ETS| GS NFV-”:A 014 V2.5.1 (2018-08)

= _' >

GROUP SPECIFICATION

$ b:t"
&

Q S
Network Functions Virtualisation (NFV) Release 2;
Management.and Orchestration;

. » . & AN ‘e .
Network Serwgg:!;émogtg%s‘ Specification
= \%Q o\\%@@yp‘fo\

Disclaimer

The present 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.


��R�#;�3א�_$�q�ɣ$�"�o�������}K@�����Ĵ������6E����dlܐ��*��}95}��<�������&���R���`O���|6��H�{�m��b�����y$�fN�"�׽�-��

2 ETSI GS NFV-IFA 014 V2.5.1 (2018-08)

Reference
RGS/NFV-IFA014ed251

Keywords
MANO, network, NFV, service, virtualisation

ETSI

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

Tel.: +334 9294 42 00 Fax;+33 4936547 16

Siret N° 348 623 56200017 - NAF 742 C
Association a but nofvlucratif'enregistrée a.la
Sous-Préfecture de'Grasse’(06) N° 7803/88

Important notice

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

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 (RDF) 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
https://portal.etsi.orq/TB/ETSIDeliverableStatus.aspx

If you find errors in the present document, please send your comment to one of the following services:
https://portal.etsi.org/People/CommiteeSupportStaff.aspx

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.

© ETSI 2018.
All rights reserved.

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are trademarks of ETSI registered for the benefit of its Members.
3GPP™and LTE™ are trademarks of ETSI registered for the benefit of its Members and
of the 3GPP Organizational Partners.
oneM2M logo is protected for the benefit of its Members.
GSM® and the GSM logo are trademarks registered and owned by the GSM Association.

ETSI


�9U�M�����!;�x���q0/�4@���bB���xy�����D�x��YL���˦�1��H��:T�bQ��b=y���i�����#'pǉ�#�����f�?�1�fci0z�W�.Q��ϫ���������

