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[bookmark: _Toc455504139][bookmark: _Toc481503677][bookmark: _Toc25168066]1	Scope
The present document contains a feasibility study on the application of a Service-Based Architecture (SBA) design style to the NFV architectural framework specified in ETSI GS NFV 002 [i.1]. This includes – but is not limited to – studying aspects such as making interfaces independent from reference points, identifying potential NFV services.
The present document provides recommendations on the evolution of the ISG specifications structure and on normative work to be carried out to apply SBA design patterns to the NFV architectural framework.
[bookmark: _Toc455504140][bookmark: _Toc481503678][bookmark: _Toc25168067]2	References
[bookmark: _Toc455504141][bookmark: _Toc481503679][bookmark: _Toc25168068]2.1	Normative references
Normative references are not applicable in the present document.
[bookmark: _Toc455504142][bookmark: _Toc481503680][bookmark: _Toc25168069]2.2	Informative references
References are either specific (identified by date of publication and/or edition number or version number) or non‑specific. For specific references, only the cited version applies. For non-specific references, the latest version of the referenced document (including any amendments) applies.
NOTE:	While any hyperlinks included in this clause were valid at the time of publication, ETSI cannot guarantee their long term validity.
The following referenced documents are not necessary for the application of the present document but they assist the user with regard to a particular subject area.
[i.1]	ETSI GS NFV 002: "Network Functions Virtualisation (NFV); Architectural Framework".
[i.2]	ETSI GS NFV 003: "Network Functions Virtualisation (NFV); Terminology for main concepts in NFV".
[i.3]	Frank Mademann, “The 5G system architecture”,  Journal of ICT Standardization, Vol.6, Combined Special Issue 1 & 2, May 2018.
[i.4]	N. Ford, “Comparing Service-based Architectures”, available on-line
http://nealford.com/downloads/Comparing_Service-based_Architectures_by_Neal_Ford.pdf.
[i.5]	International standard ISO/IEC 18384-1, “Information technology — Reference Architecture for Service Oriented Architecture (SOA RA) — Part 1: Terminology and concepts for SOA”
	https://standards.iso.org/ittf/PubliclyAvailableStandards/c063104_ISO_IEC_18384-1_2016.zip
[i.6]	Architectural Styles and the Design of Network-based Software Architectures, Roy Thomas Fielding (2000), available on-line at http://www.ics.uci.edu/~fielding/pubs/dissertation/top.htm
[i.7]	ETSI GS NFV-MAN 001: "Network Functions Virtualisation (NFV); Management and Orchestration".
[bookmark: REF_GSNFV_IFA005] [i.8]	ETSI GS NFV-IFA 005: "Network Functions Virtualisation (NFV) Release 3; Management and Orchestration; Or-Vi reference point - Interface and Information Model Specification".
[bookmark: REF_GSNFV_IFA006] [i.9]	ETSI GS NFV-IFA 006: "Network Functions Virtualisation (NFV) Release 3; Management and Orchestration; Vi-Vnfm reference point - Interface and Information Model Specification".
[bookmark: REF_GSNFV_IFA007] [i.10]	ETSI GS NFV-IFA 007: "Network Functions Virtualisation (NFV) Release 3; Management and Orchestration; Or-Vnfm reference point - Interface and Information Model Specification".
[bookmark: REF_GSNFV_IFA008] [i.11]	ETSI GS NFV-IFA 008: "Network Functions Virtualisation (NFV) Release 3; Management and Orchestration; Ve-Vnfm reference point - Interface and Information Model Specification".
[bookmark: REF_GSNFV_IFA013] [i.12]	ETSI GS NFV-IFA 013: "Network Functions Virtualisation (NFV) Release 3; Management and Orchestration; Os-Ma-Nfvo reference point - Interface and Information Model Specification".
 [i.13]	ETSI GS NFV-IFA 030: "Network Functions Virtualisation (NFV) Release 3; Management and Orchestration; Multiple Administrative Domain Aspect Interfaces Specification".
[bookmark: NRef2] [i.14]	ETSI GS NFV-SOL 002: "Network Functions Virtualisation (NFV) Release 2; Protocols and Data Models; RESTful protocols specification for the Ve-Vnfm Reference Point".
[bookmark: NRef3] [i.15]	ETSI GS NFV-SOL 003: "Network Functions Virtualisation (NFV) Release 2; Protocols and Data Models; RESTful protocols specification for the Or-Vnfm Reference Point".
[bookmark: NRef4] [i.16]	ETSI GS NFV-SOL 005: "Network Functions Virtualisation (NFV) Release 2; Protocols and Data Models; RESTful protocols specification for the Os-Ma-nfvo Reference Point".
 [i.17]	ETSI GS NFV-SOL 012: "Network Functions Virtualisation (NFV) Release 2; Protocols and Data Models; RESTful protocols specification for the the Policy Management Interface".

