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[bookmark: _Hlk514274591][bookmark: _Hlk520730635]1	Introduction
[bookmark: _GoBack]As specified in TS 23.558 (Rel-17), the Edge Enabler Layer exposes Service APIs towards the EASs. The exposed Service APIs include the capabilities provided by EES (clause 8.6 of TS 23.558); and the capabilities provided by the 3GPP core network (clause 8.7 of TS 23.558). In Rel-18, the enablement of Service APIs exposed by EASs (i.e., EAS Service API) in the Edge Enabler Layer is to be studied as described in KI#2 of TR 23.700-98.
Key issue #2: Enablement of Service APIs exposed by EAS
1.	Identify any gaps in CAPIF to enable EAS Service APIs in the EDGEAPP architecture based on the Sol#15 of 3GPP TR 23.758 [6] (Rel-17).
-	In terms of e.g., service-specific attributes for API publish/discovery, API availability subscription/notification across EES/CCF
2.	If any, whether and how to enhance CAPIF capabilities to address the gap identified as above?
This paper proposes a new solution to address the open issues of KI#2 with the following details:
· Architectural requirements
· General description
· Information flows
2		Proposal
It is proposed to modify the text of TR 23.700-98 as follows.


1st CHANGE

[bookmark: _Toc82472211][bookmark: _Toc82473756][bookmark: _Toc82473818]7.x	Solution #x: EAS Service API enablement using CAPIF
[bookmark: _Toc82472212][bookmark: _Toc82473757][bookmark: _Toc82473819][bookmark: _Toc464463366][bookmark: _Toc475064960][bookmark: _Toc478400631][bookmark: _Toc365055]7.x.1	Architecture enhancements
This solution is based on the following architectural requirements to support EAS Service APIs in the EDGEAPP Rel-18 architecture.
· EAS capability exposure
· The application layer architecture shall support exposure of EAS's capabilities to the other EASs.
· EAS Service API publication
· The application layer architecture shall support EAS to publish its exposing Service API information to EES
· The application layer architecture shall support EAS to update the published EAS Service API information on the EES.
· EAS Service API discovery
· The application layer architecture shall provide mechanisms for an EAS to discover available EAS Service APIs.
· Subscription service
· The application layer architecture shall provide subscription and notification mechanisms enabling an EAS to receive changes in dynamic information of EAS Service APIs from an EES.
· The application layer architecture shall provide subscription and notification mechanisms enabling an EAS to receive changes in availability of EAS Service APIs from an EES.

[bookmark: _Toc82472213][bookmark: _Toc82473758][bookmark: _Toc82473820]7.x.2	Solution description
[bookmark: _Toc82472204][bookmark: _Toc82473749][bookmark: _Toc82473811][bookmark: _Toc475064962][bookmark: _Toc478400632][bookmark: _Toc365056][bookmark: _Toc82472214][bookmark: _Toc82473759][bookmark: _Toc82473821]7.x.2.1	General
This solution addresses the Key issue #2: Enablement of Service APIs exposed by EAS as specified in the clause 4.2 by supporting for an EAS to expose its Service APIs towards the other EASs.
As specified in TS 23.558 (Rel-17), the Edge Enabler Layer exposes Service APIs towards the EASs. The exposed Service APIs include the capabilities provided by EES (clause 8.6 of TS 23.558); and the capabilities provided by the 3GPP core network (clause 8.7 of TS 23.558). In this solution, the Edge Enabler Layer also supports for an EAS to expose its Service APIs towards the other EASs so that the list of Service APIs exposed to EAS in the EDGEAPP can be summarized as follows:
· Service APIs exposed by EES (i.e., EES Service APIs)
· UE location API
· ACR management event API
· AC information exposure API
· UE Identifier API
· Session with QoS API
· Service APIs exposed by 5GC (i.e., 5GC Service APIs)
· Service APIs provided by SCEF/NEF/SCEF+NEF/PCF (or directly by 5GC in a trusted case)
· Service APIs exposed by EASs (i.e., EAS Service APIs)
· Service APIs provided by Application service providers
The capability exposure of EES Service APIs and 5GC Service APIs to EASs are as specified in TS 23.558 (Rel-17). For the enablement of EAS Service API exposure, the following operations but not limited to are required to support Service APIs exposed by EAS:
· EAS registration
· An EAS registers itself with a list of Service APIs required by the EAS as an invoker
· An EAS registers itself with a list of Service APIs capable of producing by the EAS
· Service API publication and discovery
· An EAS publishes one or more Service API(s) with specific service attributes (e.g., service KPIs) useful for API invokers (EAS)
· An EAS discovers one or more Service APIs (exposed by the other EASs) required to run 
· Service availability subscription/notification
· An EAS may subscribe to any changes in the status (activated, updated, or terminated) of specific service APIs
· An EAS may be notified of any changes in the status of Service APIs subscribed
The target operations listed above can be supported by CAPIF [TS 23.222] and a solution has been studied in Rel-17 (Sol#15 of TR 23.758) which supports EAS Service API publish and discovery using distributed or centralized CAPIF  as depicted in Figure 7.x.2.1-1 and Figure 7.x.2.1-2.