3 ETSI GS NFV-IFA 014 V2.5.1 (2018-08)

Contents

Intellectual Property RIGNES.... ..ottt b e b e s 6
01 Yo (o PSS 6
MoOdal VErDS TEMINOIOGY .......ccveieeiieceeie sttt sttt e e s re s be e b e sbeeaeesbesreentesaeenseseesneenseseeeseensesseas 6
1 o0 0L S 7
2 L= £ 101 S 7
21 NOIMBLIVE FEFEIENCES ... cceeeeeieite ettt ettt et et e e ee st e s tesaeebesaeese e e e e enteseeebesaeeseeneenseseseesbesaeesesneeneensens 7
22 INfOrMELIVE FEFEIENCES. ...ttt sttt a et e e e e st e s be s et ese et et eeeseesbesaesresneeneentens 7
3 Definitions and @DDreVIaLiONS...........couiieieee ettt 8
31 D= T a1 ] (0] PP TP PRTUPTPPUSRSII 8
3.2 ADDIEVIBLIONS ...ttt et b bt a et e s b e sh e e b e e Rt e he e s e e ee e be SR e eb e eae e R s e e e R e bt sheebeeneeneennen 8
4 L@ < = RS TRSSN 8
4.1 NEIWOIK SErViCe DESCIIPLIONS. .......eivieeiirtireeiestiseeiest sttt ettt b bbbt b et b e bbbt b e e et st e et st nn e e 8
4.2 Relation to other ETSI NFV Group SPeCifiCaliONS..........ceiviieiriieirieeeereeeiese st 10
43 L0001V 01 o] PSSP 10
5 FUNCLIONEI FEQUITEIMENES......otiiiie ettt ettt e e st e e e e sbeese e besaeensesteeaeenseseeenaenrenreas 11
51 LYoo b SN OSSPSR 11
5.2 NS0 g = AV ol =S o o] (] o S o 11
5.3 Network Service DeplOYMENt FIAQVOUF ..........c.vee it iraeesreeieeeeses ot i fanseesesseessesssesssesssessesssesssesssesssessessnes 12
54 VNF Forwarding Graph DESCIIPLON.........ecvveriee s Soeeee e e steeite e a3 s e tesntessaesseesseesseesesnsesseasseensesssesssessenssees 12
55 AVATR(UF= I T o QB T=S'el 1] o] e B S S 0 oSSR 13
5.6 Physical Network FUNCE ON DESCITPLON . e 5ty ceereen e aebde sl seeseeseeseseeseesessesessessesessessensssessesessessesessessenssses 13
6 Descriptors formats and CONMTENES ... e i i B i e sttt e e st st e s te e ae e e e e reeaae e e sreeanesresreas 14
6.1 RV oo FO R T O S S OSSR OSP 14
6.2 Information elements related tothe NEtWOrk i SErnviCeDESCIIPLON .....oivveveiecieceeeee e 14
6.2.1 1100 [0 (o] o FOO Oy O TSP U U PPTURTUPURPSRIN 14
6.2.2 Network Service Descriptor information el@MENt .........ccevee e 14
6.2.2.1 (1S 1 (o) o SRS 14
6.2.2.2 F N 1] o1 1= o oSS 14
6.2.3 S o lo T 10 0 (L0 g = 1= 001 0 S 15
6.23.1 DESCIIILION ...ttt i ee ettt se et s bt e st b e se bt e bt s e e bt e b e se st e b s e e st eb e se et eb e se e e eb e e eb e s b e e ebenaeneebenbenneneas 15
6.2.3.2 F N T o0 = S 15
6.2.4 Yoo RSSO 16
6.2.5 SecurityParameters information ElEMENT ..........coiiiiiice e 16
6.251 (D= S'ei g o1 [o] o [N TSP P ST P PP STPPTOTSRURPTPRON 16
6.25.2 N T o0 =R 16
6.2.6 Lo gl (o] o D= - VTSRO T U TPRURTURURPRTN 16
6.2.6.1 (01 1 o) o OSSR 16
6.2.6.2 F N 1o U (=SSP 17
6.2.7 V01T lo (Lo (ol BT v WO TSRS P VPRV PRSP 17
6.2.7.1 (01 1 o) o OSSR 17
6.2.7.2 N T o0 =S 17
6.2.8 MONITOMTNGPAIBMELET ......cuiteeeteitee ettt ettt sttt b et bbbt bt b e bbb et bt s b et e bt s b bt e b e se et ebe s b et eb e b 17
6.28.1 (D= S'ei g o1 o] o [N TR PSPPSR PRTOTSRURPTRRON 17
6.2.8.2 N T o0 =R 17
6.2.9 LifeCyCleManagemENTSCIi[L ........oiveeitereeierie ettt sttt b et ee et b et nb e b 18
6.29.1 (D= S'ei g o1 [o] o [N TSP P ST P PP STPPTOTSRURPTPRON 18
6.2.9.2 F N 1] o1 (=SSOSR 18
6.3 Information elements related to the Network Service Deployment Flavour ...........coeeeveeveecevcee e 18
6.3.1 11 d0o [0 (o] o FOO TSR P TP T PR URTURURPRRIN 18
6.3.2 NSDF iNFOrMELION BIEMENE ......c.eiitiieiiiee ettt et bbbt e e e et b sb e e e enneneens 18
6.3.2.1 (01 1 o) o SR 18
6.3.2.2 F N 1 o1 1= OSSR 19
6.3.3 VnfProfile information El@MENt ..o e 19

ETSI


�Zn����ŲU�\���ssS�*�?�36�0,Pҩ�QM��x
KR'��FF� 1,��rs��@A��ҙ\2�-��_6����Y�* x�j���2�\+�W���+]3�T=*n�H	�J?H�g�����ǀ�C

