ETS| GS NFV-”:A 014 V3.3.1 (2019-09)

= _' >

GROUP SPECIFICATION

Q2 &

Q) c’b ,@
Network Functions Virtl@ffig;ation@@lﬁ\/) Release 3;
Managemen@&@fbrc\éhs%s?rration;
Network Service Templates Specification
v

R
PR RS
S o

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.


�n��//�i�E܊'0w�N��LXɝ��������|�u�T��Ku=��#�:���ʓ����o�
�#�H��cn���1P�y�����3.����=�F/
��7!ul1���<\��B������z�Y�]<�iG�

2 ETSI GS NFV-IFA 014 V3.3.1 (2019-09)

Reference
RGS/NFV-IFA014ed331

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 nonvJucratif\enregistrée a‘la
Sous-Préfecture de'Grasse*(06) N° 7803/88

Important notice

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

The present document may be made available in.glectronic versions and/or in print. The content of any electronic and/or
print versions of the present document shall not,;pe 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 prevailing version of an ETSI
deliverable is the one made.publicly available in PDF format at www.etsi.org/deliver.

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.org/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 2019.
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™ |ogo is a trademark of ETSI registered for the benefit of its Members and
of the oneM2M Partners.
GSM® and the GSM logo are trademarks registered and owned by the GSM Association.

ETSI


Z��oM�G�������n��$���2g$�������=�[�Ǵ���q�*E�'��O��,�AXK�l6���	s#���>�����O��f4	��n�]���8���,����!<�p���,R��~x$��d����M

3 ETSI GS NFV-IFA 014 V3.3.1 (2019-09)

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 Definition of terms, symbols and abbreviations...........cccooeceieieece e e 8
31 LIS 0PTSRS 8
3.2 Y 1210 8
3.3 ADDIEVIBLIONS ...tttk bt bt a et e s e b e sh e e b e e Rt e he e s e e e e besh e eb e e Rt e Rt et e R e bt she et e e neeneennen 8
4 L@ < = R SPRSRN 9
4.1 NEIWOIK SErViCe DESCIIPLIONS. .......eivieeiertieeierienteiest ettt ettt b et a bbbt eb bbb e et b e et et nn e e 9
4.2 Relation to other ETSI NFV Group SPeCifiCaliONS.........cuiiieiriiieereeeeesiesiesieesie e 10
43 L0001V 01 o] o S SRR 10
5 FUNCLIONE] FEQUITEIMENES......oviiieie et aieb et re e et e s e e b E e eesteeae e tesaeensesteeasenseseeeneesenreas 11
51 LYoo S s a0 SOOI 11
52 Functional requirements for NetWork Service DESCHPLON ......ccvevee afbe e eeeseeesreesteete e sreesree e eseeseesneesees 11
5.3 Functional requirements for Network Service Deployment Flavour... sl .o 12
54 Functional requirements for VNF ForwardingGraph DesCriptor .. 0um .. e ste e e 13
55 Functional requirements for Virtual Link DESCHPLOL .. aie... . cltee et 13
5.6 Functional requirements for Physical Network FUNGEIONDESIIPLON ........ccveuerviieirieeeerieeee s 13
5.7 Functional requirements for PNFDC@IChIVEY........c0 ottt 14
6 Descriptors formats and CONMENES ...t e i et re e e reereas 14
6.1 LYoo PO o N OSSPSR 14
6.2 Information elements related to the Network SErvice DESCIIPLOr ........c.vvveeeerieeeee e 14
6.2.1 TNEFOOUCTION. ...ttt 2857 4 etttk ettt et et eb e b ae e s e e se et e re e eb e e bt eaeeb e e he e s e e e e s e besbeebeeneennennen 14
6.2.2 Network Service Descriptor information €lemMENt ..........ccove e s 15
6.2.2.1 (1S o ] (0] o SRS 15
6.2.2.2 F N T o0 == S 15
6.2.3 SaDd INfOrMALT 0N B BB L ettt ettt se et r et b e b e b b neenea 16
6.23.1 (D= S'el g o1 o] o [PPSO P ST P PP PPTOTSRURPTRRON 16
6.2.3.2 N T o0 =S 17
6.2.4 V2o o OSSPSR SRR URO SRRSO 17
6.2.5 SecurityParameters information ElEMENT ..........coiiiiii e 17
6.25.1 (01 1 o) o SO 17
6.2.5.2 F N 1 o1 (=SSR 17
6.2.6 MonitoredData information BlEMENT............ccoi i sb e sr e sb e e e e 17
6.2.6.1 (01 1 o) o OSSR 17
6.2.6.2 F N 1 o1 1= OSSR 17
6.2.7 VnflndicatorData information ElEMENT............ooeiiiie et e e e 18
6.2.7.1 (D= S'ei g o1 [o] o [N TSP P ST P PP STPPTOTSRURPTPRON 18
6.2.7.2 N T o0 =S 18
6.2.8 MonitoringParameter information €l @MENT...........c.eiiireiire e 18
6.28.1 (D= S'ei g o1 [o] o [N TSP P ST P PP STPPTOTSRURPTPRON 18
6.2.8.2 N T o0 =S 18
6.2.9 LifeCycleManagementScript information €l ement............cccoieeveerieci e 19
6.2.9.1 (01 1 o) o SR 19
6.2.9.2 F N 1] o1 (=SSOSR 19
6.2.10 Information elements related to NS lifecycle management OPerations...........ccocvecvecerceseeseeseeseeses s 19
6.2.10.1 FNEFOOUCTION ...ttt bbbkt e e s et bt s a e eb e e bt et eb e e ae e e e b e sbenbeeneese e e e e nes 19
6.2.10.2 NsLcmAdditional Params information @l@mMENt............ooeieiiiiiieieeie s 19
6.2.10.2.1 [D=S'si g o1 o] o [UN OSSOSO 19

