y colour
inside

Edition 1.0 2014-04

IEC TS 62773

TECHNICAL

SPECIFICATION

Railway applications — Procedure to determine the performance requirements
for radio systems applied to radio-based train control systems

(ue)y0-¥10Z:€2229 S1 O3l



THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2014 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC
copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or

IEC Central Office
3, rue de Varembé
CH-1211 Geneva 20

Switzerland www.iec.ch

your local IEC member National Committee for further information.

Tel.: +41 22 919 02 11
Fax: +41 22 919 03 00
info@iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that prepares and publishes
International Standards for all electrical, electronic and related technologies.

About IEC publications

The technical content of IEC publications is kept under constant review by the IEC. Please make sure that you have the
latest edition, a corrigenda or an amendment might have been published.

IEC Catalogue - webstore.iec.ch/catalogue

The stand-alone application for consulting the entire
bibliographical information on IEC International Standards,
Technical Specifications, Technical Reports and other
documents. Available for PC, Mac OS, Android Tablets and
iPad.

IEC publications search - www.iec.ch/searchpub

The advanced search enables to find IEC publications by a
variety of criteria (reference number, text, technical
committee,...). It also gives information on projects, replaced
and withdrawn publications.

IEC Just Published - webstore.iec.ch/justpublished

Stay up to date on all new IEC publications. Just Published
details all new publications released. Available online and
also once a month by email.

Electropedia - www.electropedia.org

The world's leading online dictionary of electronic and
electrical terms containing more than 30 000 terms and
definitions in English and French, with equivalent terms in 14
additional languages. Also known as the International
Electrotechnical Vocabulary (IEV) online.

IEC Glossary - std.iec.ch/glossary

More than 55 000 electrotechnical terminology entries in
English and French extracted from the Terms and Definitions
clause of IEC publications issued since 2002. Some entries
have been collected from earlier publications of IEC TC 37,
77, 86 and CISPR.

IEC Customer Service Centre - webstore.iec.ch/csc

If you wish to give us your feedback on this publication or
need further assistance, please contact the Customer Service
Centre: csc@iec.ch.


mailto:info@iec.ch
http://www.iec.ch/
http://webstore.iec.ch/catalogue
http://www.iec.ch/searchpub
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://std.iec.ch/glossary
http://webstore.iec.ch/csc
mailto:csc@iec.ch

IEC TS 62773

Edition 1.0 2014-04

TECHNICAL
SPECIFICATION

colour
inside

Railway applications — Procedure to determine the performance requirements
for radio systems applied to radio-based train control systems

INTERNATIONAL

ELECTROTECHNICAL

COMMISSION PRICE CODE X
ICS 45.060 ISBN 978-2-8322-1519-7

Warning! Make sure that you obtained this publication from an authorized distributor.

® Registered trademark of the International Electrotechnical Commission



-2- IEC TS 62773:2014 © IEC 2014

CONTENTS

O T @ 1 I S 5
LN L 7 10 L@ 1 ] P 7
1 S ToTo] o 1PN 8
2 NOIMaAtIVE FEIEIENCES ot 8
3 Terms, definitions and abbreviations ... 8
3.1 Terms and definitioNs. ... 8
3.2 A DI EVIATIONS ... 9

4  Outline of the process for determining performance requirements .............cccceeviiiiinnnn... 9
5 Definition of preconditions on available spectrum ... 11
5.1 Environmental conditions ..., 11
5.1.1 LT 1= = T PPN 11
5.1.2 OB S ACI e e 11
5.1.3 Climate CONAItIONS . ivuiiii e 12
51.4 Electromagnetic interference ..........oooviiiiiiii i, 12

5.2 Regulatory constraints . ... 12

6 Definition of preconditions on railway operation.............ccooiiiiiiiii i, 12
6.1 Railway line CONAItIONS ... e 12
6.1.1 LT 1= - T PP 12
6.1.2 Line MaxXimum SPEEA . ... 12
6.1.3 Track CONAITIONS ... e 13
6.1.4 Line configurations ... 13
6.1.5 Station coNfiguratioNs ..o 13

6.2 Operational conditionS ... 13
6.2.1 GBNETAl e 13
6.2.2 Minimum design headWay ........cooouiiiiii 13
6.2.3 Maximum number of trains in one control area................cooiiii 13

6.3 TC communication reqQUIrEMENT ... ..o e 14
6.3.1 Maximum tolerable loss of communication.................cooiiiiii 14
6.3.2 NEIWOIK 1ateNCY . e 14
6.3.3 TC transmission PEriOd .. ...couiiniiiiiii e 14
6.3.4 TC throUGhPUL .o e 14
6.3.5 (020] 0 { o] HE=T o -Y- [ PP 14
6.3.6 Maintenance CoONditioNS .. ... 14

