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[bookmark: _Toc101946531][bookmark: _Toc74460299][bookmark: _Toc148456075][bookmark: _Toc327547998][bookmark: _Toc327548198]
Introduction
[bookmark: _Toc148456076]Overview
The GSMA OPG has released the Operator Platform Requirements and Architecture [1], wherein significance of the Operator Platform in the industry is elaborated. The released Permanent Reference Ddocument (PRD) covers in detail requirements, architectural considerations, interfaces, targets and functionality of the Operator Platform. That PRD has both a short-term and a long-term perspective with the latter depending on updates done in other bodies (e.g. Standard Definition Organisations, SDO) to enable support for those requirements. 	Comment by Tom Van Pelt: A few updates suggested to cover the "why an MVP"
This Whitepaper identifies the requirements for creating the Minimum Viable Product (MVP) of the Operator Platform that can be deployed in the short term. 
For the initial deployment of the OP, it is expected that the platform should support a set of features that are mandatory for the platform to offer distinctive and valuable services while providing a reasonable blueprint to be implemented. 
[bookmark: _Toc148456018][bookmark: _Toc148456077]Scope
[bookmark: _Toc327447333][bookmark: _Toc327548001][bookmark: _Toc327548201]The goal of this document is to reference all the mandatory and minimum requirements for a basic Operator Platform also dedicated to exposing edge resources, considering application onboarding and resource management also with federation with other Operator Platforms.
This document is targeted towards product owners, architects and engineers working on the development of an OP or working on the integration with an OP.
[bookmark: _Toc148456020][bookmark: _Toc147397847][bookmark: _Toc148456021][bookmark: _Toc148456022][bookmark: _Toc148456026][bookmark: _Toc327447334][bookmark: _Toc327548002][bookmark: _Toc327548202][bookmark: _Toc148456079]Abbreviations	Comment by Moggio Fabrizio: Alphabetic order
	Term 
	Description

	API
	Application Programming Interface

	OP
	Operator Platform

	PRD
	Permanent Reference Document

	[bookmark: _Toc327447332][bookmark: _Toc327547999][bookmark: _Toc327548199][bookmark: _Toc327548004][bookmark: _Toc327548204]MVP
	Minimum Viable Products

