
BSI Standards Publication

WB11885_BSI_StandardCovs_2013_AW.indd   1 15/05/2013   15:06

Electronic railway equipment - On-board 
multimedia and telematic subsystems for railways

Part 1: General architecture

BS EN 62580‑1:2016+A11:2017

Full document details: BS EN 62580-1:2016+A11:2017

http://www.avadocuments.com/doc/bs-en-62580-1-2016-a11-2017
http://www.avadocuments.com/doc/bs-en-62580-1-2016-a11-2017


EUROPEAN STANDARD 

NORME EUROPÉENNE 

EUROPÄISCHE NORM 

EN 62580-1 

November 2016 

ICS 45.060 

English Version 

Electronic railway equipment - On-board multimedia and 
telematic subsystems for railways -  

Part 1: General architecture 
(IEC 62580-1:2015) 

Matériel électronique ferroviaire - Sous-systèmes 
ferroviaires multimédias et télématiques embarqués - 

Partie 1: Architecture générale 
(IEC 62580-1:2015) 

Elektronische Betriebsmittel für Bahnen - Bordinterne 
Multimedia- und Telematik-Untersysteme für 

Bahnanwendungen -  
Teil 1: Allgemeine Architektur 

(IEC 62580-1:2015) 

This European Standard was approved by CENELEC on 2015-03-24. CENELEC members are bound to comply with the CEN/CENELEC 
Internal Regulations which stipulate the conditions for giving this European Standard the status of a national standard without any alteration. 

Up-to-date lists and bibliographical references concerning such national standards may be obtained on application to the CEN-CENELEC 
Management Centre or to any CENELEC member.  

This European Standard exists in three official versions (English, French, German). A version in any other language made by translation 
under the responsibility of a CENELEC member into its own language and notified to the CEN-CENELEC Management Centre has the 
same status as the official versions. 

CENELEC members are the national electrotechnical committees of Austria, Belgium, Bulgaria, Croatia, Cyprus, the Czech Republic, 
Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, 
Lithuania, Luxembourg, Malta, the Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland, 
Turkey and the United Kingdom. 

European Committee for Electrotechnical Standardization 
Comité Européen de Normalisation Electrotechnique 

Europäisches Komitee für Elektrotechnische Normung 

CEN-CENELEC Management Centre: Avenue Marnix 17,  B-1000 Brussels 

© 2016 CENELEC All rights of exploitation in any form and by any means reserved worldwide for CENELEC Members. 

Ref. No. EN 62580-1:2016 E 

National foreword

This British Standard is the UK implementation of 
EN 62580‑1:2016+A11:2017. It is derived from IEC 62580‑1:2015. It 
supersedes BS EN 62580‑1:2016, which is withdrawn.

The UK participation in its preparation was entrusted to Technical 
Committee GEL/9/-/4, Railway applications - Train communication 
network and multimedia systems.

A list of organizations represented on this committee can be obtained on 
request to its secretary.

This publication does not purport to include all the necessary provisions 
of a contract. Users are responsible for its correct application.

© The British Standards Institution 2018 
Published by BSI Standards Limited 2018

ISBN 978 0 580 51270 4

ICS 45.060.01; 45.060

Compliance with a British Standard cannot confer immunity from 
legal obligations.

This British Standard was published under the authority of the 
Standards Policy and Strategy Committee on 30 November 2016.

Amendments/corrigenda issued since publication

Date Text affected

31 January 2018 Implementation of CENELEC amendment 
A11:2017: Annex ZZ replaced

BRITISH STANDARD

Full document details: BS EN 62580-1:2016+A11:2017

http://www.avadocuments.com/doc/bs-en-62580-1-2016-a11-2017
http://www.avadocuments.com/doc/bs-en-62580-1-2016-a11-2017


EUROPEAN STANDARD 

NORME EUROPÉENNE 

EUROPÄISCHE NORM 

EN 62580-1 

November 2016 

ICS 45.060 

English Version 

Electronic railway equipment - On-board multimedia and 
telematic subsystems for railways -  

Part 1: General architecture 
(IEC 62580-1:2015) 

Matériel électronique ferroviaire - Sous-systèmes 
ferroviaires multimédias et télématiques embarqués - 

Partie 1: Architecture générale 
(IEC 62580-1:2015) 

Elektronische Betriebsmittel für Bahnen - Bordinterne 
Multimedia- und Telematik-Untersysteme für 

Bahnanwendungen -  
Teil 1: Allgemeine Architektur 

(IEC 62580-1:2015) 

This European Standard was approved by CENELEC on 2015-03-24. CENELEC members are bound to comply with the CEN/CENELEC 
Internal Regulations which stipulate the conditions for giving this European Standard the status of a national standard without any alteration. 

