ICS 25.040, 35.040 SLOVENSKA TECHNICKA NORMA August 2018

Priemyselné komunika €ne siete STN
Siete s vysokou pohotovos t'ou pre automatizaciu | N 62439-2
Cast’ 2: Protokol MRP (Media Redundancy

ST N Protocol)

18 4020

Industrial communication networks - High availability automation networks - Part 2: Media Redundancy Protocol (MRP)

Tato norma obsahuje anglicka verziu eurépskej normy.
This standard includes the English version of the European Standard.

Tato norma bola ozndmena vo Vestniku UNMS SR &. 07/18

Obsahuje: EN 62439-2:2017, IEC 62439-2:2016

Oznamenim tejto normy sa od 08.12.2021 rusi
STN EN 62439-2 (18 4020) zo septembra 2010

127000

Urad pre normalizaciu, metrolégiu a skasobnictvo Slovenskej republiky, 2018
Slovenska technicka norma a technicka normaliza¢na informécia je chranena zakonom ¢&. 60/2018 Z. z. o technickej normalizacii.



STN EN 62439-2: 2018 Urad pre normalizaciu, metroldgiu a ski$obnictvo Slovenskej republiky

EUROPEAN STANDARD EN 62439-2
NORME EUROPEENNE
EUROPAISCHE NORM November 2017

ICS 25.040, 35.040 Supersedes EN 62439-2:2010

English Version

Industrial communication networks - High availability automation
networks - Part 2: Media Redundancy Protocol (MRP)
(IEC 62439-2:2016)

Réseaux de communication industriels - Réseaux Industrielle Kommunikationsnetze: Hochverfligbare
d'automatisme a haute disponibilité - Partie 2: Protocole de Automatisierungsnetze - Teil 2: Medienredundanz-Protokoll
redondance du support (MRP) (MRP)
(IEC 62439-2:2016) (IEC 62439-2:2016)

This European Standard was approved by CENELEC on 2016-03-30. CENELEC members are bound to comply with the CEN/CENELEC
Internal Regulations which stipulate the conditions for giving this European Standard the status of a national standard without any alteration.

Up-to-date lists and bibliographical references concerning such national standards may be obtained on application to the CEN-CENELEC
Management Centre or to any CENELEC member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by translation
under the responsibility of a CENELEC member into its own language and notified to the CEN-CENELEC Management Centre has the
same status as the official versions.

CENELEC members are the national electrotechnical committees of Austria, Belgium, Bulgaria, Croatia, Cyprus, the Czech Republic,
Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia,
Lithuania, Luxembourg, Malta, the Netherlands, Norway, Poland, Portugal, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden,
Switzerland, Turkey and the United Kingdom.

CENELEC

European Committee for Electrotechnical Standardization
Comité Européen de Normalisation Electrotechnique
Europiisches Komitee fiir Elektrotechnische Normung

CEN-CENELEC Management Centre: Rue de la Science 23, B-1040 Brussels

© 2017 CENELEC All rights of exploitation in any form and by any means reserved worldwide for CENELEC Members.

Ref. No. EN 62439-2:2017 E



STN EN 62439-2: 2018 Urad pre normalizaciu, metroldgiu a ski$obnictvo Slovenskej republiky
EN 62439-2:2017 (E)

European foreword

The text of document 65C/583/FDIS, future edition 2 of IEC 62439-2, prepared by SC 65C "Industrial
networks" of IEC/TC 65X "Industrial-process measurement, control and automation" was submitted to
the IEC-CENELEC parallel vote and approved by CENELEC as EN 62439-2:2017.

The following dates are fixed:

¢ latest date by which the document has to be (dop) 2018-06-08
implemented at national level by
publication of an identical national
standard or by endorsement

e latest date by which the national (dow) 2021-12-08
standards conflicting with the
document have to be withdrawn

This document supersedes EN 62439-2:2010.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CENELEC shall not be held responsible for identifying any or all such patent rights.

Endorsement notice

The text of the International Standard IEC 62439-2:2016 was approved by CENELEC as a European
Standard without any modification.

In the official version, for Bibliography, the following notes have to be added for the standards indicated:

IEC 61158-2:2007 NOTE Harmonized as EN 61158-2:2008 ' (not modified).
IEC 61158-5-10 NOTE Harmonized as EN 61158-5-10.

