IEC 61158-4-21:2023-03(en-fr)

IEC IEC 61158-4-21

o
®

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Edition 3.0 2023-03

Industrial communication networks — Fieldbus specifications —
Part 4-21: Data-link layer protocol specification — Type 21 elements

Réseaux de communication industriels — Spécifications des bus de terrain —
Partie 4-21: Spécification du protocole de la couche liaison de données —
Eléments de type 21



https://standards.iteh.ai/catalog/standards/iec/7ff1b61c-2ee4-466b-a723-221086ca1909/iec-61158-4-21-2023
https://standards.iteh.ai/catalog/standards/iec/7ff1b61c-2ee4-466b-a723-221086ca1909/iec-61158-4-21-2023

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2023 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''lEC 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

IEC Secretariat

3, rue de Varembé
CH-1211 Geneva 20
Switzerland

www.iec.ch

les coordonnées ci-aprés ou contactez le Comité national de I'lEC de votre pays de résidence.

Tel.: +41 22 919 02 11
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 corrigendum or an amendment might have been published.

IEC publications search - webstore.iec.ch/advsearchform
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 once
a month by email.

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: sales@iec.ch.

IEC Products & Services Portal - products.iec.ch
Discover our powerful search engine and read freely all the
publications previews. With a subscription you will always have
access to up to date content tailored to your needs.

Electropedia - www.electropedia.org

The world's leading online dictionary on electrotechnology,
containing more than 22 300 terminological entries in English
and French, with equivalent terms in 19 additional languages.
Also known as the International Electrotechnical Vocabulary
(IEV) online.

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.

Recherche de publications IEC -
webstore.iec.ch/advsearchform

La recherche avancée permet de trouver des publications IEC
en utilisant différents criteres (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 une fois par mois par email.

Service Clients - webstore.iec.ch/csc

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

IEC Products & Services Portal - products.iec.ch
Découvrez notre puissant moteur de recherche et consultez
gratuitement tous les apercus des publications. Avec un
abonnement, vous aurez toujours accés a un contenu a jour
adapté a vos besoins.

Electropedia - www.electropedia.org

Le premier dictionnaire d'électrotechnologie en ligne au monde,
avec plus de 22 300 articles terminologiques en anglais et en
frangais, ainsi que les termes équivalents dans 19 langues
additionnelles. Egalement appelé Vocabulaire
Electrotechnique International (IEV) en ligne.



mailto:info@iec.ch
https://www.iec.ch/
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
https://products.iec.ch/
http://www.electropedia.org/
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
https://products.iec.ch/
http://www.electropedia.org/
https://standards.iteh.ai/catalog/standards/iec/7ff1b61c-2ee4-466b-a723-221086ca1909/iec-61158-4-21-2023
https://standards.iteh.ai/catalog/standards/iec/7ff1b61c-2ee4-466b-a723-221086ca1909/iec-61158-4-21-2023

IEC 61158-4-21

Edition 3.0 2023-03

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Industrial communication networks — Fieldbus specifications —
Part 4-21: Data-link layer protocol specification — Type 21 elements

Réseaux de communication industriels — Spécifications des bus de terrain —
Partie 4-21: Spécification du protocole de la couche liaison de données —
Eléments de type 21

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

COMMISSION
ELECTROTECHNIQUE
INTERNATIONALE

ICS 25.040.40, 35.100.20, 35.110 ISBN 978-2-8322-7700-3

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


https://standards.iteh.ai/catalog/standards/iec/7ff1b61c-2ee4-466b-a723-221086ca1909/iec-61158-4-21-2023
https://standards.iteh.ai/catalog/standards/iec/7ff1b61c-2ee4-466b-a723-221086ca1909/iec-61158-4-21-2023

