of EPS or 5GS considering different deployment models.

6.5.10
EDGE-9
EDGE-9 reference point enables interactions between two EESs. EDGE-9 reference point may be provided between EES within different EDN (Figure 6.4.10-1) and within the same EDN (Figure 6.4.10-2).
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Figure 6.4.10-1: Inter-EDN EDGE-9
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Figure 6.4.10-2: Intra-EDN EDGE-9

EDGE-9 supports:

a)
discovery of target EAS information to support application context relocation; and

b)
EEC context retrieval and relocation procedures.

6.5.x
<Reference point>
Add a copy of this clause to describe a reference point.

6.6
Cardinality rules

6.6.1
General

The cardinality rules are applied to the architecture specified in clause 6.2. The cardinality rules are classified as functional entity cardinality and reference point cardinality. The functional entity cardinality specifies the multiplicity of the functional entity that can exist as per the architecture. The reference point cardinality specifies the multiplicity of source and target functional entities that can exist in a relationship defined by the reference point in the architecture.
NOTE:
The cardinality rules for the functional entities involved in EDGE-2, EDGE-7 and EDGE-8 interactions with 3GPP core network is based on the interactions between the AF and 3GPP Core Network entities as specified in 3GPP TS 23.501 [2] and 3GPP TS 23.682 [17].

6.6.2
Functional Entity Cardinality

6.6.2.1
General

6.6.2.2
AC

The following cardinality rules apply for ACs:
a)
one or more ACs may be located in a UE.

6.6.2.3
EEC

The following cardinality rules apply for EECs:
a)
One or more EEC(s) may be located in a UE.

6.6.2.4
ECS

The following cardinality rules apply for ECSs:
a)
One or more ECS(s) may be deployed to support one EDN.

b)
One ECS may be deployed to support one or more EDN(s).

c)
One or more ECS(s) may be deployed by a PLMN operator.

d)
One or more ECS(s) may be deployed by an ECSP.

6.6.2.5
EES

The following cardinality rules apply for EES:
a)
One or more EES(s) may be located in an EDN.

b)
One or more EES(s) may be located in an EDN per ECSP.

6.6.2.6
EAS

The following cardinality rules apply for EASs:
a)
One or more EAS(s) may be located in an EDN.

NOTE:
EAS(s) belonging to the same EAS ID can be provided by multiple ECSP(s) in an EDN.

6.6.3
Reference Point Cardinality

6.6.3.1
General

6.6.3.2
EDGE-1 (Between EEC and EES)

The following cardinality rules apply for EDGE-1:
a)
One EEC may communicate with one or more EES(s) for one or more AC concurrently.

b)
One EES may communicate with one or more EEC(s) concurrently.

6.6.3.3
EDGE-3 (Between EAS and EES)

The following cardinality rules apply for EDGE-3:
a)
One EAS may communicate with only one EES within the same EDN.

b)
One EES may communicate with one or more EAS(s) concurrently.
6.6.3.4
EDGE-4 (Between EEC and ECS)

The following cardinality rules apply for EDGE-4:
a)
One EEC may communicate with one or more ECS(s) concurrently.

b)
One ECS may communicate with one or more EEC(s) concurrently.
6.6.3.5
EDGE-5 (Between AC and EEC)

The following cardinality rules apply for EDGE-5:
a)
One AC may communicate with only one EEC.

b)
One EEC may communicate with one or more AC(s) concurrently.
6.6.3.6
EDGE-6 (Between EES and ECS)

The following cardinality rules apply for EDGE-6:
a)
One EES may communicate with one or more ECS(s) concurrently.

b)
One ECS may communicate with one or more EES(s) concurrently.
6.6.3.7
EDGE-9 (Between EES and EES)

The following cardinality rules apply for EDGE-9:
a)
One EES may communicate with one or more EES(s) concurrently.
* * * Next Change * * * *

6.7
Capability exposure for enabling edge applications
The Figure 6.6-1 shows the capability exposure for enabling edge applications.
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Figure 6.6-1: Capability exposure for enabling edge applications

Capability exposure includes the 3GPP core network (i.e. 5GC, EPC) , Edge Configuration Server and the Edge Enabler Server capability exposure, to fulfil the needs of the edge service operations. The capability exposure functionality is utilized by the functional entities (i.e. Edge Enabler Server, Edge Application Server and Edge Configuration Server) depicted in the architecture for enabling the edge applications.

Table 6.6-1 summarizes the APIs exposed by the ECS.

Table 6.6-1: APIs provided by the ECS

	API Name
	Known Consumers
	References

	Eecs_ServiceProvisioning
	EEC
	8.3

	Eecs_EESRegistration
	EES
	8.4.4


Table 6.6-2 summarizes the APIs exposed the EES.

Table 6.6-2: APIs provided by the EES

	API Name
	Known Consumers
	References

	Eees_EECRegistration
	EEC
	8.4.2

	Eees_EASRegistration
	EAS
	8.4.3

	Eees_EASDiscovery
	EEC
	8.5

	Eees_UELocation
	EAS
	8.6.2

	Eees_UPPathManagementEvent
	EAS
	8.6.3

	Eees_AppClientInformation
	EAS
	8.6.4

	Eees_UEIdentifier
	EAS
	8.6.5

	Eees_SessionWithQoS
	EAS
	8.6.6

	Eees_TargetEASDiscovery
	EAS, EES
	8.8.3.2

	Eees_AppContextRelocation
	EEC
	8.8.3.4
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