Up-to-date lists and bibliographical references concerning such national standards may be obtained on application to the CEN-CENELEC 
Management Centre or to any CENELEC member.  

This European Standard exists in three official versions (English, French, German). A version in any other language made by translation 
under the responsibility of a CENELEC member into its own language and notified to the CEN-CENELEC Management Centre has the 
same status as the official versions. 

CENELEC members are the national electrotechnical committees of Austria, Belgium, Bulgaria, Croatia, Cyprus, the Czech Republic, 
Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, 
Lithuania, Luxembourg, Malta, the Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland, 
Turkey and the United Kingdom. 

European Committee for Electrotechnical Standardization 
Comité Européen de Normalisation Electrotechnique 

Europäisches Komitee für Elektrotechnische Normung 

CEN-CENELEC Management Centre: Avenue Marnix 17,  B-1000 Brussels 

© 2016 CENELEC All rights of exploitation in any form and by any means reserved worldwide for CENELEC Members. 

Ref. No. EN 62580-1:2016 E 

Full document details: BS EN 62580-1:2016+A11:2017

http://www.avadocuments.com/doc/bs-en-62580-1-2016-a11-2017
http://www.avadocuments.com/doc/bs-en-62580-1-2016-a11-2017


EN 62580-1:2016 

2 

European foreword 

The text of document 9/1990/FDIS, future edition 1 of IEC 62580-1, prepared by IEC/TC 9 "Electrical 
equipment and systems for railways" was submitted to the IEC-CENELEC parallel vote and approved 
by CENELEC as EN 62580-1:2016. 

The following dates are fixed: 

• latest date by which the document has to
be implemented at national level by
publication of an identical national
standard or by endorsement

(dop) 2017-05-11 

• latest date by which the national
standards conflicting with the
document have to be withdrawn

(dow) 2019-11-11 

Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. CENELEC [and/or CEN] shall not be held responsible for identifying any or all such 
patent rights. 

This document has been prepared under a mandate given to CENELEC by the European Commission 
and the European Free Trade Association, and supports essential requirements of EU Directive. 

For relationship with EU Directive 2008/57/EC amended by Commission Directive 2011/18/EU, see 
informative Annex ZZ, which is an integral part of this document. 

Endorsement notice 

The text of the International Standard IEC 62580-1:2015 was approved by CENELEC as a European 
Standard without any modification. 

This document (EN 62580-1:2016/A11:2017) has been prepared by CLC/TC 9X "Electrical and 
electronic applications for railways".

The following dates are fixed: 

• latest date by which the document has to
be implemented at national level by
publication of an identical national
standard or by endorsement

(dop) 2018-06-01

• latest date by which the national
standards conflicting with the
document have to be withdrawn

(dow) 2020-06-01

Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. CENELEC [and/or CEN] shall not be held responsible for identifying any or all such 
patent rights. 

This document has been prepared under a mandate given to CENELEC by the European Commission 
and the European Free Trade Association, and supports essential requirements of EU Directive. 

For the relationship with EU Directive(s) see informative Annex ZZ, which is an integral part of this 
document.

Foreword to amendment A11
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Annex ZA 
(normative) 

Normative references to international publications 
with their corresponding European publications 

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. 

NOTE 1 When an International Publication has been modified by common modifications, indicated by (mod), the relevant 
EN/HD applies. 