IEC 61784-1:2007 NOTE Harmonized as EN 61784-1:2008 2 (not modified).
IEC 61784-2:2007 NOTE Harmonized as EN 61784-2:2008 3 (not modified).
IEC 62439-3 NOTE Harmonized as EN 62439-3.

IEC 62439-4 NOTE Harmonized as EN 62439-4.

IEC 62439-6 NOTE Harmonized as EN 62439-6.

T Withdrawn publication, the active edition is EN 61158-2:2014 (IEC 61158-2:2014).
2 Withdrawn publication, the active edition is EN 61784-1:2014 (IEC 61784-1:2014).
3 Withdrawn publication, the active edition is EN 61784-2:2014 (IEC 61784-2:2014).



STN EN 62439-2: 2018 Urad pre normalizaciu, metroldgiu a ski$obnictvo Slovenskej republiky
EN 62439-2:2017 (E)

Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments)
applies.

NOTE 1 Where an International Publication has been modified by common modifications, indicated by (mod), the relevant
EN/HD applies.

NOTE 2 Up-to-date information on the latest versions of the European Standards listed in this annex is available here:
www.cenelec.eu.

Publication Year Title EN/HD Year
IEC 60050-191 - International Electrotechnical Vocabulary - - -
Chapter 191: Dependability and quality of
service
IEC 61158-6-10 2014 Industrial communication networks - EN 61158-6-10 2014

Fieldbus specifications - Part 6-10:
Application layer protocol specification -
Type 10 elements

IEC 61784-1 - Digital data communications for EN 61784-1 -
measurement and control -- Part 1: Profile
sets for continuous and discrete
manufacturing relative to fieldbus use in
industrial control systems

IEC 61784-2 - Industrial communication networks - EN 61784-2 -
Profiles -- Part 2: Additional fieldbus
profiles for real-time networks based on
ISO/IEC 8802-3

IEC 62439-1 2010 Industrial communication networks - High EN 62439-1 2010
availability automation networks -- Part 1:
General concepts and calculation methods

+ A1 2012 +A1 2012
ISO/IEC 10164-1

Information technology; Open Systems
Interconnection; systems management:
object management function

ISO/IEC/IEEE 8802-3 - Standard for Ethernet - -

IEEE 802.1D 2004 IEEE Standard for local and metropolitan
area networks - Media Access Control
(MAC) Bridges

IEEE 802.1Q 2011 IEEE Standard for Local and metropolitan
area networks - Media Access Control
(MAC) Bridges and Virtual Bridged Local
Area Networks


http://www.cenelec.eu/

IEC 62439-2:2016-03(en-fr)

STN EN 62439-2: 2018 Urad pre normalizaciu, metroldgiu a ski$obnictvo Slovenskej republiky

IEC 62439-2

Edition 2.0 2016-03

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

colour
inside

Industrial communication networks — High availability automation networks —
Part 2: Media Redundancy Protocol (MRP)

Réseaux de communication industriels — Réseaux d'automatisme a haute
disponibilité —
Partie 2: Protocole de redondance du support (MRP)




STN EN 62439-2: 2018

Urad pre normalizaciu, metroldgiu a ski$obnictvo Slovenskej republiky

IEC Central Office
3, rue de Varembé
CH-1211 Geneva 20

Switzerland www.iec.ch

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2016 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC
copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or
your local IEC member National Committee for further information.

Droits de reproduction réservés. Sauf indication contraire, aucune partie de cette publication ne peut étre reproduite
ni utilisée sous quelque forme que ce soit et par aucun procédé, électronique ou mécanique, y compris la photocopie
et les microfilms, sans I'accord écrit de I''EC ou du Comité national de I'lEC du pays du demandeur. Si vous avez des
questions sur le copyright de I'lEC ou si vous désirez obtenir des droits supplémentaires sur cette publication, utilisez
les coordonnées ci-aprés ou contactez le Comité national de I'lEC de votre pays de résidence.

Tel.: +41 22 919 02 11
Fax: +41 22 919 03 00
info@iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that prepares and publishes
International Standards for all electrical, electronic and related technologies.

About IEC publications

The technical content of IEC publications is kept under constant review by the IEC. Please make sure that you have the
latest edition, a corrigenda or an amendment might have been published.

