ETS| GS NFV-”:A 031 V3.3.1 (2019-09)

GROUP SPECIFICATION

Network Functions VlrtqzefﬁQatlon (’NPQV) Release 3;
Managemen@m@brch%s?ratlon
Requirements @H mtgﬁaﬁes specification
for ma@ﬁgﬁle\mﬁ@f&i\lFV MANO

Q\’b%\
Qa
N NS

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��OX#Fb\X�ܫ���ϻ���ġ���7l?[(����ꥃT��K��'�.����������?��d��XV}~5R����G"���(�3rEC��?W�Ό��	����v�8��[�Ψh��i���&

2 ETSI GS NFV-IFA 031 V3.3.1 (2019-09)

Reference
RGS/NFV-IFA031ed331

Keywords
interface, management, MANO, NFV,
requirements

ETSI

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

Tel.: +334 9294 42 00 Fax;+33 493 6547 16

Siret N° 348 623 56200017 - NAF 742 C
Association a but nonducratif'enregistrée ala
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 nat: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 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


7�9��6_=�@Q��_
��� \�k�Q�pʐ�w��a����߱���mb�&����.�k�Q�� �j�*��Z ��E�G�i�
�|������3m�v߉N��5��r�������O�"��&�s��;Fʪ��

3 ETSI GS NFV-IFA 031 V3.3.1 (2019-09)

Contents
Intellectual Property RIGNES..........oiiiiie e s e e s enenre s 10
01 Yo (o SRS 10
Modal VErDS tEMINOIOQY .......civeeieciiieecie sttt ae s te e re e be s be e besbe e e e seeeneentesteenaentesreensenneens 10
1 o010 R 11
2 L= £ 01 SRS 11
21 NOIMBLIVE FEFEIENCES ... ettt sttt et et e e s eestesae et e e se e st et e sseneeseeebesaeeseeneenseseeseesseeneeneeneeneeses 11
22 INfOrMELIVE FEFEIENCES. ... ettt ettt ettt e et e b e e e e be s et eae e e et e seeseesaeeneeneeeeneees 11
3 Definition of terms, symbols and abbreviations.............ccceeciiicinecec e 12
31 1= £ 0P ST PSPPSR 12
3.2 Y 1210 SRS 12
3.3 ADDIEVIBLIONS ...ttt bbbt bt e et e ee e bt sh e b e e h e e ae e e e ne e b e sReeh e e Re et e b e bt bt eheene e e re e 13
4 Overview and framework of management of NFV-MANO .........cooooiiiiiinineeeeeeese e 13
41 011 0o 1 o o PSSRSO 13
4.2 =00 Yo PSS 14
42.1 OVEBIVIBWW ..ttt e ettt a et e e e e see et e s st eaeeae e e e eeeeeebeeReeseene e eeaeeseeebeaaeeneeneensesseseesaesneeneeeenses 14
4.2.2 External entity consuming interfaces for management.of an NFV-MANQO functional entity ................... 14
423 NFV-MANO functional entity consuming interfaceés for management:of-another NF\V-MANO

L0 ot (0] = = 1 e e A S o USSR 14
4.3 NFV-MANO functional entity and NFV-MANOISENVITES .......c.eecibiure ireesieeseesiesieeseeseeseeessesnsssseesseesseensenns 15
5 REQUITEIMENTS......cviieeeiisiceererie e b e B350 e 2 nteeneetesseenseseeeneesesseesesseeneeseeeneensensens 16
51 INtroduction and CONVENTONS ............e . pee et eeeee e neegiiiee e neeneeneeseesseseessesseeseeneensessessessessessessesnesneensensees 16
511 (@ QYT =y S S S SRS 16
5.1.2 (O01 0117 011 0] 1 S O s oSO 16
52 INEEITACE FEOUITEMENTS. ...t ek ke e i 00 00 ettt e et et ss e eb e se e e eb e b e s eb e e e s eb e s es e bt s e se bt b e neebenn e e ens 17
521 Interface requirements for, fault management:of. an NFV-MANO functional entity..........c.ccooeervereeenienne 17
522 Interface requirements for performance management of an NFV-MANO functional entity...................... 17
523 Interface requirements for configuratien and information management of an NFV-MANO functional

<0111 18
524 Yoo O SRS 18
525 Interface requirements for interface for log management of an NFV-MANO functional entity ................ 18
6 INEErfaCES SPECITICALION. ... i ettt sttt te et et e s reetesae e e e tesneeneeseesneeseseeeneens 18
6.1 011 0o 1 1 o o PSSR 18
6.2 NFV-MANO configuration and information management iNterface ..........coovevrenencenesee e 19
6.2.1 (D= wi ] o] Lo ] o FH OSSOSO PSPPSR PSR 19
6.2.2 MOdify CONFIG OPEILHION ...ttt et bbbt e et b bbb 20
6.2.2.1 (@01 = 10] g Io (===t 1 (o) o 1SS 20
6.2.2.2 101U 0= =01 [ T PSPPSR 20
6.2.2.3 L@ 011 01Ul 0= =110 (= £ T SRR OPRRRR 20
6.2.2.4 (@ 01< 1 0] 0 I 0=-U 1 (TS 20
6.2.3 Query Config INFO OPEFELION.......ccueiiieeeie et rte et e st e e te s e e sreesaeesaeeteesaesreesseesreenseensenneennes 20
6.2.3.1 OPEratiON AESCITPIION ...ttt b e bbbt bt b et eb s s bt b et b e nn e enis 20
6.2.32 [NPUL PAIBIMELETS.. ... .o s s s e e s e sa e e s e e sae e sae e sneesneeneeas 21
6.2.3.3 OULPUL PAIBIMELEIS ...ttt sttt ettt b e bt e s e e b sr e R e s et ebe et e nesnesrearesreen e e e enneneeas 21
6.2.34 OPEIALTON TESUITS ...ttt bbb s bt b et b bbb s st e bt b et ebenn e ens 21
6.24 SUDSCITDE OPEIEIION.......ccvieeeeteee ettt b bbbt b e bt b e sb et b e s b e e ebesbeneebesbennenea 21
6.24.1 OPEratiON AESCITPIION ...ttt b e bbbt bt b et eb s s bt b et b e nn e enis 21
6.2.4.2 101U I 0= =11 [ T SRS 22
6.2.4.3 O N 11 01Ul 0= =111 (= £ T PSP PUROPRRRR 22
6.2.4.4 (@ 01< 1 0] 0 I 0=-U 1 (TS 22
6.2.5 Terminate SUDSCIiPLION OPEFELION. ........eiieeieeieeseerteecee st e seeste et e estesree s e e s teeteseessaesreesaeenseenseenseessessenssenssns 22
6.25.1 (@01 = 10] g o (===t 1 o101 RS 22
6.2.5.2 101U 0= =01 [ T PRSP 22
6.25.3 OULPUL PAIBIMELEIS ...ttt sttt r et bt bt e e s e sn e besr e R e et b e e e e n e nesrearesreere e e esneneeas 23