	NBI
	North Bound Interface

	SBI
	South Bound Interface

	E/WBI
	East West Bound Interface

	VM
	Virtual Machine
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	Ref
	Doc Number	Comment by Moggio Fabrizio: Is it Doc Number? Sometimes it is a doc number other tomes it is a description
	Title
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https://www.gsma.com/futurenetworks/wp-content/uploads/2023/07/OPG.02-v5.0-Operator-Platform-Requirements-and-Architecture.pdf	Comment by Moggio Fabrizio: Link update referencing membergateway (for all the PRDs)
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https://www.gsma.com/futurenetworks/resources/naas-ecosystem-whitepaper/
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[bookmark: _Toc148456081]The GSMA Operator Platform
The Operator Platform (OP) serves as a basis for exposing services based on the network and compute capabilities provided by an Operator’s network to Application Providers. Those Application Providers could access those services through Application Programming Interfaces (APIs) and use them among others to enhance the experience that they are providing to their users. The OP concept enables federation allowing Application Providers interacting with one Operator’s OP to access the services exposed by all platforms federating with that OP. 
The OP architecture differentiates between 3 types of interfaces:
	The Northbound Interface (NBI) through which the services are exposed to the Application Providers, potentially through 3rd parties doing aggregation.
The East/Westbound Interface (E/WBI) is used for the interaction between OPs. 
The Southbound Interfaces (SBI) that are used for integrating the OP with various functions within the Operator’s network.
For the realisation of the NBI, there is a cooperation with Linux Foundation's CAMARA project [4] where the Telco ecosystem comes together with the parties using the services to define the most suitable APIs for accessing them. Those can then be complemented with TM Forum APIs as explained in the NaaS ecosystem whitepaper [7]., e.g., for integration with marketplaces and portals.
The E/WBI is fully linked to the OP concept, and it is defined in GSMA PRD OPG.04[]. E/WBI is meant to create and maintain federation among Operators and to share the requested information needed to provided shared services (e.g., edge resource information on top of which edge deployment can relay).
The SBIs are exposed by backend services that the OP needs to interact with and may be standardised where relevant (e.g., by 3GPP for the APIs to expose network capabilities). In some areas implementation of those interfaces will depend on the architecture deployed  by the Operator (e.g., interaction with the cloud resources to be offered for Edge Computing).
	Comment by Moggio Fabrizio: Review by Sandra and Cristina
[bookmark: _Toc148456042]
· Introduction on what is the Operator Platfrom (by TOM and Sandra ?)
· who is working on the OP (OPG and OGW) (by Tom?)
· Overview of GSMA OPG with respect of the OP, goals and outputs. (e.g. definition of a new federated paradigm for Thelco API exposure, production of PRDs) (by Sandra?)
· Overview of GMSA OGW Tech Stream work, goals and outputs (e.g. reference implementation of MVP and outputs on GitHub) (By Mark)
[bookmark: _Toc148456082]The Minimal Viable Product for the GSMA Operator Platform
This document is targeted towards product owner, architects and engineers working on the development of an Operator Platform or working on the integration with an Operator Platform. This whitepaper provides the context to the  Operator Platform reference implementation provided by GSMA Open Gateway.
This document will be referring to GSMA PRD OPG.02 Operator Platform Requirements and Architecture Operator Platform Telco Edge Requirements [1] and targeting its first the application deployment in the near future. in the year 2023.	Comment by Moggio Fabrizio: To be revisited later
For a deployment of the OP by end of 2023 it is expected that the platform should support a set of features that are mandatory for the platform to offer distinctive and valuable services while providing a reasonable blueprint to be implemented. For the initial Operator Platform MVP deployment, the following requirements are considered.
The MVP shall support multi-tenancy. Multi -tenancy is required to effectively isolate each tTenant's applications from the applications of all the other tTenants. 
The MVP shall support the capability to deploy edge applications in a public cloud as well as in telco cloud (centralised and edge ones). The interfaces that an OP provides to the Application Providers for the development and deployment of edge applications are meant for easy deployment of application instances developed for public clouds. 
The interfaces that an OP provides to the Application Providers must adopt a “Public Cloud API” approach to be coherent with what Developer are used to, e.g., for the development and deployment of edge applications based on application instances developed for public clouds. 
The MVP shall expose edge cloud resources (e.g., as Virtual Machines (VMs) or containers) to the Application Providers. 

VM and Containers shall be exposed as capabilities, the OP shall enable the utilisation of cloud resources to deploy applications. 	Comment by Sandra Ondrusova (CKHH - IODUK - Technology Manager): we do not use "Operator's Cloud resources" in OPG.02. It is call "edge cloud resource"	Comment by Moggio Fabrizio [3]: Why not a more generic sentence here. Such as: "Cloud resources shall be exposed as capabilities  to Application Providers to deploy applications"
The MVP shall support lifecycle management of edge applications. This may include creation of the application manifest, uploading the application image, specifying the requirements in terms of CPU, memory, GPU, etc, also considering geographical information or privacy policies.

The MVP shall allow and Application Provider to monitoring of edge application resources. Monitoring of the used resources is fundamental for Application Providers that will use the OP to monitor the application's usage across the networks on which it is deployed. 
The MVP shall allow an Operator to monitor and track the usage its compute storage and networking resources used by the OP itself. 
The OP shall allow an Operator to charge for the services and capabilities provided by OP to Application Providers and other Operators.

