Draft ETS| EN 302 066 V2.1.0 (2016-04)

HARMONISED EUROPEAN STANDARD

\/

Short Range chs (SRﬁ)
Ground- and Wall- Probln@ ar apphcatlons (GPR/WPR)
im Y’r@ s sgé s;
Harmonised Standard sBycé qé\mé essential requirements of
article 3@0f\‘th e“Dﬂ rective 2014/53/EU


�!�����S�+�*�M�ޭ(Y�ɳ��0aK��3��:�.�7�\X3}t��=�M�r��D4���'���x��W�iˈ�z�R��C�)f����������������#��ό��u����i|���l

2 Draft ETSI EN 302 066 V2.1.0 (2016-04)

Reference
REN/ERM-TGUWB-138

Keywords

Harmonised standard, radar, radio, 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 56200017 - NAF 742 C
Association a but nonJucratifienregistrée ala
Sous-Préfecture de'Grasse*(06) N° 7803/88

Importantenotice

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

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
https://portal.etsi.orq/TB/ETSIDeliverableStatus.aspx

If you find errors in the present document, please send your comment to one of the following services:
https://portal.etsi.org/People/CommiteeSupportStaff.aspx

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 2016.
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


��	l�N��;�����z�G����2�����0b�ճC �q�-��0��|�
si,��]���5<����Hj^f�&r�<���Ys�����v]`4hv����Q��KF��.��G���7(B��\T=

