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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:

e latest date by which the document has to (dop) 2017-05-11
be implemented at national level by
publication of an identical national
standard or by endorsement

e latest date by which the national (dow) 2019-11-11
standards conflicting with the
document have to be withdrawn

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.
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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 EN 15380-4 -
system for railway vehicles -
Part 4: Function groups

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

IEC 61375-2-3

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

IEC/TS 61375-2-4

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

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

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 2011  Systems and software engineering - - -
42010 Architecture description

Y At draft stage.

SEK Svensk Elstandard


http://www.cenelec.eu/advsearch.html

-2 - IEC 62580-1:2015 © IEC 2015

CONTENTS
FOREWORD ... oottt e e e e ettt et e et e e et r e et r e et e et et e et e et e e et e e et e 5
NN I 40 75 10 L @ 1 [ ] PPN 7
R S Yo 0] o 1< S PP 8
2 NOIMALIVE FEIEIEINCES ..t e 8
3 Terms, definitions, abbreviations, acronyms, and conventionS............ccovvvviiiieiineiineineennn. 9
3.1 Terms and definitioNS . ... 9
3.2 Abbreviations and aCrONYIMS. ... . 13
TS R O ] 0 V7T o1 To ] 1= PP 14
O N o] V1 =T o3 U] = PP 14
AL GNEIAL i 14
4.2 ImpProvements 0N XML . ... e 16
I = Lo 11 oo F= 1 o V2 PPN 17
4.4 OMTS absStract MOAEl......couiiiii s 19
4.5 General principles and basic requirements for OMTS Services ........cccccoveviiniineanne. 22
4.6 OMTS INteropPerability ... cce i e 29
o U S < I of- L] = PP PPN 37
6 CoNfOrmity STAtEMENT .. . i e 37
Annex A (informative) OMTS classSification ..........viiiiiiiiiiii e 38
A.1 Identification of On-board Multimedia and Telematic Subsystems and
Y] Vo= PP 38
A.2 OMTS category A: Video surveillance and CCTV services (IEC 62580-2).............. 38
A.3 OMTS category B: Driver and crew orientated SErviCes ..........coeveeiieiiiiiniineeneennen. 39
A.4 OMTS category C: Passenger orientated ServiCeS ......ccvviriviiiiieiei e ieieeneneaeenen, 40
A.5 OMTS category D: Train operator and maintainer orientated services ................... 41
Annex B (informative) FBS, SBS and common structure guidelines............ccooooiiiiiiiiiinenn. 43
= A 1 o 14 oo [0 o3 { o] o IR PP 43
B.2 Functional breakdown StrUCIUIE ........oiuniiii e 43
B.3 System breakdOWn StrUCTUIE .. .....ieiiii e e e e e 45
B.4 Guidelines common to all Service Categories .......oouu i 46
Annex C (informative) Example of formal specification.............coocovviiiiiiiici i 47
C.1 Example of formal specifiCation ........ ..o 47
O T o 0 o 47
O T S =T [T =T 0 0 [=T o) £ T PP 47
C.4  System Break DOWN StrUCTUIE .....ivii e e r e e e eaee e 47
C.5 Function Break DOWN STrUCTUIE .. ..ueii e 48
C.6 Description of the abstract model using ASN.L......cooiiiiiiiiiiii e 49
ANNEX D (iNfOrMAatiVE) USE CaASES ciuuiiiiiiiiii e ettt et e e e e e et e e e e e eaeeneees 59
[ 2 R = o =T - | PPN 59
D.2 Use cases of on-board multimedia applications in Japan............ccooeviiiiiinineanen.. 59
D.3 The China locomotive remote monitoring and diagnosis system ...........ccccceevvvennnen. 62
D.4 Passenger orientated services — The Italian high speed train Frecciarossa
(T o LY - PP PPN 64
Annex E (informative) Introduction to ONtOlogY ........oounieniiiiiii 69
27 ol N TeTo ] =1 o1 V2R 72

