Draft ETS| EN 302 608 V1.1.1 (2007-12)

Harmonized European Standard (Telecommunications series)

Electromagnetic compatibility

and Radio spectrum Matters (ERM);

Short Range Devices (SRD);

Radio equipment for Eurobalise railway systems;
Harmonized EN covering the essential requirements
of article 3.2 of the R&TTE Directive

D



����,�࿎�U�:�����@�����mbs}��Kn�p�Ma�������oD"F��!b����T&if��Q��2��<d'M��By��y�Bۯ�ؐ����	tT5�fh��L�����he
����ŏ�

2 Draft ETSI EN 302 608 V1.1.1 (2007-12)

Reference
DEN/ERM-TG28-0418

Keywords
radio, testing, SRD

ETSI

650 Route des Lucioles
F-06921 Sophia Antipolis Cedex - FRANCE

Tel.: +334 9294 42 00 Fax;+33 4 93 6547 16

Siret N° 348 623 56200017 - NAF 742 C
Association a but non\Jucratifienregistrée ala
Sous-Préfecture de'Grasse*(06) N° 7803/88

Important:notice

Individual copies of the present document can be downloaded from:
http://www.etsi.org

The present document may be made available in more than one electronic version or in print. In any case of existing or
perceived difference in contents between-sueh versions, the reference version is the Portable Document Format (PDF).
In case of dispute, the reference shall be the printing on ETSI printers of the PDF version kept on a specific network drive
within ETSI Secretariat.

Users of the present document should be aware that the document may be subject to revision or change of status.
Information on the current status of this and other ETSI documents is available at
http://portal.etsi.org/tb/status/status.asp

If you find errors in the present document, please send your comment to one of the following services:
http://portal.etsi.org/chaircor/ETSI_support.asp

Copyright Notification

No part may be reproduced except as authorized by written permission.
The copyright and the foregoing restriction extend to reproduction in all media.

© European Telecommunications Standards Institute 2007.
All rights reserved.

DECT™, PLUGTESTS™, UMTS™, TIPHON™, the TIPHON logo and the ETSI logo are Trade Marks of ETSI registered

for the benefit of its Members.
3GPP™ s a Trade Mark of ETSI registered for the benefit of its Members and of the 3GPP Organizational Partners.

ETSI


P�@�b�o0��������k� �b��	T�o5�����[M��U9ᕧW��i�wԼ���n�
�V������(����PZ�{�p�!������`k�q�EF��$��(�_*tb�W��L�,���

