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9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRONIC RAILWAY EQUIPMENT -
TRAIN COMMUNICATION NETWORK (TCN) -

Part 2-1: Wire Train Bus (WTB)

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.

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.

International Standard IEC 61375-2-1 was prepared by IEC technical committee 9: Electrical
equipment and systems for railways.

The text of this standard is based on the following documents:

FDIS Report on voting
9/1642/FDIS 9/1666/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 the ISO/IEC Directives, Part 2.

A list of all parts of IEC 61375 series, under the general title Electronic railway equipment —
Train communication network (TCN), can be found on the IEC website.
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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,

e withdrawn,

* replaced by a revised edition, or
* amended.

This first edition cancels and replaces the clauses of IEC 61375-1 second edition published in
2007, relevant to the specification of WTB and constitutes a technical revision.

It was prepared taking into account IEC 61375-1, third edition.

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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INTRODUCTION

This part of IEC 61375 specifies one component of the Train Communication Network, the
Wire Train Bus (WTB), a serial data communication bus designed primarily, but not
exclusively, for interconnecting consists which are frequently coupled and uncoupled, as is the
case of international UIC trains.

Figure 1 illustrates the WTB application.
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Figure 1 — Wire Train Bus

This standard defines these interfaces as connections to a data communication network, called
the Train Communication Network (TCN).

The TCN has a hierarchical structure with two levels of networks, a Train Backbone and a
Consist network:

a) for interconnecting consists in Open Trains (see definition) such as international UIC trains,
this standard specifies a Train Bus called the Wire Train Bus (WTB);

b) for connecting standard on-board equipment a Consist network e.g. the Multifunction
Vehicle Bus (MVB) can be used.

In the TCN architecture, WTB features Real-Time Protocols, which offer two communication
services:

c) Process Variables, a distributed, real-time database, periodically refreshed through
broadcasting;

d) messages, transmitted on demand either as:
e unicast messages (point-to-point) or/and
e multicast messages.

WTB in the TCN offers a common Network Management, which allows debugging,
commissioning and maintenance over the network.

The Consist network MVB shares Real-Time Protocols and Network Management with WTB.
Other implementations of consist networks need adaption to the Real-Time Protocols and
Network Management of WTB.

The TCN is structured similarly to the Open System Interconnection model defined in ISO/IEC
7498-1 (see Figure 2).
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Figure 2 — Layering of the TCN

This standard has been, for editorial reasons, divided into eight clauses:

Clause 1
— Scope;
Clause 2
— Normative references;
Clause 3
— Terms and definitions, abbreviations, conventions;
Clause 4 and 5: Wire Train Bus,
— Physical layer and Link Layer Control;
Clause 6: Real-Time protocols,
— Variables: Link Layer Interface and Application Layer Interface;
— Messages: Link Layer Interface, Protocols, Application Layer Interface;
— Data Representation;
Clause 7: Application Layer
— Process Data Marshalling
— WTB Line Fault Location Detection
Clause 8: Train Network Management
— Configuration, supervision and control of the network.
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ELECTRONIC RAILWAY EQUIPMENT -
TRAIN COMMUNICATION NETWORK (TCN)-

Part 2-1: Wire Train Bus (WTB)

1 Scope

This part of IEC 61375 applies to data communication in Open Trains, i.e. it covers data
communication between consists of the said open trains and data communication within the
consists of the said open trains.

The applicability of this standard to the train communication bus (WTB) allows for
interoperability of individual consists within Open Trains in international traffic. The data
communication bus inside consists (e.g. MVB) is given as recommended solution to cope with
the said TCN. In any case, proof of compatibility between WTB and a proposed consist
network will have to be brought by the supplier.

This standard may be additionally applicable to closed trains and multiple unit trains when so
agreed between purchaser and supplier.

NOTE 1 For a definition of Open Trains, Multiple Unit Trains and Closed Trains, see Clause 3.
NOTE 2 Road vehicles such as buses and trolley buses are not considered in this standard.
2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments)
applies.