IEC Catalogue - webstore.iec.ch/catalogue

The stand-alone application for consulting the entire
bibliographical information on IEC International Standards,
Technical Specifications, Technical Reports and other
documents. Available for PC, Mac OS, Android Tablets and
iPad.

IEC publications search - www.iec.ch/searchpub

The advanced search enables to find IEC publications by a
variety of criteria (reference number, text, technical
committee,...). It also gives information on projects, replaced
and withdrawn publications.

IEC Just Published - webstore.iec.ch/justpublished

Stay up to date on all new IEC publications. Just Published
details all new publications released. Available online and
also once a month by email.

Electropedia - www.electropedia.org

The world's leading online dictionary of electronic and
electrical terms containing 20 000 terms and definitions in
English and French, with equivalent terms in 15 additional
languages. Also known as the International Electrotechnical
Vocabulary (IEV) online.

IEC Glossary - std.iec.ch/glossary

65 000 electrotechnical terminology entries in English and
French extracted from the Terms and Definitions clause of
IEC publications issued since 2002. Some entries have been
collected from earlier publications of IEC TC 37, 77, 86 and
CISPR.

IEC Customer Service Centre - webstore.iec.ch/csc

If you wish to give us your feedback on this publication or
need further assistance, please contact the Customer Service
Centre: csc@iec.ch.

A propos de I'lEC

La Commission Electrotechnique Internationale (IEC) est la premiére organisation mondiale qui élabore et publie des
Normes internationales pour tout ce qui a trait a I'électricité, a I'électronique et aux technologies apparentées.

A propos des publications IEC

Le contenu technique des publications IEC est constamment revu. Veuillez vous assurer que vous possédez I'édition la
plus récente, un corrigendum ou amendement peut avoir été publié.

Catalogue IEC - webstore.iec.ch/catalogue

Application autonome pour consulter tous les renseignements
bibliographiques  sur les  Normes internationales,
Spécifications techniques, Rapports techniques et autres
documents de I'IEC. Disponible pour PC, Mac OS, tablettes
Android et iPad.

Recherche de publications IEC - www.iec.ch/searchpub

La recherche avancée permet de trouver des publications IEC
en utilisant différents critéres (numéro de référence, texte,
comité d’études,...). Elle donne aussi des informations sur les
projets et les publications remplacées ou retirées.

IEC Just Published - webstore.iec.ch/justpublished

Restez informé sur les nouvelles publications IEC. Just
Published détaille les nouvelles publications parues.
Disponible en ligne et aussi une fois par mois par email.

Electropedia - www.electropedia.org

Le premier dictionnaire en ligne de termes électroniques et
électriques. Il contient 20 000 termes et définitions en anglais
et en frangais, ainsi que les termes équivalents dans 15
langues additionnelles. Egalement appelé Vocabulaire
Electrotechnique International (IEV) en ligne.

Glossaire IEC - std.iec.ch/glossary

65 000 entrées terminologiques électrotechniques, en anglais
et en francais, extraites des articles Termes et Définitions des
publications IEC parues depuis 2002. Plus certaines entrées
antérieures extraites des publications des CE 37, 77, 86 et
CISPR de I'EC.

Service Clients - webstore.iec.ch/csc

Si vous désirez nous donner des commentaires sur cette
publication ou si vous avez des questions contactez-nous:
csc@iec.ch.


mailto:info@iec.ch
http://www.iec.ch/
http://webstore.iec.ch/catalogue
http://www.iec.ch/searchpub
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://std.iec.ch/glossary
http://webstore.iec.ch/csc
mailto:csc@iec.ch
http://webstore.iec.ch/catalogue
http://www.iec.ch/searchpub
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://std.iec.ch/glossary
http://webstore.iec.ch/csc
mailto:csc@iec.ch

STN EN 62439-2: 2018 Urad pre normalizaciu, metroldgiu a ski$obnictvo Slovenskej republiky

IEC 62439-2

Edition 2.0 2016-03

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

colour
inside

Industrial communication networks — High availability automation networks —
Part 2: Media Redundancy Protocol (MRP)

Réseaux de communication industriels — Réseaux d'automatisme a haute
disponibilité —
Partie 2: Protocole de redondance du support (MRP)

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

COMMISSION
ELECTROTECHNIQUE
INTERNATIONALE

ICS 25.040, 35.040 ISBN 978-2-8322-3149-4

Warning! Make sure that you obtained this publication from an authorized distributor.
Attention! Veuillez vous assurer que vous avez obtenu cette publication via un distributeur agréé.