3 Draft ETSI EN 302 608 V1.1.1 (2007-12)

Contents

INtellectual Property RIGNES.... ..ot b e et nb e b b nenn e 5
[0 (=T 1Y 0 (o 5
(100 (8 10 o IR 5
1 o010 PR 6
2 RS T (= 110 PR 6
21 N[0 007 AT (= (= (= 0= SRS RSO 7
3 Definitions, symbols and abbreviations ............cceeiiiiiie i e 7
31 [T T Tl o OSSOSO 7
3.2 SYIMDOIS. ... ettt bt h bt s e h e bt s e e b e b se bt b e e e e b e R e e R R e R R e e bt R e e bt e et bt ne e e b e nre e b 8
3.3 PN o] o[ (< /= (0] LSRR 8
4 Technical Requirements SPECITICALION ..........couiiiiriiereriee e 8
4.1 TECHNICAl REGUITEIMENTS ... ..ttt sttt ettt e h b e bt bbbt e eb b e e bt e e e e st s bt s e s e b e b s e b e s neen 8
411 (OS] N =10 g h A= Y= RO 8
4111 (DL T 0T Ko o [ O URRS 8
411.2 TESE PIOCEAUIE. ...ttt a 80t e st e e eree s tee e nnabheeeseesbeseseessteeeseesnteeeseesntesenseesnes 8
4113 [T 01 s S OSSR 8
4114 Maximum Allowable Measurement UNCEIaINTY ........c.ecueieesisiie i e 9
412 OBE UNWanted EMISSIONS........cueeiiieiieeiure e teie e e enreeereesusneiade stiiseaseessseesssessssssssessssessssessnsessssessnsessssees 9
4121 (D)1= {1011 (o) I T B SRR 9
4122 TESE PrOCEAUIE. ... e e ettt e s st e e e et e e e s e aan e e s snaeaeaas 9
4123 T 0L e o S L S S 9
4124 Maximum Allowable Measurement WNCart@ity s, all . e et 9
41.3 Eurobalise TransSmitter IMask i . . it ceeae 5te e e sfeneeeresesseesresesseessesensesssessesessnsesssessssessnsessseesnsessseesn 9
4131 (DL T 0T o I N g TR 9
4132 LIS O 00 = o LU N S SR 10
4133 [T 0 O SRRSO 10
4.1.34 Maximum Allowable Measurement UNCEAINLY ..........cccveierieriereee e s see e 10
414 Eurobalise UNWanted EmMiSSiONS. i ot ueeiree e siteeeiteesteesiteesteesereesbeessseesbesssseessesssessnsesessseessseesnseesnnes 10
4141 (DL T 0T Ko o [ USROSt 10
4142 TESE PrOCEAUIE. ...t e ettt e eee e s sttt e e e st et e e eaaeeessabe e e s e staeesessseessbaeessasseeesssasessabesessanteeessssneessnennas 10
41.4.3 [ o o ORI 11
4144 Maximum allowable Measurement UNCEITAINTY............coreererieirereese et ereseeeenen 11
5 B IS O] 0o [ (o] =R 11
51 (7= 1 = SRRSO PR 11
5.2 QLIS O 0T o U o TSR 11
5.3 N [o] a0 7= I =S O] o 11 1] USROS 11
531 Normal Temperature and HUMIGITY .........coovveiriiceeces ettt et ae e e e e 11
532 NOIMAl TESE POWET SOUICE .......viiiiteeeteiectee et e st e et e e stee et e e steeeeteeesaeeeabeeesseeesseeesaseesateesaseesseeesaseessreesnseennnes 12
5321 IMIBINS VOITAGE ...ttt ettt et b ekt b et b e b e bt b e e e bt s b e e e b e ebesb et et e sbe e ebesbenneneas 12
5322 OLNET POWET SOUICES........uveeeteeeieteeetteeiteeeteeesieesetesesseseesesesseeeaseseasesssbeseasesabesanseesbesaaseseasesensesessssessenenns 12
54 Requirements for the TESt MOTUIBLION...........couieiiieiierier e 12
55 Choice of EQUIPMENE FOr TESE SUITES.......eiviieierieeete ettt sttt st b e et sb e 12
56 MEBSUINNG RECEIVES ...ttt b et h e bttt b b s bt b et bt s e s bt bt b et bt b e e eb b e e ens 12
6 MeaSUremMENt UNCEITAINTY .......cceieiiereseeese ettt see sttt esteeneestesteeneesresseessesseeneeseeeneensenseas 13
7 Test Procedures for Essential Radio Test SUILES...........cccciiiiiiiici s 13
7.1 OBE TranSMUTLEr IMASK .....cocuviiieieitie ettt eeteeeetee ettt e stee et s esteeeabesesseesabesabeesabesaseesnsessseeesseeesnsesssreesnseesnres 13
7.2 OBE UNWant@ EMISSIONS.........oeeiiiiiriecteeiiteeeteeeiteestesesteeebesassesssbesessessbesessessbesessessasesesseesssesesssesssssessseessees 14
7.3 EurobaliSe TranSmMITIEr IMASK ......c.coocuee ittt et e e ee st e e ae e e ebe e e eaeeebesesessabesesesebesensesesseeenseeenns 14
7.4 Eurobalise UNWanted EMISSIONS.........ccceiiviieieeiiteeeeeeeteseeteeetesestessbesessessabessssessnbesssessabessnsesssesessessssesensenens 15

ETSI


�3?E�'!�g��bu���d�:�`���L���5uܱ��c
���J}��k�X�z=�l��虹�������#�1�#98=Ȱ״�ɋ!�:)u���M����O�T�,�VGG�k�5��Q��P2���

4 Draft ETSI EN 302 608 V1.1.1 (2007-12)

Annex A (normative): HS Requirements and conformance Test specifications Table (HS