NOTE 2 Up-to-date information on the latest versions of the European Standards listed in this annex is available here: 
www.cenelec.eu 

Publication Year Title EN/HD Year 

- - Railway applications - Classification 
system for railway vehicles -  
Part 4: Function groups 

EN 15380-4 - 

IEC 61375 Series  Electronic railway equipment - Train 
communication network (TCN) 

EN 61375 Series 

IEC 61375-2-3 -  Electronic railway equipment - Train 
communication network (TCN) -  
Part 2-3: TCN communication profile 

EN 61375-2-3 -  

IEC/TS 61375-2-4 -  Electronic railway equipment - Train 
communication network (TCN) -  
Part 2-4: TCN Application profile 

- -  

IEC 61375-2-6 1) -  Electronic railway equipment - Train 
communication network -  
Part 2-6: Onboard to ground 
communication 

EN 61375-2-6 1) -  

IEC 62280 -  Railway applications - Communication, 
signalling and processing systems - Safety 
related communication in transmission 
systems 

- -  

ISO/IEC 8824 series  Information technology - Abstract Syntax 
Notation One (ASN.1) 

- - 

ISO/IEC 8825-1 -  Information technology - ASN.1 encoding 
rules: Specification of Basic Encoding 
Rules (BER), Canonical Encoding Rules 
(CER) and Distinguished Encoding Rules 
(DER) 

- -  

ISO/IEC 9646 series  Information technology - Open Systems 
Interconnection - Conformance testing 
methodology and framework 

- - 

ISO/IEC/IEEE 
42010 

2011  Systems and software engineering - 
Architecture description 

- - 

1) At draft stage.
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Annex ZZ 
(informative) 

Relationship between this European Standard and the Essential 
Requirements of EU Directive 2008/57/EC 

This European Standard has been prepared under a mandate given to CENELEC by the European 
Commission and the European Free Trade Association and within its scope the standard covers all 
relevant essential requirements as given in Annex lll of the EC Directive 2008/57/EC (also named 
as New Approach Directive 2008/57/EC Rail Systems: Interoperability).

Once this standard is cited in the Official Journal of the European Union under that Directive and 
has been implemented as a national standard in at least one Member State, compliance with the 
clauses of this standard given in Table ZZ.1 relating to ‘rolling stock - locomotives and passenger 
rolling stock’ and Table ZZ.2 relating to the ‘telematics applications for passenger services’ of the 
rail system in the European Union, confers, within the limits of the scope of this standard, a 
presumption of conformity with the corresponding Essential Requirements of that Directive and 
associated EFTA regulations.

Table ZZ.1 - Correspondence between this European Standard, the RST LOC&PAS TSI 
(published in the Official Journal L 356 on 12 December 2014, p. 228) and Directive 2008/57/EC 

Clauses of this 
European Standard 

Chapter / § / points / 
of RST LOC&PAS TSI 

Essential 
Requirements (ER) of 
Directive 2008/57/EC

Comments 

The whole standard 
is applicable 

4.2.5.  Passenger-
related items 

4.2.12.2 General 
documentation: - 
description of 
computerised  on-
board systems 

2. Requirements
specific to each 
sub-subsystem 

2.4. Rolling Stock 

2.4.2. Reliability 
and availability 

2.4.3. Technical 
compatibility 

The TSI does not 
impose any technical 
solution regarding 
physical interfaces 
between units. 

The standard offers a 
general multi-purpose 
solution for the digital 
communication 
between applications 
and it is relevant to 
interoperability. 
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Table ZZ.2 - Correspondence between this European Standard, the TAP TSI 
(published in the Official Journal L 123 on 12 May 2011, p. 11) and Directive 

2008/57/EC 

Clauses of this 
European Standard 

Chapter / § / points / 
of TAP TSI 

Comments 

The whole standard is 
applicable 

4.2.21. Networking 
and communication 

4.2.21.1. General 
architecture 

2. Requirements
specific to each sub-
subsystem 

2.4. Rolling Stock 

2.4.2. Reliability and 
availability 

2.4.3. Technical 
compatibility 

WARNING: Other requirements and other EU Directives may be applicable to the products falling 
within the scope of this standard. 

Essential 
Requirements (ER) of 
Directive 2008/57/EC
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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
ELECTRONIC RAILWAY EQUIPMENT –  

ON-BOARD MULTIMEDIA AND TELEMATIC  
SUBSYSTEMS FOR RAILWAYS –  

 
Part 1: General architecture 

 
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 62580-1 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 

9/1990/FDIS 9/2005/RVD 

 
This publication has been drafted in accordance with the ISO/IEC Directives, Part 2. 