ETSI


��H&T�9���y��U��g
�!���㡷��C�w��;�M)�������Zi0/���T�T@��i�����?&6}�_���?#�St���c�ݵ?�\����B`62�5:�H����-Qϣ���}3JM(:�2�

4 ETSI GS NFV-IFA 014 V3.3.1 (2019-09)

6.2.10.2.2 N T o U= R 19
6.2.10.3 InstantiateNsAdditional Params information element.............ocoooeeiineie s 20
6.2.10.3.1 [D=S'si g o1 o] o [UN OSSOSO 20
6.2.10.3.2 N T o U= R 20
6.2.10.4 ScaleNsAdditional Params information &leMENt............coeeeeierere i 20
6.2.10.4.1 [0 1-= o 1 (o) o 20
6.2.10.4.2 N 1] o1 1= TSSO 20
6.2.10.5 HealNsAdditional Params information &lement.............cooieieriiieieeieseses e 20
6.2.10.5.1 L0110 o 20
6.2.10.5.2 N 1] o1 1= TSSO 20
6.3 Information elements related to the Network Service Deployment Flavour ...........ccooevvineninenienecnees 21
6.3.1 0o 1 o) o O RRSRS 21
6.3.2 NSDF iNfOrMELION EIEMENE ........eiieieieeee ettt besae et e e ene e e e seesbeseesreeneeneeneens 21
6.3.2.1 (D= S'ei g o1 o] o [N TSP OO P TP STPPTOTSRURTPTRRON 21
6.3.2.2 N T o0 =S 21
6.3.3 VNfProfile information ElemMENt ..o e 22
6.3.3.1 (01 1 o) o SR 22
6.3.3.2 F N 1] o1 (=SSOSR 22
6.3.4 VirtualLinkProfile information @lEMENL ............ccceeiiiii e e 23
6.34.1 (01 1 o) o SR 23
6.3.4.2 F N 1] o1 1= SRS 23
6.3.5 AffinityOrAnti AffinityGroup information €lement............ooveciee e 24
6.35.1 (D= S'ei g o1 o] o [N SO PSP PR PPTOSRUPPTRON 24
6.3.5.2 N T o0 = O L o 24
6.3.6 PnfProfile information ElEemMENt........ ..o et oo sttt e e snesre e eneeneen 24
6.3.6.1 DESCIIPLION ...ttt K e rms e et 30 Ve BB et sttt sa et ee e eb e s b e e ebesbennenesbenneneas 24
6.3.6.2 F N g o U1 (= Sy SR 24
6.3.7 NsVirtual LinkConnectivity informatione&ement .............. a5 2l 25
6.3.7.1 (D1 o ] (0] o 1 P S SR 25
6.3.7.2 F N 1] o U 1= A S Y L NSRS 25
6.3.8 Local AffinityOrAnti AffinityRuleTnformati ONEl €MENT:...........ccceevieierise e 25
6.3.8.1 (D1 o ] (0] o e S SR 25
6.3.8.2 F N 1] o1 1= ot oSS 25
6.3.9 NsLevel information ElEMENL ..............o bl et se et e sbe e e eneeneens 26
6.3.9.1 DESCIIPLION ...ttt e Attt sttt b et b e et b e e et bt s e et eb et eb e s b e e eb e nbene bt nbenneneas 26
6.3.9.2 F N T o0 =S 26
6.3.10 NSScalel Nfo INformMation Bl EMENE ... v e a e e et e b e e e eneeseens 26
6.3.10.1 DESCITPLION ...ttt 3T ettt ettt et b st et b e e b e b e e b b e e eb e e b e e e bt e b e ne e bt se e e eb e eb e e ebenbennebeebenrenea 26
6.3.10.2 F N ] o0 < RS 26
6.3.11 NSProfile iNformation BIEMENT...........c.oii it sr et e st eene e 27
6.3.11.1 (07 1 (o) o S 27
6.3.11.2 F N 1 o101 1= SRS 27
6.3.12 Dependencies information El@MENL............ccuiiieiieiiee et e e et eteeteenesneesnes 27
6.3.12.1 (07 1 o) o S 27
6.3.12.2 FN 11 o101 1= RSP S 28
6.4 Information elements related to the VNF Forwarding Graph DESCIPLON .......coveveuervieeerieeseneeesieseeesieseeeeas 28
6.4.1 0o 1 o) o O RRSRS 28
6.4.2 VNFfgd INfOrMation ElEMENL .........o.iiiiiiiri bbb bbb e 28
6.4.2.1 (D= S'ei g o1 [o] o [N TSP P ST P PP STPPTOTSRURPTPRON 28
6.4.2.2 N T o0 =S 28
6.4.3 NFPd iNFOrMALTiON EIEMENT ...t bbb et b e et eb e 29
6.4.3.1 (01 1 o) o OSSR 29
6.4.3.2 F N 1] o1 1= SRS 29
6.4.4 Yoo TSP 29
6.4.5 NfpPositionDesC iNformation ElEMENL............ccuoiieiieiece e ae e ee e e 29
6.4.5.1 (01 1 o) o OSSR 29
6.45.2 N T o0 =S 29
6.4.6 NfpPositionElement information ElEMENT ...........oieiiiii e e 30
6.4.6.1 (D= S'ei g o1 [o] o [N TSP P ST P PP STPPTOTSRURPTPRON 30
6.4.6.2 N T o0 =R 30
6.4.7 ConstituentProfileElements information element - DEPRECATED .........ccccoieiirenene e 31
6.4.7.1 (D= S'ei g o1 [o] o [N TSP P ST P PP STPPTOTSRURPTPRON 31