I I SRR 16
Annex B (normative): Radiated MeasUrE&MENT ........cccoiiieieceee sttt 18
B.1 Testsitesand Genera Arrangements for Measurements Involving the use of Radiated Fidlds............ 18
B.1.1 LT 0T PSSR 18
B.1.2 F N 1= ol o Lo O =2 ] o 18
B.1.3 Anechoic Chamber with a Conductive Ground Plane..........cccooeieiiiineeeee et 19
B.1.4 OPEN ArEATESE SITE (OATS) .ottt ettt ettt et b e e bt bbb e st bt s b et b e bt eb e eb e st e st b et et ebenn e 20
B.1.5 = N 010 0] PSSR UP PR PRP 21
B.2 Guidance onthe Use of Radiation TSt SITES........ccuviiirerirerieieieeeese s 21
B.2.1 LT 0T SRS 21
B.2.2 Verification Of the TESE SITE ... .eoieieeeeee ettt ae et et et e seesbeeneenee e eneees 22
B.2.3 Preparation Of ThE EUT .......o.ii ittt b et b et nb e b 22
B.2.4 RANGE LENGLN ..ot bbb bbb bbbt b e et b et e e e 22
B.24.1 Far-field Length ADOVE 30 IMHZ ... bbb et 22
B.24.2 Near-field and Far-field Length BElOW 30 MHZ...........ooiiiiiiieeee e 22
B.2.5 S (SR = o= o OO TSSO USSP PR 23
B.3  COUPIING Of SIGNAIS.....ccueeitiiecectice sttt ettt s b e s ae e be s bt e sesreentestesteensentesreensenneens 23
B.3.1 LT 0T SRS 23
B.3.2 LI = 7= o = PSR 23
B.4  Standard TeSt POSILION........ccoviieiiieereccesr e bttt be e e eestesneesaesreeeesteeneensesneensenneens 23
Annex C (informative): E-fieldsin the Near Field at\Low FrequUenCies..........cccovevevveeesececceenene, 24
Annex D (normative): H-fidd Measurementsand Limitsat.3mand 30 M........ccccoceeeveieececiennns 26
D R C 1= 1= | e e BT TSR 26
D.2 Limitsfor Measurements at 30 MDISLAMCE. ... .5 i cienuieee e eeeese e ee st e e ae e e eesne e 26
D.3 Limitsfor Measurements at 31 DiStANCE. ..o i e 27
Annex E (informative): TheEN titlein theofficial |anguages.........ccoovvverinerenereeeeeeeeee 28
Annex F (informative): Bibliograpiy i 29
[ 1T (T TSR P PSPPSR 30

ETSI


���Yv
Ս����L?���U���[��C(��I������ĹU&����QZ4�������<D]��N^���Ǵ	�+����'6��d9��5��y||�ƥ����J���������p�/�+�8w��(

5 Draft ETSI EN 302 608 V1.1.1 (2007-12)

Intellectual Property Rights

IPRs essential or potentially essential to the present document may have been declared to ETSI. The information
pertaining to these essential IPRs, if any, is publicly available for ETSI member s and non-member s, and can be found
in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETS in
respect of ETS standards', which is available from the ETS| Secretariat. Latest updates are available on the ETSI Web
server (http://webapp.etsi.org/| PR/home.asp).

Pursuant to the ETSI IPR Palicy, no investigation, including I PR searches, has been carried out by ETSI. No guarantee
can be given as to the existence of other IPRs not referenced in ETSI SR 000 314 (or the updates on the ETSI Web
server) which are, or may be, or may become, essential to the present document.

Foreword

This Harmonized European Standard (Telecommunications series) has been produced by ETSI Technical Committee
Electromagnetic compatibility and Radio spectrum Matters (ERM), and is how submitted for the Public Enquiry phase
of the ETS| standards Two-step Approval Procedure.

The present document has been produced by ETSI in response to mandate M/364 from the European Commission
issued under Council Directive 98/34/EC (as amended) laying down:a procedure for the provision of information in the
field of technical standards and regulations.