The MVP must comply with the local regulation. Compliancy with local regulation for data storage must be assured, the OP architecture shall allow an Edge Application deployed within an oOperator network to store data in a manner that is secure and compliant with applicable local regulations. 
The OP shall expose network capabilities to the Application Providers as intent based Service API. Access to EGE instance of Applications allows better performances and service continuity, 
theThe MVP shall allow the end-user to access edge applications deployed on edge resources seamlessly and securely. 
Those aApplication iInstances, deployed on cloudlets within the operator network, must interact with low latency with other aApplications iInstances deployed at nearby network cloudlets of the same Operator. To get the required latency, the OP should implement different means for the routing of UE traffic toward the aApplication iInstances at the EDGEedge.	Comment by Moggio Fabrizio: find where the original text was to get a better understanding
The OP MVP shall allow the Developerb to e able to manage the resources provided by the Operator. , tThis includes the reservation, de-reservation, allocation, de-allocation and potentially in-life management (such as scaling) of virtualised cloud resources. 
The OP shall allow an operator to monitor and track the usage its compute storage and networking resources used by the OP itself. The OP shall allow an operator to charge for the services and capabilities provided by OP to application providers, subscribers, and other operators.
Considered the above general set of features an OP should cover from the very beginning (MVP), in the following sections, some further deepening is provided over the different interfaces exposed by the an MVP OP.
[bookmark: _Toc148456083]Northbound Interface
[bookmark: _Toc101946534]MVP on how to expose CAMARA interfaces. (Fabrizio) 
The Operator platformOP exposes a Northbound interface toward Developers providing Edge Cloud services such Application onboarding and deployment on Telco Edge datacentres or network centric APIs such network-based device location or quality on demand. 
The Northbound Interface implementation is specified by Linux Foundation CAMARA [4] according to an intent-based approach to provide Developers with a simple way to leverage on network resources and to integrate network features. 
For this reason an MVP OP must be compliant with the CAMARA framework for API exposure and must implement a minimum set of the CAMARA APIs to cover the basic features an Operator Platform must provide to the Developers. 
The CAMARA framework for API exposure can be found on the CAMARA GitHub, Commonalities subgroup [5], in particular the Operator platform must expose APIs that are designed as described the “API Design Guidelines” document [6].
It is important for the MVP Operator Platform to support REST API exposure as described in [6].
It is important for the MVP Operator Platform to adhere to the authentication and authorization framework of CAMARA, described in chapter 10 of [6].
For the exposure of Edge Cloud capabilities on the Northbound Interface, the MVP Operator Platform will rely on the APIs being defined in Linux Foundation’s CAMARA project in the EdgeCloud subproject [8]. As APIs have been submitted from different sources, this subproject is aligning those contributions based on the intents covered by those APIs:
· Explanation about Edge features provided by CAMARA to clarify what is in scope of the OP and what is in scope of CAMARA. (Tom)	Comment by Moggio Fabrizio: Review by Cristina
· Linux Foundation’s CAMARA project covers Edge-related APIs for Application Provider usage in the following areas:
Discovery of Edge Resources offered by an OP, their capabilities and the geographic region that they cover.
Provisioning of Application Edge Parts and their artefacts, including reservation and use of edge resources
Run-time management and use of Edge Instances, including the discovery of the optimal instance to serve a particular subscriber and notifications when that changes (e.g. due to mobility)
Termination of Edge Instances and removal of Applications.
Traffic-Influence allowing to select an optimal anchor-point (i.e. UPF or PGW) in a mobile network for serving a subscriber.
All these Edge-related APIsintents shall bare in scope of the MVP, except those for managing mobility of a subscriber.. Therefore, for the MVP the APIs resulting from the alignment within CAMARA’s EdgeCloud subproject will be adopted.
· Are there any CAMARA APIs required for the MVP (e.g. Application onboarding)? (Fabrizio + everyone)	Comment by Moggio Fabrizio: this topic is already covered in the section above, by Tom. 

Are there any other APIs in addition to the Edge Cloud Family one? 