6.3.3.1
6.3.3.2
6.3.4
6.34.1
6.3.4.2
6.3.5
6.351
6.352
6.3.6
6.3.6.1
6.3.6.2
6.3.7
6.3.7.1
6.3.7.2
6.3.8
6.3.8.1
6.3.8.2
6.3.9
6.3.9.1
6.3.9.2
6.3.10
6.3.10.1
6.3.10.2
6.3.11
6.3.11.1
6.3.11.2
6.3.12
6.3.12.1
6.3.12.2
6.4
6.4.1
6.4.2
6.4.2.1
6.4.22
6.4.3
6.43.1
6.4.3.2
6.4.4
6.44.1
6.4.4.2
6.4.5
6.451
6.452
6.4.6
6.4.6.1
6.4.6.2
6.5
6.5.1
6.5.2
6.5.2.1
6.5.2.2
6.5.3
6.53.1
6.5.3.2
6.5.4
6.54.1
6.5.4.2
6.5.5
6.5.5.1
6.5.5.2
6.5.6
6.5.6.1

4 ETSI GS NFV-IFA 014 V2.5.1 (2018-08)

(D= S'ei g o1 o] o [N TSP P TP PSTPPTOTSRUPTPTRON 19

N T o0 =S 20
VirtualLinkProfile information @lemeNt ..o e 20
(D= S'ei g o1 o] o [T PSPPSR PRTOTSRURPTRON 20

N T o0 =S 20
AffinityOrAnti AffinityGroup information €lement............cocvecieeiie e 21
(01 1 (o) o SR 21
ATETTDULES. ...ttt bbbt bt e e s e e b e s bt e bt e bt e ae e b e et e e e e sb e e b e saeer e e e e e e 21
PnfProfile information BlEMENT............ou et s 22
(01 1 o) o S 22

N T o0 =S 22
NsVirtual LinkConnectivity information & ement ............ccoireirireieneree e 22
(D= S'ei g o1 o] o [T PSPPSR PRTOTSRURPTRON 22

N T o0 =S 22
Loca AffinityOrAntiAffinityRule information €lement. ... 23
(D= S'ei g o1 o] o [T PSPPSR PRTOTSRURPTRON 23
ATETTDULES. ...ttt bbbt bt e e s e e b e s bt e bt e bt e ae e b e et e e e e sb e e b e saeer e e e e e e 23
NSLevel iNfOrmation EIEMENL ...........ccuoiiiie et eb et se et sae b e e e 23
(01 1 (o) o SR 23
ATETTDULES. ...ttt bbbt bt e e s e e b e s bt e bt e bt e ae e b e et e e e e sb e e b e saeer e e e e e e 23
NsScalel Nfo INfOrmMation ElEMENT ..ot se e s b e e e e 24
(07 1 o) o S 24
N T 001 SO 24
NsProfile information ElEMEN....... ..ot bt ae et see st e e seeseeseesnesre e e eneeneens 24
DESCIIPLION ...ttt sk s ebe e gDt 1ot b b e ne e bt e e e et e sb e e ebesbennenenrenneneas 24

F N ] o U1 o R 24
Dependenciesinformation element............ S D0 s e 25
DESCIIPLION ...ttt e a3 5ok ety 0o ettt ettt bttt re e b e b e ebesb e e bt ebennenea 25

L L1 0L 1= AP O S TSP PPT PP TRUSP 25
Information elements related to the VINF Forwarding Graph:DesCriptor ..........cocvevvereereeesee e 26
INEFOTUCTION. ...t o et i B30 e e e et eb e b e s e st e se e e se e eb e e bt eaeeb e s st ese e e e s e besbeebeeneenneneen 26
A oo MLl ol aaTs e gl = 0 OO SRS 26
(D1 o ] (0] o e o e eSS 26

F N T o U= RS 26
NFPd iNFOrMELiON EEMENT ... B ettt ettt e et b e et b e 26
(D= S'ei g ol Lo] o [ g ST TSP P ST P PP PPTOTSRUPPTRON 26