A list of all parts of IEC 62580 series, under the general title Electronic railway equipment – 
On-board multimedia and telematic subsystems for railways, 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 

IEC 62580-1 defines the general architecture of the On-board Multimedia and Telematic 
Subsystems (OMTS), so as to achieve compatibility between subsystems in the same vehicle 
and between subsystems on-board of different vehicles in the same train. 

NOTE 1 The acronym OMTS replaces the previous OMMS (On-board MultiMedia Subsystem)  definition, due to a 
change in the title of this standard.  

The multimedia and telematic system is composed of but not limited to: 

A Video surveillance/CCTV  
B Driver and crew orientated services 
C Passenger orientated services 
D Train operator and maintainer orientated services 

OMTSs installed in the same vehicle (consist) communicate by means of the consist network. 

OMTSs, installed in different vehicle (consist) in the same train, communicate by means of 
the train network. 

It is likely that each OMTS exchanges information with applications installed on-ground by 
means of a wireless communication gateway. 

The on-board communication and the on-board to ground communication are specified by the 
IEC 61375 series. 

NOTE 2 Board-to-ground communication is intended as a generic link, with no assumption on the underlying 
technology (radio, satellite or other). 

As illustrated in Figure 1, the IEC 62580 series is structured as follows: 

IEC 62580-1: General architecture 
IEC 62580-2: Video surveillance/CCTV services  

Driver and crew orientated services, passenger orientated services and train 
operator/maintainer orientated services are matters of standardisation which can be 
addressed in the future. 

 

Figure 1 – OMTS categories and structure of the IEC 62580 series 

IEC 

General 
architecture 

1 

2 

A – Video 
surveillance/CCTV 

C – Passenger orientated 
services 

B – Driver and crew 
orientated services 

D – Train operator and 
maintainer orientated services 

Full document details: BS EN 62580-1:2016+A11:2017

http://www.avadocuments.com/doc/bs-en-62580-1-2016-a11-2017
http://www.avadocuments.com/doc/bs-en-62580-1-2016-a11-2017


 – 8 – IEC 62580-1:2015  IEC 2015 

ELECTRONIC RAILWAY EQUIPMENT –  
ON-BOARD MULTIMEDIA AND TELEMATIC  

SUBSYSTEMS FOR RAILWAYS –  
 

Part 1: General architecture 
 
 
 

1 Scope 

This part of IEC 62580 specifies the general architecture of the On-board Multimedia and 
Telematic Subsystem, which includes four categories of multimedia and telematic subsystems 
identified as: 

A  Video surveillance/CCTV 
B  Driver and crew orientated services 
C  Passenger orientated services 
D  Train operator and maintainer orientated services 

This part establishes: 

• the boundary between the OMTS and the on-board communication system, as described 
by the IEC 61375 series 

• the methodology to describe an OMTS in terms of abstract model 

• the general principles and the basic requirements to specify the services provided/needed 
by each category 

• the approach to ensure interoperability between services 

This part gives guidelines for: 

• OMTS classification 

• functional breakdown structuring 

• system breakdown structuring 

• formal specification of an OMTS 

This part is applicable to any type of train, e.g. open trains, multiple unit trains and closed 
trains. 

NOTE The general architecture provides a common basis for the application categories defined in part 2 and 
possible future parts of this series of standards. Consequently, the approach is homogeneous for all multimedia 
and telematic subsystems addressed by this series of standards. 

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 61375 (all parts), Electronic railway equipment – Train communication network (TCN)  

IEC 61375-2-3, Electronic railway equipment – Train communication network (TCN) – Part 2-
3: TCN communication profile 
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IEC 61375-2-4, Electronic railway equipment – Train communication network (TCN) –  
Part 2-4: TCN application profile1 

IEC 61375-2-6, Electronic railway equipment – Train communication network – Part 2-6: On-
board to ground communication 

IEC 62280, Railway applications – Communication, signalling and processing systems – 
Safety related communication in transmission systems 

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

ISO/IEC 8825, Information technology – ASN.1 encoding rules: Specification of Basic 
Encoding Rules (BER), Canonical Encoding Rules (CER) and Distinguished Encoding Rules 
(DER) 

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

ISO/IEC 42010:2011, Systems and software engineering – Architecture description  

EN15380-4, Railway applications – Classification system for railway vehicles – Part 4: 
Function groups 

3 Terms, definitions, abbreviations, acronyms, and conventions 

3.1 Terms and definitions 

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

3.1.1  
communication 
capability to transfer information between different parts of a system or subsystem 

Note 1 to entry:  Communication may refer to on-board, train-ground, train-train or ground-ground transmission. 

