ICS 33.100.10

SLOVENSKA TECHNICKA NORMA

December 2014

STN

Elektromagneticka kompatibilita a zalezitosti
radioveho spektra (ERM). Zariadenia s kratkym
dosahom (SRD) pouzivajuce technolégiu
ultraSirokého pasma (UWB) na komunika €né
Géely. Harmonizovana EN vzt ahujuca sa na
zakladné poziadavky pod Fa €lanku 3.2 smernice
R&TTE. Cast’ 3: PoZiadavky na zariadenia UWB
pre cestné a ko Pajové vozidla.

STN
EN 302 065-3
V11.1

87 2065

Electromagnetic compatibility and Radio spectrum Matters (ERM); Short Range Devices (SRD) using Ultra Wide Band technology (UWB);
Harmonized EN covering the essential requirements of article 3.2 of the R&TTE Directive; Part 3: Requirements for UWB devices for road

and rail vehicles

Tato norma obsahuje anglicka verziu eurépskej normy.
This standard includes the English version of the European Standard.

Tato norma bola oznamena vo Vestniku UNMS SR &. 11/14

Obsahuje: EN 302 065-3 V1.1.1:2014

119825

Urad pre normalizaciu, metrolégiu a skasobnictvo SR, odbor SUTN, 2014
Podla zakona €. 264/1999 Z. z. v zneni neskorSich predpisov sa moZu slovenskeé technické normy
rozmnozovat a rozSirovat iba so suhlasom Uradu pre normalizaciu, metrologiu a skusobnictvo SR.



STN EN 302 065-3 V1.1.1: 2014

ETSI EN 302 065-3 vi.1.1 o14-04)

I “'{é:‘..:— #

Harmonized European Standard

Electromagnetic compatibility
and Radio spectrum Matters (ERM);
Short Range Devices (SRD) using
Ultra Wide Band technology (UWB);
Harmonized EN covering the essential requirements
of article 3.2 of the R&TTE Directive;
Part 3: Requirements for UWB devices
for road and rail vehicles



STN EN 302 065-3 V1.1.1: 2014
2 ETSI EN 302 065-3 V1.1.1 (2014-04)

Reference
DEN/ERM-TGUWB-018

Keywords
radio, regulation, SRD, testing, UWB

ETSI

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

Tel.: +334 9294 42 00 Fax: +33 4 93 65 47 16

Siret N° 348 623 562 00017 - NAF 742 C
Association a but non lucratif enregistrée a la
Sous-Préfecture de Grasse (06) N° 7803/88

Important notice

The present document can be downloaded from:
http://www.etsi.org

The present document may be made available in electronic versions and/or in print. The content of any electronic and/or
print versions of the present document shall not be modified without the prior written authorization of ETSI. In case of any
existing or perceived difference in contents between such versions and/or in print, the only prevailing document is the
print of the Portable Document Format (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 or utilized in any form or by any means, electronic or mechanical, including photocopying
and microfilm except as authorized by written permission of ETSI.
The content of the PDF version shall not be modified without the written authorization of ETSI.
The copyright and the foregoing restriction extend to reproduction in all media.

© European Telecommunications Standards Institute 2014.
All rights reserved.

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are Trade Marks of ETSI registered for the benefit of its Members.
3GPP™and LTE™ are Trade Marks of ETSI registered for the benefit of its Members and
of the 3GPP Organizational Partners.
GSM® and the GSM logo are Trade Marks registered and owned by the GSM Association.

ETSI


http://www.etsi.org/
http://portal.etsi.org/tb/status/status.asp
http://portal.etsi.org/chaircor/ETSI_support.asp

