
 

 

 

 

 

 

ETSI GS NFV-INF 001 V1.1.1 (2015-01) 

Network Functions Virtualisation (NFV); 
Infrastructure Overview 

 

  

Disclaimer 

This document has been produced and approved by the Network Functions Virtualisation (NFV) ETSI Industry Specification 
Group (ISG) and represents the views of those members who participated in this ISG. 

It does not necessarily represent the views of the entire ETSI membership. 

GROUP SPECIFICATION 



 

ETSI 

ETSI GS NFV-INF 001 V1.1.1 (2015-01) 2 

 

 

 

Reference 
DGS/NFV-INF001 

Keywords 
architecture, NFV 

ETSI 

650 Route des Lucioles 
F-06921 Sophia Antipolis Cedex - FRANCE 

 
Tel.: +33 4 92 94 42 00   Fax: +33 4 93 65 47 16 

 
Siret N° 348 623 562 00017 - NAF 742 C 

Association à but non lucratif enregistrée à la 
Sous-Préfecture de Grasse (06) N° 7803/88 

 

Important notice 

The present document can be downloaded from: 
http://www.etsi.org 

The present document may be made available in electronic versions and/or in print. The content of any electronic and/or 
print versions of the present document shall not be modified without the prior written authorization of ETSI. In case of any 

existing or perceived difference in contents between such versions and/or in print, the only prevailing document is the 
print of the Portable Document Format (PDF) version kept on a specific network drive within ETSI Secretariat. 

Users of the present document should be aware that the document may be subject to revision or change of status. 
Information on the current status of this and other ETSI documents is available at 

http://portal.etsi.org/tb/status/status.asp 

If you find errors in the present document, please send your comment to one of the following services: 
http://portal.etsi.org/chaircor/ETSI_support.asp 

Copyright Notification 

No part may be reproduced or utilized in any form or by any means, electronic or mechanical, including photocopying 
and microfilm except as authorized by written permission of ETSI. 

The content of the PDF version shall not be modified without the written authorization of ETSI. 
The copyright and the foregoing restriction extend to reproduction in all media. 

 
© European Telecommunications Standards Institute 2015. 

All rights reserved. 
 

DECTTM, PLUGTESTSTM, UMTSTM and the ETSI logo are Trade Marks of ETSI registered for the benefit of its Members. 
3GPPTM and LTE™ are Trade Marks of ETSI registered for the benefit of its Members and 

of the 3GPP Organizational Partners. 
GSM® and the GSM logo are Trade Marks registered and owned by the GSM Association. 

http://www.etsi.org/
http://portal.etsi.org/tb/status/status.asp
http://portal.etsi.org/chaircor/ETSI_support.asp


 

ETSI 

ETSI GS NFV-INF 001 V1.1.1 (2015-01) 3 

Contents 

Intellectual Property Rights ................................................................................................................................ 5 

Foreword ............................................................................................................................................................. 5 

Modal verbs terminology .................................................................................................................................... 5 

1 Scope ........................................................................................................................................................ 6 

2 References ................................................................................................................................................ 6 

2.1 Normative references ......................................................................................................................................... 6 

2.2 Informative references ........................................................................................................................................ 7 

3 Definitions and abbreviations ................................................................................................................... 8 

3.1 Definitions .......................................................................................................................................................... 8 

3.2 Abbreviations ................................................................................................................................................... 11 

4 Objectives of the NFV Infrastructure ..................................................................................................... 13 

4.1 Standardizing Organisations Impacting the NFVI ........................................................................................... 14 

5 Structure of NFV Infrastructure Architecture Documentation ............................................................... 14 

6 Architectural Principles of the Network Functions Virtualisation Infrastructure (NFVI) ..................... 16 

6.1 Virtualisation and Associated Interfaces .......................................................................................................... 16 

6.1.1 Describing and Specifying Network Functions When Virtualised ............................................................. 16 

6.1.2 NFV Interoperability Challenges ................................................................................................................ 18 

