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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL COMMUNICATION NETWORKS — PROFILES -

Part 2: Additional fieldbus profiles for real-time networks
based on ISO/IEC 8802-3

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object is to promote
international co-operation on all questions concerning standardization in the electricall and elegtronic fields. To
this end and in addition to other activities, IEC publishes International Standard echnical ‘Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (be eferred Yo as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IE atl N i
in the subject dealt with may participate in this preparatory work. a
governmental organizations liaising with the IEC also participate in this araton. horates closely

agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters ex garly posgible, an international
consensus of opinion on the relevant subjects since each ica i épresentation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations forint bi and aré accepted by IEC National

Publications is accurate, IEC cannot be
misinterpretation by any end user.

4) In order to promote international uniformity i 3 i s”undertake to apply IEC Publications
transparently to the maX|mum extent posgible |n th' i and regional publications. Any divergence

5) IEC provides no marking proced indicate i pprovél and cannot be rendered responsible for any

6) All users should ensure that

7) No liability shallattas dl e Oyees, servants or agents incIuding individual experts and
members of its tex Qmmittees and IEC\Natfonal Committees for any personal injury, property damage or
other damage of an ‘ S ether direct or indirect, or for costs (including legal fees) and
expenses arising o i se of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn 3 e references cited in this publication. Use of the referenced publications is
9) Attentig o thte pgssibility that some of the elements of this IEC Publication may be the subject of

NOTE Use of sgme ‘of the asSociated protocol Types in the IEC 61158 family are restricted by their intellectual-
property-right holders. In all cases, the commitment to limited release of intellectual property rights made by the
holders of those rights\pérmits a particular data-link layer protocol Type to be used with physical layer and
application layer protocols in Type combinations as specified explicitly in the IEC 61784 series. Use of the various
protocol Types in other combinations may require permission from their respective intellectual property right
holders.

IEC draws attention to the fact that it is claimed that compliance with this standard may involve the use of patents.
IEC takes no position concerning the evidence, validity and scope of these patent rights.

International Standard IEC 61784-2 has been prepared by subcommittee 65C: Industrial
networks, of IEC technical committee 65: Industrial-process measurement, control and
automation.

This bilingual version (2014-11) corresponds to the English version, published in 2007-12.
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The text of this standard is based on the following documents:

FDIS Report on voting
65C/469/FDIS 65C/480/RVD

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

The French version of this standard has not been voted upon.

This publication has been drafted in accordance with ISO/IEC Directives, Pa

the maintenance result date indicated on the IEC web site under
data related to the specific publication. At that date this publicatig

* reconfirmed,;

* withdrawn;

* replaced by a revised edition, or
+ amended.

The list of all the parts of the
communication networks — Profiles —

general title Industrial

IMPORTANT — The ‘col
that it contains caglou
understanding of its n
colour printer.

N
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INTRODUCTION

This part of IEC 61784 provides additional communication profiles (CP) to the existing
Communication Profile Families (CPF) of IEC 61784-1 and additional CPFs with one or more
CPs. These profiles meet the industrial automation market objective of identifying Real-Time
Ethernet (RTE) communication networks coexisting with ISO/IEC 8802-3 — commonly known
as Ethernet. These RTE communication networks use provision from ISO/IEC 8802-3 for the
lower communication stack layers and additionally provide more predictable and reliable real-
time data transfer and means for support of precise synchronization of automation equipment.

More specifically, these profiles help to correctly state the compliance of RTE communication
networks with ISO/IEC 8802-3, and to avoid the spreading of divergent implementations.

Adoption of Ethernet technology for industrial communication betwee and even
for communication with field devices promotes use of Internet tec jiesN eld area.
This availability would be unacceptable if it causes the loss of fea in i
area for industrial communication automation networks, such a

e real-time,

e synchronized actions between field devices like driv€s;
These new RTE profiles may take agv he i of Ethernet networks in

Another implicit but essential the typical Ethernet communication

ed, so that the software involved

The market is in n lutions, each with different performance

characteristics a fupctighal ¢ natching the diverse application requirements.
RTE performant{i}! . s€ 5 hich values will be provided with RTE devices
based on communigati i acified in this part of IEC 61784, enable the user to match
network devices wit icahi endant performance requirements of an RTE network.
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INDUSTRIAL COMMUNICATION NETWORKS - PROFILES -

Part 2: Additional fieldbus profiles for real-time networks
based on ISO/IEC 8802-3