[bookmark: _Toc451532925][bookmark: _Toc25168070]3	Definition of terms, symbols and abbreviations
[bookmark: _Toc451532926][bookmark: _Toc25168071]3.1	Terms
For the purposes of the present document, the [following] terms [given in ... and the following] apply:
NFV-MANO Functional Entity		Entity that provides one or more NFV-MANO Services.

[bookmark: _Toc455504145][bookmark: _Toc481503683][bookmark: _Toc25168072]3.2	Symbols
For the purposes of the present document, the [following] symbols [given in ... and the following] apply:

[bookmark: _Toc455504146][bookmark: _Toc481503684][bookmark: _Toc25168073]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in ETSI GS NFV 003 [i.2] and the following] apply:

CBSE	Component-Based Software Engineering
DNS	Domain Name Service
ESB	Enterprise Service Bus 
HTTP	Hypertext Transfer Protocol
NFV-SR		NFV-MANO Service registry
NFV-ISCom		NFV-MANO Inter-service Communication service
REST	Representational State Transfer
ROA	Resource-Oriented Architecture
SBA	Service Based Architecture
SOA	Service Oriented Architecture

[bookmark: _Toc455504147][bookmark: _Toc481503685][bookmark: _Toc25168074]4	General
[bookmark: _Toc455504148][bookmark: _Toc481503686][bookmark: _Toc25168075]4.1	The facts about Service Based Architecture design style
Service-Based Architecture (SBA) is an architectural style that places emphasis on the services provided by individual architectural components rather than on the relationships between pre-defined pairs of architectural components. The concept has been around for many years and has been revitalized by 3GPP’s decision to apply this design style.
There is no formal definition of what SBA really means. In the technical literature, the definition actually varies according to the authors. In some cases, SBA is used as a portmanteau word encompassing Service Oriented Architecture (SOA) [i.5], Resource-Oriented Architecture (ROA), Microservices architecture and other Component-Based Software Engineering (CBSE) variants. In other cases it is regarded as a way of combining the best of both SOA (service registration and discovery) and ROA (RESTful design). Sometimes, SBA is also pitched as a middle ground between SOA and Microservices [i.4].
When it comes to applying the SBA style to the design of network architectures, the most noticeable difference with a conventional approach is the way interactions between functional blocks are specified. While a conventional specification approach is centred on the description of information flows between specific pairs of functional blocks, the SBA approach focuses on specifying the services offered by the architecture, while allowing full flexibility for the implementation of these services. The concept of functional block becomes superfluous in an ideal SBA approach, which instead defines services independently from each other, as well as the interfaces exposed to offer these services to any potential consumers. How the consumers make use of the services loses importance, hence the need to tie the service-based interfaces to a specific consumer, or consumer use case, fades away.
An illustration of the main SBA concepts is depicted in the figure below.

[image: ]
Figure 4.2-1: Illustration of SBA concept
4.2	Problem statement

The NFV architectural framework identifies a number of functional blocks and reference points between them, as described in ETSI GS NFV 002 [i.1]. ETSI GS NFV-MAN 001 [i.7] further refines this framework by introducing the concept of interfaces produced and consumed by NFV-MANO functional blocks. Clause 5.8.2 of ETSI GS NFV-MAN 001 clarifies that “a producer functional block may serve multiple consumer functional blocks via the same interface”. The interfaces applicable to a reference point, along with their associated information model, are described in set of NFV-IFA GSs. Restful APIs implementing the functional requirements specified in the NFV-IFA GSs are described in set of NFV-SOL GSs.

NFV-IFA GSs organized per reference point between two functional blocks declare producer and consumer functional block for every interface tied to this reference point. For example, ETSI GS NFV-IFA 007 [i.10] provides the specifications of all interfaces produced by the NFVO and consumed by the VNFM or vice-versa. The same approach applies to ETSI GS NFV-IFA 005 [i.8], ETSI GS NFV-IFA 006 [i.9], ETSI GS NFV-IFA 008 [i.11] and ETSI GS NFV-IFA 013 [i.12].