ETSI


���U�m���45������S��ҽ�eCيG%�M#vn�\���,�,���¥�����x
�8��$BK�����z�e���U�O�]��F�7<��YS4b�DOѳZ����|�gVkW�&Ç��^j�=���

6.2.54
6.2.6
6.2.6.1
6.2.7
6.2.7.1
6.2.7.2
6.2.7.3
6.2.74
6.2.8
6.28.1
6.2.8.2
6.2.8.3
6.2.84
6.3
6.3.1
6.3.2
6.3.2.1
6.3.2.2
6.3.2.3
6.3.24
6.3.3
6.3.3.1
6.3.3.2
6.3.3.3
6.3.34
6.34
6.34.1
6.3.4.2
6.3.4.3
6.3.44
6.3.5
6.351
6.352
6.3.5.3
6.3.54
6.3.6
6.3.6.1
6.3.6.2
6.3.6.3
6.3.6.4
6.3.7
6.3.7.1
6.3.7.2
6.3.7.3
6.3.74
6.3.8
6.3.8.1
6.3.8.2
6.3.8.3
6.3.84
6.3.9
6.3.9.1
6.3.9.2
6.3.9.3
6.3.94
6.3.10
6.3.10.1
6.3.11
6.3.11.1
6.3.11.2
6.3.11.3
6.3.11.4

4 ETSI GS NFV-IFA 031 V3.3.1 (2019-09)

OPENALTON TESUITS ...ttt bbb bt b et b b ese bt s s e bt b e e b nn e ens 23
INOLITY OPEIBEION. ...ttt ettt et b e bt et b e et b e s e et b e s e et b e s e et e b e e et eb e st et eb e b 23
OPEratiON AESCITPIION ...ttt b e bbbt bt b et eb s s bt b et b e nn e enis 23
Query SUDSCIiPLION 1NFO OPEIELION. .......ceveiteieterieiet ettt ettt sb et b e b b se b snesnenea 23
(D= S'ei g o1 o] o [N TSP OO P TP STPPTOTSRURTPTRRON 23
101U 0= =11 [ T TSRS 23

L@ 011 01Ul 0= =110 (= £ T SRR OPRRRR 24

(@ 01< 1 0] 0 I €=U (TS 24
Change SEaLE OPEIALiON .......eecveeieeieieesee st e seeee st et e s e e e et e sseeste e te e teetesseesseesseeseenseasseesenssaessensseesenneennes 24
(01 1 o) o S 24
[NPUL PAIBIMELETS...... .o et e e s e sa e e s e e sae e sae e saeenneeneeas 24
OULPUL PAIBIMELEIS ...ttt sttt ettt r et b e bt e e e e r e sr e r e s et b e e e e n e nesreeresreere e e enneneeas 24
OPEIALTON TESUITS ...ttt bbb bbbt b es bbbt eb e b e na e ens 25
NFV-MANO performance management iNTEITACE .........couriirirere e 25
(D= wi ] o] Lo ] o FH OSSOSO PSPPSR PSR 25
Create PM JOD OPEIELION.......couiiiiietereeeetese ettt ettt b e ettt b et b e b et s b e e b b e e b s b nnenea 25
(01 1 o) o SR 25
101U I 0= =11 [ T PRSPPSO 26

L@ 011 01Ul 0= =110 (= £ T SRR OPRRRR 26

(@ 01< = 1 0] 0 1 0=-U (USSR 27
DS (el (VI o] 1Yo o = = (] o) o 27
(01 1 o) o OSSR 27
[NPUL PAIBIMELETS...... .o e e s s esae s s e sae e e sae s sae e sae e sreesneeneeas 27
OULPUL PAIBIMELEIS.....c.viireiiierieieeie e e e e sr e resreere e on e e sre st e st ese e e e s e e e sr e resreere e e esneneeas 27
OPEraiON TESUITS ...t e i e g b ettt ns et be e ese b s nb b ebena e enis 27
QUENY PM JOD OPEraLiON ....eveieieteieeeeie e erms e ere s 8o aih ekttt et b et e e e ebesbe e enesneneenen 28
DESCIIPLION ...ttt e 00ttt Fe e e sttt se e et e se e e eb e e eb e s b e e ebenbeneebeebennenea 28
[NPUL PAraIMELETS........ooiieiiiee s T B3 Th et 28
OULPUL PAIBIMELENS....eovvieiereeieee s fe e i e e s e binee e isoE e i3y Tan e enseeesseeesseessseesnssesnseesssesensesensessnseessseesssenaes 28
(7015 1 110 g I {=ST | (S S e S 28
Create Threshold OPEratioN.... .. s e i e i e e titen e eaeesteesteesteesteeseeseesseesseesseenteessesseesseesseesseesesneennes 28
(D1 o 1 (0] o e 2 S 28
INPUL PAIBIMELETS. ... o ot eitei sttt s e 3ot e sttt sateesbteesateesbbeesaee e sabeesabe e sab e e s abeesabeesaeeenaeeesneeenabeesnneenares 29
OULPUL ParBIMEIENS ... et e 60 et ettt et st bt st et e e e e sr e r e sr e e b e s et eb e e e e s e nnesr e e resreer e e e esnennean 29
OPEAiON TESUITS ... 5 ettt bbbt e et b s bt b e na e ens 29
Delete ThreshOlAS OPEraLiON ......... i ol ettt ettt b et b e et et bbb ne e 29
(D= S'wi g ol Lo] o T o - ST P TSP PSTPPTOTSRURPTRRON 29
[NPUL PAIBIMELETS........eo T e et e e e sa e e e e sae e sae e sreesneene s 30
OULPUL PAIBIMELEIS ...k freeeeeueeeesres st er st r et e et sr st sb e st e et e e e e e ss e s besreer e s et ebeeas e s enesreeresreebe e e enneneeas 30

