ETSI GS NGP 002 vi.1.1 2017-05)

= _' >

GROUP SPECIFICATION

Next Generation Protocols (NGP);
Self-Organizing Control and Management Planes

Disclaimer

The present document has been produced and approved by the Next Generation Protocols (NGP) ETSI Industry Specification
Group (ISG) and represents the views of those members who participated in this ISG.
It does not necessarily represent the views of the entire ETSI membership.



2 ETSI GS NGP 002 V1.1.1 (2017-05)

Reference
DGS/NGP-002

Keywords

management plane, next generation protocol,
self-management, self-organizing

ETSI

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

Tel.: +334 9294 42 00 Fax: +33 4 93 65 47 16

Siret N° 348 623 562 00017 - NAF 742 C
Association a but non lucratif enregistrée a la
Sous-Préfecture de Grasse (06) N° 7803/88

Important notice

The present document can be downloaded from:
http://www.etsi.org/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 (PDF) version kept on a specific network drive within ETSI Secretariat.

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

© European Telecommunications Standards Institute 2017.
All rights reserved.

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

ETSI


http://www.etsi.org/standards-search
https://portal.etsi.org/TB/ETSIDeliverableStatus.aspx
https://portal.etsi.org/People/CommiteeSupportStaff.aspx

3 ETSI GS NGP 002 V1.1.1 (2017-05)

Contents

Intellectual Property RIGNES.... ..ot e e b e 5
0T oo 5
MoOdal VErDS EMINOIOQY .......ccveieeieieece sttt ettt e e e s re s aeeaesbeeaeesbesreensesaeensessesneenseseeeneensessens 5
1 o0 0L SR 6
2 L= £ 101 S 6
21 NOFMBLIVE FEFEIEINCES .....cutieiitiite ittt ettt sttt h ettt e e besb e ek e s bt e bt e ae e e e s bese e besheeb e e ae e s e eean e besaeebenneennennen 6
2.2 INfOrMELIVE FEFEIENCES. ... ettt e b b bbbt e e e e se e b e s bt eb e et e e e e e se e et e saeebeeneennennens 6
3 Definitions and @DDreVIaLiONS...........coviieieeeee et 7
31 D= T 0T (0] USRS 7
3.2 Y o] 1=V = 0] 1SR 7
4 L@ < = SRS 8
5 BACKGIOUNG ...ttt b bt b se e e e et b e e b e nene e nen e 9
51 Motivation of Self-Management and CONEIOL...........ccveireiriierieceee e et e e reeaean 9
5.2 Evolution History of Network Control and Management ...........cceeceeeerieeieeseese s sseeseeseesseesseesessaesseessesssens 9
53 Relationship With EXISHNG WOTK .....c..oiieiie ettt sttt snaesta e seenteenteeeennennnes 10
6 ViSiON Of SEIF-X NEIWOTKS.....cuiieeieie et sttt e e e steste e e e stesseeneenseeneeneesnens 11
6.1 L0 oY= P TSSRP 11
6.2 ST CONFIGUIBLTION ...ttt ettt b e et b e et b e st b e e e bt b et ebene et e b e st et ebenn e 11
6.3 SElf SErVICE OFCNESIIBIION........etiiiet e bbb b et eb e st bt e e e b e besbe b e sneene e e ennes 11
6.4 SElf FAUIT MBNAJEMENL ......ecvieieceee et e e st e e et eeseesseesreesseesseeneeeneeaneesseenseenseensenneesneesnensrens 12
6.5 S O o111 42 (o SRS 12
6.6 ST DEFENCE ...ttt h bbbt a e R Rt Rt bRt Rt e b bR bt ae e enns 12
7 Considerations for Realizing Self-X NEWOIKS........cccci et 12
7.1 Request for New Protocols and Enhanced INfrastruCture.... ..o 12
7.2 Distributed and Centralized APPrOBCNES. ..........oouiiiiiieiriie ettt sb e 13
7.3 TranSitioN CONSIEIONS. ........ooueieeie ettt e e sttt e st se et e se e teseesbesbesaeeaeeneensessestesseeneeneeeeneeses 13
74 SECUNTY CONSIAEIBLIONS. ... .e.eeveitereeteete ettt ettt sttt b e et b et b et a e b seeae b e st bt b e e bt e e st b e s e et eb e b et eb e b e e 13
8 Architecture of SElf-X NEIWOTK .......cco ittt s e e e e e ee s e 14
8.1 ATCIITECIUINE OVEIVIEW ...ttt b et b et e bbb s bt b e ae e s e e b e ne e b e seeeb e e Rt e ne e b e sbenbesaeene e e ennees 14
8.2 Self Knowledge 0n AULONOMIC NOGE.........ciouiiieiieie et e s se e sre e sre e s e sneeenteesaesnaesreennens 14
8.3 Interaction FUNCLioNS 0N AULONOMIC NOOE .......ccueiuiiieieiiie et bbb 14
8.4 Autonomic Service Agents on AULONOMIC NOUE .........coiiiiirieirireer e 15
8.5 NEWOrK-Wide KNOWIEOGE. .......ccuieiceet et bbb bbbttt n e ens 15
8.6 Interaction with External INPUL/INEENVENTION ........c.ciiiiiiiereee s 15
8.7 Negotiation between Autonomic Nodes for AUtONOMIC DECISION .......c.erviirvirieiririeeriesiee s 15
8.8 Al Technologies for AULONOMIC DECISION. .......ciueuiiirieierierieiesie sttt sttt sbe et b e e se b e ebe e b se e ebesreneeneas 16
9 AULONOMIC SEIVICE AGENTS (A SAS) cneieeieiiiieiesieere e e ee e s e eeeste st e stesseeseesteesestesseensesseensessesneessensessens 16
9.1 ASASTOr BaSiC CONMNECLIVITY .....eeueiieitiiteiti ettt b ettt st b e bt bt e e e sb et sneene e e e e 16
9.2 ASASfor Management INFraStIUCLUIE ............ecieceeece ettt sae e sre e s reeae s e e enneeseeenaenseesneas 23
9.3 ASASTOr Management FUNCLIONS .......cc.vcciiiieciesie e sieesie e s e te e e tesaaessae s e e sreenseenaesseesseesseenseeneeeneessenssnns 24
9.4 ASASTOr SErVICE PrOVISIONING .....coveieieiiiietiiteiet ettt sttt ettt se et b et et se et b e se e e ebesee e ebesrenenens 27
10 Use CaseS Of SEf-X NEIWOIK ....ccoceeiieeeiisiee ettt te e seesreeeesaesseestesseenaeseeeneensensean 28
10.1 I P-based Radio Access Network Self-configuration (IPRANCONT)........coiiiiiirrieseeesee s 28
10.2 Automated Cluster OrganiZation (ACOK) .......ucce e e ceeseerte e esee s e e ste e sreesreesseeaeseesseasseeseeseeeneesseesses 30
10.3 Automated Cluster Optimization/re-organiZation (ACOP) .....cceeeereereereereesiee e seeste e see e sre e eee e seesnes 30
11 Future Protocol and APl REQUIFEIMENES.......cc.icuiiiieiieiecse ettt et sre e te e et s aesresneenresre s 31
111 ProtOCOI REQUITEIMENES ... .eiieiie ettt e e et e s e s e e sae e seesteeneeenaesseesseesseesseensesneesneesseesseanseensenns 31
11.2 AP] REQUITEIMENES ...ttt etttk t et b et b bt b e e b s eb s e ea e eb e e e e eb e e b e s e b e e bt s eb e e bt s es e bt b e senne e e e enis 32
Annex A (informative): AULthOrs & CONLIIDULOrS.....cc.oeiiiiece e e 33