The concept of interface being produced and consumed by a functional block for every interface over a particular reference point leads to duplication of specification of these interfaces across multiple NFV-IFA GSs, For example, the specification of the VNF LCM interface appears – with minor variations – in both ETSI GS NFV-IFA 007 [i.10] and ETSI GS NFV-IFA 008 [i.11] as this interface produced by the VNFM can be consumed by either an NFVO, a VNF or an EM at both the Or-Vnfm and Ve-Vnfm reference points; the policy management interface specification appears in three NFV-IFA GSs: ETSI GS NFV-IFA 007 [i.10], ETSI GS NFV-IFA 008 [i.11] and ETSI GS NFV-IFA 013 [i.12]. 
However,  in ETSI GS NFV-IFA 030 [i.13], which specifies the interfaces applicable to the Or-Or reference point, the specifications of the interfaces produced by the NFVO on the Os-Ma-Nfvo reference point are referenced rather than duplicated.

Similar concept has been applied to organize the specifications of the Restful APIs in the NFV-SOL GSs. For example the specification of the VNF LCM API exposed by the VNFM appears in both ETSI GS NFV-SOL 002 [i.14] and ETSI GS NFV-SOL 003 [i.15], as the scope of these NFV-SOL GSs maps to the Or-Vnfm and Ve-Vnfm reference points, respectively. However, the specifications of the Restful API for policy management interface have been provided in a single stand-alone NFV-SOL GS, ETSI GS NFV-SOL 012 [i.17], where the interface is not tied to any reference point.

Editor’s note: At the time of publication of the present GR, SOL012 will have been published.



[bookmark: _Toc25168076]5	Use cases
[bookmark: _Toc25168077]5.1	Consumer request via NFV-MANO Service Interface “Descriptor Management”
[bookmark: _Toc25168078]5.1.1.	General
This clause describes a use case showing a Consumer using the operation “Update Descriptor” of the NFV-MANO Service Descriptor Management, via the NFV-MANO Service Interface Descriptor Management.

[bookmark: _Toc25168079]5.1.2.	Actors and roles
Table 5.1.2-1 defines the actors and describes their roles including the Consumer(s) of NFV-MANO Services, or the NFV-MANO Producer(s) involved in the use cases described in this clause.

Table 5.1.2-1: Roles
	#
	Role
	Description

	1
	Consumer
	See term defined in clause 3.1. 


	2
	NFV-MANO Producer
	See term defined in clause 3.1.





[bookmark: _Toc25168080]5.1.3	Consumer request via NFV-MANO Service Interface “Descriptor Management” 
[bookmark: _Toc25168081]5.1.3.1	Introduction
This use case describes how an authorized Consumer uses an NFV-MANO Service offered by an NFV-MANO Producer via the NFV-MANO Service Interface. Specifically, in this use case, a Consumer is using the “Update Descriptor” operation on one of the descriptors (e.g. NSD) of the NFV-MANO Service Interface Descriptor Management.
[bookmark: _Toc25168082]5.1.3.2	Pre-conditions
Table 5.1.3.2-1 describes the use case pre-conditions.

Table 5.1.3.2-1: Pre-conditions
	#
	Pre-condition
	Additional Description

	#1
	An NFV-MANO Producer offers the NFV-MANO Service Descriptor Management that is needed by the Consumer and at least one NFV-MANO Service instance of this service is running.

	

	#2
	The Consumer has discovered the NFV-MANO Service Descriptor Management and its associated information.

	

	#3
	The Consumer is authorized to make use of NFV-MANO Service Interface Descriptor Management, requesting operations offered via its NFV-MANO Service Interface.

	

	#4
	An “Update Descriptor” operation is offered via the NFV-MANO Service Interface “Descriptor Management”.

	



[bookmark: _Toc25168083]5.1.3.3	Post conditions
Table 5.1.3.3-1 describes the use case post-conditions.

Table 5.1.3.3-1: Post-conditions
	#
	Post-condition
	Additional Description

	#1
	The Consumer has successfully performed the requested Update Descriptor operation on the NFV descriptor (e.g. NSD-x).

	



[bookmark: _Toc25168084]5.1.3.4	Flow description
Table 5.1.3.4-1 describes the flow of information between the actors playing the roles involved in this use case.

Table 5.1.3.4-1: Information flow
	#
	Actor/Role
	Description

	Begins when
	Consumer
	The Consumer has identified the need to make an update to an NFV descriptor e.g. NSD-x.


	Step 1
	Consumer -> NFV-MANO Producer
	The Consumer uses the Update Descriptor operation offered by the NFV-MANO Service Interface Descriptor Management  to request the update of the NSD-x.


	Step 2
	NFV-MANO Producer -> Consumer
	The NFV-MANO Producer performs the update of the descriptor NSD-x successfully.


	Step 3
	Consumer
	The Consumer has updated successfully the NFV descriptor NSD-x.




[bookmark: _Toc25168085]5.2.	NFV-MANO Services registration and discovery
[bookmark: _Toc25168086]5.2.1.	General
This clause describes the use cases of NFV-MANO Services registration and discovery.
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