(O] 01c = 10] g I 0=-SU 1 (S USS 30

(O 0T= VA I gl 00 Fo ] 1= 1 o] o [ 30
(01 1 (o) o S 30

L 01U 0= =T 1 [ T TP S 30

L@ N 11 01U 0= =110 (= £ T PSPPSR 30

(@ 01< 1 0] 0 1 0=V (U 31
SUDSCITDE OPEIEIION.......ccveeeeeteeeet ettt b bbbt b e bt b e sb et bt s b e e ebesbeneebenbeneenea 31
(D= S'ei g o1 [o] o [N TSP P ST P PP STPPTOTSRURPTPRON 31
[NPUL PAIBIMELETS.. ... .o s s s e e s e sa e e s e e sae e sae e sneesneeneeas 31
OULPUL PAIBIMELEIS ...ttt sttt ettt b e bt e s e e b sr e R e s et ebe et e nesnesrearesreen e e e enneneeas 31
OPEIALTON TESUITS ...ttt b e bbbt bbb st b s s e bt b e b e e ens 31
Terminate SUDSCIPLION OPEIALTION.........oiiiieeirt ittt 31
(01 1 o) o OSSR 31
101U I 0= =11 [ T SRS 32

O N 11 01Ul 0= =111 (= £ T PSP PUROPRRRR 32

(@ 01< 1 0] 0 I 0=-U 1 (TS 32
L1 V0] 1= £ o o P 32
(D= S'ei g ol o] o [P SO ST PP RSTPPTOTSRURPTRON 32
Query SUDSCIiPLION 1NFO OPEIELION. .......ceveiteeeterteiet ettt ettt bbbt b e b b se b srennenen 32
(D= S'ei g ol o] o [P SO ST PP RSTPPTOTSRURPTRON 32
INPUL PAIBIMELETS........eoiii ittt b e b e e s e s s e s e e sae e sae e sreenneeneeas 33
OULPUL PAIBIMELEIS ...ttt sttt ettt sttt se e s s R e Rt bt et e s e e s e e e nesr e resreer e e e enneneeas 33
OPENALTON TESUITS ...ttt bbbt bbbt bbb e bbb st b e e e st eb e b e b e e ens 33

ETSI


¢cf�8Fh	�܁㵦s5�oe���^��Pe$� P{"���$����~_�&���j����˟��5q�y�3 ���:@Tڕ�ّ��w��|����UC�كpVD��K��PvfC��*��2��`8}�{U��

6.4
6.5
6.5.1
6.5.2
6.5.2.1
6.5.2.2
6.5.2.3
6.5.24
6.5.3
6.53.1
6.5.3.2
6.5.3.3
6.5.34
6.5.4
6.54.1
6.5.5
6.551
6.552
6.5.5.3
6.554
6.5.6
6.5.6.1
6.5.6.2
6.5.6.3
6.5.6.4
6.5.7
6.5.7.1
6.5.7.2
6.5.7.3
6.5.74
6.6
6.6.1
6.6.2
6.6.2.1
6.6.2.2
6.6.2.3
6.6.2.4
6.6.3
6.6.3.1
6.6.3.2
6.6.3.3
6.6.34
6.6.4
6.6.4.1
6.6.4.2
6.6.4.3
6.6.4.4
6.6.5
6.6.5.1
6.6.5.2
6.6.5.3
6.6.54
6.6.6
6.6.6.1
6.6.6.2
6.6.6.3
6.6.6.4
6.6.7
6.6.7.1
6.6.8
6.6.8.1
6.6.8.2

5 ETSI GS NFV-IFA 031 V3.3.1 (2019-09)

Yoo 33
NFV-MANO Fault Management iNTEITACE. ..ot 33
(D= wi ] o] Lo ] o FH OSSOSO PSPPSR PSR 33
SUDSCITDE OPEIEIION.......ccveeieteeeet ettt b bbb bbbt bt b e bt b s b e e et e sbeneebenbennenea 34
(D= S'ei g o1 o] o [N TSP OO P TP STPPTOTSRURTPTRRON 34
101U 0= =11 [ T TSRS 34

L@ 011 01Ul 0= =110 (= £ T SRR OPRRRR 34

(@ 01< 1 0] 0 I €=U (TS 34
Terminate SUDSCTiPLION OPEFELION.........eiieieeieeseerieecee st e steesteete e sree e e s teeteseessaesseesaeenseenseenseensessenssenssens 35
(01 1 o) o S 35
[NPUL PAIBIMELETS...... .o et e e s e sa e e s e e sae e sae e saeenneeneeas 35
OULPUL PAIBIMELEIS ...ttt sttt ettt r et b e bt e e e e r e sr e r e s et b e e e e n e nesreeresreere e e enneneeas 35
OPEIALTON TESUITS ...ttt bbb bbbt b es bbbt eb e b e na e ens 35
INOLITY OPEIBEION. ...ttt ettt et b e bt et b e et b e s e et b e s e et b e s e et e b e e et eb e st et eb e b 35
(D= S'ei g o1 [o] o [N TSP P ST P PP STPPTOTSRURPTPRON 35
Gt ALBITN LISt OPEIEHION ....e.eeeeteeeiiete ettt ettt b ekt b e e b e b e bt s b e st bt b e e eb e sbe e ebesbeseebesbeneenen 36
(01 1 o) o SR 36
101U I 0= =11 [ T PRSPPSO 36