3 Draft ETSI EN 302 066 V2.1.0 (2016-04)

Contents

Intellectual Property RIGNES.... ..ot e e b e 6
01 Yo (o ST 6
MoOdal VErDS TEMINOIOQY ... .ccveieeiii ettt ettt e e s re s be e b e sbeeaeesbesreensesaeeaseseesneensesreeneensensens 6
1 o0 0L SR 7
2 L= £ 101 S 7
21 NOFMBLIVE FEFEIEINCES .....cutieiitiite ittt ettt sttt h ettt e e besb e ek e s bt e bt e ae e e e s bese e besheeb e e ae e s e eean e besaeebenneennennen 7
2.2 INfOrMELIVE FEFEIENCES. ... ettt e b b bbbt e e e e se e b e s bt eb e et e e e e e se e et e saeebeeneennennens 8
3 Definitions, symbols and abbreviations .............coeieieii e s 8
31 D= T 0T (0] USRS 8
3.2 SYIMDOIS. ..ottt ettt b et b e et b e e e s e e bt sE et b e 4R e s e ek e AR e R e R e eR e e b e eR e e bt nh et eb e e e e b e e rere s 9
33 Y o] =Y/ =) o USRS 9
4 Technical requirements SPECITICALIONS ........cc.eveieiririe et n e 9
4.1 ENVIironmental CONAITIONS.........c..oiuiiiiieiieee ettt e e et b et eb e et e e e sn ke saeeb e s e eneennens 9
4.2 GBNENEL ...ttt bbb b E R e AR R R e eR e SR e R £ e R e R e ARt R e eR e Rt R e e R e et e Re Rt Renhe bt e e e e s 9
4.3 Transmitter Conformance REQUITEIMENES.........cceiieieeieerieeieeeeesee e e e etesee e sreesteessesseesseesse e seenseeseesneessenssens 10
43.1 (@ 01< = 1] a0 1 == 10 117 o 11 o 1 10
4311 F N o] o] o= o1 11 Y Y 10
4312 (01 1 (o) o P S 10
4313 [0 T (et SO = A oSSR 10
4314 (@004 {01710 R N o i NSRS 10
4.3.2 Maximum value of mean power SPECralBENSITYE"........coverben Bt et 10
4.3.3 Maximum ValUe OF PEEK POWET .......... i e troskere g ese e B s dedeseeseenesteseeesbesse e ebesse e ebesbe e ebesbe e sbe e enesbesseneees 10
434 = 1o B IR 01 £ e P s s ST 10
434.1 P2V o] o] Moo 11 11 Yoo v A B 10
4342 (D1 o ] (0] o [ B S 10
4343 LiMIES 1ttt et ioe s e sk, ettt ettt e e b e e beseeb e et e seeb e e bene e b e s e et eb e s b et ebenee e ebenbeneeneas 10
4344 CONFOIMEANCE.....c.veee S et 0 0 ettt sttt et bt e ae e et es e e e et e besbesbe e e enneneea 11
4.35 QLI o O SR 11
4.3.6 OFNEY EMISSIONS....c.eiiuiiteiieeeieeeees b ge Do ettt sttt et eae e e e s et she s bt s bt es e e e e e e abesh e eb e eaeebe e e e b e nbesbenbesneennennenres 11
437 TransMitter UNWaNTEA ©MliSSIONS. v eyt e eueeueeiereestereestesteeseeseesee e seesteseeesesseeneeneeseeseseessessessessessesseeneensenseses 11
4.4 Receiver ConformanCe REQUITEMENTSS.......cc.ireerireirteriee sttt sb e bt e e b nb e e e ens 11
441 RECEIVES TEOUITEMENTS ... Tttt ettt h bbbt b e b e b s b et bt s bbb e st et eb e s b et eb b 11
442 RECEIVES SPUMOUS BIMISSIONS.. ...ttt sttt sttt sttt st b e bbbt b e s b et b b et bt s b et b e se et ebesb et ebe b e e 11
443 Receiver interferenCe handling ..........cooociiiiee e e 11
4431 F Y o] o T Tor= o] 11 2O OO STR U SORTU PRSP 11
4432 (01 1 o) o SR 11
4433 00PN 11
4434 CONTOMNAICE. ... ettt ettt ettt ettt b e bt bt et e b e se e eb e bt eh e e s e e e e b e se e eb e s Rt eheeae e s en e e e e b e besbeebenneenneneens 11
45 RequIremMents fOr SPECIIUM GCCESS .......oiuieiiiiie e seeste et ste e e see s e eesteeste e aesseesseasbe e teenteestesseesseesseeseensesneennns 12
451 DeteCt aNA AVOIT (DAA) ..ottt ettt sttt se bt be s e be s be e e seebeseebesee e s besteneebestenens 12
4.5.2 LiSten-DEfOre-talk (LBT) ...cccceieeeieitereeiesie ettt sttt st b e et b et bbb 12
453 LOW DULY CYCIE (LDC) ...ttt sttt ettt b et b e bbbt b e et b bbb 12
4.6 ANLENNA REGUITEIMIENTS ...ttt ettt ettt b b e bt b et eb s b et eb e s e e e ek e s e e s e ebese et et e sb e e ebesbeneeneebenneneas 12
4.7 Other Requirements and Mitigation tEChNIGUES............coiiirieiiiriet e 12
4.7.1 Adaptive / Transmit POWer CONrol (TPC) .....coueiririiieirieirerieese et 12
4.7.2 ACHVITY FACLON ...ttt bbbt b e b b h bt be b e et b bt b e n et 12
4.7.3 Frequency DOmain Mitigation...........c.cuviuiiiesiesie e e et e e s et e e be e be e teeteenneeneesnes 12
4.7.4 I 11 Ko [0 1= o £ S PSTR 12
4.75 THEMA RBAIBLION ..ottt bttt e bt bbb et e et e e e b e sb e ebe s st ene e e annenes 12
4.7.6 S (= (=0 K== 1o S 12
4.7.7 DeactiVation MECHANISIM......ouiiiiiet it bbbt a et b e e bt bt s heese e e e b e e e e e besbesbe e e enneneea 12
5 Testing for compliance with technical reqUIrEMENtS..........ccooeerrnn s 12
51 Environmental conditionS fOr tESHING ........eeiiriiiriie e 12
52 General CONAItiONS FOr TESLING ......ve.eiveieeieitereee e ettt b e bbbt eb e b 13

ETSI


3G��Kۡ�����F��]N�Kc�Y�Bm�R��.��]��!�{�]�.��?�gq�R�}��f�#��t�p�cnJ�z��ȖV�����WA����oeI\����*x�\�+
<7�].w"�������ۢ