F N T o0 = RS 26
CpdPOoOl iNfOIMEL 0N & BB LT, ottt ettt b et sb e et b e e b sb e besrennenea 27
(D= S'ei g o o] o T TP PSPPSR PPTOTSRURPTRRON 27
ATITTDULES. ... et h bttt b e bbb e st e bt et e e e e e sbeebesaeeb e e e e e es 27
NfpPositionDesC iNformation ElEMENL............ccuoiieiieiece e ae e ee e e 27
(01 1 (o) o S 27
ATTTDULES. ...ttt b bbbt e e e b s bt e b e e bt e it e b e et e e e e e sbenbenaeer e e e et e 27
CpProfile information ElEMENT ...........cooe it et be e reeaeeneeenes 28
(01 1 (o) o SR 28

N T o0 =S 28
Information elements related to the Network Service Virtual Link DeSCIPLOr.........cccvevveirineeeriinieesiesieeees 29
0o 1 o) o O RRSRS 29
NsVirtualLinkDesc information €l @MENt............ooiiieiiiie ettt seea 29
(D= S'ei g o1 o] o [N TR PSPPSR PRTOTSRURPTRRON 29

N T o0 =R 29
Connectivity Type information EleMENT ...........c.ooiiiieiiee et ae e 30
(01 1 o) o SR 30
ATETTDULES. ...ttt bbbt b et e e s e e b e s bt eb e e bt e st e bt et e e e e e sb e e b e saeer e e e e e e 30
Virtual LinkDf information €l@MENE..........coo i 30
(01 1 o) o OSSR 30

N T o0 =S 30
LinkBitrateRequirements information &l @mMENL............ccoeiiiiriienee e 31
(D= S'ei g o1 [o] o [N TSP P ST P PP STPPTOTSRURPTPRON 31

N T o0 =R 31
(@0 S T 1ol g a7z (o g I= =00 o PR 31
(D= S'ei g o1 [o] o [N TSP P ST P PP STPPTOTSRURPTPRON 31

ETSI


�z�#����
���S,��צ	���>R���%����D|���',V�fD�noX���#*�����\�	e���"�;O�uh���ӝ���9� ߿�m��6-@:���%�}�x���.��JƖ��#��l��

5 ETSI GS NFV-IFA 014 V2.5.1 (2018-08)

6.5.6.2 N T o0 =S 31
6.6 Information elements related tO thE PNFD ...t e 32
6.6.1 0o 0 o) o P TRPSRSN 32
6.6.2 PNfd infOrmMation EEMENL ...........o.o it e et ae e e e e te e be e e eneeneen 32
6.6.2.1 (D= S'ei g o1 o] o [N TSP OO P TP STPPTOTSRURTPTRRON 32
6.6.2.2 F N 1 o1 (=SSOSR 32
6.6.3 Cpd iNfOrMEaLION ElEMENL ........eciecece et e et e e e e sseesae e te e sensaesseesseenseeseeneeenes 32
6.6.3.1 (01 1 o) o SR 32
6.6.3.2 F N 1] o1 (=SSOSR 32
6.6.4 PnfEXtCpd infOrmation €lEMENL ..........c.oceiiieie ettt e st e e e et e teennesneeenes 33
6.6.4.1 (D= S'ei g o1 o] o [N T OO PSPPSR PRTOTSRUPPTRRON 33
6.6.4.2 N T o0 =S 33
6.7 Information elements related 0 SCAIING........cuiir i 33
6.7.1 0o 0 o) o P RRSSN 33
6.7.2 NsScalingASpect iNfOrMation ElEMENL.............ooiiieiii bbb 34
6.7.2.1 (D= S'ei g o1 o] o [T PSPPSR PRTOTSRURPTRON 34
6.7.2.2 F N 1 o1 (=SSP 34
6.7.3 Yoo TSP 34
6.7.4 VnfToLevelMapping information El@mMENt ............c.oiceeieiieese e 34
6.7.4.1 (01 1 o) o SR 34
6.7.4.2 F N 1] o1 1= SRS 34
6.7.5 VirtualLinkToLevelMapping information €lement .............ccveiieeiie st 35
6.75.1 (D= S'ei g o1 o] o [N ST T OO P PP PRTOTSRUPPTRN 35
6.7.5.2 N T o0 = R 35
6.7.6 NsToLevelMapping information € EMENT........ .k e g et ettt 35
6.7.6.1 DESCIIPLION ...ttt s nnrns e e Gase el Fe et et s e et ese e ee e e ebesbe e ebesbeneenenbennenens 35
6.7.6.2 F N L] o U1 (= S A RS 36
Annex A (informative): Support of serviee function .ChaiNing.........coocevvieerierieeiese e 37
0 A 111 0o (1 o T SRR 37
A2 TETF SFC CONCEPLS ...eoveiieeeeeeeigmeeteessiofinnssnepasstegspiesmessiessesssessssssnsssnsssssessseesssssssssnsesnsesssesssesssessesssessnsesns 37
A.3  Useof the NFP Managementunterfate ........ a0 i e 38
y |V o] o 11 o [ o SO 38
Annex B (infor mative): AULhOrS &+CONITDULONS.......ieccecec s 41
Annex C (informative): Chan@@ HISIOIY ....ooueiuiiieieieeee e 43
L TS 0 Y TSRO PT PSP TSRS PRPRTRORPN 44

