ETS| GS NFV 002 V1.2.1 (2014-12)

<. —

GROUP SPECIFICATION

Network Functions Virtualisation (NFV);
Architectural Framework

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.



2 ETSI GS NFV 002 V1.2.1 (2014-12)

Reference
RGS/NFV-002

Keywords
architecture, NFV

ETSI

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

Tel.: +334 9294 42 00 Fax: +33 493 65 47 16

Siret N° 348 623 562 00017 - NAF 742 C
Association a but non lucratif enregistrée a 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 2014.
All rights reserved.

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are Trade Marks of ETSI registered for the benefit of its Members.
3GPP™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.

ETSI


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

3 ETSI GS NFV 002 V1.2.1 (2014-12)

Contents

Intellectual Property RIGNES.... ..ottt bbb e s 5
01 ¢= Y o] (o IO 5
Modal VErDS TEMINOIOQY.......ccveeeicie ettt et e st e e ae et e s aeete s se e e e steeneetesteensesseeneessesnenans 5
1 o0 0L SR 6
2 S = = (0= O 6
21 N[0 007 A T (== (= 0= SO RSSO RRRO 6
2.2 INFOrMEBLIVE FEFEIEICES. .......eeeciie ettt et s e e b e e s be e e be e e saee e beeeeseeesbeeesaeeeebeeesaeeenseeesneeennas 6
3 Definitions and @DBrEVIALIONS............coeiiieieceeece ettt et e e st esaeesaeeeteesbeesbeesbeesseesseesnnens 7
3.1 [T 1 a0 RO ROO 7
3.2 F N ool (=Y = (0] o URTR 7
4 OVEIVIBW ...ttt ee e et e e ettt e et e e te e e st e e e abesesateesabeeeabeeesabesesseeeassessnbesesabeeanbesaseseanbesessseesntessasseessenenns 7
4.1 DOCUMENE SEFUCEUNE @NO PUIMDOSE ...ttt ettt b et bbb et b et sb e e 7
4.2 Summary of OBJECHIVES OF NIFV ... sttt e s e s te e te e e eneesneesnnennes 8
4.3 N 6 0] o o PSR 8
5 NFV Framework @n0 SCOPE.......ciuiiieiiiieeie st cee st stte et e e s e teeste s teee e te s e e stesteensesbesseentesaeensessesneeneesrennes 9
51 (7= 11 = TR 9
52 High-Level NFV FramEWOTK .........coiiiiieieereee sttt 10
6 NETWOTK SEIVICES TN NV .ottt ettt e e e et e et e e e ta e e sbe e e eateesatesebeeesnbeesnbesesreeeanns 11
6.1 Introduction t0 NEtWOrK SErVICESIN NV ...ttt ettt s e et e e e e e be e e eneesbeeesaeeesbaeenneeeans 11
6.2 Virtualisation of Functional BIOcks fOr NEtWOrK SENVICES..........coceeiiieiiiee ettt 11
6.3 [T o] Ter= 0] 0SB N Y 13
7 NFV Reference ArchiteCtural FramMEWOTK ..........cviiiiiiieiie ettt et et sae e enreere et e e sree e 13
7.1 11 (oo [UTox 1o o [OOSR 13
7.2 Architectural FUNCLIONAl BIOCKS. .........oooieiiie ettt ettt e et aee et e e aeeebessbeesabesssseeesseeeeseeesseeensenesns 13
7.2.1 Overview of the FUNCLIONAl BIOCKS .........coviiiiiiei ettt ettt e e teeeete e s taeesbeeesbeseseeebeeensenenes 13
722 Virtualised NetWork FUNCLION (VINF) ..o et 14
723 Element Management (EM) ..ottt bbb bbb 14
724 LY )= S {0 [ox (0= SO 15
7.24.1 NFV INfrastructure DEfINITION........c.ciiiiiiee ettt e e re e s be e e re e sabe e eeneeesbaeeeneeeans 15
7.24.2 HarAWEIrE RESOUITES. .......vvieiiieeciee it ette e st e ettt te e e te e steesteesbeesbeesabeesabeesabaeenseesntesanseesnbesenseeesseeensennsns 15
7.24.3 Virtualisation Layer and VirtualiSed RESOUICES..........cccvieiieiieieseesieeese s e seeste e see e sneeeeeeeens 15
7.25 Virtualised INfrastruCture ManaQET(S) .. ..ueieeieereereeieeeeeseesteesteetesaesaesreesreesseeaeeseesseesseesseensesssessensseesses 16
7.2.6 LY @ 0= = (o OSSR 16
727 WNF IMBNEGET(S) -cteveuerrereeueeteseeiest ettt eb sttt bbb st b e s bt b s e bt b s e b b e st e bt e e bt b e e e st eb e b et eb e b e 16
7.2.8 Service, VNF and INfrastructure DESCIIPLION. ..........oiiiiieiieeee ettt st e e 16
7.29 Operations Support Systems and Business Support Systems (OSS/BSS) .......coeveeerieneeerenieenieneeenieseeens 17
7.3 REFEIENCE POINES.......veiitiee ettt ettt e e et e e et e e e teeeebeeeeaeeeebeeeaseeeabeseaseeabeseaseeanbesaseesnbesensesebesenseeessseensenenes 17
731 Virtualisation Layer - Hardware Resources - (VI-Ha) .......coooiiiiininenicse e 17
732 VNF - NFV INFrastructure (VN-NT) o 17
733 NFV Orchestrator - VNF Manager (Or-V M) ......ccviieeieiie e ese et sae e 17
734 Virtualised Infrastructure Manager - VNF Manager (Vi-VNfm) .....ccooeie e 17
735 NFV Orchestrator - Virtualised Infrastructure Manager (Or-Vi)....oocvecevceereene e 17
7.3.6 NFVI - Virtuaised Infrastructure Manager (Nf-Vi) .....coceece e 17
7.3.7 OSS/BSS - NFV Management and Orchestration (OS-Ma) ........ccuveueeieneeneesesesee e seeesee e seesseesseeseens 18
7.3.8 VNF/EM - VNF Manager (V& VNM) ...cciiiiieicieeses ettt sttt sn et sresneennenne s 18
8 Study Itemsin NFV Reference Architectural Framework ...........ccooeevireeiene e 18
8.1 111 (0o [0ox 1o o [OOSR 18
8.2 Virtualisation Layering and NV SUPPOIT ........co.ooeiiiieiie ettt bbb e ebesneseene s 18
8.3 VNF SOftWaIrE ATCIITECIUIE. ......cvii ettt st e s be e et e e s beeebe e s beeebeesbeseseesnteeeaseeesbeeenneeeses 19
84 NFV Management and OFCRESLIAiON...........ceiieiiieieeiesie e ese s ree e seesae e te e e s et e e be e e entesneeteeseeneenneesnes 19
8.5 = g 0] 0o TSP ROPSRR 19