4 Draft ETSI EN 302 066 V2.1.0 (2016-04)

521 PrOAUCE INFOIMBLION ...ttt bbbt e bbbt be st e e e sb e besaeeb e e e ennenrea 13
5.2.2 Requirements for the test MOAUIBLION ............ociiiieice ettt 13
523 Test conditions, power supply and ambient tEMPEralUrES .........ueveeeerieriee e 13
524 Choice Of equIPMENt FOF tESE SUITES........ceiieie ettt et e et eeseeeneeneeenes 13
525 Multiple Operating bandwidths and multiband equUiPMENt...........cccevierieiecce e 13
5.2.6 Testing of host connected equipment and plug-in radio dEVICES .......ccvevveivciesieseereee e 13
53 Interpretation of the MEASUrEMENE FESUITS .........cceiiiiiiic e 13
5.3.0 (€71 PP 13
531 Measurement uncertainty is equal or less than maximum acceptable uncertainty..........ccccooeeveereinenenenn 13
532 Measurement uncertainty is greater than maximum acceptable UNCertainty..........ccvereeenenreneicneneeeenn 13
533 TSSO 13
6 CONFOIMENCE TESE SUITES...... ettt sttt sttt se bt esbesbe st e s e e et sbeebeneeseeneenean 14
6.1 gL 00 W 1ol BTSSP PR URUSTOSPP 14
6.2 INitial MEASUMEMENT SLEIDS. .. . iteereiieiee st e st ettt e et e st et e e e et esaeesteesteeteeneesseesaeesaeesseenseaneeeseesseesseesseenseensenneennes 14
6.3 RAOI GO0 MEBSUMEIMENTS. .....ceiteiteite ettt sttt s et et ae et b e bt b e e st e as e s e s e besheebesaeeheese e e e abesheebesaeene e e enrenes 14
6.3.1 (71 PSR 14
6.3.2 Test sites and general arrangements for measurements involving the use of radiated fields...................... 14
6.3.3 Guidance on the use of aradiation tESE SItE.......coieieeee e e 14
6.3.3.1 LT 07 SRS 14
6.3.3.2 RANGETENGEN ...t b e et b et bt bbbt eb b e 14
6.34 COUPITING O SIGNAIS ...ttt bbbt b e b e bt b et b e s b et b e sb et eb e sb e e ebesbeseebeebennenea 14
6.3.5 Standard tESE MELNOAS.........c..oiiee ettt ettt sh e bt ae e nes 14
6.3.5.1 Generic measurement MELNOU...........ooiiiire i e B ettt ettt e e et e sbe e e e e 14
6.3.5.1.1 L0 Tl (0 = (1o o O DRSS 14
6.3.5.1.2 SUDSETULION MEENOA.........coeeieiieeee e FE ettt ettt et sr bbb e e e e nnen 15
6.3.6 Standard calibration MEhOd ..o B 00 A sttt e 15
6.4 Conducted MEASUrEMENES........ooerererereees s e B e eteeeee 1100 e et s et e st eeeese e e e e e e s e eeseeseeeneeneeneeneas 15
6.4.1 (CTC T = S (U] o O DO o U P O SP PO PP PSPPI 15
6.4.2 SPECITIC SELUD .veeeeeeeeereee e e B ettt ettt sttt b e b e e e et b e ebesb e e en e b nnenea 15
6.5 Conformance methods of measurement fortraNSMIEtEr ... a5, e e 15
6.5.1 (€11 N S o PR 15
6.5.2 Method of measurements of the Ultra Wideband Emissions from GPR/WPR............cccooeviiie i 15