According to me, for the MVP, the Edge Cloud Family is the only required (with the exception of the TI API as already stated by Tom)
· Are Operate APIs in scope? (TMF)	Comment by Moggio Fabrizio: let’s write it. we will see if they will be available and we will decide if to keep or not this section
[bookmark: _Toc148456084][bookmark: _Toc209948274]Southbound Interface
· explain why it is out of scope (Masa)
The Southbound Interface of the OP, includes all interfaces for interaction between the OP and the various Network Functions and enablers required for the realisation of the services that the OP is exposing. the OP is consuming from other parts of the service provider’s infrastructure to create the OP capabilities of the different roles. One of the main SBIs is the SBI-NR related to the Telco Nnetwork interfaces, as is described in GSMA PRD OPG.03, [9]. 	Comment by Moggio Fabrizio: 	Comment by Moggio Fabrizio: improvement of the text by Tom to be coherent with existing text 
As these interfaces are not supported (yet) on all networks in a standardised manner and do not affect interoperability with other OPs or the Application Providers, from the MVP’s perspective they are all optional.These interfaces are optional and depend on implementation of Telco network interfaces, which actually vary with each telco network. Therefore, southbound interface is out of scope as the fact on it does not fit with the scope of this document which describes the mandatory and minimum set of features on OP.	Comment by Tom Van Pelt: Tried to simplify.
[bookmark: _Toc148456085]East/Westbound Interface	Comment by Moggio Fabrizio: I suggest, for an MVP to state that this interface is optional. We can’t force an operator to start with Federation or a developer to implement it if it is not strictly required if the operator is going to start just addressing its own footprint. 
· reference all the PRD.04 (without version) because all the features sems to me mandatory for the MVP (Deepak, Toyeeb, Cristina)
concept of usage of the CAMARA APIs not wrapped in the E/W as agreed in the F2F in LondonOP-to-OP communication is facilitated through the E/W interface (with caveats mentioned below). Refer to GSMA PRD OPG.04 for a detailed description of each required E/W procedure – the relevant sections are summarised below:	Comment by Moggio Fabrizio: what if PRD.04 is not updated with “not wrapping” scenario?

We could express the concept anticipating the update of the PRD.04 vx

Let’s discuss after some text is provided
	PRD OPG.04 sub-section	Comment by Moggio Fabrizio: Let’s try to express this table as a text with some more explanation about the requirements.
	Description

	Procedures for federation establishment between OP partners
	Provides key functionalities to establish federation between two OP partners. Basic functionalities are: 
- Create federation between OP partners
- Update an already established federation between OP partners
- Remove a federation establishment between OP partners.

	Procedures for Availability Zone information synchronization
	Enables sharing of zone information and updating resource information, notifying partners if there are new zones available etc.


	Procedures for registration and authorization of end users in a federated OP partner
	Allows Visited OP platforms to authenticate and authorize visiting end users.

	Procedures for Application Artefacts Management Service
	Facilitates onboarding and managing application artefacts towards an OP partner such as transferring of application images (containers or Virtual Machines), Artefact descriptors e.g., Helm charts.




	Application Provider Resource Management Service
	Allows the following management of resources:
- Reserve compute resources with Partner OP on behalf of an application provider
- Update or modify the already reserved compute resource pools e.g., to add or remove resources in existing reservation
- Delete already reserved resource pool created for an application provider 


	Procedures for Application Onboarding Management Service
	Facilitates the following application onboarding and management functionalities towards a partner OP:
- Transferring Application Provider Criteria towards a Partner OP
- Transferring of other application-specific files, e.g., application manifest, specifying the workload information like mobility strategy, Quality of Service (QoS) profiles and privacy policies etc.
- Removal of applications (application images and metadata).




	Application Deployment Management Service
	Controls the launch and termination of applications that have been onboarded on availability zones of partner OP.


	Procedures for edge node sharing between federated OP partners
	· Allows sharing of edge resources by an OP to Partner OPs such as edge cloud compute resources (resource list info can be filtered and shared based on matching capabilities e.g. service permission levels, KPIs, edge locations)
· Assist in edge node discovery procedures (including applications endpoints on edge nodes, geographical or topological service areas etc).



Caveats:
•	CAMARA APIs will be propagated from OP-to-OP via the Northbound interface (not via E/W). This is to promote re-use of the existing Northbound interface rather than duplicating CAMARA functionality on the E/W. The CAMARA API interface should include all parameters that are required by application providers and by operator platform partners. 	Comment by Moggio Fabrizio: This concept must be very well explained also giving a note related to the PRDs that currently foresee the “CAMARA wrapping” in the EWBI

Note: More features and functionalities are FFS in phase 2
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