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INTERNATIONAL ELECTROTECHNICAL COMMISSION 
____________ 

 
ELECTRONIC RAILWAY EQUIPMENT –  

TRAIN COMMUNICATION NETWORK (TCN) –  
 

Part 3-4: Ethernet Consist Network (ECN) 
 
 

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. 

International Standard IEC 61375-3-4 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 

9/1873/FDIS 9/1904/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, 
• 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 

This part of IEC 61375 series of international standards specifies the Consist Network based 
on Ethernet technology, i.e. the Ethernet Consist Network (ECN) within the TCN architecture 
as defined in IEC 61375-1, and End Devices which can attach to the ECN. In addition 
gateway services between Train Backbone and ECN are specified. 

The general architecture of the TCN (see IEC 61375-1) defines a hierarchical structure with 
two levels of networks, Train Backbone(s) and Consist Network(s). This hierarchical structure 
specifies Consist Networks based on different technologies such as MVB, CANopen and ECN 
interfacing one Train Backbone. ECNs based on different design and implementation may be 
interfaced to the same Train Backbone reaching the result that the Train Backbone ensures 
interoperability between Consist Networks with different implementations. 

The common part, consisting of Clauses 1 to 4, defines requirements and specifications which 
are common to all ECN implementations and End Devices and gateways. 

The common part defines 

• the data communication interface of End Devices connected to the ECN, 

• functions and services provided by the ECN to End Devices, 

• the gateway functions for data transfer between Train Backbone and the ECN, and 

• performances of the ECN. 
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ELECTRONIC RAILWAY EQUIPMENT –  
TRAIN COMMUNICATION NETWORK (TCN) –  

 
Part 3-4: Ethernet Consist Network (ECN) 

 
 
 

1 Scope 

This part of IEC 61375 specifies the data communication network inside a Consist based on 
Ethernet technology, the Ethernet Consist Network (ECN). 

The applicability of this part of IEC 61375 to the Consist Network allows for interoperability of 
individual vehicles within Open Trains in international traffic. 

This part of IEC 61375 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 latest edition of the referenced document (including any 
amendments) applies. 

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

IEC 61076-3-104, Connectors for electronic equipment – Product requirements – Part 3-104: 
Detail specification for 8-way, shielded free and fixed connectors for data transmissions with 
frequencies up to 1 000 MHz 

IEC 61156-6, Multicore and symmetrical pair/quad cables for digital communications – Part 6: 
Symmetrical pair/quad cables with transmission characteristics up to 1 000 MHz – Work area 
wiring – Sectional specification 

IEC 61375-1, Electronic railway equipment – Train Communication Network (TCN) – Part 1: 
General architecture 

IEC 61375-2-1, Electronic railway equipment – Train Communication Network (TCN) – Part 2-
1: Wire Train Bus (WTB) 

IEC 61375-2-5, Electronic railway equipment – Train Communication Network (TCN) – Part 2-
5: Ethernet Train Backbone (ETB) 

IEC 62439 (all parts), Industrial communication networks – High availability automation 
networks 

ISO/IEC 7498, Information technology – Open Systems Interconnection (OSI) – The Basic 
reference model 

ISO/IEC 8824 (all parts), Information technology – Abstract Syntax Notation One (ASN.1) 

ISO/IEC 11801, Information technology – Generic cabling for customer premises 
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TIA/EIA-568-B, Commercial Building Telecommunications Cabling Standard – Part 1: General 
Requirements (ANSI/TIA/EIA-568-B.1-2001) 

ANSI X3.263:1995, EN-Information Technology - Fibre Distributed Data Interface (FDDI) - 
Token Ring Twisted Pair Physical Layer Medium Dependent (TP-PMD) (order number ANSI 
INCITS 263) 

IEEE 802.1D, 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 802.3, 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 

3 Terms, definitions, symbols, abbreviations and conventions 

3.1 Terms and definitions 

For the purposes of this document, the terms and definitions given in IEC 61375-1 and the 
following apply.  

3.1.1  
auto negotiation 
auto negotiation function allows two network devices on a point-to-point link to choose the 
best possible configuration; e.g. full/half duplex mode, transmission speed 

3.1.2  
auto polarity 
auto polarity function corrects the signal polarity automatically 

3.1.3  
crossover function 
crossover function connects the transmitter of PHY to the receiver of PHY at the end of point-
to-point transmit-receive-pair link 

3.1.4  
full duplex mode 
full duplex mode allows both sending and receiving frames at a time between stations on a 
link 

3.1.5  
intra-car connection 
connection (link) between communication devices inside a car 

3.1.6  
inter-car connection 
connection (link) between communication devices at the interface between two cars excluding 
the interface between Consists 

3.1.7  
link layer 
layer in the OSI model establishing point-to-point and broadcast and multicast connections 
between devices attached to the logical communication channel consisting of one or more 
physical links 

http://engineers.ihs.com/document/abstract/IPEGABAAAAAAAAAA
http://engineers.ihs.com/document/abstract/IPEGABAAAAAAAAAA
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• remplacée par une édition révisée, ou 
• 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 à 
une bonne compréhension de son contenu. Les utilisateurs devraient, par conséquent, 
imprimer cette publication en utilisant une imprimante couleur. 
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INTRODUCTION 

La présente partie de la Norme internationale IEC 61375 spécifie le Réseau de Rame fondé 
sur la technologie Ethernet, c’est-à-dire le Réseau Ethernet de Rame (ECN, pour Ethernet 
Consist Network) au sein de l’architecture du Réseau Embarqué de Train (TCN, pour Train 
Communication Network) tel que défini dans l'IEC 61375-1, et les Équipements Terminaux qui 
peuvent être connectés à l’ECN. En outre, les services de passerelle entre le Réseau Central 
de Train et l’ECN y sont spécifiés. 