1 Scope

This part of IEC 61784 specifies

e performance indicators supporting classification schemes for Real-
requirements;

ime Ethernet (RTE)

e profiles and related network components based on ISO/IEC 88€ 158 series,
and IEC 61784-1;

e RTE solutions that are able to run in parallel with 1SO/I
These communication profiles are called Real-Time Etherne

control systems

NOTE Compliance with

Profiles — Part 5-3: Installation of

IEC 61784-5-6, Industrial communication networks — Profiles — Part 5-6: Installation of
fieldbuses — Installation profiles for CPF 6

IEC 61918, Industrial communication networks — Installation of communication networks in
industrial premises

ISO/IEC 8802-2, Information technology — Telecommunications and information exchange
between systems — Local and metropolitan area networks — Specific requirements — Part 2:
Logical link control

ISO/IEC 8802-2/Cor. 1

ISO/IEC 8802-3:2000, Information technology — Telecommunications and information
exchange between systems — Local and metropolitan area networks — Specific requirements —
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Part 3: Carrier sense multiple access with collision detection (CSMA/CD) access method and
physical layer specifications

ISO/IEC 8802-11, Information technology — Telecommunications and information exchange
between systems — Local and metropolitan area networks — Specific requirements Part 11:
Wireless LAN Medium Access Control (MAC) and Physical Layer (PHY) specifications

ISO 15745-3, Industrial automation systems and integration — Open systems application
integration framework — Part 3: Reference description for IEC 61158 based control systems

ISO 15745-4:2003, Industrial automation systems and integration — Open systems application
integration framework — Part 4: Reference description for Ethernet-based control systems

Amendment 1 (2006): PROFINET profiles

IEEE 802.1AB, IEEE Standard for Local and metropolitan area n
Access Control Connectivity Discovery

IEEE 802.1Q IEEE Standard for
information exchange between syste

NOTE 2 I|IEEE 8023 0
available the reference

between systems pietropolitan area networks — Specific requirements.
Supplement 0 “Sarxi Multiple Access with Collision Detection (CSMA/CD) access

| E Standard for Information technology— Telecommunications and
information exchange” between systems— Local and metropolitan area networks— Specific
requirements — Part 11: Wireless LAN Medium Access Control (MAC) and Physical Layer
(PHY) specifications — Amendment 4: Further higher data rate extension in the 2,4 GHz band

IEEE Std 802.11h, IEEE Standard for Information technology — Telecommunications and
information exchange between systems — Local and metropolitan area networks — Specific
requirements — Part 11: Wireless LAN Medium Access Control (MAC) and Physical Layer
(PHY) specifications — Amendment 5: Spectrum and transmit power management extensions
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE
RESEAUX DE COMMUNICATION INDUSTRIELS -
PROFILS —

Partie 2: Profils supplémentaires des bus de terrain
pour les réseaux temps réel basés sur I'ISO/CEI 8802-3

AVANT-PROPOS

1) La Commission Electrotechnique Internationale (CEI) est une organisation mopndiale \Je normalisation
composée de I'ensemble des comités électrotechniques nationaux (Comités natigra
pour objet de favoriser la coopération internationale pour toutes les questio

domaines de I'électricité et de I'électronique. A cet effet, la CEl — entre autreg’ a
organisations internationales, gouvernementales et non gouvernemeptales i part|<:|pent
également aux travaux. La CEIl collabore étroitement avec I'Organisdtion arnav e Normallsatlon (1s0),

2) Les décisions ou accords officiels de la CEI concernant les gdestions 'ues reresentent dans la mesure

3) Les Publications de la CEIl se présentent ;
comme telles par les Comités nationaux d El. 1 ables sont entrepris afin que la CEI
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en 2007-12.



- 202 - IEC 61784-2:2007 © IEC 2007
Le texte anglais de cette norme est issu des documents 65C/469/FDIS et 65C/480/RVD.

Le rapport de vote 65C/480/RVD donne toute information sur le vote ayant abouti a
I'approbation de cette norme.

La version francaise de cette norme n'a pas été soumise au vote.
Cette publication a été rédigée selon les Directives ISO/CEI, Partie 2.

Le comité a décidé que le contenu de cette publication ne sera pas modifié avant la date de
maintenance indiquée sur le site web de la CEl sous "http://webstore.iec.ch" dans les
données relatives a la publication recherchée. A cette date, la publication

* reconduite,

* supprimée,

* remplacée par une édition révisée, ou
+ amendée.

La liste de toutes les parties de la série CElI 61784, publiées ; (itre_général Réseaux de
communication industriels — Profils, peut étre consultég su i

IMPORTANT - Le logo "colour insidex

N
ise trodve sur la page de couverture de cette
publication indique qu'elle contient cowvleurs qui sontconsidérées comme utiles a

une bonne compréhension de son contenu. Les wtilisateurs devraient, par conséquent,
imprimer cette publlcatloKen utilisa tu e p i couleur.