The present document is intended to become a Harmonized: Standard, the reference of which will be published in the
Official Journal of the European Communities referencing‘the Directive 1999/5/EC of the European Parliament and of
the Council of 9 March 1999 on radio equipment and-telecommunications terminal equipment and the mutual
recognition of their conformity (“the R& TTE Diregtive").

Technical specifications relevant to Directived999/5/EC arexgiven ifnvannex A.

These specifications are complementary-with the'system and'interoperability requirements for these devices established
under Commission Decision 2004/447/EC.

In addition, relevant parts of EN 50121 are applicable for the el ectromagnetic compatibility of railway applications
(part 3-2 for the OBE and part 4 for the Eurobalise equipment).

Proposed national transposition dates

Date of latest announcement of this EN (doa): 3 months after ETS| publication
Date of latest publication of new National Standard

or endorsement of this EN (dop/e): 6 months after doa

Date of withdrawal of any conflicting National Standard (dow): 18 months after doa

Introduction

The present document is part of a set of standards developed by ETSI and is designed to fit in a modular structure to
cover al radio and telecommunications terminal equipment within the scope of the R& TTE Directive. The modular
structure is shown in EG 201 399 (see bibliography).

The Eurobalise transmission system is defined by the specifications of the UNISIG consortium (see bibliography).

ETSI
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1 Scope

The present document covers the technical requirements for radio transmitters and receivers used in the Eurobalise
transmission system. The systemisonly used in railway systems.

It applies to the following equipment units:
a) the On-board Equipment (OBE) Tele-powering the Eurobalise; and
b) the Eurobalisethat isawaysinstalled in between the rails.
The OBE comprises a transmitter (normally un-modulated) and a receiver fitted with an integral or dedicated antenna.
The Eurobalise FSK-modulated transmitter is Tele-powered by the OBE and has an integral antenna.
The Eurobalise transmission system operates in accordance with ERC Recommendation 70-03, annex 4.

These radio equipment types are capable of operating at the following frequencies as given in table 1.

Table 1: Radio communications frequencies

Radio communications frequencies
OBE transmit centre frequency 27,095 MHz
Eurobalise transmit centre frequency 4,234 MHz

The present document is intended to cover the provisions ofDirective 1999/5/EC (R& TTE Directive) article 3.2, which
statesthat ... radio equipment shall be so constructed that,it effectively usesthe'spectrum allocated to terrestrial/space
radio communications and orbital resources so as to avoid harmful interference”.

NOTE: A list of such ENsisincluded on theweb:site http://www:newapproach.org.

2 References

References are either specific (identified by date ofspublication and/or edition number or version number) or
non-specific.

e For aspecific reference, subsequent:revisions do not apply.

o Non-specific reference may be made only to a complete document or a part thereof and only in the following
cases.

- if itisaccepted that it will be possible to use al future changes of the referenced document for the purposes
of the referring document;

- for informative references.

Referenced documents which are not found to be publicly available in the expected location might be found at
http://docbox.etsi.org/Reference.

For online referenced documents, information sufficient to identify and locate the source shall be provided. Preferably,
the primary source of the referenced document should be cited, in order to ensure traceability. Furthermore, the
reference should, as far as possible, remain valid for the expected life of the document. The reference shall include the
method of access to the referenced document and the full network address, with the same punctuation and use of upper
case and lower case letters.

NOTE: While any hyperlinksincluded in this clause were valid at the time of publication ETSI cannot guarantee
their long term validity.

ETSI
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2.1 Normative references

The following referenced documents are indispensabl e for the application of the present document. For dated
references, only the edition cited applies. For non-specific references, the latest edition of the referenced document
(including any amendments) applies.

[1] ETSI TR 102 273 (2001-12) (all parts): "Electromagnetic compatibility and Radio spectrum
Matters (ERM): Improvement on radiated methods of measurement (using test site) and evaluation
of the corresponding measurement uncertainties”.

[2] CISPR 16 (2006), (parts 1-1, 1-4 and 1-5): " Specification for radio disturbance and immunity
measuring apparatus and methods; Part 1. Radio disturbance and immunity measuring apparatus’.

[3] ETSI TR 100 028 (2001-12) (all parts): "Electromagnetic compatibility and Radio spectrum
Matters (ERM); Uncertainties in the measurement of mobile radio equipment characteristics'.