L@ 011 01Ul 0= =110 (= £ T SRR OPRRRR 36

(@ 01< = 1 0] 0 1 0=-U (USSR 36
Query SUDSCIPLION INFO OPEIALION. .....cvieieee e e et et seeera e re e reenteeeeeneeenes 36
(01 1 o) o OSSR 36
[NPUL PAIBIMELETS...... .o e e s s esae s s e sae e e sae s sae e sae e sreesneeneeas 37
OULPUL PAIBIMELEIS.....c.viireiiierieieeie e e e e sr e resreere e on e e sre st e st ese e e e s e e e sr e resreere e e esneneeas 37
OPEraiON TESUITS ...t e i e g b ettt ns et be e ese b s nb b ebena e enis 37
Acknowledge AlarmS OPEraiON ........c.ovuieeeeuatesmeeereenseesese il i ettt sb bbbt sb e b e e 37
DESCIIPLION ...ttt e 00ttt Fe e e sttt se e et e se e e eb e e eb e s b e e ebenbeneebeebennenea 37
[NPUL PAraIMELETS........ooiieiiiee s T B3 Th et 37
OULPUL PAIBIMELENS....eovvieiereeieee s fe e i e e s e binee e isoE e i3y Tan e enseeesseeesseessseesnssesnseesssesensesensessnseessseesssenaes 38
(7015 1 110 g I {=ST | (S S e S 38
NFV-MANO 10g Management iNTEEfACE aur .. .vve ki e ieesteerteetesee st este e te e tesseessaesseesreesseeeesneesseesseenseensenns 38
1S o) e S = S 38
Create Logging JOD OPEIELION.......c.cceeee i e diet e st esteeteeseesseesteesteeseeesseseesseesseenseenseessesseasseessenssesnsesnsesnes 39
OPEratiON AESCITPIOM.....eivieeterteee e Fe A ettt ettt sttt b e eb e bbbt e e b s bbbt benn e ens 39
[NPUL PAIBIMELETS........ooii i e e s s s s 39
OULPUL PAIBIMELEIS ...t e ittt ettt r e st b e s e nesr e r e sneen e s e esne e 39
OPEATION TESUITS ... 2 e b bbbt b bbbt e et b e b nn e ens 40
SLOP LOGGING OPEIBLION ... i sttt sttt see et ettt sbe e b b se bt sbeseebesb e se e bt sbese e bt ebese et e sbe e ebesbeneenenbeneenea 40
100l (e ale (=S o T 1T o R TP PR 40
101U 0= =11 (T PSPPSR 40

O N 11 01Ul 0= =111 (= £ T PSP PUROPRRRR 40

(@ 01< 1 0] 0 I €=U (TS 40
(@01 VA ol o ] gTo T o] 0o o= = o o S 40
(@01 = 10] g o (===t 1 o101 RS 40
101U 0= =T 1 [ T PSPPSR 41
OULPUL PAIBIMELEIS ...ttt sttt ettt b e bt e s e e b sr e R e s et ebe et e nesnesrearesreen e e e enneneeas 41
OPEIALTON TESUITS ...ttt bbb s bt b et b bbb s st e bt b et ebenn e ens 41
SUDSCITDE OPEIEIION.......ccvieeeeteee ettt b bbbt b e bt b e sb et b e s b e e ebesbeneebesbennenea 41
OPEratiON AESCITPIION ...ttt b e bbbt bt b et eb s s bt b et b e nn e enis 41
[NPUL PAIBIMELETS...... .ot s s e e s e s sa e e s e e sae e sae e saeesneene s 41
OULPUL PAIBIMELEIS ...ttt sttt sttt bt bt s e s E e s et r e et b e e e e n e nesr e e resneere e e enneneeas 42

(@ 01< 1 0] 0 I 0=-U 1 (TS 42
Terminate SUDSCIiPLION OPEFELION.........eiieieeiieseerieecee st esreesteeteeseesreesree s e etestesseesseesseenseenseenseansessenssensses 42
(@01 = 10] g o (===t 1 o101 RS 42
101U 0= =11 [ T PRSP 42

O N 11 01Ul 0= =111 (= £ T PSP PUROPRRRR 42
OPEIALTON TESUITS ...ttt bbb s bt b et b bbb s st e bt b et ebenn e ens 42
INOLITY OPEIBLION. ...ttt ettt b et b e et b e et b e s e et b e s e et e b e se e st e b e nb et eb e s b et eb e b 42
OPEratiON AESCITPIION ...ttt b e bbbt bt b et eb s s bt b et b e nn e enis 42
Query SUDSCIiPLION 1NfO OPEIELION. .......cevereeirterieiet ettt b bbb b b e b sb e ebe e neenea 43
(D= S'ei g o1 [o] o [N TSP P ST P PP STPPTOTSRURPTPRON 43
[NPUL PAIBIMELETS........coii i e e sa e sa e e s e e sae e sae e sreesneeneeas 43

ETSI



���A\�E�AvVR?/��,�D�)`��h���p
mI���H�_��]8���f�������)�V����w#���{'������,X[9�9�G�hh9=������6q�_y������������"n�g

6 ETSI GS NFV-IFA 031 V3.3.1 (2019-09)

6.6.8.3 OULPUL PAIBIMELEIS.......eiteiii ettt ettt b e bt e e e s e R s Rt e r e et b e e e e n e e e srearesneeb e e e esneneeas 43
6.6.8.4 OPEIALTON TESUITS ...ttt bbbt bbb et b bbb e s b e b et b e e ens 43
7 [NFOrMELTON EEIMENLES...... ..ttt b e bt ettt e e st b e st e st e e et e e s e nre b es 44
7.1 gL 00 W 1ol BTSSP PR URUSTOSPP 44
7.2 Information elements and notifications related to NFV-MANO configuration and information

