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1

9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRONIC RAILWAY EQUIPMENT -
TRAIN COMMUNICATION NETWORK (TCN) -

Part 2-5: Ethernet train backbone

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 61375-2-5 has been 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
9/1933/FDIS 9/1961/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.
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A list of all parts in the IEC 61375 series, published under the general title Electronic railway
equipment — Train communication network (TCN), 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

e reconfirmed,

e 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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INTRODUCTION

IEC 61375-2-5 defines the Ethernet Train Backbone so as to achieve interoperability between
Consists of different types when coupled in the same train composition.

The standard follows the ISO-OSI model and specifies the whole protocols stack from the
physical layer up to the application layer.

A Protocol Implementation Conformance Statement (PICS) pro-forma allows suppliers to state
their conformity to this standard. The PICS pro-forma specification and the related conformity
test are not in the scope of this standard.
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ELECTRONIC RAILWAY EQUIPMENT -
TRAIN COMMUNICATION NETWORK (TCN) —

Part 2-5: Ethernet train backbone

1 Scope

This part of IEC 61375 defines Ethernet Train Backbone (ETB) requirements to fulfil open
train data communication system based on Ethernet technology.

Respect of this standard ensures interoperability between local Consist subnets whatever
Consist network technology (see IEC 61375-1 for more details).

All Consist network definitions should take into account this standard to preserve
interoperability.

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

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 Ilatest edition of the referenced document (including any
amendments) applies.

IEC 61076-2-101:2012, Connectors for electronic equipment — Product requirements -
Part 2-101: Circular connectors — Detail specification for M12 connectors with screw-locking

IEC 61156 (all parts), Multicore and symmetrical pair/quad cables for digital communications

IEC 61156-1:2007, Multicore and symmetrical pair/quad cables for digital communications —
Part 1: Generic specification

IEC 61156-5, Multicore and symmetrical pair/quad cables for digital communications — Part 5:
Symmetrical pair/quad cables with transmission characteristics up to 1 000 MHz — Horizontal
floor wiring — Sectional specification

IEC 61375-1:2012, Electronic railway equipment — Train communication network (TCN) —
Part 1: General architecture

IEC 61375-2-3, Electronic railway equipment — Train communication network (TCN) -
Part 2-3: TCN communication profile (to be published)

IEC 61375-3-4, Electronic railway equipment — Train communication network (TCN) -
Part 3-4: Ethernet Consist Network (ECN)

IEC 62236-3-2, Railway applications — Electromagnetic compatibility — Part 3-2: Rolling stock
— Apparatus

ISO/IEC 7498 (all parts), Information technology — Open System Interconnection — Basic
Reference Model
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ISO/IEC 8824 (all parts), Information technology — Abstract Syntax Notation One (ASN.1)

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

ISO/IEC 11801:2002, Information technology — Generic cabling for customer premises

IEEE 802.1AB, IEEE Standard for Local and metropolitan area networks — Station and Media
Access Control Connectivity Discovery

IEEE 802.1AX:2008, IEEE Standard for Local and metropolitan area networks — Link
Aggregation

IEEE 802.1D:2012, IEEE Standard for Local and metropolitan area networks — Media Access
Control (MAC) Bridges

IEEE 802.1Q, IEEE Standard for Local and metropolitan area networks — Virtual Bridged
Local Area Networks

IEEE 802.2, IEEE Standard for Information technology — Telecommunications and information
exchange between systems — Local and metropolitan area networks — Specific requirements —
Part 2: Logical Link Control

IEEE 802.3:2012, /IEEE Standard for 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
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AVANT-PROPOS
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Une liste de toutes les parties de la série IEC 61375, publiées sous le titre général Matériel
électronique ferroviaire — Réseau embarqué de train (TCN), peut étre consultée sur le site
web de I'lEC.

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

e reconduite,

e supprimée,

e remplacée par une édition révisée, ou

e amendée.