STN EN 302 065-3 V1.1.1: 2014

3 ETSI EN 302 065-3 V1.1.1 (2014-04)
Contents
Intellectual Property RIGNES.... ..ottt e b e s 5
01 Yo (o ST 5
1 o0 0 SR 6
2 REFEIBINCES ...ttt s bt b e s e et e s £ e e et et e st e be e bt s b et e b et et e neenenrenbeneens 6
21 NOIMBLIVE FEFEIENCES .....eeeeeeeieite ettt ettt et e et e e e st e s tesaeebesaeeseeae e e enteseeebesaeeseeneensenseseesbesaeesesneeneensens 6
22 INfOrMELIVE FEFEIENCES. ... ettt ettt ettt s et e e e e st e e be s et eae et enseneeseesbesaeeresneeneentens 7
3 Definitions, symbols and abbrevialions .............oovieeeriieere e e 8
31 D= T a1 ] (0] PP TP PRTUPTPPUSRSII 8
3.2 Y 1210 9
3.3 ADDIEVIBLIONS ...ttt et b bt a et e s b e sh e e b e e Rt e he e s e e ee e be SR e eb e eae e R s e e e R e bt sheebeeneeneennen 9
4 Technical requiremMents SPECITICAIION.........cceiiiicie e e e s re e s re e e resreas 9
4.1 OPErating DANAWITLN .........oiiiic bbb bbbt b et eb e et eb e s b e e b e sne e b 9
411 Definition of operating bandwidth for test ProCeAUIE. ..........c..ciiiriiiireeree e 9
4.1.2 TESE PIOCEAUIE ...ttt ettt h bbb bbbt bbb e e bbbt b e e st b et ene st e e s 9
4.1.3 3 SOOI 10
4.1.4 M EBSUFEMENT UNCEITAINTY ......veeteeieiee e see st este et e et e stee s e e te e e estesseesseesaeesaeeseenseeseeeseesseesteeseeseesesnsesneennns 10
4.2 Mean POWES SPECLIE AENSITY ....ecviieieiee et e e e et e s e s e e sre e beenteenteeseesseesseesseenreensenneennns 10
421 D= 1T 0Tl (o) PO P PO R O TP URTURURPRRI 10
422 QL= A o] (0o [N = OSSO 10
4.2.3 T 3 SOOI 10
4.2.4 M EASUIEMENT UNCEITAINTY ...ttt sttt ettt sttt sttt st b e et b e e e it b e e e bt be st e bt b e ne et e b et et eb e b 11
4.3 MaxiMUM VA UE OF PEEK POWET ........ceuereiuietertiietistee ettt ettt ettt se et eb et sb e eb e e e bt s e bt e e ebenn e ens 11
431 D=, 11 01T (o) o P URPSRS 11
4.3.2 TESE PIOCEAUIE ...ttt bbbt b bbb e bbbt b e e e bt e bt s et bt s e e e bt b e e e b e e e e ens 11
433 iMoottt et e e e eae e et e e be e be e be e teeaaesheeaheeaheebeereeateeaeeaheeabeeabeeateeteereenreeaes 11
434 M EASUIEMENT UNCEITAINTY ...ttt sttt sttt sttt st b e et b e e bt b e e b e b se bt e b e se et ebese et ebe b 12
4.4 RECEIVEr SPUIMOUS EIMISSIONS.....c.uveiiieitieitiesieeiteeesseesteesteeteastesseesseesseesseesseaseasseaseesseasseessesssessenssenssesssesssenessnes 12
441 (D= 1T 0Tl (o] PP P PSR TOTPTURTUPURPSRI 12
442 QL= A o] (0o = [N = OSSP 12
4.4.3 T 3 SOOI 12
4.4.4 M EBSUFEMENT UNCEITAINTY .......eeveeieiee e see st este et eteestee s e e te e e estesseesseesseesaeeseenseeneeeseasseenteeseeseesesnsesneennes 12
45 L=, o T ¢ 0 PSS S 13
451 D=, 1T 0T o) o O RRRS 13
452 BIC= A 0o L1 SR 13
453 0 T P RRSN 13
454 M EASUFEMENT UNCEITAINTY ......eueeveeeeete ettt ettt b ettt et b e e st b e et bese bt b e e et ebe s b et sb e b 14
4.6 Transmit POWEr CONLIOI (TPC) ..ottt ettt b e st b e e b et e bt sb e e e b e sb e ebesrenneneas 14
4.6.1 (D= 1T 0Tl (o] PP P PSR TOTPTURTUPURPSRI 14
4.6.2 QL= A o] (0o = [N = OSSP 14
4.6.3 T 3 SOOI 14
4.6.4 M EBSUFEMENT UNCEITAINTY .......eeveeieiee e see st este et eteestee s e e te e e estesseesseesseesaeeseenseeneeeseasseenteeseeseesesnsesneennes 14
4.7 DL (o A g o NV Tl (T A R 14
4.7.1 D= 1T 0Tl (o) PO P PO R O TP URTURURPRRI 14
4.7.2 TESE PIOCEAUIE ...ttt bbbt bt bbb bt bt bt bt e e bt bt s e bt bt e st eb e b e bt e e e ens 14
47.3 iMoottt et e e e eae e et e e be e be e be e teeaaesheeaheeaheebeereeateeaeeaheeabeeabeeateeteereenreeaes 14
474 M EASUrEMENT TOIEIANCE. .....eeteee ettt te ettt et e e eeseeste et eae e e et e eesaebesaeebesseeneeneeseessesaesseeneensensens 14
4.8 LOW DULY CYCIE (LDC) ..ttt ettt sttt b bbb bt e st b et b et b e e e ens 15
481 D=, 11 0T o) o O RSS 15
4.8.2 TESE PIOCEAUIE ...ttt bbbt bbbt b bbb et e bt e bt e e bt bt e e eb e b e e e b e e e ens 15
4.8.3 T 3 SOOI 15
4.9 Equivalent mitigation tECANIGUES ..........cciiiieieec st sre e saesneesneesneesneeseenseens 15
49.1 Other mitigation techniques and Mitigation faCtOrS..........covveii i 15
4.9.2 Power vS. LDC Tradeoff MEINOM ..........ooiiieiiiei e 16