ETSI



4 ETSI GS NFV 002 V1.2.1 (2014-12)

8.6 REITADITEY ... ee e e eeeeeeeee s eeseeesesesseees e ee s e eeseeeeseees e eesseee s eeseeesseeeseee s eeseeessesessenesseesseseeenessee s 20
8.7 = ot U Y/ 20
9 Conclusions and RECOMMIENUEBLIONS.........c.ueeeiieeeeeeeeeeeeeeeeeeseeeeeessaeeeessaeeeessaaseeeseasrereseasseresssareessaases 20
L TS 0 Y TP PP PO TSTRURPRORTN 21

ETSI



5 ETSI GS NFV 002 V1.2.1 (2014-12)

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 member s and non-member s, and can be found
in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETS in
respect of ETS standards’, which is available from the ETS| Secretariat. Latest updates are available on the ETSI Web

server (http://ipr.etsi.org).
Pursuant to the ETSI IPR Palicy, no investigation, including I PR searches, has been carried out by ETSI. No guarantee

can be given asto 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).

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" areto be interpreted as described in clause 3.2 of the ETSI Drafting Rules (Verba forms
for the expression of provisions).

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

The present document describes the high-level functional architectural framework and design philosophy of virtualised
network functions and of the supporting infrastructure. The document also defines the scope of the NFV Industry
Specification Group (1SG) activities to realize this framework.

2 References

2.1 Normative 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.

Referenced documents which are not found to be publicly available in the expected location might be found at
http://docbox.etsi.org/Reference.

NOTE: While any hyperlinksincluded in this clause were valid at the time of publication, ETSI cannot guarantee
their long term validity.

The following referenced documents are necessary for the application of the present document.

[1] ETSI GS NFV 003: "Network Functions Virtualisation (NFV); Terminology for Main Conceptsin
NFV".
2] ETSI GS NFV 004: "Network Functions Virtualisation (NFV); Virtualisation Requirements’.
[3] ETSI GSNFV 001: "Network Functions Virtualisation (NFV); Use Cases'.
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 hyperlinksincluded 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] NFV White paper: "Network Functions Virtualisation, An Introduction, Benefits, Enablers,
Challenges & Call for Action. Issue 1".

NOTE: Available at http://portal.etsi.org/NFV/NFV_White Paper.pdf.

[i.2] ETSI TS 123 002: "Digital cellular telecommunications system (Phase 2+); Universal Mobile
Telecommunications System (UMTS); LTE; Network architecture (3GPP TS 23.002)".

NOTE: Available at http://www.3gpp.org/ftp/Specs/html-info/23002.htm.
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