® Registered trademark of the International Electrotechnical Commission
Marque déposée de la Commission Electrotechnique Internationale



STN EN 62439-2: 2018 Urad pre normalizaciu, metrolégiu a ski$obnictvo Slovenskej republiky

-2- IEC 62439-2:2016 © IEC 2016

CONTENTS
O T 1 7
LN I 0 7 16 L@ 1 ] P 9
1 ST oo 01 S 11
2 NOMMAtIVE T OrENCES. e e 11
3  Terms, definitions, abbreviations, acronyms, and conventions ..............cccoceviiiiieennn. 12
3.1 Terms and definifioNS . ... 12
3.2 Abbreviations and aCrONYMIS.... ... 12
3.3 100 0 1YY o 1o o - 12
4 MRP OV eIV W .. e e e e 12
5 MRP Media redundancCy bDehavior. ..o 16
5.1 LT =Y = Y 16
5.2 L Lo o Yo €= PP 16
5.3 Media Redundancy Manager (MRM) ... 17
5.4 Media Redundancy Client (MRC) ..o 19
5.5 RedundanCy dOmMain. . ... e 19
5.6 Media LinK CRECK. ..o ea e 19
5.7 Application of the Continuity Check protocol ...........ccoiiiiiiiiiiiii e, 19
5.7.1 LT o 1= = 19
5.7.2 Continuity Check Message Interval...........ccoooiiiiiiiiiii e 20
5.7.3 Maintenance Domain Level ... 20
5.7.4 Maintenance Association ID (MAID)........ooiiiiiii e 20
5.7.5 Maintenance Association End Point ID (MEPID)..........ccoioiiiiiiiiiiiiieieeee 20
5.7.6 ST oL 1= | T I I 20
5.7.7 Port Status TLV Lo 21
5.7.8 Interface Status TLV ..o 21
5.8 Usage with diagnosis and alarms..........cooiiiiiii e 21
5.9 RiING QIagN0SIS ..ot e 21
5.10 Multiple MRM in a single ring: Manager voting option............cooiiiiiiiniiinn 21
5.10.1 7= 1= =Y 21
5.10.2 Basic principle of the manager voting process ..........cccooiiiiiiiiiiiciien, 22
5.10.3 The manager VOLING PrOCESS ..ouuiuiiiii e e ee e 23
5.11 BLOCKED not supported (Option)........ocuiiiiiiiiiiie e 25
5.12  INnterconneCtion POIt ... e e 25
5.13 Media redundancy Interconnection Manager (MIM) ..........cooiiiiiiiiiiiiiniieeeas 26
5.14 Media redundancy Interconnection Client (MIC) ..........ccoiiiiiiiiiiiii 29
5.15  Interconnection dOmMain ... ..o e 29
5.16  Interconnection diagnOSiS........ieuiiuiiiiiii e 30
6  MRP Class SpecCifiCation ..o 30
6.1 LT =Y = =Y 30
6.2 JLIE=] 0] o= (PP 30
6.2.1 Media redundancy template...........coiiii 30
6.2.2 Media redundancy Interconnection template ... 31
6.3 A UL S .o 32
7  MRP Service specCifiCation ..o 36

7.1 Start MRIM 36



STN EN 62439-2: 2018 Urad pre normalizaciu, metrolégiu a ski$obnictvo Slovenskej republiky