ETSI



STN EN 302 065-3 V1.1.1: 2014

4 ETSI EN 302 065-3 V1.1.1 (2014-04)
5 LICES S (U= 0= TS 16
51 (g0 Te (8o Tg 10000 o] o AP PP PP USRI 16
5.2 Requirements for the test MOAUIALION...........cciiiiieeeeceee et re e enee e 17
53 Test conditions, power supply and ambient tEMPEraLUrES. ..........cciireiiereire e 17
54 Choice of eqUIPMENE TOF TESE SUITES ......veueitiieeeete ettt bbb et b et sb e e 17
54.1 Multiple Operating bandwidths and multiband eqUIPMENT...........cccoieiiiirnere e 17
55 Testing of host connected equipment and plug-in radio deVICES. ... 17
56 Interpretation of the MEASUrEMENE FESUITS .........ooeiiiieieee e 17
56.1 Measurement uncertainty is equal to or less than maximum acceptable uncertainty.........c.ccoceeevereerienene 18
5.6.2 M easurement uncertainty is greater than maximum acceptable uncertainty..........cccoceevevceveeveesesceesee e 18
5.7 g 0TS o LTSS P PR UR USSP 19
6 TSt SELUPS @NA PIrOCEAUIES. ... .ecueeii et ete e eeeste s te e teste e e e s te et e stesae e besreensesseeasesteeasestesreeseesesneensenseens 19
6.1 011 0o 1 o o PSSRSO 19
6.2 INitial MEASUIEIMENT SEEDS. ... veitiueetertei ettt ettt sttt b et b et b bt e b bbb bbbt sb e e st b e s e e bt b eneen e e e nnens 19
6.3 RAiAEEU MEBSUMEMENTS. ... eeiteieeete ettt sttt es et e e ee s teeteeaeeseeseeneeeesseeeseeebesaeeseeneeseseeseesaeeneeneeneenseses 19
6.3.1 (€71 PR 19
6.3.2 Test sites and general arrangements for measurements involving the use of radiated fields...................... 19
6.3.3 Guidance on the use of aradialion tESE SITE.........oiiiiiiiiee e b e seene 19
6.3.3.1 L 10 TS =" o |4 U 19
6.34 (@017 o] 1T oo [0 5= Mo ! 20
6.3.5 Standard tESE MELNOAS.........c.eoiiee et bbbttt sb b e e nes 20
6.3.5.1 Generic measurement MELNOM...........coiiiiiie e e sb e neen 20
6.35.1.1 (0 [ o (= < (] o TSSO 20
6.3.5.1.2 SUDSETULTION MEENOM.........eieieieee bbb bbbt e e e e nren 21
6.3.5.2 Spherical scan with automatic test antenna PlaCeMENt...........coceiireerirere s 22
6.352.1 CAlIDIELEO SEIUD ...ttt bbbt b bbb e bt e b et nbe b 22
6.3.5.2.2 SUDSEHTULTION MELNOM.........eeeeeeeee ettt a et et eseeseesaeene e e eneeseens 23
6.3.5.3 Spherical scan with rotating and tilting the DUT ........coueiiiiiiiceeeee e 23
6.3.53.1 CAlIDIELEO SEIUD ....veteeeet ettt b bt b et bbb et b et b e b 24
6.3.5.3.2 SUDSEHTULTION MELNOM.........eeeeeeeee ettt a et et eseeseesaeene e e eneeseens 24
6.3.5.4 Spherical scan Other MEtNOUS..........ccuiiieiee e et e esaesnaesraesrees 25
6.3.6 Standard calibration MELNOM .............ooeiii e e b 25
6.4 CONAUCTEA MEASUMEIMENTS. ...ttt ettt ettt sttt s et e st et beeb e e s e et e s eese e b e s bt eheebe e e e s s e e e s e nbesbeabesaeenee e ennas 25
7 Test procedures for essential radio tESE SUITES .........cciiieiiiece e e 25
7.1 LT 0T PSSR 25
7.2 QL= A 0o (U] 26
7.3 Method of measurements of the Ultra Widehand EMISSIONS .........cceiiiiriniiieinieeereeeseee e 27
74 Mean power Spectral deNSItY MEBSUNEIMENTS ........ouiiiirerieiete ettt sb et b e bbb sae e ens 27
7.5 Peak power spectral density MEASUIEMENES. ........coiriiiire ittt bbb b e e 28
7.6 (@01 1] 7o 8 a0 1117 T | o SR 28
1.7 RECEIVEN SPUIMOUS EIMISSIONS.....ccuveiiieiieeitiesieeseeseeseesteesteeteestesseesseesseesseesseassasssaseasseasseessesssessenssesssenssesnsennsssnns 28
7.8 TranSMItter POWES COMLIO ..........oiiieiii ettt e et bbbt ae et et e b e sbesbesbeeae e e e b e 28
7.9 0TV I T Yo = P 28
7.10 Detect and AVOIid MECHANISITIS. .......ccuiiiiiiie ittt et eb et se b et eb et se e e e se et e e e s e s besaesbe e e eneennens 28
7.11 (L= (10 T 3 SRS 28
Annex A (normative): HS Requirements and conformance Test specifications Table
(S 2L I ) TSR 29
Annex B (informative): M easurement antenna, preamplifier, and cable specifications.................. 31
Annex C (informative): Surface mounted devices example Mirror .........cccecveveneneneneneseseeeen 32
Annex D (nor mative): Device mounted iNSIdetNeTYre.. ... 34
Annex E (informative): Bibliography ... 36
L 11 (TSP PT PR PRPRPRPRON 37