LT 10210 0 o | PP PRSPPI 44
721 110 o (0o (o] o FOO TSP U U PPURTURURPRRIN 44
7.2.2 INformationChangedN Ot fFiCaLION...........c.cccuieiericci ettt e teeeesneeenes 44
7221 (D= S'ei g o1 o] o [T PSPPSR PRTOTSRURPTRON 44
7222 THIQOEN CONTITION. ...ttt et b et b e b et eb bbb 44
7.2.2.3 N T o0 =R 44
7.2.3 ManoEntitylnfo information ElEMENt ..o e 45
7231 (D= S'ei g o1 o] o [T P TSP P PP STPPTOTSRURPTRRON 45
7.23.2 N T o0 =R 45
724 ManoEntityl nterface information EleMENL.............ccuv e 46
7.24.1 (01 1 o) o S 46
7242 F N 1] o1 (=SSO 46
7.25 SupportedOperation iNformMatioN ElEMENL............coooi it ee e e 49
7.25.1 (01 1 (o) o S 49
7.25.2 F N 1] o1 (=SSO 49
7.2.6 ManoConfigurableParam information &l @MENL.............coeiiireiririe e 49
7261 (D= S'ei g o1 o] o [N TSP P ST P PP STPRTOTSRURPTRN 49
7.26.2 N T o0 = RS 49
727 NfvoSpecificlnfo information Element ................ 8P e 50
7271 DESCIIPLION ...ttt et @y e e ettt ettt ee et b et bbb nnenea 50
7272 F N 1] o1 (=PTSRS SOOI 50
7.2.8 VnfmSpecificinfo INfOrmation €l emENt .. 6. ... 30 e e e e ste s e s e steesae et e e e s et e teeneesraesreesreas 50
7.28.1 (1w 1 (0] o 1 SR 50
7.2.82 F N 1] o0 1= AL T o SRS 50
7.2.9 VimSpecificlnfo information elemMENt G kbl e i et e et esraesraesnees 51
7.29.1 (D15 w g1 (0] o [ o A o S S SR 51
7.29.2 F N g o0 = R 51
7.2.10 ManoServicel nfo iNformation ElemMENt ... i e st e e neen 52
7.210.1 DESCIIPLION ...ttt T ettt ettt b bbbt b e bt b b e st bt b e e eb e s b e e ebesbennebeebennenea 52
7.2.10.2 F N ] o U1 TR 52
7.2.11 ManoPeerConfig iNfOrmation & EIIBNT. ..ottt e 52
72111 (D S'wl ol Lo o [ TSP P TP PSTPPTOTPRUPPTON 52
7.211.2 FN 11 o101 = S SRS 52
7.2.12 ManoConsumerl nterfacelNfoiNformMation ElEMENL.........c.cooivei e e 53
72121 (07 1 o) o S 53
7.2.12.2 F N 1 o101 1= RSP 53
7.2.13 ManoEntityComponent information El@MENT ............cceveie e e 54
72131 (D= S'ei g ol o] o [P SO ST PP RSTPPTOTSRURPTRON 54
7.213.2 N T o0 54
7.3 Information elements and notifications related to NFV-MANO performance management............coeeeveeeene 54
731 0o 1 ') o P RRSRSN 54
7.3.2 Performancel nformationAvailabl ENOLIfiCALION .........cooiiiiii e 54
7321 (D= S'ei g o1 o] o [T P ST P PP PSTPPTOTSRUPPTRN 54
7.3.2.2 QLI [0 T 0] 0 [ 1 oL 55
7323 F N 1] o1 1= SRS 55
733 ThresholACrOSSEONOTIFICAIION ........eeueeeeieie ettt e bt e bbb bt ene e e e s 55
7331 (01 1 o) o OSSR 55
7.3.32 QLI [0 T T o o] 55
7.3.33 F N 1] o1 1= SRS 55
734 PMJob iNfOrmMation EEMENL ...........oeiie ettt sttt et e e e e saeseesbesneebeeneenseneens 56
7341 (D= S'ei g o1 o] o [T U OO PSPPSR PPTOTSRUPPTRON 56
7342 N T o0 =R 56
735 Threshold iNformation BEMEN....... ..o e se et ene e enee s 57
7351 (D= S'ei g o1 [o] o [N TSP P ST P PP STPPTOTSRURPTPRON 57
7.35.2 N T o0 =S 57
7.3.6 PerformanceReport information €l @mMENL............c.oouiiiere e re e s 57

ETSI


g��x��ۖ��ݶ3��i��'�EZ�yr��r�\��|��.�����`�J�6��n�g��d�RI�로Ԛs��$��[X��� �J��q�V����>?iN����\]4����52�)�ÝR�7��(��

7 ETSI GS NFV-IFA 031 V3.3.1 (2019-09)

7.36.1 (D= S'ei g o1 o] o [N TSP P TP PSTPPTOTSRUPTPTRON 57
7.3.6.2 N T o0 =S 57
7.3.7 PerformanceReportEntry information €l @MENt ............ooeeierrereree e 58
7371 (D= S'ei g o1 o] o [T PSPPSR PRTOTSRURPTRON 58
7372 N T o0 =S 58
7.3.8 PerformanceVaueEntry information €lemMent ............ccoooe e iee e e 58
7.38.1 (01 1 (o) o SR 58
7.3.8.2 F N 1 o1 (=SSR 58
7.4 Information elements and notifications related to NFV-MANO state management ..........cccoveeeveeveeiceeseeereeenns 59
74.1 11 d0o (0o (o] o FOO ST P TP OT TP PRURTURURPRRIN 59
742 StAtEChANGENOLITI CBIION.......eceeiteieeiiete ettt bbbt bbb e eb e b e ebesbeneenea 59
7421 (D= S'ei g o1 [o] o [N TSP P ST P PP STPPTOTSRURPTPRON 59
7422 THIQOES CONUITIONS ...ttt bbb st bbb et b et eb bt bena e 59
7423 N T o0 =S 59
75 Information elements and notifications related to NFV-MANO fault management ...........cccceoveeveneecrennene 59
751 0o 0 o) o O TRRSRS 59
752 ALBIMINOLTICATON ...ttt bbbt e b bt e b e s aeeb e et e e e b e sbenbeeneene e e enrees 60
7521 (01 1 o) o SR 60
75.2.2 QLI [0 = T o o] 60
7523 F N 1 o1 (=SSP 60
753 AlarMCIEArEANOLITICALION .....ecuieieeeite ettt b et b et e bbb aeene e e e e s 60
7531 (01 1 o) o OSSR 60
7532 THIQOEr CONTITIONS......c.eeeiitiieeiirtee ettt s bbb e b bt s b et eb et b e b 60
7.5.33 N T o0 = RS 60
754 Alarm information ElEMENE...........ocoirre et e e o ettt ee e e e e et e e e neene e e eneees 60
7541 DESCIIPLION ...ttt e st B e a M ettt se et eb et sb e e et e sbe e ebesbennenea 60
7542 F N g o U= S S 61
755 AlarmLiStREDUITINOLHFICATON ... i3 et ettt e et e sae e ene e e enee s 62
755.1 (D1 o ] (0] o 1 P S 62
7.55.2 LI [o 1= g el ao [ 0] 0= TN~ S S o 62
7553 F N 1] o0 1= O o SR TS 62
7.6 Information elements and notificationsrelated:to NFVsMANO log management.........ccccveeveeeeveeveereeseennenns 62
76.1 TNEFOTUCTION. ... Tttt ettt h bttt s e bt bt ehe b e e st e st e e e b e besbesb e e e enneneens 62
762 LogReportAvailabilityNotification information element...........ocooeiiriienneee e 62
7621 (D= S'ei g ol Lo] o [ S o PO PSPPSR PRTOTSRUPTPTRON 62
7622 THQOES CONTITTION. ...t ittt b ettt b et b et et b s 62
7.6.2.3 F N T o0 = e RS 62
7.6.3 LoggingJob iNfOrmMBation € EMIENT 4. .....ceeeieeeete ettt ettt b ettt sb e 63
7631 (D= S'el g o o] o T e TSP P ST P PP PPTOTSRURPTRON 63
7.6.3.2 ALITTDULES. ..o e ettt sttt sttt sttt e st e 63
8 Metrics and performanCe MEASUMEMENTS. .......couiiiirerrerieiee ettt r e e se s b s e e e 64
8.1 [T goTo W 1ol BTSSP PR UR USSP 64
8.2 Measured object tyPE AefiNItIONS..........coiirie et 64
821 Y =T a 0] =g ) OO U TSP P TSR UT SR P SR 64
8.2.2 Y= TS ot P RRRN 64
8.2.3 s aTo F g = = ot oo 1o P RRRRN 65
8.24 = aTo g L= = ot 0 T U 0 RSP RTRSN 65
8.3 Performance object types by NFV-MANO SEIVICES ..ottt 65
831 V=120 T 0 o] = 1Y 0= 65
8.3.2 WWOTKEIOW BYPES .ottt ettt e e et e e be e be et e enteentesneesseesaeesaeeseenseenteensensenssensnnns 68
84 Generic PerformManCe MEASUIEIMENTS ..........ciiiiieiereesee st esteeteete e e e sree s e eteeteeeesseesaeesreesseenseanseenseeseenseessensses 68
84.1 11 d0o [0 (o] o FOO TSR P TP T PR URTURURPRRIN 68
8.4.2 NFV-MANO functional entity reSource MeaSUIEMENTS..........cceveererruerierieeseeseeeeeeesseeseesreesreensesessneesnes 68
8.4.2.1 MEAN CPU ULHTIZALION. ...ttt sttt st st et e se s beseesesse e ebesaeneesesbeneenens 68
8.4.22 (S O = V1] 1174 4 o] o S RRSRSN 69
84.23 MEAN MEMOIY ULTHTTIZALION ..ottt ettt b e et b e et b et et sa e b b nnenea 69
8424 Peak MEMOTY ULIHTIZELION .......ovieiieieeeete et b ettt b sa e eb b nnene 70
84.25 MEAN SLOragE ULIHTIZBEION.........covieeeiieeeeteet ettt bbb et b e et se e eb e e e b b nnenea 70
84.26 PEaK SOrage ULTTIZAETON ......ccveeeeiieeece ettt b e e b bbb seene 70
84.27 NUMDEr Of INCOMING PACKELS ........cueitiieiiite ettt b bbbt b eb e se e eb e b e ene 71
8.4.2.8 N[0 Tag 1ol e o TN (oo ] g o N =0 £ S 71

ETSI


����pv�;Ð�(�:�6_���x�0�<b�L����j��_������N"��驄o�V��(������
�iۥ���ޙ�%s ��r����<����F�y���5�%�rOp
t�g4��_��<����a�e