ETSI


���$[��)�𰿆ռAj�o��la����?lF��\��(������m��&�^�b���q���Zڊа_�V�YTaQ��� ���"=��Zm!�n�)g��<������$C�&�Agt��7��6�����

5 ETSI GS NFV-IFA 014 V3.3.1 (2019-09)

6.4.7.2 N T o0 =S 31
6.4.8 CpdInConstituentElement information ElEmMENt ... 31
6.4.8.1 (D= S'ei g o1 [o] o [N TSP P ST P PP STPPTOTSRURPTPRON 31
6.4.8.2 N T o0 =S 31
6.5 Information elements related to the Network Service Virtual Link DeSCIHPLOr.........ccvverveeriineeeriinieesieseeees 32
6.5.1 110 o (0o (o] o FOO TSP T O PPURURURPRRIN 32
6.5.2 NsVirtualLinkDesc information €l @MENT............oiiiieiiiie e 32
6.5.2.1 (01 1 o) o SR 32
6.5.2.2 ATITTDULES. ...t b et b et b e bbb 32
6.5.3 Connectivity Type information EleMENT ...........c.ooei et e e e e 32
6.53.1 (D= S'ei g o1 o] o [N T OO PSPPSR PRTOTSRUPPTRRON 32
6.5.3.2 N T o0 =S 32
6.54 Virtual LinkDf information €l@mMENt .............ooieieieeee e st 33
6.54.1 (D= S'ei g o1 o] o [N TSP OO P TP STPPTOTSRURTPTRRON 33
6.54.2 N T o0 =S 33
6.5.5 LinkBitrateRequirements information &l @mMENL.............ooeiiiiriiini e 33
6.5.5.1 (01 1 o) o SR 33
6.5.5.2 ATITTDULES. ...t b et b et b e bbb 33
6.5.6 NSQOS iNfOrmMatioN ElEMENT ........c.eeii et e e s e e b e e be e be e teeseeneeneesnes 33
6.5.6.1 (01 1 o) o SR 33
6.5.6.2 ATITTDULES. ...t b bbbt b s 33
6.6 Information elements related t0 thE PNFD ... e 34
6.6.1 1 0o 1 o) o O GO P RRSSN 34
6.6.2 Pfd infOrmation @lemENt .............ooioieieeee e st e e et By e e e s e st ee s e seeseeseesneese e e eneennen 34
6.6.2.1 DESCIIPLION ...tttk et be et be e h e APt e et eb e se e e eb e e ebesb e e ebesbeneenesbenneneas 34
6.6.2.2 F N T o U= RS 34
6.6.3 Cpd iNfOrmMation EEMENT .......c.coiieirieree a0 e ot e st se e ebe e et e b se et b e se et sr e e ebesbe e ebesbeneeneas 34
6.6.3.1 DESCIIPLION ...ttt a3 Bk ettt AT ettt ettt se et ee e e b e s b e e et e sbeneenesbennenea 34
6.6.3.2 ATFTDULES. ... 8% e b 200 et b et s bt b et e bt e bt nn bt nn b nn b 35
6.6.4 PnfEXtCpd information element ..ol i e 8 it 35
6.6.4.1 (D1 o ] (0] o 1 S e oSS 35
6.6.4.2 ATTTDULES. ... e it 807 cn ettt b et e bbbt b et b et b et n bt nn b nn b 35
6.7 Information elements rel ated SCAlING..........c o iiereeseereerese e s e sreesaeeeeeeesre e e e teeseessaesreesseenseeseeneennns 35
6.7.1 0o [0 (') o O P RRSS 35
6.7.2 NSScalingASPECt INFOIMELi ON &l EIMENE . 502 ettt e 35
6.7.2.1 DESCIIPLION ...ttt e ettt stttk b e e b e et b e et eb e s e et eb e e eb e s b e e ebesbene bt nbennenea 35
6.7.2.2 F N T o0 =S 35
6.7.3 LYo T TSRS 36
6.7.4 VnfToLevelMapping infOrmMation ElEMENL ... e 36
6.7.4.1 (1w 1 (0] o SR 36
6.7.4.2 ATITTDULES. ...t b et b et b e bbb 36
6.7.5 VirtualLinkToLevelMapping information €lement .............ccveiieeiie et 36
6.7.5.1 (01 1 o) o SO 36
6.7.5.2 ATITTDULES. ...t b bbbt b s 36