6.5.3 Operating BanaWiGth(S) s, i e veeeeeeeieeiee e s e esteeteeaesseessee e ete e teseesaeesseesseenseensesseessessseessenssesnsesnsesnes 16
6.5.4 Mean power spectral density MEBSUNEIMENES. L. ......ccuviueieereesteerieereesee e sreesreeree e e re e te e beenaesseeneesneesnes 16
6.5.5 Peak POWET MEASUMEIMIENES. ... ...veeee i e et eteetesteesteetees e estesseesseesseesaeesaeeseanseeseeaseasseateesseesensessesnsesnes 16
6.5.6 EXterior lIMit MEASUMEMENT......... 00 . 0 ettt e e e bbbt s e et saesbe e e enneneea 16
6.5.7 QLI o TS 17
6.5.8 TransMitter UNWaNTEA EMISSIONS. ... ..ueererueeeeterteste st st sttt et e e e b e bt bt st et e s e se e b e sbesbesbesbesbenbesaeene e e annenes 17
6.6 Conformance methods of MEasUremMeNnt fOr FECEIVEN .........oii e 18
6.6.1 RECEIVES SPUIMOUS BIMISSIONS.......eviueitiiteiete sttt sttt sttt et b e bt b e bt b e b et b s b et e bt sb et e b e se et ebese et ebensene e 18
6.6.2 Receiver interferenCe handling ..........cooo bbb 18
6.7 Conformance test SUItS fOr SPECIIUM GCCESS.......cuiiiieiriirieiete ettt sttt bttt b et b e et sb e e 18
6.7.1 DeteCt and AVOIT (DAA) ..ottt ettt b e e bt b e bt b st bt bt b e se et bbb n e 18
6.7.2 LiStEN BEFOIE TaAIK .....eeeeieieeee sttt bttt sa e bt e e b e b b s be e e nte e 18
6.7.3 LOW DULY CYCIE....uiitiietiiteiete sttt sttt st sttt s ettt e et st et e be st et be st e neebe st e e sbesbe e ebenbenens 18
6.8 Conformance test suites for antenna reqQUITEIMENES. .........cueiieiiecieeieee e se e ee e e e e e e e eseesraesreesreas 18
6.9 ONEY TESE SUITES ...ttt ettt b e bt s e e e bt s bt eb e e ae e s e e e e s e b e se e eb e e Rt eh e e e e s e besheebeeneene e e ennes 18
6.9.1 TranSMIL POWET COMEIOL ........oiuiiiieieieieie sttt ettt ettt s e bbb e st e e e e e sb et e sbesbe et e e e e enas 18
6.9.2 oY1 Y = o o SR 18
6.9.3 Frequency domain MItIgaEION ..........ceiirieiieriee ettt bbb et b b 18
6.9.4 ShIEIAING EFFECES. ..ot bbb b et b et b bbb bt b 18
6.9.5 Thermal RAOIBLIONS.......c.iiiieeeeee ettt e et st e besteeaeeseeneen s e e eeessesbesaeeneeneeneenseses 18
6.9.6 Installation requirements / SIte FEQISITALION ........ccurveirtireeerte ettt 18
6.9.7 DeaCtiVatiON MECHANISIM......ooiiiiiiie ittt sttt s e e se e eeseeseesaeeaeese e e e seneeseessesneeseeneenseneens 18
Annex A (normative): Relationship between the present document and the essential
requirements of Directive 2014/53/EU........cccoooiiiieiniinnenese e 20
Annex B (informative): Application form for tESHING.......ccooeiiirirrese s 21
2 0 R [ g1 0o 1o o o PSSR 21