8 ETSI GS NFV-IFA 031 V3.3.1 (2019-09)

84.29 NUMDEr Of INCOMING DYLES. ...ttt et st b e e eb e e ebesr e ene 72
8.4.2.10 NUMDEr Of OULJOING DYLES..... oottt ettt et eb e bbb e b b snene s 72
84.3 NFV-MANO SErViCE MEASUFEIMIENES. ......eiviteeirteetieueeseeseeneeseeseestesaeeseseeseseessessessessessesseeseessensessessesseensessens 73
8431 Mean number of ManNaged ODJECES ........c.eiiriiii i b e 73
8432 Peak number of managed OBJECLS..........c.oiiiiii e e 73
8.4.3.3 Mean number of active lifecyCle WOrKFIOWS...........c.ooiviieeicec e 73
8.4.34 Peak number of active lifeCycle WOrKFIOWS ..........cooi i 74
8.4.35 Number of active lifeCyCle WOrKFIOWS...........ooeeriiieeee e 74
8.4.3.6 Number of completed lifeCycle WOrKFIOWS...........cocveiieece e 75
8.4.3.7 Number of failed [ifeCyCle WOTKFIOWS..........ooieieicece e 75
8.4.38 Number of temporary failed lifecycle WOrKFIOWS............cooriiiiiiiire e 75
8.4.39 Number of rolling back lifecycle WOrKFIOWS............coiiiiiiiceee e 76
8.4.3.10 Number of rolled back [ifecyCle WOrKFIOWS..........cccoirciiii e 76
84311 Number of starting lifecycle WOrKFIOWS..........ccoiiiiiiiieee e 76
8.4.3.12 Number of processing lifeCyCle WOIKFIOWS..........ccuiiieiiincres e 77
844 NFV-MANO interface producer MEASUrEMENTS . .......c.ereiriirieeriereee ettt sbe e se e st besb e sbe e 77
84.4.1 Number of total incoming messages on a producer INTEIfaCe .........oevveceece e s 77
8.4.4.2 Number of total outgoing messages on a producer iNtEIface .........covvvvvercevceesee s 78
8.4.4.3 Number of success outgoing messages 0N a producer INtErface.........ccvvvv e ieeerieereese e 78
8.4.44 Number of consumer errored outgoing messages on a producer interface..........coocvvvvveeveenveneesennn, 79
8.4.45 Number of producer errored outgoing messages on a producer interface.........cccocvvvvvecevcesceesceeseeniens 79
845 NFV-MANO interface CONSUMEr MEASUNEIMENTS.......c.ueitirterieeteeieeeeee st e b st sse s e e eeeseesresbesaesbesaeeneeneens 80
8451 Number of total incoming messages on a ConSUMES INLEITACE ..........ereiriereiene e 80
8452 Number of total outgoing messages on a CoNSUMEr INEEIfaCE. .......aBeriririeierereee e 80
8453 Number of successincoming messages 0N a.€oNSUMEY iNLErfate:... i 81
8454 Number of consumer errored incoming messages on a CoNSUMEriNterface ........oovvvvvevencenieneenens 81
8.4.55 Number of producer errored incoming.messages on a consumer INtErface..........ccovvveerereinenieneenens 82
8.5 Specific performance MEASUrEMENTS......... ks uieft oo ii s b the e et resee st s te st st sttt s st b e et st e et ebesre e s 82
9 SECUNItY CONSIABIEIION ... siie i et oee e esf e e g e seseessenseesseeseesessessesbessesseseeneeneenensesseneensas 82
9.1 INEFOOUCTION ... T e e ek e B8 ettt ettt ettt sh bt st ene e s 82
9.2 SECUNTY BSSESSIMIENL .....evveveeeeee et Do ee s s seg b o e nsideenseenseenseessesseesseesseessesssesnsesseesseesseenseanseensenseessenssenssens 82
9.3 SECUNTY TEOUITEIMENTS. ...t see it eee e freeee e Sue st AL ettt et st e e bt s s et et e e et e b e s e et sbesb e st e b e sa e st ebene et et e s b et ebenbe e e 83
Annex A (informative): NFV-MANO functional entity management aspects.........cccocvveeevvreennnnens 84
Nt 1 11 0o (1 o o O SRS 84
A.2  State MaNagEMENT GSPECES. ...ttt e eerreeiereereeseesreeseeseessre e e esseesreeseeaseesseesaeessessnsssnsesnsessseessessnnnas 84
A21 NFV-MANO functional entity. Stat€ MOAE] ..........ccveieeiieece e ee e 84
A211 L@ YT OSSR 84
A.212 Sz (=< TS SPPSPRPSN 84
A2.13 State MaNAgEMENT OPEFBLIONS ......c.veveeieeieereeieete et e ste e te e te e seesree s e e sseeeesseesseesseenseessesseesseesseesseesennsesnes 85
A214 B =0 [>T | = P 85
Annex B (infor mative): INFOrMatioN FIOWS........coiiiieiice s 87
2 0 R [ g1 0o 1o o o PSSR 87
B.2  Configuration MaNAGEIMENT ..........ccieieieeieseeeee sttt ettt e e s e e tesseeeesseeeeseeeneeseesseensensesreensesseens 87
B.2.1 Configuration of the NFV-MANO peering and APl 1€arMiNg.........c.ccoeireierineineneeee e 87
Annex C (informative): Performance measur ement definition template...........cccoeveieienincnnn 90
(O35 A 1 010 [UTox i o] o OSSR 90
(O =0 o] (RSP 20
Annex D (informative): SECUNITY ASSESIMENL....c.viiiiciiiticie ettt ae e e e sreebesreeneas 92
9 200 R [ g1 0o 1o o o PSSR 92
D.2 RIiSK analySiS and @SSESSIMENL ......c.eeuiiuiriiriirterteteee ettt st se s e se e ebe b e b e b e ne e s e nenesreenenre s e e 92
Annex E (informative): AULNOrS & CONEITDULONS......ciiiiiiiiieicciere s 9

ETSI


ҘP���� V�=�����e�_OhL�h�!ib��.Bۀ�7���gBE��v���ݣ��ajG9����QG����UC��z{Sak�&��R�5BEX����[�[G������
9zg�H���ļ��*־ޣ�

9 ETSI GS NFV-IFA 031 V3.3.1 (2019-09)

ETSI


K��1D�����h�8�{����=*��G�A��V��d�WeI�p���A/��X�#���zl^�-�v���E/�R�yg����W�A��ʹ�n���ѻ�>���b���[b�>������ٿ�������;�~��

10 ETSI GS NFV-IFA 031 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 SI Industry Specification Group (1SG) Network Functions
Virtualisation (NFV).

Modal verbs terminology

In the present document "shall", "shallxnot"”, "should", #should not", "may", "need not", "will", "will not", "can" and
"cannot" areto beinterpreted as described in clause 3.2.0f the ETS| Drafting Rules (Verba forms for the expression of
provisions).

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

The present document specifies the interface requirements, the interfaces and the necessary information elements
enabling the fault, configuration and information, performance, state and log management of NFV-MANO functional
entities.

In addition, the present document also describes the framework to support the management of NFV-MANO functional
entities.

The different aspects specified in the present document have been analysed firstly in ETSI GR NFV-1FA 021 [i.1].

