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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRONIC RAILWAY EQUIPMENT -
TRAIN COMMUNICATION NETWORK (TCN) -

Part 3-1: Multifunction Vehicle Bus (MVB)

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 leffortis 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 correspanding nationaljorregional publication shall be clearly indicated in
the latter. -

IEC itself does not provide any attestationof,.conformity./iIndependent 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 61375-3-1 has been prepared by IEC technical committee 9:
Electrical equipment and systems for railways.

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

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

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

FDIS Report on voting
9/1644/FDIS 9/1668/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.
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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.

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.



-10 - 61375-3-1 © IEC:2012

INTRODUCTION

This part of IEC 61375 specifies one component of the Train Communication Network, the
Multifunction Vehicle Bus (MVB), a serial data communication bus designed primarily, but not
exclusively, for interconnecting equipment where interoperability and interchangeability are
needed.

This part specifies:

W)

the physical media in single-line and double-line configurations;

O

the signalling and the redundancy handling;

Q O

)
)
) the format and timing of the transmitted frame and telegrams;
) the organisation of the bus traffic;

)

)

the allocation of Mastership;

—h

) the management of the bus;

) the Link Layer interface and the layer management interface.

«Q

This part is structured following the OSI layers of a reference MVB device as shown in
Figure 1:
Caluse 4 Physical Layer
e Electrical medium fonr short distance (RS-485, 20,0 m)
e Electrical medium for middle distance (transformer-coupled, 200,0 m)
e Optical fibre for long distances (glass fibres, 2,0 km)
Clause 5 Medium-dependent signalling
e Frame encoding and'decoding
e Line Unit interface
e Physical redundancy handling
Clause 6 Frames and telegrams
e Master Frame and Slave Frame encoding, Telegram timing
Clause 7 Link Layer Control
e Addressing
e Master Frame and Slave Frame format
Clause 8 Medium allocation
e Periodic Polling
e Event Polling
e Devices Scan
Clause 9 Mastership transfer
e Regular and exceptional mastership transfer
Clause 10  Link Layer Interface
e Link Process Data Interface (LPI),
e Link Message Data Interface (LMI),
e Link Supervision Interface (LSI).
Clause 11 Real-Time Protocols
Clause 12 Gateway Function
Clause 13  Network Management
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Real-Time Station
Protocols management

Clause

e e @ ................................. layer
management

mastership transfer
4%
A4
medium allocation
periodic, event, supervisory scan

link control
frame formats and content

........................ @

frames and telegrams
coding, timing and synchronisation

®

signalling
frame, encoder /.decoder

‘X—transceiver interfacé redundant line
(optional)

Electrical_Short_| |Electrical_Middle | | Optical_Glass__ Phvsical Laver
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Figure 1 — Reference device and structure of the document
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ELECTRONIC RAILWAY EQUIPMENT -
TRAIN COMMUNICATION NETWORK (TCN) -

Part 3-1: Multifunction Vehicle Bus (MVB)

1 Scope

This part of IEC 61375 applies where MVB is required.

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 60245-1, Rubber insulated cables — Rated voltages up to and including 450/750 V — Part 1:
General requirements

IEC 60304, Standard colours for’instlation-for low-frequency cables-and wires

IEC 60332-1-1, Tests on electric and optical fibre cables under fire conditions — Part 1-1: Test
for vertical flame propagation for a single insulated wire or cable — Apparatus

IEC 60571, Electronic equipment used-on rail-vehicles
IEC 60794-1-1, Optical fibre cables — Part 1-1: Generic specification — General
IEC 60807 (all parts), Rectangular connectors for frequencies below 3 MHz

IEC 60870-5-1, Telecontrol equipment and systems — Part 5: Transmission protocols — Section
One: Transmission frame formats

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

ISO/IEC 8482, Information technology — Telecommunications and information exchange
between systems — Twisted pair multipoint interconnections

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

ISO/IEC 9646 (all parts), Information technology — Open Systems Interconnection -
Conformance testing methodology and framework
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ISO/IEC 13239, Information technology — Telecommunications and information exchange
between systems — High-level data link control (HDLC) procedures

ITU-T Recommendation Z.100, Specification and Description Language (SDL)

3 Terms and definitions, abbreviations and conventions

3.1 Terms and definitions

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

NOTE Keywords in this standard are written with the first letter of each word in upper case and, when they are
composed of two or several words, these are joined by an underscore. This convention allows keywords to be
tracked in the documents.

3.11
address
identifier of a communication partner, of which several types exist, depending on the layer

3.1.2

agent

application process in a Station which accesses the local managed objects on behalf of the
Manager

3.1.3
Aperiodic Data
transmission of Process Data on-a demand basis. This service’is not used

3.1.4
Application Layer .
upper layer in the OSI model, interfacing directly to the Application

3.1.5
Application Layer Interface
definition of the services offered by the Application Layer

3.1.6
Application Messages Adapter
code directly called by the application implementing the Messages services

3.1.7
Application Messages Interface
definition of the Messages services

3.1.8
Application Process
communicating entity, implemented for instance by a task

3.1.9
Application Processor
processor which runs a communicating Application Process

3.1.10
Application Supervision Interface
definition of the Supervision services available in particular to the Agent
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