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1. Introduction
This contribution provides a proposal for update on alignment of EDGEAPP and GSMA OP for ECSP Management System.
2. Reason for Change
In TS 28.538, clause 5.5 and clause 5.6 address the requirements for Edge Federation Management and Edge Federation Relationship Management respectively.
	[bookmark: _Toc146025801]5.5	Edge Federation Management
[bookmark: _Toc146025802]5.5.1	Description
This clause contains use cases associated with federation management.
[bookmark: _Toc146025803]5.5.2	Federated EAS deployment and termination
Federation enables operator to control the launch and termination of applications on a PO. This will be used by a LO to instantiate an application on EDN of PO as requested by ASP over NBI. A LO makes the application instantiation result available on the NBI interface. PO also provide the application instance status to LO which LO may expose to application providers on NBI.
[bookmark: _Toc146025804]5.5.3	Requirements
Table 5.5.3-1
	Requirement label
	Description
	Related use case(s)

	REQ-FEAS-INST-FUN-1 

	The generic provisioning MnS producer shall have a capability to deploy the EAS on the EDN owned by PO.
	Federated EAS deployment and termination

	REQ-FEAS-TERM-FUN-2

	The generic provisioning MnS producer shall have a capability to terminate the EAS on the EDN owned by PO.
	Federated EAS deployment and termination



[bookmark: _Toc146025805]5.6	Edge Federation Management
[bookmark: _Toc146025806]5.6.1	Description
This clause contains use cases associated with federation management.
[bookmark: _Toc146025807]5.6.2	Federation Management
The federation management functionality within the operator enables it to interact with other operator instances, often in different geographies, thereby providing access for the ASP to a larger footprint of EDN, a more extensive set of subscribers and multiple Operator capabilities. An operator initiates the establishment of federation relationship with another operator sharing available location(s) at which the edge services are provided, resource available at each location, federation expiry etc. The operator which initiates federation relationship is called Leading Operator (LO). The operator which receives federation relationship request is called Partner Operator (PO).
The federation relationship enables the following functionalities.
-	Federated EAS resource reservation management: This is intended for an LO to reserve resources for an application provider, with the PO, when the application provider initiate the reservation using NBI.
-	Federated EAS deployment and termination: This will be used by an LO to instantiate an EAS deployment on EDN of LO as requested by application provider over NBI.
-	EDN sharing: This is intended for operator to share EDN among each other.
[bookmark: _Toc146025808]5.6.3	Requirements
Table 5.6.3-1
	Requirement label
	Description
	Related use case(s)

	REQ-FED-FUN-1
	Generic Provisioning MnS shall have a capability to establishing federation relationship with the MnS consumer (e.g. partner operator platforms).

	Federation Management

	REQ-FED-FUN-2
	Generic Provisioning MnS shall enable federation relationship to include appropriate information including (not limited to) location(s) at which the edge services are provided, resource available at each location, federation expiry.
	Federation Management

	REQ-FED-FUN-3
	Generic Provisioning MnS shall have a capability to remove existing federation relationship with the MnS consumer(e.g. partner operator platforms).
	Federation Management







SA5 has approved in S5-237183 the following procedure for Federation management of ECSP Management System which illustrates interactions between Leading Operator (LO) and Partner Operator (PO).
	[bookmark: _Toc96612079][bookmark: _Toc96936203][bookmark: _Toc96936461][bookmark: _Toc146025899]7.x	Federation management
[bookmark: _Toc96612080][bookmark: _Toc96936204][bookmark: _Toc96936462][bookmark: _Toc146025900]7.x.1	Description
The clause contains procedures associated with federation management.
[bookmark: _Toc96612081][bookmark: _Toc96936205][bookmark: _Toc96936463][bookmark: _Toc146025901]7.x.2	Edge Federation Establishment
Figure 7.x.2.1-1 depicts a procedure that describes how a federation relationship is established between LO and PO.


Figure 7.x.2.1-1: Federation Establishment
1. In order to establish the edge federation with the PO (Producer), LO (Consumer) send createMOI request to instantiate EdgeFederation IOC.
Editor’s Note: Whether consumer may send a ModifyMOI operation is FFS.
2. Producer send the response
3. Producer instantiate the OperatorEdgeFederation IOC providing details on the offered EDN.
4. Producer send notification for creation of the OperatorEdgeFederation IOC using notifyMOICreation as defined in 3GPP TS 28.532.
5. Consumer reads the OperatorEdgeFederation MOI using GetMOIAttributes operation to know the offered EDN and other related information.
6. Producer send the response
7. Based on the offered EDN list consumer decides on to which EDN it want to accept.
8. Consumer updates the value of acceptedEDN attribute, indicating the accepted EDN, using  ModifyMOIAttributes operation.
9. Producer send the response. At this point the federation establishment is completed.
10. Based on the accepted EDN information, producer instantiate OperatorEdgeDataNetwork IOC to represent the accepted EDN which is shared with the LO. 
11. The LO, behaving as Provisioning MnS Producer, instantiate the FederationIOC, OperatorFederation IOC and OperatorEdgeDataNetwork IOC.