[4] ANSI C63.5 (2006): "American National Standard for Electromagnetic Compatibility - Radiated
Emission Measurements in Electromagnetic Interference (EMI) Control - Calibration of Antennas
(9 kHz to 40 GHz)".

3 Definitions, symbols and abbreviations

3.1 Definitions

For the purposes of the present document, the followingterms-and definitions apply:

dedicated antenna: removabl e antenna supplied and tested with:the radio equipment, designed as an indispensabl e part
of the equipment

down-link: optional binary ASK- modulated transmissien link from the OBE to trackside units

duty cycle: defined as the ratio, expressed as a percentage; of the maximum transmitter "on" time monitored over one
hour, relative to a one hour period

Eurobalise: A wayside transmission unit that uses the magnetic transponder technology. Its main function isto transmit
and/or receive signals through the air gap. The Eurobalise is a single device mounted on the track, which communicates
with atrain passing over it.

integral antenna: permanent fixed antenna, which may be built-in, designed as an indispensable part of the equipment

magnetic transponder technology: method that uses magnetic coupling in the air gap between a transmitter and a
receiver for conveying data and energy. In the Eurobalise transmission system context, it considers systems using the
27,095 MHz for Tele-powering and 4,234 MHz for Up-link transmission.

On-Board Equipment (OBE): consists of antenna unit(s) (for magnetic transponder technology) and the Balise
transmission function. It functionally matches the air-gap interface and isinstalled on atrain.

RF carrier: fixed radio frequency prior to modulation

Tele-powering: signal transmitted by the OBE, which activates the Eurobalise upon passage. The signal is normally an
un-modulated RF carrier (CW). However, it may optionally be binary ASK- modulated for the transmission of down-
link data.

up-link: transmission link from the Eurobalise to the OBE

ETSI
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3.2 Symbols

For the purposes of the present document, the following symbols apply:

f Frequency
S Power Density
A Wavelength

3.3 Abbreviations

For the purposes of the present document, the following abbreviations apply:

AC Alternating Current
ASK Amplitude Shift Keying
Cw Continuous Wave
EUT Equipment Under Test
FSK Frequency Shift Keying
HS Harmonized Standard
OATS Open Area Test Site
OBE On-Board Equipment
R&TTE Radio and Telecommunications Terminal Equipment
RF Radio Frequency
SRD Short Range Device
VSWR Voltage Standing Wave Ratio
4 Technical Requirements Specification

4.1 Technical Requirements

41.1 OBE Transmitter Mask

4111 Definition
Thistest only appliesto the OBE.

The radiated H-field mask is defined in the direction of maximum field strength under specified conditions of
measurement.

4112 Test Procedure

Thistest is performed using a radiated measurement (see clause 7.1).

41.1.3 Limit

The limits of figure 1 (expressed in dBUA/m at a distance of 10 m) shall not be exceeded.

ETSI
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Figure 1: OBE transmitter mask

41.1.4 Maximum Allowable Measurement Uncertainty

Seetable 5in clause 6.

4.1.2 OBE Unwanted Emissions

4121 Definition

Thistest only applies to the OBE. Unwanted emissions-consist of out-of=band and spurious emissions outside the
frequency range 27,095 MHz + 500 kHz as defined'in clause 4.1.:1.3,

4122 Test Procedure

Thistest is performed using a radiated measurement (see clatise 7.2).

41.2.3 Limit

Thelimitsin table 2 (expressed in dBpA/mat adistance of 10 m for frequencies below 30 MHz and expressed in
dBuV/m at adistance of 10 m for frequenciesiequal or greater than 30 MHz) shall not be exceeded.

Table 2: OBE unwanted emissions limits

Frequency: (f) Limit
9 kHz < f < 150 kHz 44 dBpA/m at 9 kHz decreasing with logarithm of
frequency to 19 dBuA/m at 150 kHz
150 kHz < f < 30 MHz |24 dBpA/m at 150 kHz decreasing with logarithm of
frequency to 4 dBuA/m at 30 MHz
30 MHz < f< 1 GHz 79 dBpV/m at 30 MHz decreasing with logarithm of
- frequency to 54 dBuV/m at 1 GHz

4.1.2.4 Maximum Allowable Measurement Uncertainty

Seetable 5in clause 6.