-2- IEC 61158-4-21:2023 © |IEC 2023

CONTENTS
O T T 1 I PP 7
LN I 2 1 1 L O 1 PN 9
1 1o o 1= S P 10
1.1 LT =Y o =T - ¥ S 10
1.2 SPECIICAtIONS L. e 10
1.3 P IO CEAUIES . 10
1.4 APPIICADIIY ..o e 10
1.5 1070101 (o] o 1= o o7 - 10
2 NOrmMative referENCES ... e e 11
3  Terms, definitions, symbols and abbreviated terms.............cooiiiiiiiiiii 11
3.1 Reference model terms and definitions ..o 11
3.2 Service convention terms and definitions ... 13
3.3 Common terms and definitioNs .. ... 14
3.4 Additional Type 21 definitions ..o 17
3.5 Common symbols and abbreviations ... 17
3.6 Additional Type 21 symbols and abbreviations............ccooiiii i, 18
4 Overview of the data-link protocCol....... .o 18
4.1 LT 1= - T PPN 18
4.2 Overview of medium access Control . ... ..o e 19
4.3 Service assumed from the physical layer ..o 19
4.4 DLL @rChiteCUIe .o 20
4.41 LT o= = | P 20
4.4.2 DLL management (DLM) interface support function ...............cooiiiiiiinnnnns. 21
4.5 D ata B P et 22
4.5.1 GBNEIAL L. s 22
4.5.2 B OO AN e 22
453 L0 L ESY o aT=To BT 0L =Y = (P 22
4.5.4 ST Te [aT=Te T o) €Yo =Y PP 22
4.5.5 Ot SEIING et 23
4.5.6 VSTDIE SN it 23
4.5.7 THME OF Y it 23
4.6 Local parameters and variables ... 24
4.6.1 GBNEIAL L. s 24
4.6.2 DLE configuration parameters ..o 24
4.6.3 Queues to support data transfer ... 25
4.6.4 Variables to support SAP management...... ... 25
4.6.5 Variables to support local device information management............................ 27
4.6.6 Variables and counter to support network information management............... 31
4.6.7 Variables and counter to support a device path information

(=T aE=To =T 0 T=T o | SO 35

4.6.8 Variables, counters, timers, and queues to support path table
L= T =T 1= 0 1= o1 S 39
5  General structure and eNCOAING ... ... 39
5.1 L@ Y=Y Y= PP 39
5.2 MAPDU structure and €nNCOAING .. ....oiuuiiiiiiie e 39
5.3 Common MAC frame structure, encoding and elements of procedure.................... 40

5.3.1 MAC frame StTUCTUIE ... ..o e 40


https://standards.iteh.ai/catalog/standards/iec/7ff1b61c-2ee4-466b-a723-221086ca1909/iec-61158-4-21-2023
https://standards.iteh.ai/catalog/standards/iec/7ff1b61c-2ee4-466b-a723-221086ca1909/iec-61158-4-21-2023

IEC 61158-4-21:2023 © |EC 2023 -3-

5.3.2 Elements of the MAC frame ... 40
5.3.3 Elements of the Type 21 DLPDU ... 41

54 Order of bit transSmMISSION ... 49
5.5 LNV = o 3 I I L P 49

6 DLPDU structure and pProCeAUIE ... .. oo ea e 49
6.1 BN Al e e 49
6.2 Common DLPDU Field ...cueii e 49
6.2.1 GBNEIAL . 49
6.2.2 V=] <1 o] o PSPPSRt 50
6.2.3 = o ¥ o S 50

6.3 DL -D AT A TraNS Ol e e 50
6.3.1 D 8 I 9 1 PP 50

6.4 ) e N I I =Y L3 = 53
6.4.1 ST B N I 1 I PR 53

6.5 NetWwork CoONtrol MESSAgES .. v e e eas 55
6.5.1 GBNEIAl e 55
6.5.2 NCM_LA DLPDU it et 55
6.5.3 NCM_AT DLPDU .ot 56
6.5.4 NCM_LS DLPDU .ttt e e e e 58
6.5.5 NCM_RS DLPDU ..ttt 59
6.5.6 NCM_AR _DLPDU ...eiiiii et e e 60
6.5.7 NCM_AR DLPDU STrUCTUI . ..uiiiieiiie e 60

7 DLE elements Of ProCeAUIE ... i e 61
7.1 OVErall SITUCTUIE .. e et 61
7.2 DL-protocol machine (DLPM) ... 61
7.2.1 L A= YT PR 61
7.2.2 Primitive definitions .. ..o 61
7.2.3 DLPM state table ..o 65
7.2.4 DLPM fUNCHIONS ..ottt 68

7.3 DLL management ProtOCOl .. ... 70
7.3.1 L A= YT PR 70
7.3.2 Primitive definitions .. ..o 70
7.3.3 DLM state table ... 73
7.3.4 DLM fUNCHIONS .ot et e e 97