3.1.2  
entity 
any concrete or abstract thing of interest  

Note 1 to entry: While in general the word entity can be used to refer to anything, in the context of modelling it is 
reserved to refer to things in the universe of discourse being modelled (ISO/IEC 10746-2). 

3.1.3  
function 
specific purpose or objective to be accomplished, which can be specified or described without 
reference to the physical means of achieving it 

Note 1 to entry: A function transfers (considered as a black box) input parameters (material, energy, information) 
into aim related output parameters (material, energy, information). 

3.1.4  
Functional Breakdown Structure  
FBS 
hierarchical structure summarizing a set of functions leading to the same general focus or 
service, organized in function levels 

___________ 
1  To be published. 
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3.1.5  
function carriers 
physical unit of observation to fulfil or partly fulfil one or more required functions 

Note 1 to entry: Function carriers  are considered as black box while describing the function. 

3.1.6  
function follower 
application process which exchanges messages with the outside world only by means of a 
function leader 

3.1.7  
function leader 
application process which manages exchanged messages with the outside world, routing 
them appropriately to and from the function follower(s) in a coordinated way 

3.1.8  
function level 
hierarchy level to group functions of equal purpose. The first three levels are defined herein 
under: 

1st level function 
functional domain that encompasses a set of functions related to a same general focus or 
service for the considered (rolling stock) system 

Note 1 to entry: Example for a 1st level function is: 

– Provide appropriate conditions to passengers, train crew and payload. 

2nd level function 
related to a specific set of activities which contributes to the completion of the functional 
domain defined at the first level 

Note 1 to entry: Examples for a 2nd level function are: 

– Provide proper climate. 

– Provide passenger information and entertainment. 

Note 2 to entry: At this level, it is not said how a 2nd level function is to be implemented. 

Note 3 to entry: A specific 2nd level function often is related to an engineering discipline and might be 
supported by one or a minimum number of subsystems. 

Note 4 to entry: Each function at level 2 or level 3 has one or several transverse functions as sub-functions. 

3rd level function 
related to a specific activity within the related set of interconnected activities, it 
encompasses a set of tasks 

Note 1 to entry: A function at least at level 3 should be supported as much as possible by one single 
subsystem. 

Note 2 to entry: An example for 3rd level function is: 

– Provide and support multimedia for passenger entertainment. 

Note 3 to entry: Each function at level 2 or 3 has one or several transverse functions as sub-functions. 

3.1.9  
model  
abstraction or representation of some aspect of a system. 
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3.1.10  
multimedia 
electronic production, coding/decoding, processing, delivery and consuming of information 
using a combination of one or more media including video, still images, audio, text in such a 
way that can be dynamically updated and/or interactively accessed 

3.1.11  
ontology 
structure of concepts or entities within a domain, organized by relationships; a system model 

Note 1 to entry: An ontology is a methodology which allows to specify knowledge within a specific domain in 
terms of concepts and the relationships which occur between them, so as to unambiguously define the meaning of 
each concept within a certain context. An ontology can be implemented using a semantic formal language which is 
machine-interpretable, building a model of the knowledge domain which can be automatically processed by 
computers. 

3.1.12  
operation 
all functions which deal with the safety and regular exploitation of the transportation service 

Note 1 to entry: Operational services are related to traction, braking and door management.  

3.1.13  
requirement 
necessary condition or ability to constrain the solutions of a task or an aim 

Note 1 to entry: A requirement describes for example, performance characteristics, operational conditions and 
quality attributes, expressed as measurable and testable technical parameters or indicators. 

Note 2 to entry: Requirements are usually summarized in a specification. 