6.1.3 Management and Orchestration When Network Functions are Virtualised ................................................ 19 

6.1.4 Brief Formal Description and Definition of Virtualisation ......................................................................... 20 

6.1.5 Standardizing Organisations Impacting Virtualisation and Associated Interfaces ..................................... 22 

6.2 NFVI and Cloud Computing ............................................................................................................................ 22 

6.2.1 Essential Characteristics of Cloud Computing applied to the NFVI ........................................................... 23 

6.2.1.1 On-demand self-service in NFVI .......................................................................................................... 23 

6.2.1.2 Broad network access in NFVI ............................................................................................................. 23 

6.2.1.3 Resource pooling in NFVI .................................................................................................................... 23 

6.2.1.4 Rapid elasticity in NFVI ....................................................................................................................... 23 

6.2.1.5 Measured service in NFVI .................................................................................................................... 24 

6.2.2 Service Models impacting the NFVI .......................................................................................................... 24 

6.2.2.1 SaaS....................................................................................................................................................... 24 

6.2.2.2 PaaS....................................................................................................................................................... 24 

6.2.2.3 IaaS ....................................................................................................................................................... 24 

6.2.3 Cloud Deployment Models impact on NFVI .............................................................................................. 24 

6.2.3.1 NFVI as a Private Cloud Infrastructure ................................................................................................. 24 

6.2.3.2 NFVI Community Clouds ..................................................................................................................... 25 

6.2.3.3 Public Cloud and NFVI ......................................................................................................................... 25 

6.2.3.4 Hybrid Cloud and NFVI ........................................................................................................................ 25 

6.2.4 Standardizing Organisations for Essential Characteristics of Cloud Computing applied to the NFVI ....... 25 

6.3 Domains and Inter-Domain Interfaces ............................................................................................................. 25 

6.3.1 Standardizing Organisations Impacting Domains and Inter-Domain Interfaces ......................................... 28 

6.4 Multiplicity, Composition, and Decomposition ............................................................................................... 29 

6.4.1 Principles of Multiplicity ............................................................................................................................ 29 

6.4.2 NFVI Implications of Complete and Partial Virtualization of Network Functions .................................... 30 

6.4.2.1 Complete and Partial Virtualization ...................................................................................................... 31 

6.4.2.2 Decomposition of VNFs and Relationships between VNFs ................................................................. 31 

6.4.2.3 1:1 VNF Implementation of a Network Element by a VNF .................................................................. 31 

6.4.2.4 N:1 Implementation of a Network Element by Parallel VFNCs ........................................................... 32 

6.4.2.5 1:N Multiplexed Implementation of Multiple Network Elements by a Single VNF ............................. 33 

6.4.2.6 Shared Virtual Network Function Component Instances ...................................................................... 34 

6.4.2.7 Relationship of Virtual Network Functions to Orchestration ................................................................ 34 

6.4.2.8 Other Aspects of Virtual Network Function Decomposition ................................................................ 34 

6.4.3 Standardizing Organisations Impacting Multiplicity, Composition, and Decomposition ........................... 35 

6.5 Economics and Practical Interoperability ......................................................................................................... 35 



 

ETSI 

ETSI GS NFV-INF 001 V1.1.1 (2015-01) 4 

6.5.1 Interoperability and Hierarchical Interfaces................................................................................................ 35 

6.5.2 Economics and Interoperability .................................................................................................................. 36 

6.5.3 Economic Analysis of Network Function Virtualization ............................................................................ 38 

6.6 Key Quality Indicators for the NFVI ................................................................................................................ 39 

6.7 Security Aspects ............................................................................................................................................... 39 

7 Domains of the NFV Infrastructure ........................................................................................................ 40 

7.1 Compute Domain ............................................................................................................................................. 45 

7.1.1 Functional Description of the Compute Domain ........................................................................................ 46 

7.1.2 Compute Node ............................................................................................................................................ 46 

7.1.3 Functional Description of Storage .............................................................................................................. 47 