Figure 7.x.2.1-1: Edge Application Server's service APIs publish and discovery in distributed CAPIF scenario [TR 23.758]


Figure 7.x.2.1-2: Edge Application Server's service APIs publish and discovery in centralized CAPIF scenario [TR 23.758]
This solution is based on the deployment architecture described in Sol#15 of TR 23.758 and further provides the corresponding information flows and CAPIF API enhancement for EAS Service API enablement.

7.x.2.2	Operations
Based on the given architecture, the target operations for EAS Service APIs can be mapped to the existing APIs of EDGEAPP (Rel-17) and CAPIF (Rel-17) as follows:
1. EAS Registration
· Eees_EASRegistration (EDGE-3)
2. API invoker onboarding
· CAPIF_API_Invoker_management API (CAPIF-1)
3. API provider domain functions registration
· CAPIF_API_provider_management API (CAPIF-3,4,5)
4. EAS Service API publication
· CAPIF_Publish_Service_API (CAPIF-4,6)
5. EAS Service API discovery
· CAPIF_Discover_Service_API (CAPIF-1,6)
6. Event subscription/notification
· CAPIF_Events API (CAPIF-1)
With the support of EAS Service API using CAPIF, the capability exposure for enabling edge applications (clause 6.7 of TS 23.558) can be updated as follows:


Figure 7.x.2.2-1: Capability exposure for enabling edge applications

7.x.2.3	Distributed CAPIF-based architecture and information flows
The following information flow depicts an overall information flows for EAS Service API enablement but not exhausted.


Figure 7.x.2.3-1: Information flow for EAS Service API enablement
1-2.	The EAS #A-1 and EAS #A-2 register themselves with the EES #A via EDGE-3.
3.	The EAS #A-2 (API provider) registers its API provider domain functions to the EES #A (CCF) via CAPIF-3, 4, and 5.
4.	The EAS #A-2 (API provider) publishes its exposing Service API(s) to the EES #A (CCF) via CAPIF-4.
5.	The EAS #A-1 (API invoker) performs onboarding process with the EES #A (CCF) via CAPIF-1.
6.	The EAS #A-1 (API invoker) discovers from the EES #A (CCF) a Service API required to run via CAPIF-1.
7.	The EAS #A-1 (API invoker) invokes the Service API provided by EAS #A-2 (AEF) via CAPIF-2 as discovered from the EES #A (CCF).
8. 	The EAS #A-1 (API invoker) subscribes to notifications of any updates of target Service APIs on the EES #A (CCF) via CAPIF-1.
9.	The EES #A and EES #B inter-operate with each other via CAPIF-6 for interconnection operations for publication and discovery of Service APIs managed by each EES.

Editor’s note: TBD for enhancements to information elements of CAPIF APIs, e.g., Service KPIs, Required Service APIs, Event information across EESs, etc. 

7.x.2.4	Centralized CAPIF-based architecture and information flows
TBD

7.x.3	Solution evaluation
TBD

2nd CHANGE

[bookmark: _Toc82472200][bookmark: _Toc82473745][bookmark: _Toc82473807]7.0	Mapping of solutions to key issues
Table 7.0-1 Mapping of solutions to key issues
	
	KI #1
	KI #2
	KI #3
	KI #4
	KI #5
	KI #6
	KI #7
	KI #8
	KI #9
	KI #10
	KI #11

	Sol #1
	X
	
	
	
	
	
	
	
	
	
	

	Sol #2
	
	
	
	
	
	
	X
	
	
	
	

	Sol #x…
	
	X
	
	
	
	
	
	
	
	
	



END OF CHANGES
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