Note 3 to entry: Beside requirements allocated to functions there are additional requirements allocated to other 
features (e.g. design, manufacturing). 

The requirements are classified, but not only, into the following categories: 

functional requirement 
expresses the requirements on a certain functionality 

Note 1 to entry: Functional requirements and use cases come from passenger/pay load and operator 
request rather than from integrator and supplier. They express the requirements on a certain functionality 
given in the FBS regarding interoperability (with other functions), operation, function/ behaviour, or functional 
architecture/design constraints. 

The functional designation usually is additionally stated more precisely by detail properties, that provide more 
information referring to reliability, availability, performance, quality, documentation, input, output, real-time. 

These higher-level functional goals pointed out for ambient conditions, design features and selected target 
groups/target objects are “requirements to a function”. 

system requirement 
requirement on a subsystem or device 

Note 1 to entry: Requirement on a subsystem or device regarding the requested technical compatibility, 
reliability, availability, maintainability, environmental impact/conditions (recyclables, emissions, EMC, climate, 
vibration), LCC, performance, quality, documentation, real-time behaviour, physical limits (dimension, 
weight), electrical interface (plugs, voltage, physical layer), or mechanical interface (fixing points, fixing 
method). 

3.1.14  
service 
railways perform (transportation) services which are implemented by means of systems and 
subsystems 

Note 1 to entry: In ICT, a service is a set of one or more functions provided by an application to another one. 

Note 2 to entry:  A service has some type of underlying computer system that supports the connection offered.  
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Note 3 to entry: A service provision is based on one or several functions each supported by a system (or 
subsystem). A service can also reuse other services. A service provider is able to perform a useful task for a 
service consumer, on request of the latter. 

Note 4 to entry: The difference between service and function is blurry: in order to have the correct understanding, 
the following views are considered: behavioural, structural, external, internal. See Figure 7 for details. 

3.1.15  
service follower 
application process which exchanges messages in a coordinated way with another 
application process in a SOA environment 

3.1.16  
service leader 
application process in a SOA environment which manages exchanged messages in a 
coordinated way with other service follower(s) 

3.1.17  
Service Oriented Architecture  
SOA 
essentially a collection of services. These services communicate with each other. The 
communication can involve either simple data passing or it could involve two or more services 
coordinating some activity. Some means of connecting services to each other is needed 

3.1.18  
system 
set of components organized to accomplish a specific function or set of functions 

3.1.19  
System Breakdown Structure 
SBS 
hierarchy of elements which can represent the structure of a system at different levels of 
detail. Structure here means the organisation of relations among the system constituents 

3.1.20  
subsystem 
part of a larger system and set of elements, a coherent and somewhat independent 
component of a larger system 

Note 1 to entry: A subsystem is a system itself. Therefore, a subsystem can be divided into further subsystems. 

Note 2 to entry:  A subsystem can be described in terms of functional blocks and interfaces. In a simple case, the 
functional blocks only exchange data. Often they need a more complex interaction in terms of services. 

Note 3 to entry: A (sub)system is generally defined with a view to achieve a given objective. 

3.1.21  
telematic 
applications which allow to seamlessly use remote objects, information or services, accessing 
them by means of a suitable communication system 

Note 1 to entry: Telematics is the science of sending, receiving and storing information via telecommunication 
devices. 

3.1.22  
transverse function 
function destined for the use together with several level 2 and level 3 functions of the 
Functional Breakdown Structure (FBS) at the same time 

Note 1 to entry: The transverse functions are not part of the FBS but are implicit, for example ”provide diagnosis” 
or “communicate with train bus”. 
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3.1.23  
Web Services 
the most likely connection technology of service-oriented architectures, they essentially use 
XML to create a robust connection 