SEK Svensk Elstandard



IEC 62580-1:2015 © IEC 2015 -3-

Figure 1 — OMTS categories and structure of the IEC 62580 Series .......cooiiiiiiiiiiiiniiieieens 7
Figure 2 — Overview of the generic OMTS architeCture .........ccccovviiiiiiiii i, 14
Figure 3 — MiddIEWare CONCEPT ....iviiii i e e e e e e e ens 17
Figure 4 — Relationship between IEC 61375 and IEC 62580 .......c.oouiiiiiiiiiiiiiiiiieeeeeeee, 18
Figure 5 — ETB on-board network and board-ground link through MCG-GCG pairs ............... 19
Figure 6 — Concept of abstract MOdel .. ... 19
Figure 7 — Conceptual MOl ......oeiii e 20
Figure 8 — Principle of abstract model definition ... 21
Figure 9 — Methodology for abstract model definition ... 21
Figure 10 — SOA aPPrOaCh . ... e 23
Figure 11 — Clients and deVviCes arrangemMeENtS........ivuiueen e eeee e e e e e e e e enaeans 24
FIigUuIe 12 — SeIVICE CONCEPT . ettt et et et e e e ea e eaaens 25
Figure 13 — Block diagram of the service based interface ...........coooiiiiiiiiiii 26
Figure 14 — Principle of the ontology based Information Exchange Format 2......................... 28
Figure 15 — Compatibility Map ..o.oeeiiii e e e 28
Figure 16 — ServiCe INTEITACES ... e 30
Figure 17 — Subsystem breakdOWn StrUCTUIE ... .....ouiuii e 31
Figure 18 — Coupling of two consists and related subsystems........ccocovviiiii i, 31
Figure 19 — Function mapping and role arbitration ............ccooiiiiiiii e, 32
Figure 20 — Function and service mapping on consist Network ..., 32
Figure 21 — Function and service role arbitration ... 33
Figure 22 — Uncoupled functional breakdown StrucCture ............cooeoviiiiiii i, 34
Figure 23 — Coupled functional breakdown StruCtUre .........c.ooviiviiiiiii e 35
FIQUIE 24 — SBIVICE SPACE . euitiiiiiie et et e et ettt e e e e e ea e aeans 36
Figure 25 — Interaction between on-board services and ground ServiCes...........ccooeeveuniineennnnn. 37
Figure C.1 — Display ManagemeNt .. ... e e e e e e e r e e e e 47
Figure C.2 — Display system breakdown StrUCTUIE ... .......vvniiiiiniiiiie e 48
Figure C.3 — Display functional breakdown StruCtUre.........c.oooiiiiiiii e 49
Figure D.1 — Passenger information System STrUCtUIe ..........coiiiiiiiiiiiiii e 60
Figure D.2 — On board video surveillance system StruCtUre .........ccovovviieiiiiiiii e, 61
Figure D.3 — Driver Only Operation CCTV System StruCtUIe........ccovvvviiiiieiie e, 61
Figure D.4 — China locomotive remote monitoring and diagnosis system structure................ 62
Figure D.5 — CMD SYSTEM STTUCTUI ...iuuiiiiie i e e e e e e e e e e e e enaeeas 62
Figure D.6 — Data flow of the remote monitoring and diagnosis system.........cccccovevvviinennnnnn. 63
Figure D.7 — Integrated IT NetwWOrk StFUCTUIE ......cuiuie e 64
Figure D.8 — Radio mobile cellular NetwWork COVEIrage .......oouuiiuiiniiiiiiiiee e 65
Figure D.9 — Geometry of the ground CellS........couviriiiii i 66
Figure D.10 — Mobile NetWOrK StrUCTUIE ... ...ie i e 66
Figure D.11 — Download and upload performanCe ..........c.ooeiiiiiiiii e 67
Figure D.12 — On-board WiFi and UMTS cOmMmMUNICAtiON.........cciiiiiiiiiiiiiieeee e 67
Figure D.13 — On-board back bone and wireless board to ground communication.................. 68
Figure D.14 — Performance test arrangemeNt.......ccuiuiiii e e e e eaee e 68
Figure E.1 — Traditional @approach .. ... e 69

SEK Svensk Elstandard



-4 - IEC 62580-1:2015 © IEC 2015

Figure E.2 — Ontology based approach ... 69
Figure E.3 — Benefits of ontology based approach .........ccooeeiiiiiiiiiiii i 70
Figure E.4 — Screen shot of Protégeé interface ........covuvieiiiii i 71
Table 1 — Relationships in the conceptual model...... ... 20
Table B.1 — EXamMPIe Of FB S ..o e e 44
Table D.1 — PIS applications iN JAPAN......iuei e e e e e e e e eaeees 60

SEK Svensk Elstandard



IEC 62580-1:2015 © IEC 2015 -5-

1

2)

3)

4)

5)

6)

7

8)

9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRONIC RAILWAY EQUIPMENT —
ON-BOARD MULTIMEDIA AND TELEMATIC
SUBSYSTEMS FOR RAILWAYS —

Part 1: General architecture

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 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.

'
B — Driver and crew

A-Video 4 I . a - -
surveillance/CCTV L ——— orientated services

)
[ . | | "~
C — Passenger orientated b S i D —Train operator and_
services maintainer orientated services

IEC

Figure 1 — OMTS categories and structure of the IEC 62580 series
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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:

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

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

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

e the approach to ensure interoperability between services
This part gives guidelines for:

e OMTS classification

e functional breakdown structuring
e system breakdown structuring

o 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 Ilatest 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 profilel

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

1 To be published.
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