IEC 60571, Electronic equipment used on rail vehicles
IEC 60807 (all parts), Rectangular connectors for frequencies below 3 MHz

IEC 61375-1, Electronic railway equipment — Train communication network (TCN) -
Part 1: General architecture

IEC 61375-2-2:2012, Electronic railway equipment — Train communication network (TCN) —
Part 2-2: Wire Train Bus conformance testing

IEC 61375-3-1, Electronic railway equipment — Train communication network (TCN) — Part 3-1:
Multifunction Vehicle Bus (MVB)

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 8824 (all parts), Information technology — Abstract Syntax Notation One (ASN.1)

ISO/IEC 8825 (all parts), Information technology — ASN.1 encoding rules
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ISO/IEC 8859-1, Information technology — 8-bit single-byte coded graphic character sets —
Part 1: Latin alphabet No. 1

ISO/IEC 9646 (all parts), Information technology — Open Systems Interconnection -
Conformance testing methodology and framework

ISO/IEC 10646, Information Technology — Universal Multipl-Octet Coded Character Set (UCS)

ISO/IEC 13239, Information technology — Telecommunications and information exchange
between systems — High-level data link control (HDLC) procedures

ITU-T Recommendation V24, List of definitions for interchange circuits between data terminal
equipment (DTE) and data-circuit terminating equipment (DCE)

ITU-T Recommendation Z.100, Specification and Description Language (SDL)
IEEE 754, Standard for Binary Floating-Point Arithmetic
UIC CODE 556, Information transmission in the train (train-bus)

UIC CODE 557, Diagnostics on passenger rolling stock
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électronique ferroviaire — Réseau embarqué de train (TCN), peut étre consultée sur le site web
de la CELI.
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*+ amendée.

Cette premiére édition annule et remplace les articles de la deuxiéeme édition de la
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INTRODUCTION

La présente partie de la CEl 61375 spécifie un composant du Réseau Embarqué de Train, le
Bus de Train Filaire (WTB pour Wire Train Bus), un bus série de transmission de données
destiné principalement, mais pas exclusivement, a l'interconnexion des rames qui font I'objet
d'accouplement et de désaccouplement fréquents, comme pour les trains internationaux UIC.

La Figure 1 illustre I'application WTB.

=
0 0000 DV O 005000 D

d

Légende

Anglais Frangais

Node Neoeud

Figure 1 — Bus de Train Filaire

La présente norme définit ces interfaces en tant que raccordements a un réseau de
communication de données, appelé Réseau Embarqué de Train (TCN, pour Train
Communication Network).

Le Réseau Embarqué de Train a une structure hiérarchisée avec deux niveaux de réseaux, un
Réseau Central de Train et un Réseau de Rame:

a) pour relier les rames de trains a composition variable (voir définition) tels que les trains
internationaux UIC, la présente norme spécifie un Bus de Train appelé Bus de Train Filaire
(WTB, pour Wire Train Bus);

b) pour relier des équipements standards embarqués (un Réseau de Rame, par exemple) le
Bus de Véhicule Multifonctions (MVB, pour Multifunction Vehicle Bus) peut étre utilisé.

Dans l'architecture TCN, le WTB utilise des Protocoles en Temps Réel, qui offrent deux
services de communication:

c) le service de Variables de Processus, offert par une base de données distribuée, mise a
jour en temps réel et périodiquement par diffusion;

d) le service de Messagerie, offrant le transfert de messages a la demande, sous forme:
e de messages point a point et/ou

e de messages publipostés.

Dans le TCN, le WTB offre une gestion commune de réseau qui permet le déverminage, la
mise en service et la maintenance sur tout le réseau.

Le MVB du Réseau de Rame partage des Protocoles en Temps Réel et une Gestion de
Réseau avec le WTB. Une autre mise en ceuvre des Réseaux de Rame doit étre adaptée aux
Protocoles en Temps Réel et a la Gestion de Réseau du WTB.