8 Constants and error COAES .. .o et 106
8.1 LCT=Y o 1=Y - | PPN 106
8.2 CON S ANES i 106
8.3 Data-link layer €rror COUES ... e e 108
BB O G AP Y e 109
Figure 1 — Interaction of PhS primitives with DLE.............ccoiiiiiii e, 19
Figure 2 — Data-link layer arChiteCture ... ..o e 21
Figure 3 — Relationships of DLSAPs, DLSAP-addresses, and group DL-addresses............... 26
Figure 4 — Common MAC frame format for Type 21 DLPDU ..o 40
Figure 5 — MAC frame format for other protoCols.........c.coviiiiiiiii i, 40
Figure 6 — Version and Length field ... 41

Figure 7 — DST_addr field ... e 42


https://standards.iteh.ai/catalog/standards/iec/7ff1b61c-2ee4-466b-a723-221086ca1909/iec-61158-4-21-2023
https://standards.iteh.ai/catalog/standards/iec/7ff1b61c-2ee4-466b-a723-221086ca1909/iec-61158-4-21-2023

-4 - IEC 61158-4-21:2023 © |IEC 2023

Figure 8 — SRC_addr field........ciniiiiii e 43
Figure 9 — Frame Control Field ... e 43
Figure 10 — EXteNSIion field ... e 46
Figure 11 — DSAP field ..o e e e e et e 47
Figure 12 — Source service access point field .........coooeriiiiiii i, 48
Figure 13 — Length of group mask and extension information.................coooii, 48
Figure 14 — Group mask option field .. ... 48
Figure 15 — Common DLPDU field .....ouiiiiie e e 50
Figure 16 — Building @ DT DLPDU .....iuiiiiie e e e e e e 50
Figure 17 — DT DLPDU SIrUCIUIE ...ooniiiiie e e 50
Figure 18 — SPDT DLPDU StrUCIUIE .. ... e e 54
Figure 19 — NCM_LA DLPDU STrUCIUIE ... cvuiiiic e 55
Figure 20 — DLL structure and elements ..o 61
Figure 21 — State transition diagram of the DLPM ... ... 65
Figure 22 — State transition diagram of DLM ... 74
Table 1 — DLL COMPONENTS ... e et e et ee e eneen 20
Table 2 — UNSIGNEDZ data tyPe ..o 22
Table 3 — INTEGERZ data tyPe ... 23
Table 4 — DLE configuration parameters ... ... 24
Table 5 — Queues to support data transSfer..... ..o 25
Table 6 — Variables to support SAP management ..........ccoooiiiiiiiiiiiie e 26
Table 7 — Variables to support device information management ... 27
Table 8 — DL—entity identifier .. ... 27
Table 9 — DEVICE flags . ouiiiiii e 28
Table 10 — DLM Stat@ ... e et 28
Table 11 — Device Unique ldentification ... ... e 28
Table 12 — Unique identification of device connected to R-port1 ..., 29
Table 13 — Unique identification of device connected to R-port2 ...........ccoooiiiiiiiiiiinne, 29
BIE=1 o] L= B A N G- T o == 29
Table 15 — Port information ... ..o e 30
Table 16 — ProtoCol VEISION ... e e e e 30
BLIR: Lo L= B A B TN Ao = 57 o 1= YN 31
Table 18 — DeVvice deSCriplioN ... e e 31
Table 19 — HOp COUNT ... et eae e 31
Table 20 — Variables to support managing network information................coooiin. 32
JLIR= Lo L= 302 R ] o 1o ][0 o YN 32
Table 22 — ColliSION COUNT.. ... e e e 32
Table 23 — DeVICE COUNT ..o et e e e e e e 33
Table 24 — Topology Change COUNT ... 33
Table 25 — Last topology change time ... ..o 33
Table 26 — RNMP device UID ...ttt 33

Table 27 — RNMS deVice UID ... e 34


https://standards.iteh.ai/catalog/standards/iec/7ff1b61c-2ee4-466b-a723-221086ca1909/iec-61158-4-21-2023
https://standards.iteh.ai/catalog/standards/iec/7ff1b61c-2ee4-466b-a723-221086ca1909/iec-61158-4-21-2023