ETSI



4 ETSI GS NGP 002 V1.1.1 (2017-05)

Annex B (informative): Bibliography ..o e 34
Annex C (informative): ChangE NISLONY ..o 35
[ 1S 0] Y PSSP 36

ETSI



5 ETSI GS NGP 002 V1.1.1 (2017-05)

Intellectual Property Rights

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

Foreword

This Group Specification (GS) has been produced by ETSI Industry Specification Group (ISG) Next Generation
Protocols (NGP).

Modal verbs terminology

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

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

ETSI


https://ipr.etsi.org/
https://portal.etsi.org/Services/editHelp!/Howtostart/ETSIDraftingRules.aspx

6 ETSI GS NGP 002 V1.1.1 (2017-05)

1 Scope

The scope of the present document is to specify the self-organizing control and management planes for the Next
Generation Protocols (NGP), Industry Specific Group (1SG).

2 References

2.1 Normative references

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
referenced document (including any amendments) applies.

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

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

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

[1] IETF RFC 7575: " Autonomic Networking: Definitions and Design Goals'.

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 GS AFI 002 (V1.1.1): "Autonomic network engineering for the self-managing Future
Internet (AFI); Generic Autonomic Network Architecture (An Architectural Reference Model for
Autonomic Networking, Cognitive Networking and Self-Management)".

[i.2] |ETF draft-ietf-anima-reference-model: "Reference Model for Autonomic Networking",
April 2016.
[i.3] |ETF draft-pritikin-anima-bootstrapping-keyinfra: "Bootstrapping Key Infrastructures’,
October 2016.
[i.4] |ETF draft-ietf-anima-grasp: " Generic Autonomic Signaling Protocol (GRASP)", December 2016.
[i.5] ETSI TR 121 905: "Digital cellular telecommunications system (Phase 2+) (GSM); Universal
Mobile Telecommunications System (UMTS); LTE; Vocabulary for 3GPP Specifications
(3GPP TR 21.905)".
[i.6] ETSI TS 132 501: "Universal Mobile Telecommunications System (UMTS); LTE;

Telecommunication management; Self-configuration of network elements; Concepts and
requirements (3GPP TS 32.501)".

[i.7] ETSI GS NGP 006: "Next Generation Protocol (NGP); Intelligence-defined Network".

[1.8] NTECH(17)000013: "Requirements for Protocols and APIs for Enabling GANA based
Autonomics, Cognitive Networking and Self-Management of Networks and Servicesin Evolving
and Future Networks".
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