ETSI



STN EN 302 065-3 V1.1.1: 2014
5 ETSI EN 302 065-3 V1.1.1 (2014-04)

Intellectual Property Rights

IPRs essential or potentially essential to the present document may have been declared to ETSI. The information
pertaining to these essential |PRs, if any, ispublicly 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 ETSI Secretariat. Latest updates are available on the ETSI Web

server (http://ipr.etsi.org).

Pursuant to the ETSI IPR Policy, no investigation, including IPR searches, has been carried out by ETSI. No guarantee
can be given asto 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 (EN) has been produced by ETSI Technical Committee Electromagnetic
compatibility and Radio spectrum Matters (ERM).

The present document has been produced by ETSI in response to mandate M/407 issued from the European
Commission under Directive 98/34/EC [i.9] as amended by Directive 98/48/EC [i.12].

Thetitle and reference to the present document are intended to be included in the publication in the Officia Journal of
the European Union of titles and references of Harmonized Standard under the Directive 1999/5/EC [i.10].

See article 5.1 of Directive 1999/5/EC [i.10] for information on presumption of conformity and Harmonized Standards
or parts thereof the references of which have been published in the Official Journal of the European Union.

The requirements relevant to Directive 1999/5/EC [i.10] are summarized in Annex A.

Equipment covered by the present document operates in accordance with ECC/DEC(06)04 [i.11] "The harmonised
conditions for devices using UltraWideband (UWB) technology in bands below 10,6 GHz" in road and railway
vehicles.

The present document is part 3 of a multi-part deliverable covering Short Range Devices (SRD) using Ultra Wide Band
technology (UWB) for communication purposes, as identified below:

Part 1.  "Requirementsfor Generic UWB applications’;
Part 2. "Requirementsfor UWB location tracking";

Part 3: " Requirementsfor UWB devicesfor road and rail vehicles'.

National transposition dates

Date of adoption of this EN: 8 April 2014
Date of latest announcement of this EN (doa): 31 July 2014
Date of latest publication of new National Standard

or endorsement of this EN (dop/e): 31 January 2015
Date of withdrawal of any conflicting National Standard (dow): 31 January 2016

ETSI



http://webapp.etsi.org/IPR/home.asp

STN EN 302 065-3 V1.1.1: 2014
6 ETSI EN 302 065-3 V1.1.1 (2014-04)

1 Scope

The present document applies to transceivers, transmitters and receivers utilizing Ultra WideBand (UWB) technologies
and used for short range applicationsin road and rail vehicles, which includes devices mounted inside or at the surface.
The present document applies to impulse, modified impulse and RF carrier based UWB technologies in the main
operating frequency ranges from 3,1 GHz to 4,8 GHz or from 6 GHz to 9 GHz.

Examples of applications for road and rail vehicles are:
. stand-alone radio equipment with or without its own control provisions;
. plug-in radio devices intended for use with, or within, avariety of host systems, e.g. personal computers, etc.;
. plug-in radio devices intended for use within combined equipment, e.g. modems, access points, etc.;
. equipment for telemetry communication inside and outside of road and rail vehicles;
. equipment for the localization of devicesinside and outside of road and rail vehicles (e.g. hand-held devices);
e equipment to investigate materials (e.g. fuel).