3.2 Abbreviations and acronyms 
3G Third Generation  
ASN.1 Abstract Syntax Notation One 
ATP Automatic Train Protection 
BD Blue-ray Disk 
CCTV Closed Circuit Television 
CMD China locomotive remote Monitoring and Diagnosis system 
CN Consist Network 
CRH China Railway High-speed 
DOO Driver Only Operation 
DPWS Device Profile for Web Services 
DVD Digital Versatile Disk 
ECN Ethernet Consist Network 
ETB Ethernet Train Backbone 
ETBN Ethernet Train Backbone Node 
FBS Functional Breakdown Structure 
GCG Ground Communication Gateway 
GMTS Ground Multimedia and Telematic Subsystem 
GPRS General Packet Radio Service 
GSM Global System for Mobile Communications 
HMI Human Machine Interface 
ICT Information and Communication Technology 
IEF Information Exchange Format 
IT Information Technology 
LCD Liquid Cristal Display 
LDP Locomotive on-board general Data monitoring 
MCG Mobile Communication Gateway 
MP3 Moving Picture Expert Group-1/2 Audio Layer 3 
NOC Network Operation Centre 
OASIS Organization for the Advancement of Structured Information Standards 
OMMS On board MultiMedia Subsystem 
OMTS On board Multimedia and Telematic Subsystem 
OWL Ontology Web Language 
PA Public Address 
PDA Personal Digital Assistant 
PIS Passenger Information System 
RDF Resource Description Framework 
RM Reference Model 
SBS System Breakdown Structure 
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SOA Service Oriented Architecture 
SysML System Modelling Language 
TCMS Train Control and Monitoring System 
UML Unified Modelling Language 
UMTS Universal Mobile Telecommunications System 
URI Uniform Resource Identifier 
UTC Coordinated Universal Time  
WiMAX Worldwide Interoperability for Microwave Access 
WLAN Wireless Local Area Network 
WS Web Service 
WSDL Web Service Description Language 
WTB Wired Train Bus 
XML eXtensible Mark-up Language 

3.3 Conventions 

State diagrams are defined following the notation of UML 2.0 state machines. 

4 Architecture 

4.1 General 

Consistently with the scope of this standard (see Clause 1), the General architecture at the 
basis of On-board MultiMedia Subsystems (OMTS) is specified in terms of services (see 
Figure 2). 

 

Figure 2 – Overview of the generic OMTS architecture 

The main benefit of the service approach is to decouple applications from communication 
aspects, so as to ensure that applications compliant with IEC 62580 series are compatible 
with the protocols compliant with IEC 61375 series irrespective of possible amendments of 
the two series of standards. 

NOTE 1 WTB is not well suitable for supporting a service oriented application interface, due to bandwidth 
limitation. 
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NOTE 2 Even if this standard is focused on on-board multimedia applications, it is well understood that many 
OMTSs can also have components on ground (see also 4.3.2). 

Services provide access to functions and offer them through a standard interface, according 
to a general model for each subsystem, but shall not go into the details of implementation of 
the functions and of the subsystems themselves. 

This standard defines an application profile for On-board Multimedia Subsystems (see also 
4.3 for more details). 

This standard specifies how to define an on-board multimedia application in terms of specific 
services and the messages they can produce/consume. This specification assumes that a 
communication mechanism is in place, allowing to transfer messages between services, as 
needed. Consequently this standard covers no specification of the communication 
mechanism, assuming that it is specified by IEC 61375 series. Obviously some minimum 
requirements of the OMTS services  shall be fulfilled by such mechanism. 

Based on an abstract model of the application, the application profile defines functions 
relevant for interoperability and maps them to a number of reusable services, which represent 
the application interface. 

As the standard deals with services, it appears a logical choice to found it on a well-
established architecture specifically based on services, as it is the Service Oriented 
Architecture (SOA). According to SOA, the interaction between applications happens by 
means of services, provided by the participating subsystems and their components. Several 
SOA specifications and implementations are available. In order to take into account 
performance and complexity concerns, a simplified protocol should be considered, which is 
suitable for implementation on embedded systems. 

The services to be specified can be defined considering an abstract model of the subsystem, 
so as to have a generally applicable definition which is not tied to any specific 
implementation. Moreover, the identified services shall be relevant for subsystem 
interoperability. 

Two levels of interoperability are considered: 

Interoperability between subsystems – this is the case when a subsystem is considered as a 
black box, without any assumption about how it is broken down into components and how 
they work together in order to provide the needed functionality. In this case services are 
defined at subsystem level and the scope is limited to interoperability between subsystems: 
e.g. a passenger information system on train A can exchange messages with a passenger 
information system on train B; in this case, the functional model only exposes external 
interfaces and data. 