ETSI


j-���hq���b�^���ĳ�1�����'�Vÿ
U���}i}g�}�x��X/�ʭ)ް�����:�����a�
����8���7T#0Z��?�������%�����d�c T���o����(�5�[��1

6 ETSI GS NFV-IFA 014 V2.5.1 (2018-08)

Intellectual Property Rights

Essential patents

IPRs essential or potentially essential to normative deliverables may have been declared to ETSI. The information
pertaining to these essential |PRs, if any, ispublicly 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 ETSI Secretariat. Latest updates are available on the ETSI Web
server (https://ipr.etsi.org/).

Pursuant to the ETSI IPR Policy, 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.

Trademarks

The present document may include trademarks and/or tradenames which are asserted and/or registered by their owners.
ETSI claims no ownership of these except for any which are indicated as being the property of ETSI, and conveys no
right to use or reproduce any trademark and/or tradename. Mention of those trademarks in the present document does
not constitute an endorsement by ETSI of products, services or organizations associated with those trademarks.

Foreword

This Group Specification (GS) has been produced by ET Sk Industry Specification Group (1SG) Network Functions
Virtualisation (NFV).

Modal verbs terminology

In the present document "shall", "shallknot"”, "should", “should not", "may", "need not", "will", "will not", "can" and
"cannot" areto beinterpreted as described in clause 3:2.of the ETS| Drafting Rules (Verba forms for the expression of
provisions).

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

The present document specifies requirements and templates for describing Network Functions Virtualisation (NFV)
Network Services (NSs) in the form of meta-data.

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 |ocation might be found at
https://docbox.etsi.org/Reference.

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 necessary for the applicatien of the present document.

[1] ETSI GSNFV 003: "Network FunctionsMirtualisation (NEV); Ferminology for Main Conceptsin
NFV".
2] ETSI GS NFV-IFA 011: "NetworksyFunetions Virtualisation (NFV); Management and

Orchestration; VNF Descriptortand Packaging Specification ™.

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 GSNFV 002: "Network Functions Virtualisation (NFV); Architectural Framework".

[i.2] ETSI GSNFV-IFA 013: "Network Functions Virtualisation (NFV); Management and
Orchestration; Os-Ma-Nfvo reference point - Interface and Information Model Specification™.

[i.3] ETSI GS NFV-SWA 001: "Network Functions Virtualisation (NFV); Virtual Network Functions
Architecture”.