6.4 Required type of transSmiSSIiON ... .c. i 14

7 RadiO ParamM et ers ..o e 15
7.1 LT 1= - | PPN 15
7.2 SECUNLY PAraMETErS ..ot 15
7.3 TranNSMISSION ParAmM e ErS ... e 15

8 Relationship between preconditions and radio parameters............cocoooiiiiiiiiiiiiiinen. 15
8.1 LT 1= - | PP 15
8.2 Environmental cConditions ... 17
8.2.1 Obstacle and radio parameters ..........coiuiiiieii i 17
8.2.2 Climate conditions and radio parameters ..........cccoooiiiiiiici i 18
8.2.3 Electromagnetic Interference and radio parameters ...l 19

8.3 Regulatory constraints and radio parameters ............oooiiiiiiii i 20

8.4 Railway line CONAItIONS .....iii e 21



IEC TS 62773:2014 © |IEC 2014 -3-

8.4.1 Line maximum speed and radio parameters............coooiiiiiiiiiii e 21
8.4.2 Track conditions and radio parameters .........c.oooiiiiiiiii 22
8.4.3 Line configurations and radio parameters ............ccooviiiiiiii i 23
8.4.4 Station configuration and radio parameters...........c..cooviiiiiiiii 24

8.5 Operational CoNditioNS ..o 25
8.5.1 Minimum design headway and radio parameters..............ooooiiiiiiiiiiiiiinns 25
8.5.2 Maximum number of trains in one control area and radio parameters............. 26

8.6 TC communication requiremMent....... ... 27
8.6.1 Maximum tolerable loss of communication and radio parameters................... 27
8.6.2 Network latency and radio parameters........c..ooviiiiiiiiiiii e 28
8.6.3 TC transmission period and radio parameters...........o.ooooiiiiiii i, 29
8.6.4 TC throughput and radio parameters .........cccooiiiiiiiiiiii e 30
8.6.5 Control area and radio parameters ....... ..o 31
8.6.6 Maintenance conditions and radio parameters ............cooooiiiii i 32

8.7 Required type of transmission and radio parameters............ccoooveiviiiiiiiiiiincin e, 32
Annex A (informative) Additional preconditions ... 33
A1 Operational coNditioNS ... 33
A.1.1 Overlay on existing facilities ....... ..o 33
A.1.2 SIgNAl ASPECT ... it 33
A.1.3 BIOCK ettt 33

A.2 SYSTEM CONAITIONS .. it e e 33
A.2.1 LT =Y o 1= = ¥ P 33
A.2.2 Train 10CaliZation ... ... 33
A.2.3 Continuous control/intermittent control.............cooooiiii 34
A.2.4 Train protection profile........oo 34
A.2.5 SYSTEM ENTIY/EXit e it 34
A.2.6 Temporary speed restriction ... ... 34
A.2.7 Emergency stop COMMaNd.........iuiiiiii e 34
A.2.8 Interlocking control/route CoONtrol...... ..o 34
A.2.9 Level CrossSing CONTIOl. .. ... e e e 34
A.2.10 Couple and split @ train ... 34
A.2.11 Automatic train operation ... ... 35

A.3 Relationship between preconditions and radio parameters............cocooviiiiiiieiinnns 35
A.3.1 LY o 1= =¥ 35
A.3.2 Operational conNditioNS . ... 36
A.3.3 SyStemM CONAILIONS ..oviiiie e e 39
Annex B (informative) Considerations for in-continuity .............oooooiiii i 46
B.1 Communication in iN-CONtINUILY ..o 46
B.2 Considerations for in-continuity in radio systems...........cooooiiiiiiiii e, 46
B.2.1 GENETAl ISSUBS ettt e 46
B.2.2 Specific issues related to failure caused by external system factors .............. 46
B.2.3 Specific issues related to failure caused by internal system factors ............... 46
Bl O g AP Y e e 48
Figure 1 — Factors influencing performance requirements ............cc.cooiiiiiiiii i, 10
Figure 2 — Maximum number of trains in case of divided area........................ 13

Table 1 — List of preconditions and radio parameters ..........ccccooiiiiiiiiiiiiii e 11