IEC 62439-2:2016 © |IEC 2016 -3-

7.2 SHOP MR e e 38
7.3 State ChaNge . e e e 38
7.4 SHArt MR C . e 39
7.5 SHOP MR C e 41
7.6 Read MRM ... et 41
7.7 ReEad MR C ... e e et 43
7.8 RS €= 1 A 45
7.9 SHOP MM e 46
7.10 Interconnection State Change. ..o 47
T AT SHart MIC o e 48
T A2 S0P MIC e 49
TA3  Read MIM oo e 50
T A4 Read MIC o 52
8  MRP protocol specCifiCation...... ... 54
8.1 PDU deSCription ... e 54
8.1.1 BasiC data tyYPeS oo 54
8.1.2 DLPDU abstract syntax reference..........ccocoviiiiiiiiiiii e 54
8.1.3 Coding of the DLPDU field Source Address .......ccccvviiiiiiiiiiiiii e 54
8.1.4 Coding of the DLPDU field DestinationAddress ...........ccovveeiiiiiiiiiieiiineeenn 55
8.1.5 Coding of the field TagControlinformation...............cooiiiii i 55
8.1.6 Coding of the field LT ... e 56
8.1.7 MRP APDU abstract SyntaxX.........coooiiiiiiii e 56
8.1.8 Coding of the field MRP_TLVHeader ..o 57
8.1.9 Coding of the field MRP_SubTLVHeader ........cccoeiiiiiiiiii e 58
8.1.10 Coding of the field MRP_Ed1Type and MRP_Ed1ManufacturerData.............. 58
8.1.11 Coding of the field MRP_Version .........cooooiiiiiiiii e 59
8.1.12 Coding of the field MRP_SequencelD ........ ..o 59
8.1.13 Coding of the field MRP_SA ... e 59
8.1.14 Coding of the field MRP_OtherMRMSA ..o 59
8.1.15 Coding of the field MRP_PTiO ..o 60
8.1.16 Coding of the field MRP_OtherMRMPTIO .......covieiiiii e 60
8.1.17 Coding of the field MRP_POrtROle ... 60
8.1.18 Coding of the field MRP_RingState..........ccoooiiiiiiii e 60
8.1.19 Coding of the field MRP_Interval ..........coooiiiiii e 61
8.1.20 Coding of the field MRP_Transition .........coooiiiiiii e 61
8.1.21 Coding of the field MRP_TIimeStamp .......coooiiiiiiiiiiiee e 61
8.1.22 Coding of the field MRP_BIOCKEd ... 61
8.1.23 Coding of the field MRP_ManufacturerOUl ............cccooiiiiiiiiiii e 62
8.1.24 Coding of the field MRP_IECOUI ........cooiiiii e 62
8.1.25 Coding of the field MRP_ManufacturerData ............coooiiiiiiiiini, 62
8.1.26 Coding of the field MRP_DomainUUID............coooiiiiiiiiiic e 62
8.1.27 Coding of the field MRP_InState..........cooiiii e, 62
8.1.28 Coding of the field MRP_INID .......oouiii e 63
8.2 Protocol MacChines. .. .. e 63
8.2.1 MRM protocol Machine. ... ..o 63
8.2.2 MRC protocol Maching ..........coiiiiiii e 74
8.2.3 MRA protocol Maching ..o 80
8.2.4 MRA, MRM and MRC fUNCLIONS ........o.iiiiiii e 100
8.2.5 FDB Clear timer. . .o 105



STN EN 62439-2: 2018 Urad pre normalizaciu, metrolégiu a ski$obnictvo Slovenskej republiky

-4 - IEC 62439-2:2016 © IEC 2016

8.2.6 Topology change timer ... ... 105
8.2.7 MIM protoCol Maching ..o 106
8.2.8 MIC protocol machinge ...........cooiiiiiii 115
8.2.9 MIM and MIC funClioNS...... .o e 123
8.2.10 Interconnection Topology Change timer............ccoooiiiiiiiii i, 127
8.2.11 Interconnection Link Status Poll timer............oo 127