IEC 61158-4-21:2023 © |EC 2023 -5-

Table 28 — LNM device UID for R-portl ... .o 34
Table 29 — LNM device UID for R-port2. ... 34
Table 30 — NetWOrK flags ... o e 35
Table 31 — Variables and counter to support managing path information............................... 36
Table 32 — Hop count for R-port1 direCtion...........ccoiiiiiiii e 36
Table 33 — Hop count for R-port2 direction...........oooiiii e 37
Table 34 — Preferred R-poOrt ... e 37
Table 35 — Destination R-poOrt ... e 37
Table 36 — 1N Nt COUNT ... e 38
Table 37 — In Nt M ..o e 38
Table 38 — Out Net COUNt ... e 39
Table 39 — OUL Nt fiME .o et 39
Table 40 — Version and Length ... 42
Table 41 — Destination DL—entity identifier...........ooo 42
Table 42 — Source DL—entity identifier ... ... 43
Table 43 — Frame CONTIOl ... ... e 44
TabIE 44 — EXEENSION .t 47
Table 45 — Destination service access POiINt ... e 47
Table 46 — sOUrce ServiCe aCCeSS POINT. ... i e e e e eene e 48
Table 47 — DT DLPDU pParameters .. ..ottt e e e e e e e 51
Table 48 — Primitives exchanged between DLS-user and DLE to send a DT DLPDU.............. 52
Table 49 — Primitives exchanged between DLS-user and DLEs to receive a DT DLPDU ....... 53
Table 50 — SPDT DLPDU Parameters ... ..o e 54
Table 51 — Primitive exchanged between DLS-User and DLEs to send an SPDT

3 I PP 54
Table 52 — Primitives exchanged between DLS-user and DLEs to receive an SPDT

3 0 PPN 55
Table 53 — NCM_LA DLPDU parameters. . ..o 56
Table 54 — NCM_AT DLPDU par@meters .....coucouiieiiiiiiieie et e e e 57
Table 55 — NCM_LS DLPDU parameters......c.couiiiiiiiiieie et 58
Table 56 — NCM_RS DLPDU parameters . ..o 59
Table 57 — NCM_AR DLPDU parameters . ..o 60
Table 58 — Primitives exchanged between DLPM and DLS-USEr..........cccviiiiiiiiiiiiiieeeee, 62
Table 59 — Parameters exchanged between DLPM and DLS-user..........ccccoevviiiiiiiiiincineennen. 63
Table 60 — Primitives exchanged between DLPM and DLM .........ccoiiiiiiiiiiiii e 64
Table 61 — Parameters used with primitives exchanged between DLPM and DLM................. 65
Table 62 — DLPM state table. ... ... 66
Table 63 — DLPM funcCtions table . ... 69
Table 64 — Primitives exchanged between DLM and DLS-uUSer.........ccocoviiiiiiiiiiiiiiniincenn, 71
Table 65 — Parameters used with primitives exchanged between DLM and DLS-user............ 72
Table 66 — Primitive exchanged between DLM and DMAC ..., 72
Table 67 — Parameters used with primitives exchanged between DLM and DMAC ................ 73
Table 68 — Primitive exchanged between DLM and DPHY ..., 73

Table 69 — Parameters used with primitives exchanged between DLM and DPHY ................. 73


https://standards.iteh.ai/catalog/standards/iec/7ff1b61c-2ee4-466b-a723-221086ca1909/iec-61158-4-21-2023
https://standards.iteh.ai/catalog/standards/iec/7ff1b61c-2ee4-466b-a723-221086ca1909/iec-61158-4-21-2023

-6 - IEC 61158-4-21:2023 © |IEC 2023

Table 70 — DLM State table . ... e 75
Table 71 — DLM fUNCHION table ... ..o e 97
Table 72 — DLL CONSIANTS ... e et 107

Table 73 — Type 21 DLL ©ITOr COUES ...uniniiiiii e e ans 108


https://standards.iteh.ai/catalog/standards/iec/7ff1b61c-2ee4-466b-a723-221086ca1909/iec-61158-4-21-2023
https://standards.iteh.ai/catalog/standards/iec/7ff1b61c-2ee4-466b-a723-221086ca1909/iec-61158-4-21-2023

IEC 61158-4-21:2023 © |EC 2023 -7 -

INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 4-21: Data-link layer protocol specification —
Type 21 elements

FOREWORD

1) 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.

2) 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.

3) 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.

4) 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.

5) 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.

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

7) 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.

8) 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.

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

Attention is drawn to the fact that the use of the associated protocol type is restricted by its
intellectual-property-right holders. In all cases, the commitment to limited release of intellectual-
property-rights made by the holders of those rights permits a layer protocol type to be used with
other layer protocols of the same type, or in other type combinations explicitly
authorized by its intellectual-property-right holders.