4.1.3 Eurobalise Transmitter Mask

4131 Definition

Thistest only appliesto Eurobalises.

ETSI
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The radiated H-field uplink mask is defined in the direction of maximum field strength under specified conditions of
measurement.

4132 Test Procedure

Thistest is performed using a radiated measurement (see clause 7.3).

4.1.3.3 Limit

The limits of figure 2 (expressed in dBHA/m at a distance of 10 m) shall not be exceeded.
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Figure 2: Eurobalise transmitter mask

The defined in-band frequency range is limited todhefrequency range 4,234 MHz + 1 MHz. The maximum valuein the
graph of figure 2is9 dBpA/m.

NOTE: ERC Recommendation 70-03, annex 4 recommends a maximum duty cycle of 1 % for the Eurobalise
transmitter. This duty cycle can not be exceeded during normal operation due to the fact that the train
never stops above the Eurobalise, i.e. the train only stops after the Eurobalise has been passed. In
principle, it isimpossible to exceed the duty cycle with moving trains due to the distance between trains
versus Eurobalise operating range.

The provider shall declare the maximum duty cycle to not exceed 1 %.

4.1.3.4 Maximum Allowable Measurement Uncertainty

Seetable 5in clause 6.

4.1.4 Eurobalise Unwanted Emissions

4141 Definition

Thistest only appliesto Eurobalises. Unwanted emissions consist of out-of-band and spurious emissions outside the
frequency range 27,095 MHz + 500 kHz as defined in clause 4.1.1.3 and outside the frequency range 4,234 MHz
* 1 MHz asdefined in clause 4.1.3.3.

4142 Test Procedure

Thistest is performed using a radiated measurement (see clause 7.4).

ETSI
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4143 Limit

Thelimitsin table 3 (expressed in dBuA/m at a distance of 10 m for frequencies below 30 MHz and expressed in
dBuV/m at adistance of 10 m for frequencies equal or greater than 30 MHz) shall not be exceeded.

Table 3: Eurobalise unwanted emissions limits

Frequency: (f) Limit
9 kHz < f < 150 kHz 44 dBpA/m at 9 kHz decreasing with logarithm of
frequency to 19 dBuA/m at 150 kHz
150 kHz < f < 30 MHz |24 dBpA/m at 150 kHz decreasing with logarithm of
frequency to 4 dBuA/m at 30 MHz
30 MHz < f< 1 GHz 79 dBpV/m at 30 MHz decreasing with logarithm of
frequency to 54 dBuV/m at 1 GHz

4.1.4.4 Maximum allowable measurement uncertainty

Seetable 5in clause 6.

5 Test Conditions

5.1 General
Testing shall be made under normal test conditions.

NOTE: The Eurobalise system components (OBEas well as the Eurobalise) are built for interoperability and the
UNISIG specifications apply over.the full operating temperature range (including the spectrum masks).

The test conditions and procedures shall be as specified.in clauses 5.2 and 5.3.

5.2 Test Power Source

The OBE equipment shall be tested using the appropriate test power source.
The test power source used shall be statediin:the test report.

The Eurobaliseis purely Tele-powered during the test.

During the tests, the power source of the equipment shall be replaced by an external test power source capable of
producing normal test voltages as specified in clause 5.3.2. Theinternal impedance of the external test power source
shall be low enough for its effect on the test results to be negligible. For the purpose of the tests, the voltage of the
external test power source shall be measured at the input terminals of the equipment. For radiated measurements any
external power leads should be so arranged so as not to affect the measurements.

During tests the test power source voltages shall be within atolerance of < +1 % relative to the voltage at the beginning
of each test. The value of this tolerance can be critical for certain measurements. Using a smaller tolerance will provide
a better uncertainty value for these measurements.

5.3 Normal Test Conditions

5.3.1 Normal Temperature and Humidity

The normal temperature and humidity conditions for tests shall be any convenient combination of temperature and
humidity within the following ranges:

. Temperature +15°Cto +35 °C;

ETSI
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