7.1.4 Scope of a Compute Node .......................................................................................................................... 48 

7.1.5 Standardizing Organisations Impacting the Compute Domain ................................................................... 48 

7.2 Hypervisor Domain .......................................................................................................................................... 49 

7.2.1 Standardizing Organisations Impacting the Hypervisor Domain................................................................ 50 

7.3 Infrastructure Network Domain ....................................................................................................................... 51 

7.3.1 Standardizing Organisations Impacting the Infrastructure Network Domain ............................................. 53 

8 Challenges in Performance and Portability of VNFs ............................................................................. 53 

8.1 Challenge 1: Processing performance depends on a number of factors ........................................................... 54 

8.2 Challenge 2: Interconnection of VNFs matter, and there are many options ..................................................... 54 

8.3 Challenge 3: Virtualisation may bring portability at the expense of unpredictable performance ..................... 55 

8.4 Challenge 4: The environment should be as simple to manage as possible ..................................................... 56 

Annex A (informative): Contacts .......................................................................................................... 57 

Annex B (informative): Bibliography ................................................................................................... 58 

History .............................................................................................................................................................. 59 

 



 

ETSI 

ETSI GS NFV-INF 001 V1.1.1 (2015-01) 5 

Intellectual Property Rights 
IPRs essential or potentially essential to the present document may have been declared to ETSI. The information 
pertaining to these essential IPRs, if any, is publicly available for ETSI members and non-members, and can be found 
in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETSI in 
respect of ETSI standards", which is available from the ETSI Secretariat. Latest updates are available on the ETSI Web 
server (http://ipr.etsi.org). 

Pursuant to the ETSI IPR Policy, no investigation, including IPR searches, has been carried out by ETSI. No guarantee 
can be given as to the existence of other IPRs not referenced in ETSI SR 000 314 (or the updates on the ETSI Web 
server) which are, or may be, or may become, essential to the present document. 

Foreword 
This Group Specification (GS) has been produced by ETSI Industry Specification Group (ISG) Network Functions 
Virtualisation (NFV). 

The present document gives an overview to the series of documents covering the NFV Infrastructure. 

Infrastructure Architecture Document Document # 
Overview GS NFV INF 001 
Architecture of the Infrastructure 
Domains 

Compute Domain GS NFV INF 003 
Hypervisor Domain GS NFV INF 004 
Infrastructure Network Domain GS NFV INF 005 

Architectural Methodology Interfaces and Abstraction  GS NFV INF 007 
Service Quality Metrics GS NFV INF 010 

 

Modal verbs terminology 
In the present document "shall", "shall not", "should", "should not", "may", "may not", "need", "need not", "will", 
"will not", "can" and "cannot" are to be interpreted as described in clause 3.2 of the ETSI Drafting Rules (Verbal forms 
for the expression of provisions). 

"must" and "must not" are NOT allowed in ETSI deliverables except when used in direct citation. 

http://webapp.etsi.org/IPR/home.asp
http://portal.etsi.org/Help/editHelp!/Howtostart/ETSIDraftingRules.aspx


 

ETSI 

ETSI GS NFV-INF 001 V1.1.1 (2015-01) 6 

1 Scope 
The present document presents an overview of the architecture of the NFV Infrastructure (NFVI) which supports 
deployment and execution of Virtualised Network Functions (VNFs). 

As well as presenting a general overview description of the NFV Infrastructure, the present document sets the NFV 
infrastructure and all the documents which describe it in the context of all the documents of the NFV. It also describes 
how the documents which describe the NFV infrastructure relate to each other. 

The present document does not provide any detailed specification but makes reference to specifications developed by 
other bodies and to potential specifications, which, in the opinion of the NFV ISG could be usefully developed by an 
appropriate Standards Developing Organisation (SDO). 

The overall objectives of the ISG NFV were set out in the white paper [i.1] that led to the founding of the ISG and 
updated in the white paper update [i.2]. 
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