[i.4] I SO/IEC 9646-7: "Information technology - Open Systems Interconnection - Conformance testing
methodology and framework - Part 7: Implementation Conformance Statements”.

[i.5] ETSI GSNFV-REL 001: "Network Functions Virtualisation (NFV); Resiliency Requirements’.

[i.6] IETF RFC 7665: " Service Function Chaining (SFC) Architecture”.

[1.7] ETSI GS NFV-IFA 005: "Network Functions Virtualisation (NFV); Management and

Orchestration; Or-Vi reference point - Interface and Information Model Specification”.
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3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions givenin ETSI GS NFV 003 [1] and the following
apply:

Service Access Point (SAP): connection point where a NS can be accessed

NOTE: A SAP can either provide accessto an NS, e.g. to an end-user, or interconnect different NS.

3.2 Abbreviations

For the purposes of the present document, the abbreviations given in ETSI GS NFV 003 [1] and the following apply:

CDN Content Delivery Network
CM Conditional Mandatory
CO Conditional Optional
CP Connection Point
CPD Connection Point Descriptor
DF Deployment Flavour
DSL Domain Specific Language
E-LAN Ethernet Local Area Network
GS Group Specification
IPV4 Internet Protocol Version 4
IPV6 Internet Protocol Version 6
LAN Local Area Network
MANO Management and Orchestration
MPLS MultiProtocol Label Switching
NCT Network Connectivity- Topology
NFP Network Forwarding Path
NFPD Network Forwarding Path Descriptor
NS Network Service
NSD Network Service Descriptar
OoDuU2 Optical channel Data Unit ~.type 2
PM Performance Management
PNFD Physical Network Funetion Descriptor
SAP Service Access Point
SAPD Service Access Point Descriptor
SFC Service Function Chaining
UML Unified Modelling Language
VL Virtual Link
VLD Virtual Link Descriptor
VNFFG VNF Forwarding Graph
VNFFGD VNF Forwarding Graph Descriptor
XOR eXclusive OR

4 Overview

4.1 Network Service Descriptions

The Network Service Descriptor (NSD) is a deployment template which consists of information used by the NFV
Orchestrator (NFVO) for life cycle management of an NS.

ETSI
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An NSisacomposition of Network Functions (NF) arranged as a set of functions with unspecified connectivity
between them or according to one or more forwarding graphs. Asillustrated in figure 4.1-1, the description of aNS as
used by the NFV Management and Orchestration (MANO) functions to deploy an NS instance includes or references
the descriptors of its constituent objects:

. Zero, one or more Virtualised Network Function Descriptors (VNFD);

. Zero, one or more Physical Network Function Descriptors (PNFD) used by the NFV O to determine how to
connect PNFsto VLs,

. Zero, one or more nested NSD;

NOTE 1. Theinformation contained within the PNFD is limited to the description of the connectivity requirements
to integrate PNFsin an NS.

NOTE 2: An NSD references at least either one VNFD or one nested NSD.
. Zero, one or more Virtual Link Descriptors (VLD) used by the NFVO to deploy Virtual Links (VL); and
. Zero, one or more VNF Forwarding Graph Descriptors (VNFFGD).

A VNF Forwarding Graph Descriptor (VNFFGD) describes atopology of the NS or a portion of the NS, by referencing
apool of connection points and service access points, the descriptors of its constituent VNFs, PNFs and of the VLsthat
connect them. It may also contain one or more Network Forwarding Path (NFP) descriptors.

NOTE 3: Different VNFFGDs can be contained in a given NSD. Each VNFFGD uses subsets of the lists of VLDs,
VNFDs and PNFDs included in the NSD.

NOTE 4: For agiven NS different VNFFGs can resultin packets/frames traversing identical sequences of (V)NFs,
depending on the NFP descriptors included inithe VNFFGDs.