L’architecture générale du TCN (voir l'IEC 61375-1) définit une structure hiérarchique à deux 
niveaux de réseaux: les Réseaux Centraux de Train et les Réseaux de Rame. Cette structure 
hiérarchique spécifie les Réseaux de Rame fondés sur différentes technologies telles que le 
Bus de Véhicule Multifonctions (MVB, pour Multifunction Vehicle Bus), CANopen ou l’ECN et 
s’interfaçant avec un Réseau Central de Train. Les ECN fondés sur différentes conceptions et 
mises en œuvre peuvent accéder à un même Réseau Central de Train, de sorte que ce 
dernier garantisse une totale interopérabilité entre les Réseaux de Rame mis en œuvre 
différemment. 

La partie commune, constituée des Articles 1 à 4, définit les exigences et les spécifications 
communes à toutes les mises en œuvre d’ECN, aux Équipements Terminaux et aux 
passerelles. 

La partie commune définit: 

• l’interface de communication de données des Équipements Terminaux connectés à l’ECN, 

• les fonctions et services assurés par l’ECN aux Équipements Terminaux, 

• les fonctions de passerelle pour le transfert de données entre le Réseau Central de Train 
et l’ECN, et 

• les performances de l’ECN. 
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Partie 3-4: Réseau Ethernet de Rame (ECN) 

 
 
 

1 Domaine d'application 

La présente partie de l'IEC 61375 spécifie le réseau de communication de données au sein 
d’une Rame fondée sur la technologie Ethernet, le Réseau Ethernet de Rame (ECN). 

L’applicabilité de la présente partie de l'IEC 61375 au Réseau Ethernet de Rame permet 
l’interopérabilité de chaque rame des Trains à rames multiples dans le trafic international. 

Après accord entre acheteur et fournisseur, la présente partie de l'IEC 61375 peut s'appliquer 
en outre aux Rames et aux Trains à rames multiples. 

2 Références normatives 

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

IEC 61076-2-101, Connecteurs pour équipements électroniques – Exigences de produit – 
Partie 2-101: Connecteurs circulaires – Spécification particulière pour les connecteurs M12 à 
vis 

IEC 61076-3-104, Connecteurs pour équipements électroniques – Exigences de produit – 
Partie 3-104: Spécification particulière pour les fiches et les embases écrantées à 8 voies 
pour la transmission de données à des fréquences jusqu'à 1 000 MHz 

IEC 61156-6, Multicore and symmetrical pair/quad cables for digital communications – Part 6: 
Symmetrical pair/quad cables with transmission characteristics up to 1 000 MHz – Work area 
wiring – Sectional specification (disponible en anglais seulement) 

IEC 61375-1, Matériel électrique ferroviaire – Réseau Embarqué de Train (TCN) – Partie 1: 
Architecture générale 

IEC 61375-2-1, Matériel électronique ferroviaire – Réseau Embarqué de Train (TCN) – 
Partie 2-1: Bus de Train Filaire (WTB) 

IEC 61375-2-5, Matériel électronique ferroviaire – Réseau Embarqué de Train (TCN) – 
Partie 2-5: Réseau Central de Train Ethernet (ETB) 

IEC 62439 (toutes les parties), Réseaux de communication indsutriels – Réseaux de haute 
disponibilité pour l'automatisation 

ISO/IEC 7498, Technologies de l'information – Interconnexion de systèmes ouverts (OSI) – 
Modèle de référence de base: Le modèle de base 

ISO/IEC 8824 (toutes les parties), Technologies de l'information – Notation de syntaxe 
abstraite numéro un (ASN.1) 
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ISO/IEC 11801, Technologies de l'information – Câblage générique des locaux d'utilisateurs 
(disponible en anglais seulement) 

TIA/EIA-568-B, Commercial Building Telecommunications Cabling Standard – Part 1: General 
Requirements (ANSI/TIA/EIA-568-B.1-2001) 

ANSI X3.263:1995, EN-Information Technology - Fibre Distributed Data Interface (FDDI) - 
Token Ring Twisted Pair Physical Layer Medium Dependent (TP-PMD) (order number ANSI 
INCITS 263) 

IEEE 802.1D, 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 802.3, 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 

3 Termes, définitions, symboles, abréviations et conventions 

3.1 Termes et définitions 

Pour les besoins du présent document, les termes et définitions donnés dans l'IEC 61375-1 
ainsi que les suivants s'appliquent.  

3.1.1  
auto négociation 
fonction d’auto négociation qui permet à deux équipements de réseau sur une liaison point à 
point de choisir la meilleure configuration possible, par exemple la vitesse de transmission en 
mode duplex ou simplex 

3.1.2  
auto polarité 
fonction d’auto polarité qui corrige automatiquement la polarité du signal 

3.1.3  
fonction de croisement 
fonction de croisement qui connecte le transmetteur de PHY au récepteur de PHY en fin de 
liaison de transmission-réception point à point 

3.1.4  
mode duplex 
mode duplex qui permet l’envoi et la réception simultanés de trames entre stations sur une 
même liaison 

3.1.5  
connexion intra voiture 
connexion (liaison) entre équipements de communication à l’intérieur d’une voiture 

3.1.6  
connexion inter voitures 
connexion (liaison) entre équipements de communication à l’interface entre deux voitures, à 
l’exception de l’interface entre Rames 
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