The present document does not apply to fixed road infrastructure installations. For fixed rail infrastructure tracking
applications see TR 101 538 [i.5] and TS 103 085 [i.6].

The present document applies to UWB equipment with an output connection used with a dedicated antenna or UWB
equipment with an integral antenna.

The present document applies to UWB equipment conforming to ECC/DEC/(06)04 amended 9 December 2011 [i.11]
and CEPT Report 45[i.13].

2 References

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
referenced document (including any amendments) applies.

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

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

2.1 Normative references

The following referenced documents are necessary for the application of the present document.

[1] ETSI TS102 883 (V1.1.1) (08-2012): "Electromagnetic compatibility and Radio spectrum Matters
(ERM); Short Range Devices (SRD) using Ultra Wide Band (UWB); Measurement Techniques®.

[2] ETSI TS 102 754 (V1.2.1) (11-2008): "Electromagnetic compatibility and Radio spectrum Matters
(ERM); Short Range Devices (SRD); Technical characteristics of Detect-And-Avoid (DAA)
mitigation techniques for SRD equipment using Ultra Wideband (UWB) technology".

[3] ETSI TR 100 028 (all parts) (V1.4.1) (12-2001): "Electromagnetic compatibility and Radio
spectrum Matters (ERM); Uncertainties in the measurement of mobile radio equipment
characteristics’.

ETSI


http://docbox.etsi.org/Reference

2.2

STN EN 302 065-3 V1.1.1: 2014
7 ETSI EN 302 065-3 V1.1.1 (2014-04)

Informative references

The following referenced documents are not necessary for the application of the present document but they assist the
user with regard to a particular subject area.

[i.1]

[i.2]

[i.3]

[i.4]

NOTE:

[i.5]

[i.6]

[i.7]

[i.8]

[i.9]

[i.10]

[i.11]

[i.12]

[i.13]

ETSI TR 102 070-2: "Electromagnetic compatibility and Radio spectrum Matters (ERM); Guide to
the application of harmonized standards to multi-radio and combined radio and non-radio
equipment; Part 2: Effective use of the radio frequency spectrum".

ETSI TR 103 086: "Electromagnetic compatibility and Radio spectrum Matters (ERM); Short
Range Devices (SRD); Conformance test procedure for the exterior limit testsin EN 302065-3
UWB applications in the ground based vehicle environment”.

ECC Report 120 (March 2008): "ECC Report on Technical requirements for UWB DAA (Detect
and avoid) devices to ensure the protection of radiolocation in the bands 3.1-3.4 GHz and
8.5-9 GHz and BWA terminalsin the band 3.4-4.2 GHz".

Commission Decision 2007/131/EC of 21 February 2007 on allowing the use of the radio
spectrum for equipment using ultra-wideband technol ogy in a harmonised manner in the
Community (notified under document number C(2007) 522).

This EC Decision is currently under revision based on CEPT Report 45 [i.13] and amended
ECC/DEC(06)04 [i.11]. The new EC/DEC revision is expected within 2014.

ETSI TR 101 538: "Electromagnetic compatibility and Radio spectrum Matters (ERM); Short
Range Devices (SRD); UWB location tracking devicesin the railroad environment".

ETSI TS 103 085: "Electromagnetic compatibility and Radio spectrum Matters (ERM); Short
Range Devices (SRD) using UltraWide Band (UWB) for Location and Tracking railroad
applications; RF conformance testing".

CEPT/ERC Recommendation 74-01: "Unwanted emissions in the spurious domain”.
Void.

Directive 1998/34/EC as amended by 1998/48/EC the European Parliament and of the Council of
22 June 1998 laying down a procedure for the provision of information in the field of technical
standards and regulations.

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 (R& TTE Directive).

CEPT ECC/DEC(06)04 of 24 March 2006 amended 9 December 2011: "The harmonised
conditions for devices using Ultra-Wideband (UWB) technology in bands below 10.6 GHZ".

Directive 98/48/EC of the European Parliament and of the Council of 20 July 1998 amending
Directive 98/34/EC laying down a procedure for the provision of information in the field of
technical standards and regulations.

CEPT Report 45: "Report from CEPT to the European Commission in response to the Fifth
Mandate to CEPT on ultra-wideband technology to clarify the technical parametersin view of a
potential update of Commission Decision 2007/131/EC". Report approved on 21 June 2013 by the
ECC.
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