NOTE Combinations of protocol types are specified in the IEC 61784-1 series and the IEC 61784-2 series.

IEC 61158-4-21 has been prepared by subcommittee 65C: Industrial networks, of IEC technical
committee 65: Industrial process measurement, control and automation. It is an International
Standard.

This third edition cancels and replaces the second edition published in 2019. This edition
constitutes a technical revision.
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This edition includes the following significant technical changes with respect to the previous
edition:

a) changed Table 9, Table 15, Table 30, Table 34, Table 35, Table 43, Table 47, Table 48,
Table 49, Table 58, and Table 61;
b) changed Network Control Message Type;

c) miscellaneous editorial corrections.

The text of this International Standard is based on the following documents:

Draft Report on voting

65C/1202/FDIS 65C/1243/RVD

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

The language used for the development of this International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/publications.

A list of all parts of the IEC 61158 series, published under the general title Industrial
communication networks — Fieldbus specifications, can be found on the IEC web site.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

* reconfirmed;

* withdrawn;

* replaced by a revised edition, or
+ amended.
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INTRODUCTION

This part of IEC 61158 is one of a series produced to facilitate the interconnection of automation
system components. It is related to other standards in the set as defined by the "three-layer"
fieldbus reference model described in IEC 61158-1.

The data-link protocol provides the data-link service by making use of the services available
from the physical layer. The primary aim of this document is to provide a set of rules for
communication expressed in terms of the procedures to be carried out by peer data-link entities
(DLEs) at the time of communication. These rules for communication are intended to provide a
sound basis for development in order to serve a variety of purposes:

a) as a guide for implementors and designers;

b) for use in the testing and procurement of equipment;

c) as part of an agreement for the admittance of systems into the open systems environment;
d) as arefinement to the understanding of time-critical communications within OSI.

This document is concerned, in particular, with the communication and interworking of sensors,
effectors and other automation devices. By using this document together with other standards
positioned within the OSI or fieldbus reference models, otherwise incompatible systems could
work together in any combination.

The International Electrotechnical Commission (IEC) draws attention to the fact that it is claimed
that compliance with this document may involve the use of a patent. IEC takes no position
concerning the evidence, validity, and scope of this patent right.

The holder of this patent right has assured IEC that s/he is willing to negotiate licences under
reasonable and non-discriminatory terms and conditions with applicants throughout the world.
In this respect, the statement of the holder of this patent right is registered with IEC. Information
may be obtained from the patent database available at http://patents.iec.ch.

Attention is drawn to the possibility that some of the elements of this document may be the
subject of patent rights other than those in the patent database. IEC shall not be held
responsible for identifying any or all such patent rights.
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INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 4-21: Data-link layer protocol specification —
Type 21 elements

1 Scope

1.1 General

The DLL provides basic time-critical data communications between devices in an automated
environment. Type 21 provides priority-based cyclic and acyclic data communication using an
internal collision-free, full-duplex dual-port Ethernet switch technology. For wide application in
various automation applications, Type 21 does not restrict the cyclic/acyclic scheduling policy
in the DLL.

1.2 Specifications
This part of IEC 61158 describes:

a) procedures for the timely transfer of data and control information from one data link user
entity to a peer user entity, and among the data link entities forming the distributed data link
service provider;

b) procedures for giving communication opportunities based on ISO/IEC/IEEE 8802-3 MAC,
with provisions for nodes to be added or removed during normal operation;

c) structure of the fieldbus data link protocol data units (DLPDUs) used for the transfer of data
and control information by the protocol of this document, and their representation as
physical interface data units.

1.3 Procedures
The procedures are defined in terms of:
a) the interactions between peer data link entities (DLEs) through the exchange of fieldbus

DLPDUs;

b) the interactions between a data link service (DLS) provider and a DLS-user in the same
system through the exchange of DLS primitives;

c) the interactions between a DLS-provider and a physical layer service provider in the same
system through the exchange of Ph-service primitives.

1.4  Applicability

These procedures are applicable to instances of communication between systems that support
time-critical communications services in the data link layer of the OSI or fieldbus reference
models, and that require the ability to interconnect in an open systems interconnection
environment. Profiles provide a simple multi-attribute means of summarizing implementation's
capabilities, and thus its applicability to various time-deterministic communications needs.