NOTE 5: Inagiven VNFFG the connectivity-topology represents how the (V)NFs among which packets/frames
can be exchanged are connected to each other2A Network Connectivity Topology (NCT), asdefined in
ETSI GS NFV-SWA 001 [i.3]represents achigher logical level connectivity, possibly a global view of
combined connectivity fromdifferent VNFEGs of ‘a given NS.

[V

Network
Forwarding
Path
Descriptor
(NFPD)

—> Includes

- = = > References

Figure 4.1-1: NSD overview
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4.2 Relation to other ETSI NFV Group Specifications

The concepts of network services and forwarding graphs are described in ETSI GS NFV 002 [i.1].

Instances of objects created according to the templates specified in the present document are exchanged at the
Os-Ma-Nfvo reference point as specified in ETSI GS NFV-IFA 013 [i.2].

The format of the VNF descriptors referenced in a network service template shall comply with the specificationsin
ETSI GSNFV-IFA 011 [2].

4.3 Conventions

The attributes of the NSD and associated information elements are described in the tables provided in clause 6. Each
table has 5 columns, with the following significance:

. The "Attribute” column provides the attribute name.
e  The"Qudifier" column indicates whether the support of the attribute is mandatory, optional or conditional.

e  The"Cardinality" column contains the minimum and maximum cardinality of thisinformation element
(eg. 1, 2,0..N, 1.N). A cardinality range starting with O indicates that the attribute needs not alwaysto be
included.

. The " Content" column provides information on the type'of the attribute valUes. It can be the name of an
Information Element, a primitive type (Identifier, DateTime, etc.) or ageneric UML type (String, Integer,
etc.). If acell inthe"Content" column is marked as*Netspecified” ;. thismeans that the specification of the
typeis|left to the data model design stage.

. The "Description column” provides a briefiexplanatory description and additional constraints.

The following notations, defined in | SO/IEC 9646-7i.4], are used for the qualifier column of information elements:
. M mandatory - the attribute shall be supported:
e  Ooptiond - the attribute may, but need not,.be supported.

. CM conditional mandatory - the attribute shall be supported under certain conditions. If the specified
conditions are met then the attribute shall’ be supported. These conditions are specified in the Description
column.

. CO conditional optional - the attribute may, but need not, be supported under certain conditions. If the
specified conditions are met then the attribute may, but need not, be supported. These conditions are specified
in the Description column.

The following notation is used for parameters that represent identifiers, and for attributes that represent identifiersin
information elements and notifications:

. If parameters are referring to an identifier of an actual object, their typeis"Identifier".

. If an object (information element or notification) contains an attribute that identifies the object, the type of that
attribute is "Identifier" and the description states that the attribute is the identifier of that particular notification
or information element.

EXAMPLE 1: Identifier "resourceld" of the "NetworkSubnet information element” has type "Identifier" and
description "Identifier of this NetworkSubnet information element".

. If an object (information element or notification) contains an attribute that references another object or objects
defined inan ETSI NFV Group Specification (GS), the type of the attribute is "Identifier", followed by the list
of objectsit references.

EXAMPLE 2: "Identifier (Referenceto Vnfc)" or "ldentifier (Reference to Vnfc, VirtualLink or Virtual Storage)”.
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4.4 Various levels of NFV entities

For NFV management and orchestration, there are four basic levels of entities:
o Descriptors - general type definitions for things such as NSs, VNFsand VLs.

. Descriptor objects - an instance of a descriptor, e.g. an instance of aNSD (not an instance of a NS instantiated
according to this NSD):

- A descriptor object may provide (among other things) value ranges and default values for the attributes
in the associated NFV entity class.

- In the present document, the creation of subclasses of generic descriptors (e.g. NSD_x as a subclass of
NSD) has been avoided, since this approach would create a proliferation of descriptor classes.

o NFV entity classes - these are classes that represent various NFV entities such as NS, VNF and VL. Thereis
one-to-one mapping between the set of descriptor objects and the set of NFV entity classes. An example of
NFV entity classis CDN NS.