Based on the above, the overall EDGEAPP architecture can be updated as below to reflect the OP/EWBI interface between LO and PO.

Further, as per TS 23.538, the Edge computing management framework is as shown below:
	[bookmark: _Toc95387395][bookmark: _Toc146025764]4.1	Concept of edge computing management
The edge computing services are provided by edge computing service providers (ECSP), application service providers (ASP), and PLMN operators (see annex B in TS 23.558 [1]), where ASP is responsible for the creation of edge application servers (EAS) and application clients (AC), ECSP is responsible for the deployment of edge data networks (EDN) that contain EAS and EES, and PLMN operator is responsible for the deployment of 5G network functions, such as 5GC and 5G NR.
Figure 4.1-1 describes the edge computing management framework that contains PLMN management system and ECSP management system. ECSP management system, as the producer, provides management services enabling ASP and ECSP consumers to orchestrate and manage EDN NFs (e.g., EAS, EES, and ECS). PLMN management system, as the producer, provides management services enabling ECSP management system to interconnect EDN NFs with 5GC NFs (e.g., PCF, UPF, NEF). Both ECSP management system and PLMN management system communicate with ETSI NFV MANO to perform lifecycle management functions.


Figure 4.1-1: Edge computing management framework




As illustrated above, the ECSP management system utilizes ETSI NFV MANO for Cloud Resource related management via Os-Ma-nfvo reference point. This interface corresponds to OP-SBI-CR interface. As per GSMA OPG, OP SBI-CR integration shall allow adopting industry references for orchestrator integration, including but not limited to OSM/MANO, ONAP, VMware VCloud Director and the OP SBI-CR integration shall allow adopting industry standards for VIM/CISM integration, including but not limited to ETSI-ISG MEC / ETSI ISG NFV, Openstack, Kubernetes and VMware vCenter.
Considering the above aspects, it proposed to re-consider the mapping view of Operator Platform and 3GPP EDGEAPP entities. ECS, EES and ECSP management system can be considered to be mapped to Operator Platform as illustrated below for scenarios with and without federation.
Mapping EDGEAPP and GSMA OP architectures without Federation:


Mapping EDGEAPP and GSMA OP architectures with Federation:



It is proposed to incorporate the above figures with related description in clause 6.2.
3. Proposal
It is proposed to agree the following changes to 3GPP TR 23.958 v1.1.1.


* * * First Change * * * *
[bookmark: _Toc149304792]6.2	Relationship between EDGEAPP architecture and GSMA OPG reference architecture
Figure 6.2-1 and Figure 6.2-2 illustrates the relationship between EDGEAPP architecture and GSMA OPG reference architecture [3].



[bookmark: _Hlk150244267]
Figure 6.2-1: Relationship between EDGEAPP architecture and GSMA OPG reference architecture without Federation


Figure 6.2-2: Relationship between EDGEAPP architecture and GSMA OPG reference architecture with Federation
EDGE-1 and EDGE-4 reference points can support similar function(s) as OP's User-Network interface (UNI), providing the Edge Enabler Client (corresponding to Edge/User Client in OP) with the information required to access the edge services. EDGE-1/EDGE-4 neither impact nor overlap with other existing 3GPP interfaces between the UE and the network, catering to the OP's requirements on UNI.
EDGE-2 and EDGE-8 reference points can support similar function(s) as OP's Southbound interface (SBI), through which the edge enabler layer (corresponding to the operator platform) access the 3GPP network capabilities and services (e.g. SCEF/NEF). Specifically, EDGE-2 and EDGE-8 cater to the requirements of the SBI-NetworkResource interface. ECSP management system utilizes ETSI NFV MANO as specified in 3GPP TS 28.538 [8] and caters to the requirements of OP's SBI-CloudResource interface over Os-Ma-nfvo reference point.
EDGE-3 reference point can support similar function(s) as OP's Northbound interface (NBI), exposing the capabilities of Edge Enabler Server to the Edge Application Servers (EAS) hosted on the edge. OP's NBI also expands capabilities exposure to ASPs, for example to on-board applications to be deployed as EASs based on specific criteria.
EDGE-9 and EDGE-10 reference point can support similar function(s) as OP's East/Westbound interface (E/WBI), allowing the edge enabler layer to interact within and beyond its domains e.g., between operator platforms. OP's E/WBI focuses on use cases like user and application roaming or resource sharing across domains. The ECSP management system as specified in 3GPP TS 28.538 [8] caters to the requirements of OP's EWBI enabling the interactions between ECSP management systems of a Leading Operator (LO) and a Partner Operator (PO) to support use cases for Federation relationship management and Federation Management.
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