<>§§§§



IEC 61784-2:2007 © IEC 2007 - 203 -

INTRODUCTION

La présente partie de la CEI®61784 fournit des profils de communication (CP)
supplémentaires aux familles de profils de communication (CPF) de la CEl 61784-1 et des
CPF supplémentaires a un ou plusieurs profils de communication. Ces profils répondent aux
objectifs du marché d’automatisation industrielle visant a identifier les réseaux de
communication RTE (Real-Time Ethernet— Ethernet en temps réel) coexistant avec
I'ISO/CEI 8802-3 — communément appelé Ethernet. Ces réseaux de communication RTE
s’appuient sur les dispositions de I'I|SO/CEI 8802-3 relatives aux couches inférieures de pile
de communication et, de plus, assurent un transfert de données en temps réel plus prévisible
et fiable, et une prise en charge d'une synchronisation précise de [|'équipement
d’automatisation.

communication RTE a I'ISO/CEI 8802-3 et d'éviter la propagatjo an ceuvre
divergentes.

L'adoption de la technologie Ethernet pour la communication_i iehe en contréleurs,
et méme pour la communication avec les appareils deg i ise l'utilisation des
technologies Internet dans la zone de terrain. C ispRniki gourrait s’avérer
inacceptable si elle était a I'origine de la perte de cg ctions xequises dans la zone
de terrain des réseaux d’automatisation des cgm i i gtrielles, comme par
exemple:

e le temps réel,
e les actions synchronisées entre les unités, par exemple),

e [|’échange efficace et fréquent d’enregis nées peu volumineuses.

termes de largeur de b portée de réseau.
Une autre exige i ici IS héanmging essentielle, porte sur le fait que la totalité des
fonctions de com icati assiques (telles qu’elles sont utilisées dans le monde

professionnel) est ca Nperpet de continuer & utiliser le logiciel concerné.

Le marché a b i 3 S Olutions réseau, présentant chacune des caractéristiques
de performa 8 jtés fonctionnelles différentes correspondant aux diverses

correspondance~]es eléments du réseau avec les exigences de performance d’application
d'un réseau RTE.

Le paragraphe 5.1 précise les principes de base des indicateurs de performance requis pour
exprimer les performances RTE d’un profil de communication. Le paragraphe 5.2 présente les
exigences d’application. Une classe dépendante de Il'application peut étre utilisée pour
rechercher un profil de communication adapté. L’Article 4 précise comment il convient
d'établir la conformité d’'un appareil a la famille de profils de communication ou au profil de
communication.
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RESEAUX DE COMMUNICATION INDUSTRIELS -
PROFILS —

Partie 2: Profils supplémentaires des bus de terrain
pour les réseaux temps réel basés sur I'ISO/CEI 8802-3

1 Domaine d’application

La présente partie de la CEIl 61784 spécifie:

e les indicateurs de performance prenant en charge les schémazs
exigences RTE (Real-Time Ethernet);

série CEl 61158 et la CEl 61784-1;

e les solutions RTE capables de fonctionner
ISO/CEI 8802-3.

en

composants de réseau connexes ou la CE|l 61588
les fonctions RTE.

2 Références normativ,

datées, la dernié
amendements)

CEIl 61158 (toute
bus de terrain

NOTE La conformité aux jutures éditions de la présente norme devra étre vérifiée.

CEl 61784-1, Réseaux de communication industriels — Profils — Partie 1 : Profils de bus de
terrain

CEIl 61784-5-2, Réseaux de communication industriels — Profils — Partie 5-2: Installation des
bus de terrain — Profils d’installation pour CPF 2

CEIl 61784-5-3, Réseaux de communication industriels — Profils — Partie 5-3: Installation des
bus de terrain — Profils d’installation pour CPF 3

CEIl 61784-5-6, Réseaux de communication industriels — Profils — Partie 5-6: Installation des
bus de terrain — Profils d’'installation pour CPF 6

IEC 61918, Industrial communication networks — Installation of communication networks in
industrial premises (disponible en anglais seulement)
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ISO/CEI 8802-2, Information technology — Telecommunications and information exchange
between systems — Local and metropolitan area networks — Specific requirements — Part 2:
Logical link control (disponible en anglais seulement)

ISO/IEC 8802-2/Cor. 1

ISO/IEC 8802-3:2000, Information technology — Telecommunications and information
exchange between systems — Local and metropolitan area networks — Specific requirements —
Part 3: Carrier sense multiple access with collision detection (CSMA/CD) access method and
physical layer specifications (disponible en anglais seulement)