9  MRP installation, configuration and repair ............coooiiiiiiii 128
9.1 Ring port and Interconnection port parameters...........c.cooiiiiiii i 128
9.2 RiNg tOpology Parameters. .. ...oou i 128
9.3 MRM Param et ers. ..o e 128
9.4 MRC parameters and Constraints...........cviiiiiiiii 129
9.5 MRA compatibility to earlier Automanager protocol version .............c.coooioiiiiennn. 129
9.6 Interconnection topology parameters ..... ..o 130
9.7 LAY o= T =Y 0 0[] (=] PP 130
9.8 MIC parameters and constraints ... 130
9.9 Calculation of MRP ring recovery time ........cccooiiiiiiiiii e, 131
9.9.1 L0 =Y VTP 131
9.9.2 Deduction of formula....... ..o 131
9.9.3 Worst case calculation for recovery time of 10 MS........coooviiiiiiiiiinen 133
9.94 Worst case calculation for 50 deviCes ..........coviiiiiiiiiiiii 134
9.10 Calculation of MRP Automanager voting time.............coooiiiiiiiii i, 134
10 MRP Management Information Base (MIB) .........oiuiiiiiiii e 134
(O O € 7= o 1= = | 134
10.2  MRP MIB with @ monitoring VIEW ..o 134
10.3 MRP MIB with a management and monitoring View ............cocoociiiiiiiiiiiiiieee, 147
Annex A (normative) Optional earlier version of the Automanager protocol........................ 162
571 o] Lo Te [ =1 o 4|V P 163
Figure 1 — Two MRP rings redundantly connected via MRP Interconnection ......................... 14
FIgure 2 — MRP STACK ...ouiiiii e 16
Figure 3 — MRP ring topology with one manager and clients .............c.cociiiii 17
Figure 4 — MRP open ring with MRM ... o e 18
Figure 5 — MRP ring with MRA at network startup ... 22
Figure 6 — MRP ring after the manager voting proCess.......coovviiiiiiiiiiiii e 22
Figure 7 — Manager VOLING PrOCESS . ouiuiuiiiiiiiit et e e e e e e e e e aeenen 24
Figure 8 — MRA located outside the MRP riNg........oooiiiiiii e 25
Figure 9 — MRP Interconnection tOPOlOgY ......cuiiiiiiiii e 27
Figure 10 — MRP ring interconnNection OPEN . ... 28
Figure 11 — MRP protocol machine for MRM ..ot 63
Figure 12 — MRP protocol machine for MRC ... ... e 74
Figure 13 — MRP protocol machine for MRA ... 81
Figure 14 — MRP protocol machine for MIM in RC-mode and LC-mode...........c..ccocoiiueennen. 107
Figure 15 — MRP protocol machine for MIC in RC-mode and LC-mode...........c..ccoeveineennen. 116
Table 1 — Patent information ... ..o 9

Table 2 — Coding of the Maintenance Association ID (MAID).......cccoiviiiiiiiiiiii e 20



STN EN 62439-2: 2018 Urad pre normalizaciu, metrolégiu a ski$obnictvo Slovenskej republiky

IEC 62439-2:2016 © IEC 2016 -5-

Table 3 = MRP Start MRM ... e e e e et e e e et aeenas 36
Table 4 — MRP STOP MRIM . .. e e e e 38
Table 5 = MRP Change State ... e 39
Table 6 — MRP Start MRC ... ... e e e e e e et e e e et aeas 40
Table 7 — MRP StOP MR ... e e e et et e e e et aees 41
Table 8 = MRP Read MRM ... e e e e eaeeas 42
Table 9 — MRP Read MR ... e e e e eaas 44
Table 10 = MRP Start MIM ... e e e e et e e e e et aeaaas 45
Table 11 = MRP S0P MIM ... e e e e e et e e e et aens 47
Table 12 — MRP Interconnection Change State..........cooiiiiiiiii i, 47
Table 13 = MRP Start MIC ... e eeas 48
Table 14 — MRP StOP MIC ... o e e et e e e e et aeas 50
Table 15 = MRP Read MIM ... e et aeaas 51
Table 16 = MRP Read MIC ... ..o et eeaas 53
Table 17 — MRP DLPDU syntax for ISO/IEC/IEEE 8802-3 (IEEE 802.3) .......ccevvivviiiiniinennn, 54
Table 18 — MRP QUL . ..cu it e e e e et e e e et e e e e e e e eenas 55
Table 19 — MRP MUltiCaStMACAAAIESS ...iuiiiii i e e e e eaas 55
Table 20 — MRP TagControlinformation.Priority field...............cooiiiii e, 56
Table 21 = MRP LT field ...ovii e et eas 56
Table 22 — MRP APDU SYNTAX ...t e e 56
Table 23 — MRP SUDSHHULIONS ... e eaas 57
Table 24 — MRP_TLVHEAAEI. TYPE ..onieiiiiiiii et e s 58
Table 25 — MRP_SUDTLVHEAEr. TYPE ..o 58
Table 26 — MRP_Ed1Type and MRP_Ed1ManufacturerData ................coooiiiiii . 59
Table 27 — MRP_Ed1Type and MRP_Ed1ManufacturerData ..............ccooiiiiiiiiiiii i 59
Table 28 — MRP _VEISION .. e e 59
Table 29 — Coding of the field MRP_OtherMRMSA ... 60
Table 30 — MRP PO et 60
Table 31 — Coding of the field MRP_OtherMRMPIIO........ciiiiiiii e 60
Table 32 = MRP_POMROIE... ..o e 60
Table 33 = MRP_RINGState . ..o 61
Table 34 — MRP _INterval. . ... e 61
Table 35 — MRP _ T ransition . ... e e 61
Table 36 — MRP _TimMe S amD . ..o 61
Table 37 — MRP_BIOCKEA ... .o e e e et eeas 62
Table 38 — MRP_DomainUUID ...t e e e e et e e enaeaas 62
Table 39 — MRP _INSIate ... 62
Table 40 — MRP Local variables of MRM protocol machine .............coooiiiiiiiiiiiiie, 65
Table 41 — MRM State Machine ... e e 66
Table 42 — MRP Local variables of MRC protocol machine..............cooi i 75
Table 43 — MRC state MacChing ..o e e 76
Table 44 — MRP local variables of MRA protocol machine...............cooiiiiiiiii e, 82