Interoperability between components – this is the case when a subsystems is broken down 
into a few basic components: in such case services and interfaces between the components 
are defined as well and interoperability between components can be achieved as well: e.g. a 
public display system (text and graphic message system) from manufacturer A and an 
announcement generator (e.g. next station and connection announcement) from manufacturer 
B can work together to set up a passenger information system. This approach implies to 
define also internal interfaces between functional blocks (components). 

Clearly, the level of detail of the subsystem abstract model is different. 

It is important that the model will clearly specify which functions are involved and which 
information they exchange. Moreover it is essential to clarify how information shall be used 
(produced/consumed) by the functions. The interaction mechanisms and information flow 
should be described by formal methods, e.g. using UML 2.0 diagrams. 
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This standard specifies a general mechanism which allows subsystems and components to 
provide and/or consume services. 

In order to do this: 

• services shall exchange messages; 

• a common definition of contents shall be agreed and defined. 

For each of the four identified subsystem categories, coding shall be XML and the XML 
contents to be exchanged shall be defined by means of a suitable XML Schema. 

The details of the application profile for each subsystem category (service definitions) are 
defined in other parts of this standard. 

Finally, information needs to be addressed, in a unique and formal way. This is needed in 
order to refer to functions without knowing which devices are carrying them and which are the 
physical addresses of such devices. Each service shall be identified by means of a URI 
(Uniform Resource Identifier), which may be based on a Fully Qualified Domain Name. 

NOTE 3 The details of the logical addressing mechanism are specified in IEC 61375-2-3. 

4.2 Improvements on XML 

4.2.1 Encoding 

XML is widespread in the internet domain. So many peripherals using this protocol are 
already available. However XML as a transfer syntax is inefficient because of its character-
based encoding. It might pose a problem on the train network because of the limited 
bandwidth of the train backbone. 

Several methods can be devised to compress the data. For example ASN.1 (ISO/IEC 8824) 
encoding methods could be used. ASN.1 binary encodings are used in wireless telecom 
communications. The first step would be to transform XML message to/from ASN.1 message 
using the rules specified in ISO/IEC 8825 for ASN.1 coding.  

A preliminary study has shown that using ASN.1, a reduction of the data volume in the 
magnitude order of 99 % can be expected. 

4.2.2 Ontology 

Definition of multimedia services, based on XML and XML schema only, will leave some 
problems unsolved: 

• how to describe not only the syntax of contents but also its meaning (semantics); 

• how to express data in a non-ambiguous form which can turn them into well-defined 
information; 

• how to allow automatic elaboration of information based on its meaning; 

• how to ensure consistency between information defined in different applications 
(developed differently in time and space). 

A more complete and self-consistent representation of information can be offered by means of 
ontology. See 4.5.6.3. 

The specification of the ontology is not covered by the IEC 62580 series. 
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4.3 Boundary 

4.3.1 General 

Distributed application processes need to interact using a communication stack to participate 
in a communication  network, which can include different bearers, technologies and 
interfaces.  

In order to provide a uniform, complete interface to all applications, a middleware layer should 
be added in between, which decouples applications from the communication layers and their 
technical solutions, and offers complementary services as well. 

In other words, the middleware as defined hereinafter separates the world of final user 
applications, which deal with information, from the world of communication, which deals with 
transferring data in the form of bits and packets. 

For even a more general approach, the interface layer between applications and the 
communication stack are split into two sub-layers, which are located on top of the 
communication stack (layer 7): 

• an application independent communication profile 

• a communication independent application profile 

NOTE These two layers are dealt with in detail in IEC 61375-2-3 and future IEC 61375-2-4. 

In general terms, the communication profile maps the communication services, that is the 
capability to transfer data between nodes with mechanisms depending on the envisaged data 
classes. This is independent from data contents and from application issues (see 4.5.4). 

The application profile is a sub-layer complementary to the previous one which 
accommodates the communication functionality to the needs of a specific application 
category. 

The application profile and communication profile together constitute a middleware. 

 

Figure 3 – Middleware concept 

The middleware achieves the scope of decoupling the applications implementing the needed 
functionality, from the communication mechanisms providing data transfer services (Figure 3). 
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