ISO/IEC 8802-11, Information technology — Telecommunications and information exchange
between systems — Local and metropolitan area networks — Specific req eqts — Part 11:

(disponible en anglais seulement)

ISO 15745-3, Industrial automation systems and integratio . application
integration framework — Part 3: Reference description for ] amtrol systems
(disponible en anglais seulement)

IEEE 802.1D, and
information exch area
networks — Com

IEEE 802.1Q IE Ormation technology - Telecommunications and

information exch@
networks — Vi

¢ms — |EEE standard for Local and metropolitan area

: Carrier Sense Multiple Access with Collision Detection (CSMA/CD)
Access Method and Physical Layer Specifications

NOTE 1 La conformité aux futures éditions de la présente norme devra étre vérifiée.

NOTE 2 L’'IEEE 802.3-2002 comprend des extensions vers I'lSO/CEI 8802-3:2000. Lorsque I'édition suivante de
I'ISO/CEI 8802-3 sera disponible, les références a I'lEEE 802.3-2002 seront remplacées, le cas échéant.

IEEE Std 802.3ab, Information technology — telecommunications and information exchange
between systems - local and metropolitan area networks — Specific requirements.
Supplement to Carrier Sense Multiple Access with Collision Detection (CSMA/CD) access
method and physical layer specifications — Physical layer parameters and specifications for
1000 Mb/s operation over 4-pair of category 5 balanced copper cabling, type 1000BASE-T

IEEE Std 802.11g, IEEE Standard for Information technology— Telecommunications and
information exchange between systems— Local and metropolitan area networks— Specific
requirements — Part 11: Wireless LAN Medium Access Control (MAC) and Physical Layer
(PHY) specifications — Amendment 4: Further higher data rate extension in the 2,4 GHz band
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IEEE Std 802.11h, IEEE Standard for Information technology — Telecommunications and
information exchange between systems — Local and metropolitan area networks — Specific
requirements — Part 11: Wireless LAN Medium Access Control (MAC) and Physical Layer
(PHY) specifications — Amendment 5: Spectrum and transmit power management extensions
in the 5 GHz band in Europe

IEEE Std 802.11e, IEEE Standard for Information technology — Telecommunications and
information exchange between systems — Local and metropolitan area networks — Specific
requirements — Part 11: Wireless LAN Medium Access Control (MAC) and Physical Layer
(PHY) specifications — Amendment 8: Medium Access Control (MAC) quality of service
enhancements

IEEE Std 802.11i, IEEE Standard for Information technology - TelecOmmupications and
information exchange between systems — Local and metropolitan ar
requirements — Part 11: Wireless LAN Medium Access Control ( al Layer

(PHY) specifications — Amendment 6: Medium Access Control (MA

RFC 792, Internet Con

(disponible a I’adressz<htt

RFC 1112, Host Extensions for IP Multicasting
(disponible a I'adresse <http://www.ietf.org/rfc/rfc1112.txt>)

RFC 1122, Requirements for Internet Hosts — Communication Layers
(disponible a I'adresse <http://www.ietf.org/rfc/rfc1122.txt>)

RFC 1123, Requirements for Internet Hosts — Application and Support
(disponible a I'adresse <http://www.ietf.org/rfc/rfc1123.txt>)

RFC 1127, A Perspective on the Host Requirements RFCs
(disponible a I'adresse <http://www.ietf.org/rfc/rfc1127.txt>)

RFC 1213, Management Information Base for Network Management of TCP/IP-based

internets: MIB-II
(disponible a I'adresse <http://www.ietf.org/rfc/rfc1213.txt>)

RFC 1305, Network Time Protocol (Version 3)
(disponible a I'adresse <http://www.ietf.org/rfc/rfc1305.txt>)

RFC 2131, Dynamic Host Configuration Protocol
(disponible a I'adresse <http://www.ietf.org/rfc/rfc2131.txt>)
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RFC 2236, Internet Group Management Protocol, Version 2
(disponible a I'adresse <http://www.ietf.org/rfc/rfc2236.txt>)

RFC 2328, OSPF Version 2
(disponible a I'adresse <http://www.ietf.org/rfc/rfc2328.txt>)

RFC 2544, Benchmarking Methodology for Network Interconnect Devices
(disponible a I'adresse <http://www.ietf.org/rfc/rfc2544.txt>)

RFC 2988, Computing TCP's Retransmission Timer
(disponible a I'adresse <http://www.ietf.org/rfc/rfc2988.txt>)

Open Software Foundation (OSF): C706, CAE Specification DCE1.1: Remote Procedure Call,
(disponible a I'adresse http://www.opengroup.org/onlinepubs/9629399/toc.htm>)
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