Le TCN présente une structure similaire a celle du modéle de Systéme Ouvert
d'Interconnexion défini dans I'lSO/CEI 7498-1 (voir la Figure 2).
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Figure 2 — Stratification du TCN

Pour des raisons rédactionnelles, la présente norme a été divisée en six articles:

Article 1 — Domaine d’application

Article 2 — Références normatives

Article 3 — Termes et définitions, abréviations, conventions
Articles 4 et 5 — Bus de train filaire (WTB)

— Contréle de la couche physique et de la couche de liaison
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Article 6 — Protocoles en Temps Réel
— Variables: Interface de couche de liaison et interface de couche d’application
— Messages: Interface de couche de liaison, Protocoles, interface de couche d’application
— Représentation des données
Article 7 — Couche d’application
— Triage des Données de Processus
— Détection de ’'emplacement de défaut en ligne du WTB
Article 8 — Gestion de Réseau de Train

— Configuration, supervision et commande du réseau
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MATERIEL ELECTRONIQUE FERROVIAIRE -
RESEAU EMBARQUE DE TRAIN (TCN) —

Partie 2-1: Bus de Train Filaire (WTB)

1 Domaine d’application

La présente partie de la CEI 61375 s'applique a la communication de données dans les
Trains a Composition Variable, c'est-a-dire qu'elle couvre la communication de données aussi
bien entre les rames que dans les rames desdits trains a composition variable.

L'application de la présente norme au bus de communication de données (WTB) permet
I'interopérabilité des différentes rames d'un train a composition variable dans le trafic
international. Le bus de communication de données dans les rames (le MVB, par exemple) est
donné comme solution recommandée pour fonctionner avec ledit TCN. Dans tous les cas, le
fournisseur aura a faire la preuve de la compatibilité entre le WTB et le Réseau de Rame
propose.

Aprés accord entre acheteur et fournisseur, la présente norme peut s'appliquer en outre aux
trains indéformables et aux automotrices.

NOTE 1 Pour la définition des Trains a Composition Variable, Automotrices et Trains Indéformables, voir Article 3.

NOTE 2 Les véhicules routiers comme les bus et les trolleybus ne sont pas traités dans la présente norme.

2 Reéférences normatives

Les documents suivants sont cités en référence de maniére normative, en intégralité ou en
partie, dans le présent document et sont indispensables pour son application. Pour les
références datées, seule I’édition citée s’applique. Pour les références non datées, la derniére
édition du document de référence s’applique (y compris les éventuels amendements).

CEI 60571, Equipements électroniques utilisés sur les véhicules ferroviaires

CEI 60807 (toutes les parties), Connecteurs rectangulaires utilisés aux fréquences inférieures
a 3 MHz

CEI 61375-1, Matériel électronique ferroviaire — Réseau embarqué de train (TCN) — Partie 1:
TNC — Réseau embarqué de train — Architecture générale

CEIl 61375-2-2:2012, Matériel électronique ferroviaire — Réseau embarqué de train (TCN) —
Partie 2-2: Bus de train filaire — Essais de conformité

CEI 61375-3-1, Matériel électronique ferroviaire — Réseau embarqué de train (TCN) —
Partie 3-1: Bus de Véhicule Multifonctions (MVB)

ISO/CEI 8802-2, Technologies de [linformation — Télécommunications et échange
d’informations entre systéemes — Réseaux locaux et métropolitains — Exigences spécifiques —
Partie 2: Contréle de liaison logique

ISO/CEI 8824 (toutes les parties), Technologie de I'information — Notation de syntaxe abstraite
numéro un (ASN.1)
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ISO/CEI 8825 (toutes les parties), Technologie de I'information — Regles de codage ASN.1

ISO/CEI 8859-1, Technologies de l'information — Jeux de caracteres graphiques codés sur un
seul octet — Partie 1: Alphabet latin n°® 1(disponible en anglais seulement)

ISO/CEI 9646 (toutes les parties), Technologies de l'information — Interconnexion de systémes
ouverts (OSl) — Cadre général et méthodologie des tests de conformité

ISO/CEI 10646, Technologie de I'information — Jeu universel de caractéres codés sur plusieurs
octets (JUC)

ISO/CEI 13239, Technologies de l'information — Télécommunications et échange d'information
entre systémes — Procédures de commande de liaison de données a haut niveau (HDLC)

UIT-T Recommandation V.24, Liste des définitions des circuits de jonction entre I'équipement
terminal de traitement de données (DTE) et I'équipement de terminaison du circuit de données
(DCE)

UIT-T Recommandation Z.100, Langage de description et de spécification (SDL)
IEEE 754, Standard for Binary Floating-Point Arithmetic
CODE UIC 556, Transmission d’information dans le train (bus de train)

CODE UIC 557, Technique de diagnostique dans les voitures