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 availablein the expected location might be found at
https://docbox.etsi.org/Reference.

NOTE: While any hyperlinksincluded in this clausewere valid at the titne.of ‘publication, ETSI cannot guarantee
their long term validity.

The following referenced documents are necessary_for the application:of the present document.

[1] ETSI GSNFV-IFA 010(V3.1.2):" Network:Functions Virtualisation (NFV) Release 3;
Management and Orchestration; Functional requirements specification”.

[2] Recommendation ITU-T X.733: "Information technology - Open Systems Interconnection -
Systems Management: Alarm reporting function™.

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] ETSI GR NFV-IFA 021 (V3.1.1): "Network Functions Virtuaisation (NFV) Release 3;
Management and Orchestration; Report on management of NFV-MANO and automated
deployment of EM and other OSS functions'.

[i.2] ETSI GSNFV-MAN 001 (V1.1.1): "Network Functions Virtualisation (NFV); Management and
Orchestration”.

[i.3] ETSI GSNFV-IFA 005 (V2.3.1): "Network Functions Virtualisation (NFV) Release 2;
Management and Orchestration; Or-Vi reference point - Interface and Information Model
Specification”.

[i.4] ETSI GSNFV-IFA 006 (V2.3.1): "Network Functions Virtualisation (NFV) Release 2;
Management and Orchestration; Vi-Vnfm reference point - Interface and Information Model
Specification".
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[i.5] ETSI GSNFV-IFA 007 (V2.3.1): "Network Functions Virtualisation (NFV) Release 2;
Management and Orchestration; Or-Vnfm reference point - Interface and Information Model
Specification".

[i.6] ETSI GSNFV-IFA 008 (V2.3.1): "Network Functions Virtualisation (NFV) Release 2;
Management and Orchestration; Ve-Vnfm reference point - Interface and Information Model
Specification”.

[i.7] ETSI GSNFV-IFA 013 (V2.3.1): "Network Functions Virtualisation (NFV) Release 2;
Management and Orchestration; Os-Ma-Nfvo reference point - Interface and Information Model
Specification”.

[i.8] ETSI GSNFV-IFA 011 (V2.3.1): "Network Functions Virtualisation (NFV) Release 2;
Management and Orchestration; VNF Packaging Specification”.

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

[i.10] Recommendation ITU-T X.731: "Information technology - Open Systems Interconnection -
Systems Management: State management function”.

[i.11] Linux™ man pages. "vmstat - Report virtual memory statistics”.

NOTE  Available at: http://man7.org/linux/man-pages/man8/vmstat.8.html.

[1.12] ETSI GSNFV 003 (V1.3.1): "Network Fungtions Virtualisation (NFV); Terminology for Main
Conceptsin NFV".

[i.13] ETSI GSNFV-SEC 012 (V3.1.1): "Network Functions Virtualisation (NFV) Release 3; Security;
System architecture specificationfor execution of sensitive NFV components”.

[i.14] ETSI GSNFV-SEC 006 (V-1.1.1)"Network Funetions Virtualisation (NFV); Security Guide;
Report on Security Aspectsand-Regulatory-Concerns’”.

[i.15] ETSI GSNFV-SEC014 (V3.1.1)%"Network Functions Virtualisation (NFV) Release 3; NFV
Security; Security,Specification for:MANO Components and Reference Points”.

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 [i.12] and the following apply:

NOTE: A term defined in the present document takes precedence over the definition of the sameterm, if any, in
ETSI GSNFV 003 [i.12].

NFV-MANO functional entity application: set of NFV-MANO services
NFV-MANO functional entity component: internal component of an NFV-MANO functional entity

NFV-MANO management service: one or more management capabilities offered by an NFV-MANO functiona block
for the support of its operations, administration and maintenance

NFV-MANO serviceinterface: interface, associated to an NFV-MANO service, over which operations can be invoked
and/or notifications issued

3.2 Symbols

Void.
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3.3 Abbreviations

For the purposes of the present document, the abbreviations given in ETSI GS NFV 003 [i.12] and the following apply:

FM Fault Management
HTTP Hypertext Transfer Protocol
MANO Management and Orchestration
oM Object Mapping
Oss Operations Support Systems
PM Performance Management
PNFD PNF Descriptor
RAM Random Access Memory
SC Status Counter
TF Transparent Forwarding
VL Virtual Link
VR Virtualised Resource

4 Overview and framework of management of

NFV-MANO
4.1 Introduction

Network Functions Virtualisation (NFV) introduces a new:set of-management and orchestration functions in addition to
existing Element Management (EM) and Operations Support:Systems (OSS) functions. This new set of management
and orchestration functionsis referred as Network Etinctions Virtualisation Management and Orchestration
(NFV-MANO), and is used to manage and orchestrate;

- The relationship between the Virtuali sed‘Network Functions (VNFs) and the NFV Infrastructure (NFV1).

- The interconnection of VNFs:and/or other Physical\Network Functions (PNFs) and/or nested Network
Service(s) (NS) to realize aNS.

The NFV-MANO architectural framework in ET:SI GS NFV-MAN 001 [i.2] identifies and describes the following
functional blocks:

- NFV Orchestrator (NFV O);

- VNF Manager (VNFM); and

- Virtualised Infrastructure Manager (VIM).
The NFVO has two main responsibilities:

- the orchestration of NFV I resources across multiple VIM instances, fulfilling the Resource Orchestration
functions; and

- the lifecycle management of NS, fulfilling the Network Service Orchestration functions.
The VNFM is mainly responsible for the lifecycle management of VNF instances.

The VIM isresponsible for controlling and managing NFVI compute, storage and network resources. The VIM
manages the association of the virtualised resources to the physical compute, storage and networking resources.

Functional requirements for the NFVO, VNFM and VIM are specified in ETSI GS NFV-1FA 010 [1].

NFV-MANO functional entities shall be able to be managed for the purpose of configuring, monitoring and retrieving
relevant information for the network operator as specified in clause 5.3 and clause 10 of ETSI GS NFV-IFA 010 [1].
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