IMPORTANT - Le logo "colour inside"” qui se trouve sur la page de couverture de cette
publication indique qu'elle contient des couleurs qui sont considérées comme utiles a
une bonne compréhension de son contenu. Les utilisateurs devraient, par conséquent,
imprimer cette publication en utilisant une imprimante couleur.
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INTRODUCTION

L'IEC 61375-2-5 définit le réseau central de train Ethernet permettant d'obtenir
I'interopérabilité entre les rames de différents types couplées dans la méme composition de
train.

La norme suit le modéle ISO-OSI et spécifie la pile de protocoles dans son ensemble, de la
couche physique jusqu'a la couche application.

Un pro forma de déclaration de conformité d’une mise en ceuvre de Protocole (PICS) permet
aux fournisseurs de déclarer leur conformité a la présente norme. La spécification du pro
forma PICS et I'essai de conformité associé ne reléevent pas du domaine d'application de la
présente norme.
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MATERIEL ELECTRONIQUE FERROVIAIRE -
RESEAU EMBARQUE DE TRAIN (TCN) -

Partie 2-5: Réseau central de train Ethernet

1 Domaine d'application

La présente partie de I'lEC 61375 définit les exigences de réseau central de train Ethernet
(ETB) pour satisfaire au systéme de communication de données d'un train a composition
variable, basé sur la technologie Ethernet.

Le respect de la présente norme assure l'interopérabilité entre les sous-réseaux de rames
locales, quelle que soit la technologie de réseau de rame (voir I'lEC 61375-1 pour plus de
détails).

Il convient que toutes les définitions portant sur les réseaux de rames tiennent compte de la
présente norme afin de préserver l'interopérabilité.

La présente norme peut également s'appliquer aux rames non modifiables et aux trains de
rames multiples aprés accord entre acheteur et fournisseur.

2 Références 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).

IEC 61076-2-101:2012, Connecteurs pour équipements électroniques — Exigences de produit
— Partie 2-101: Connecteurs circulaires — Spécification particuliere pour les connecteurs M12
avis

IEC 61156 (toutes les parties), Cables multiconducteurs a paires symétriques et quartes pour
transmissions numériques

IEC 61156-1:2007, Cables multiconducteurs a paires symétriques et quartes pour
transmissions numériques — Partie 1: Spécification générique

IEC 61156-5, Multicore and symmetrical pair/quad cables for digital communications — Part 5:
Symmetrical pair/quad cables with transmission characteristics up to 1 000 MHz — Horizontal
floor wiring — Sectional specification (disponible en anglais seulement)

IEC 61375-1:2012, Matériel électronique ferroviaire — Réseau embarqué de train (TCN) —
Partie 1: Architecture générale

IEC 61375-2-3, Matériel électronique ferroviaire — Réseau embarqué de train (TCN) -
Partie 2-3: Profil de communication TCN (a publier)

IEC 61375-3-4, Matériel électronique ferroviaire — Réseau embarqué de train (TCN) -
Partie 3-4: Réseau Ethernet de Rame (ECN)
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IEC 62236-3-2, Applications ferroviaires — Compatibilité électromagnétique — Partie 3-2:
Matériel roulant — Appareils

ISO/IEC 7498 (toutes les parties), Technologies de l'information — Interconnexion de
systémes ouverts (OSI) — Modéle de référence de base

ISO/IEC 8824 (toutes les parties), Technologies de l'information — Notation de syntaxe
abstraite numéro un (ASN.1)

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

ISO/IEC 11801:2002, Information technology — Generic cabling for customer premises
(disponible en anglais seulement)

IEEE 802.1AB, IEEE Standard for Local and metropolitan area networks — Station and Media
Access Control Connectivity Discovery

IEEE 802.1AX:2008, I[EEE Standard for Local and metropolitan area networks — Link
Aggregation

IEEE 802.1D:2012, IEEE Standard for Local and metropolitan area networks — Media Access
Control (MAC) Bridges

IEEE 802.1Q, IEEE Standard for Local and metropolitan area networks — Virtual Bridged
Local Area Networks

IEEE 802.2, IEEE Standard for Information technology — Telecommunications and information
exchange between systems — Local and metropolitan area networks — Specific requirements —
Part 2: Logical Link Control

IEEE 802.3:2012, IEEE Standard for 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