6.7.6 NsToLevel Mapping information €lEmMENL............occiiiirie e e et 37
6.7.6.1 (D= S'ei g o1 o] o [N TR PSPPSR PRTOTSRURPTRRON 37
6.7.6.2 N T o0 =R 37
Annex A (informative): Support of service function Chaining...........ccoceieirinineneeeeeeeee 38
Nt | 11 0o (1 o o SRS 38
A2 TETE SFC CONCEPLS ......voviiiiitcicisistec sttt b bbb bbb nsnn e 38
A.3 Useof the NFPManagement iNEETACE ........cccoirieiriiisiesiesie e 40
F N V=" o] o 1 o TSRS PP TSRS RSRROR PSPPI 40
Annex B (infor mative): AULhOrS & CONEIIDULONS....c.eieiicieee s 42
Annex C (informative): ChangE HISIONY ..ot s eae s 44
L TS0 TSRO PP P TSRS TRURURORPN 46

ETSI


�.�T�t�I�ܤ�|�9n.8�q�*7�F�p�N�ć��)��=�ǅ��P��kO"޷��y��X���s	����_�?���$�=����X(
)(
����V$P,���0}�*�~��R��^�����B`�j

6 ETSI GS NFV-IFA 014 V3.3.1 (2019-09)

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", "shallxnot", "should", ishould 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 inET Skdeliverables 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 application of the present document.

[1] ETSI GS NFV 003: "Network FunctionsMirtualisation (NEV); Terminology for Main Conceptsin
NFV".
[2] ETSI GS NFV-IFA 011: "NetworksFunetions 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 I nterconnection -- Conformance
testing methodology and framework -- Part 7: Implementation Conformance Statements’.

[i.5] Void.

[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”.

[i.8] IETF RFC 4090: "Fast Reroute Extensionsto RSVP-TE for LSP Tunnels'.
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3 Definition of terms, symbols and abbreviations

3.1 Terms

For the purposes of the present document, the terms given in ETSI GS NFV 003 [1] and the following apply:
Service Access Point (SAP): connection point where an 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 Symbols

Void.

3.3 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 Version4

IPV6 Internet Protocol Version 6

LAN Local Area Network

LSP Label-Switched Path

MANO Management and Orchestration
MPLS MultiProtocol Label Switching
NCT Network Connectivity Tepology
NFP Network Forwarding Path

NFPD Network Forwarding Rath Descriptor
NS Network Service

NSD Network Service Descriptor

OoDuU2 Optical channel Data Unit - type 2
PM Performance Management

PNFD Physical Network Function Descriptor
RSVP-TE Resource Reservation Protocol Traffic Engineering
SAL Service Availability Level

SAP Service Access Point

SAPD Service Access Point Descriptor
SFC Service Function Chaining

TE Traffic Engineering

UML Unified Modelling Language

VL Virtual Link

VLD Virtual Link Descriptor

VNFFG VNF Forwarding Graph

VNFFGD VNF Forwarding Graph Descriptor
XOR eXclusive OR
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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.