1.5 Conformance

This document also specifies conformance requirements for systems implementing these
procedures. This document does not contain tests to demonstrate compliance with such
requirements.
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2 Normative references

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 All parts of the IEC 61158 series, as well as the |IEC 61784-1 series and the IEC 61784-2 series are
maintained simultaneously. Cross-references to these documents within the text therefore refer to the editions as
dated in this list of normative references.

IEC 61158-3-21:2019, Industrial Communication Networks — Fieldbus specifications — Part 3-21:
Data-link layer service definition — Type 21 elements

ISO/IEC 7498-1:1994, Information technology — Open Systems Interconnection — Basic
Reference Model: The Basic Model

ISO/IEC 7498-3, Information technology — Open Systems Interconnection — Basic Reference
Model: Naming and addressing

ISO/IEC/IEEE 8802-3:2021, Telecommunications and exchange between information
technology systems — Requirements for local and metropolitan area networks — Part 3: Standard
for Ethernet

ISO/IEC 10731, Information technology — Open Systems Interconnection — Basic Reference
Model — Conventions for the definition of OSI services

3 Terms, definitions, symbols and abbreviated terms

For the purposes of this document, the following terms, definitions, symbols, abbreviations and
conventions apply.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

e |EC Electropedia: available at https://www.electropedia.org/
e |SO Online browsing platform: available at https://www.iso.org/obp

3.1 Reference model terms and definitions

This document is based in part on the concepts developed in ISO/IEC 7498-1 and
ISO/IEC 7498-3, and makes use of the following terms defined therein.
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called-DL-address

calling-DL-address

centralized multi-end-point-connection
correspondent (N)-entities

correspondent DL-entities (N=2)
correspondent Ph-entities (N=1)

demultiplexing

DL-address

DL-address-mapping
DL-connection
DL-connection-end-point
DL-connection-end-point-identifier
DL-connection-mode transmission
DL-connectionless-mode transmission
DL-data-sink

DL-data-source
DL-duplex-transmission
DL-facility

DL-local-view

DL-name

DL-protocol
DL-protocol-connection-identifier
DL-protocol-control-information
DL-protocol-data-unit
DL-protocol-version-identifier
DL-relay
DL-service-connection-identifier
DL-service-data-unit
DL-simplex-transmission
DL-subsystem

DL-user-data

flow control

layer-management

multiplexing
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3.1.33 naming-(addressing)-authority [ISO/IEC 7498-3]

3.1.34 naming-(addressing)-domain [ISO/IEC 7498-3]

3.1.35 naming-(addressing)-subdomain [ISO/IEC 7498-3]

3.1.36 (N)-entity [ISO/IEC 7498-1]
DL-entity
Ph-entity

3.1.37 (N)-interface-data-unit [ISO/IEC 7498-1]
DL-service-data-unit (N=2)

Ph-interface-data-unit (N=1)

3.1.38 (N)-layer [ISO/IEC 7498-1]
DL-layer (N=2)

Ph-layer (N=1)

3.1.39 (N)-service [ISO/IEC 7498-1]
DL-service (N=2)

Ph-service (N=1)

3.1.40 (N)-service-access-point [ISO/IEC 7498-1]
DL-service-access-point (N=2)

Ph-service-access-point (N=1)

3.1.41 (N)-service-access-point-address [ISO/IEC 7498-1]
DL-service-access-point-address (N=2)
Ph-service-access-point-address (N=1)

3.1.42 peer-entities [ISO/IEC 7498-1]

3.1.43 Ph-interface-control-information [ISO/IEC 7498-1]

3.1.44 Ph-interface-data [ISO/IEC 7498-1]

3.1.45 primitive name [ISO/IEC 7498-3]

3.1.46 reassembling [ISO/IEC 7498-1]

3.1.47 recombining [ISO/IEC 7498-1]

3.1.48 reset [ISO/IEC 7498-1]

3.1.49 responding-DL-address [ISO/IEC 7498-3]

3.1.50 routing [ISO/IEC 7498-1]

3.1.51 segmenting [ISO/IEC 7498-1]

3.1.52 sequencing [ISO/IEC 7498-1]

3.1.563 splitting [ISO/IEC 7498-1]

3.1.54 synonymous name [ISO/IEC 7498-3]

3.1.55 systems-management [ISO/IEC 7498-1]

3.2 Service convention terms and definitions

This document also makes use of the following terms defined in ISO/IEC 10731 as they apply
to the data-link layer:
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