. NFV entity instances - these are instances of a given NFV entity class. An NFV entity instance is used to
represent the current state and attribute values for a given NFV entity. Each NFV entity instance is bound by
the associated descriptor object, e.g. value ranges and default values for attributes. More than one NFV entity
instance can be created from the same associated descriptor object. An example of NFV entity instanceis
CDN NSinstance.

Each level puts constraints on the subsequent levels.

Information in alower level does not appear in a higher level, exg: NFV entity instance information does not appear in
the associated NFV entity class, descriptor object or deseriptor.

5 Functional requirements
5.1 Void
5.2 Network Service Descriptor

Table 5.2-1 specifies general reguirements‘applicable to the templates for NSD instances.
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Table 5.2-1: NSD requirements

Numbering Requirement description

NST_NSDO001 The NSD shall reference the VNFDs applicable to its constituent VNFs.

NST_NSD002 The NSD shall include the VLDs applicable to the VLs used by the NS to interconnect its
constituent NFs.

NST_NSDO003 The NSD shall reference the PNFDs applicable to its constituent PNFs.

NST NSDO004 The NSD shall specify the Service Access Points (SAPs) of the NS.

NST_NSDO005 The NSD shall include the descriptors of the VNFFGs applicable to the NS. See note 1.

NST_NSDO006 The NSD shall support the capability to include or reference NS life cycle management scripts
describing how to react upon specific life cycle events, fault detection, performance threshold
crossing detection and other events that can occur at the NFVO reference points.

NST_NSDO007 The NSD shall support the capability to provide monitoring parameters to be tracked during the
lifetime of a NS instance. See note 2.

NST_NSDO008 The NSD shall support the capability to describe one or more NS DF(s).

NST_NSDO009 The NSD shall support the capability to describe auto scale rules, associating criteria to scaling
actions (e.g. a change of flavour).

NST_NSDO010 The NSD shall include security information enabling validating its authenticity and integrity.

NST_NSDO011 The NSD shall support the capability to reference NSDs used to instantiate nested or
appended NSs. See note 3.

NST_NSD012 The NSD shall include a globally unigue identifier for identifying each descriptor instance.

NOTE 1: A NS might have multiple graphs, for example, for:
1) Control plane traffic.
2) Management plane traffic.
3) User plane traffic.

NOTE 2: These can be used for specifying different Deployment Flavours (DF) for the NS in the NSD or in
determining the need to scale-out.

NOTE 3: NSs are composable, i.e. they can include other’NSs (a.k.a. nested NS) or other NSs can be appended
to them.

5.3

Table 5.3-1 specifies general requirements.applicable to the'templates for describing NS DF.

Network Service Deployment Flavour

Table 5.3-1: NS .DF description requirements

Numbering

Requirement description

NST_NSF001

An NS DF description shall"describe how many instances of each constituent VNF are required.

NST_NSF002

An NS DF description shall reference a VNF flavour to be used for each constituent VNF.

NST_NSF003

An NS DF description-shall enable describing affinity and anti-affinity rules between the different
instances of a constituent VNF.

NST_NSF004

An NS DF description shall enable describing affinity and anti-affinity rules between the
constituent VNFs.

NST_NSF005

An NS DF description shall enable referencing a VL flavour to be used for each VL connected to
its constituent VNFs.

NST_NSF006

An NS DF description shall enable describing affinity and anti-affinity rules between the different
instances of a constituent VL.

NST_NSF007

An NS DF description shall enable describing affinity and anti-affinity rules between the
constituent VLs.

NST_NSF008

An NS DF description shall support the capability to describe dependencies between VNF and/or
nested NS instances in terms of primary and secondary entities. See note.

NOTE: This information is used, for example, to define the sequence in which various numbered VNF and/or
nested NS should be instantiated by the NFVO.

5.4

Table 5.4-1 specifies general requirements applicable to a VNFFGD.

VNF Forwarding Graph Descriptor
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