-4 - IEC TS 62773:2014 © IEC 2014

Table 2 — Relationship matrix between preconditions and radio parameters.......................... 16
Table 3 — Obstacle and radio PAramMeterS. ... ...c..iiiiiii e 17
Table 4 — Climate conditions and radio parameters..........cccceiiiiiiiiiiii e 18
Table 5 — Electromagnetic interference and radio parameters.............ooooiiiiiiiiiinn. 19
Table 6 — Regulatory constraints and radio parameters ..., 20
Table 7 — Line maximum speed and radio parameters .........coooviiiiiiiiiiii e 21
Table 8 — Track conditions and radio parameters........c.ooiiiiiiii i 22
Table 9 — Line configurations and radio parameters....... ..o 23
Table 10 — Station configuration and radio parameters ...........ccoooiiiiiiiiiii e 24
Table 11 — Minimum design headway and radio parameters ..........cc.coooviiiiiiiii i 25
Table 12 — Maximum number of trains in one control area and radio parameters .................. 26
Table 13 — Maximum tolerable loss of communication and radio parameters......................... 27
Table 14 — Network latency and radio parameters.........cooooiiiiiiiiiiii e 28
Table 15 — TC transmission period and radio parameters..........ccccooovviiiiii i i, 29
Table 16 — TC throughput and radio parameters .........c..oouiiiiiiiiiii e 30
Table 17 — Control area and radio parameters ... ... 31
Table 18 — Maintenance conditions and radio parameters............cooooiiiiiiiiii e, 32
Table 19 — Required type of transmission and radio parameters ...............ccoeiiiiiiiiiiiiceeennen. 32
Table A.1 — Relationship matrix between preconditions and radio parameters ...................... 35
Table A.2 — Overlay on existing facilities and radio parameters..............oooooiiiiin. 36
Table A.3 — Signal aspect and radio parameters ...... ... 37
Table A.4 — Block and radio parameters ..o 38
Table A.5 — Train localization and radio parameters...........cccooiiiiiiiiiii e 39
Table A.6 — Train protection profile and radio parameters ..., 40
Table A.7 — System entry/exit and radio parameters ..o 41
Table A.8 — Temporary speed restriction and radio parameters............ccooiviiiiiiiiiciineeene, 42
Table A.9 — Emergency stop command and radio parameters ...........coooviiiiiiiiiiiicieieieeeeene 43
Table A.10 — Interlocking control/route control and radio parameters .............ccoccooiiiiiin. 43
Table A.11 — Level crossing control and radio parameters ..o 44

Table A.12 — Couple and split a train and radio parameters .............cooiiviiiiiiiiiiieeeeee, 45



IEC TS 62773:2014 © |IEC 2014 -5-

2)

3)

4)

9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

RAILWAY APPLICATIONS - PROCEDURE TO DETERMINE
THE PERFORMANCE REQUIREMENTS FOR RADIO SYSTEMS
APPLIED TO RADIO-BASED TRAIN CONTROL SYSTEMS

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 relevanti 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.

The main task of IEC technical committees is to prepare International Standards. In
exceptional circumstances, a technical committee may propose the publication of a technical
specification when

the required support cannot be obtained for the publication of an International Standard,
despite repeated efforts, or

the subject is still under technical development or where, for any other reason, there is the
future but no immediate possibility of an agreement on an International Standard.

Technical specifications are subject to review within three years of publication to decide
whether they can be transformed into International Standards.

IEC TS 62773, which is a technical specification, has been prepared by IEC technical
committee 9: Electrical equipment and systems for railways.
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The text of this technical specification is based on the following documents:

Enquiry draft Report on voting
9/1823/DTS 9/1899/RVC

Full information on the voting for the approval of this technical specification 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.

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 transformed into an international standard,

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

A bilingual version of this publication may be issued at a later date.

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

The purpose of this Technical Specification is to provide a guideline for the rail transport
authority and/or the supplier of the radio system to determine performance requirements of
the radio system from the conditions of the railway systems using the radio-based train
control systems.

This Technical Specification specifies the procedure to determine the performance
requirements for radio system applied to the radio-based train control systems. The
performance requirements are related to the radio parameters. Each radio parameter needs to
be set to an appropriate value to enable data exchange with quality of service that will meet
the requirements from the railway system as a whole and particularly the train control
functions. Radio parameters are then decided based on the analysis of the conditions of the
railway system using the train control system.
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RAILWAY APPLICATIONS - PROCEDURE TO DETERMINE
THE PERFORMANCE REQUIREMENTS FOR RADIO SYSTEMS
APPLIED TO RADIO-BASED TRAIN CONTROL SYSTEMS

1 Scope

The objective of this Technical Specification is to establish a procedure to be used by rail
transport authorities and/or radio suppliers to determine the appropriate performance
requirements of radio system for a radio-based train control system, consistent with their
specific business needs and existing conditions: the Technical Specification itself consists in
defining a procedure linking preconditions to some radio parameters. Then, the appropriate
performance requirements are deduced by the user of the Technical Specification from the
radio parameters.

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.

None.

3 Terms, definitions and abbreviations

3.1 Terms and definitions

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

3.1.1
capacity
maximum amount of information transmitted and received per unit time on the radio link

3.1.2

data rate

amount of data transmitted over a given period of time (usually expressed in “bits per second”
or “bytes per second”)

Note 1 to entry: The minimum data rate needs to take into account the maximum amount of transmitted data per
unit time for the train control system.

3.1.3
encryption
method of transmitting information so that third parties cannot decode it

Note 1 to entry: It serves to enhance the secrecy of information transmitted and received within the system.

314
handover
shift of connection to an adjacent radio base station
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