Table 45 — MRA state MacChine. ..o e 83



STN EN 62439-2: 2018 Urad pre normalizaciu, metrolégiu a ski$obnictvo Slovenskej republiky

-6 - IEC 62439-2:2016 © IEC 2016
Table 46 — MRP functions and mMacCros ...... ..o 101
Table 47 — MRP FDB Clear timer .. ... e 105
Table 48 — MRP topology change timer ... ... 106
Table 49 — MRP Local variables of MIM protocol machine.................... . 108
Table 50 — MIM State machine for LC-moOde ........ocuiiiiiiiiiie e 109
Table 51 — MIM State machine for RC-mode ..........cc.oiiiiiiiiii e 112
Table 52 — MRP Local variables of MIC protocol machine...............c..coii, 117
Table 53 — MIC State machine for LC-mode ..o 118
Table 54 — MIC State machine for RC-mode ..........oiuiiiiiiiii e 121
Table 55 — MRP Interconnection fuNCLioNS..........cooiiiiiiii e 124
Table 56 — MRP Interconnection topology change timer............coooiiiiii i, 127
Table 57 — MRP Interconnection link status poll timer ... 128
Table 58 — MRP Network/Connection parameters ... .. ... 128
Table 59 — MRP MRM parameters . .....ccooiniiiiii e e e eeas 129
Table 60 — MRP MRC parameters .......cuuiiiiiiii e e e e e 129
Table 61 — MRP MIM parameters ... ... 130
Table 62 — MRP MIC parameters ... e 131
Table A.1 — Compatible mode MRP_Option for MRP_Test Substitutions ............................ 162

Table A.2 — Compatible mode MRP_Option frames MRP_TestMgrNAck and
MRP_TestPropagate Substitutions ... ... 162



STN EN 62439-2: 2018 Urad pre normalizaciu, metrolégiu a ski$obnictvo Slovenskej republiky

IEC 62439-2:2016 © IEC 2016 -7-

1)

8)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL COMMUNICATION NETWORKS -
HIGH AVAILABILITY AUTOMATION NETWORKS -

Part 2: Media Redundancy Protocol (MRP)

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

International Standard IEC 62439-2 has been prepared by subcommittee 65C: Industrial
networks, of IEC technical committee 65: Industrial-process measurement, control and
automation.

This second edition cancels and replaces the first edition published in 2010. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

adding a protocol extension to select the media redundancy manager automatically;
adding a protocol to redundantly connect media redundancy protocol rings.
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The text of this standard is based on the following documents:

FDIS Report on voting
65C/834/FDIS 65C/841/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

This publication has been drafted in accordance with ISO/IEC Directives, Part 2.
This International Standard is to be read in conjunction with IEC 62439-1.

A list of all parts of the IEC 62439 series, published under the general title Industrial
communication networks — High availability automation networks, can be found on the IEC
website.

The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data
related to the specific publication. At this date, the publication will be

¢ reconfirmed,

« withdrawn,

* replaced by a revised edition, or

* amended.

IMPORTANT - The 'colour inside' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this document using a
colour printer.
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