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 an NS as
used by the NFV Management and Orchestration (MANO) functions to deploy an NS instance includes or references
the descriptors of its constituent objects:

e  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 islimited to the description of the connectivity requirements
tointegrate PNFsinan NS.

NOTE 2: An NSD references at least either one VNFD or one nested NSD.
. Zero, one or more Virtual Link Descriptors (VLD)-0sed by the NFVOito.deploy Virtual Links (VL); and
. Zero, one or more VNF Forwarding Graph Descriptors (VNFFGD);

A VNF Forwarding Graph Descriptor (VNFFGD)‘describes a topolagy 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 mare'Network Forwarding Path (NFP) descriptors.

NOTE 3: Different VNFFGDs can'becontained in agiven NSD. Each VNFFGD uses subsets of the lists of VLDs,
VNFDs and PNFDs included in the NSB.

NOTE 4: For agiven NS different VNFFGs ecan.résult in packets/frames traversing identical sequences of (V)NFs,
depending on the NFP descriptorsincluded in the VNFFGDs.

NOTE 5: Inagiven VNFFG the connectivity topology represents how the (V)NFs among which packets/frames
can be exchanged are connected to each other. A Network Connectivity Topology (NCT), asdefined in
ETSI GS NFV-SWA 001 [i.3] represents a higher logical level connectivity, possibly a global view of
combined connectivity from different VNFFGs of a given NS.
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Network Service Descriptor (NSD)
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Figure 4.1-1: NSD overview

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 templatesspecified in the present document are exchanged at the
Os-Ma-Nfvo reference point as specified in ETSI.GS NEV-1FA 013 [i-2]:

The format of the VNF descriptors referencedin 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 (e.g. 1,
2, 0..N, 1..N). A cardinality range starting with 0 indicates that the attribute needs not always to 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 "Not specified”, this means that the specification of the
typeisleft to the data model design stage.

e  The"Description column" provides a brief explanatory description and additional constraints.

The following notations, defined in |SO/IEC 9646-7 [i.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.
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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 "ldentifier 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 (Reference to Vnfc)" or "ldentifier (Reference to Vnfc, VirtualLink or Virtual Storage)”.

4.4

Various levels of NFV entities

For NFV management and orchestration, there are four basic levels of entities:

Descriptors - general type definitions for things such asNSs, VNFsand VLs.

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

- A descriptor object may provide (among other things) val ue 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.

NFV entity classes - these are classesthat 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 subseguent levels.

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

5

5.1

5.2

Functional requirements
Void

Functional requirements for Network Service Descriptor

Table 5.2-1 specifies functional requirements applicable to the templates for NSD instances.
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Table 5.2-1: Functional requirements for NSD

Numbering Requirement description

NST _NSDO001 |The NSD shall reference the VNFDs applicable to its constituent VNFs.

NST_NSDO002 |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 an 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. removing existing VNF instances from an NS instance).

NST NSD010 |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 unique identifier for identifying each descriptor instance.

NOTE 1: An NS might have multiple graphs, for example, for:

Control plane traffic.

Management plane traffic.

User plane traffic.

These can be used for specifying different Deploymentd-lavours (DF) for.the NS in the NSD or in determining

the need to scale-out.

1)

2)

3)
NOTE 2:
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

Functional requirements for Network Service Deployment
Flavour

Table 5.3-1 specifies functional requirements applicabletothe templates for describing NS DF.

Table 5.3-1: Functionalrequirements for NS DF description

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. See note 1.

NST_NSF007

An NS DF description shall enable describing affinity and anti-affinity rules between the constituent VLs.
See note 1.

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 2.

NST_NSF009

An NS DF description shall support the capability to describe a priority for the NS instance. See note 3.

NST_NSF010

An NS DF description shall support the capability to describe the service availability level for the NS
instance. See note 4.

NOTE 1:
NOTE 2:

The rules need to consider that constituent VL(s) can be instantiated within an NFVI-PoP or across a WAN.
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.

NOTE 3:
NOTE 4:

This information is used for example during resource allocation to resolve conflicts during resource shortage.
This information is used for applicable NS/VNF LCM related operations, for example during resource

allocation to assist in the selection of virtualised resources with appropriate resiliency characteristics.
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