ETSI


t8#-�/�bH̵ކ@\!����X���������	7p����X��ū��9_�RBYzĉ�mk�g��g�7(�a�^��2C�@�(+6�go�4(*�������g+�c�jmw�i)1Ƅ�z����[

5 Draft ETSI EN 302 066 V2.1.0 (2016-04)

B.2 Genera Information by ETSI EN 302 066, ClaUSE 5.2.1.......cceccieiieeeece ettt s 21
B.2.1 Type of Equipment (stand-alone, combined, plug-in radio deviCe, €lC.) . ...covveiveceve e 21
B.2.2 The nominal voltages of the stand-alone radio equipment or the nominal voltages of the combined

(host) equipment or test jig in case Of PlUG-iN AEVICES: ......ccoiiiiiieeeeeere e 21
B.3 Signal related Information by ETSI EN 302 066, ClAUSE 4.3 .......c.oooiiiiirenesieriese e 22
B.3.1 (911070 [0 (o1 [ TR 22
B.3.2 Operational bandwidth(s) of the EQUIPIMENT: ..o 22
B.3.3 The worst case mode for each of the fOllOWING LESES:........cccvi e 22
B.4 RX test Information by ETSI EN 302 066, ClAUSE 4.4 .......ccoecueeiueciecieie ettt 22
B.4.1 (g1 (0T 18 Tox 1 o o 1R 22
B.4.2 Performance criterion and level of PErfOrmManCe ..o e 22
B 4.3 INEEITEING SIGNAIS. ...ttt bbb bbbt b e bbb e e b e h e bt e e st bt e e st bt e e e bt e e ens 22
B.5 Additional information provided by the applicant ...........coce oo 23
B.5.1 F N o101 0 T=Y 1 T 23
B.5.2 Additional items and/or supporting equipmMENt ProVIAEd ...........ccveiieierce e 23
Annex C (normative): Radiated MEASUr EMENTS ...t s a e s sare s 24
C.1 Testsitesand general arrangements for measurements involving the use of radiated fields................. 24
C.10 (1= 0= = TR 24
Cl1 LIS Bz L0 1= TSSO 24
Cl2 MEBSUINNG BINMEENNA .....c.veeiieeieeie e eeesee e este e e esee e s dafP e e sreeeeeseesseesseensgeiyeenseessesseesreessesnsesnessneesseessnansennsenns 25
C.2 Guidance onthe use of radiation tESE SITES ......cciicvibes e 2 e s e e e s st e e e s ssbr e e e s sbae e e s sbeneesens 25
c.20 (©15101C =!I i o N SRR 25
c.21 VErifiCaliON OF TNE TESE ST ... e e s ba e ettt e e s e e e e et e e s sat e e s seasaeessbeeessntneessnnnnas 25
Cc22 Preparation Of the DUT ..o bty 56 5ottt e e e i e enseenseeneesneesseessensseessesnsesnessnessssessennsennsenns 25
c23 Power supplieSto the DUT ..ot e it e sttt et e e ete s e st e e e e teetesneesneesaeesneenseenseens 25
c24 LR 10 TSR 1= 0o |1 O O e oSS 25
C25 L] 1= o= = 1) o [ O SRS 26
C26 Conversion of field strength t0 POWEr dHMIES ..o . 5. i e e eenes 26
Annex D (normative): Deactivation MEChANISM........coceieeiee et 27
Annex E (informative): M easur ement. antenna and preamplifier specifications...........ccoccevcveevennens 28
Annex F (normative): Calculation.of the Mean Power DenSity.........cccovvvereneeneseeieeneseesee s 29
F.1  Measurement of T, transmit PUISEWIALN...........cooiiiie et 30
Annex G (informative): Bibliographny ....c.cooe e e 32
Annex H (infor mative): ChaNGE HISIONY ... e 33
[ 1S 0] Y PSSP 34

ETSI


#���M�+�n>�sFOP9}�����6\��O��7�N�&���m�z����5��[|�߹~g�Ӑh��)`�da�&��?����!���[b�y1�n�u�d_�Y�����wTQ;k2)&5��Ќ}ɐxq

6 Draft ETSI EN 302 066 V2.1.0 (2016-04)

Intellectual Property Rights

IPRs essential or potentially essential to the present document may have been declared to ETSI. The information
pertaining to these essential 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 ETSI Secretariat. Latest updates are available on the ETSI Web
server (https://ipr.etsi.org/).

Pursuant to the ETSI IPR Palicy, 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 draft Harmonised European Standard (EN) has been produced by ETSI Technical Committee Electromagnetic
compatibility and Radio spectrum Matters (ERM), and is now submitted for the combined Public Enquiry and Vote
phase of the ETSI standards EN Approval Procedure.

The present document has been prepared under the Commission's standardisation request C(2015) 5376 final [i.5] to
provide one voluntary means of conforming to the essential requirements of Directive 2014/53/EU on the harmonisation
of the laws of the Member States relating to the making available on the market of radio equipment and repealing
Directive 1999/5/EC [i.1].

Once the present document is cited in the Official Journal of the European Union-under that Directive, compliance with
the normative clauses of the present document given in table-A.Lconfers, withinthe limits of the scope of the present
document, a presumption of conformity with the correspending-essential reguirements of that Directive and associated
EFTA regulations.

Proposed national-transposition dates

Date of latest announcement of this ENy(doa): 3 months after ETSI 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

Modal verbs terminology

In the present document "shall", "shall not", "should", "should not", "may", "need not", "will", "will not", "can" and
"cannot" areto beinterpreted as described in clause 3.2 of the ETS| Drafting Rules (Verba forms for the expression of
provisions).

"must" and "must not" are NOT allowed in ETSI deliverables except when used in direct citation.

ETSI
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1 Scope

The present document specifies the requirements for Ground- and Wall- Probing Radar imaging systems applications.
Ground Probing Radars (GPR) and Wall Probing Radars (WPR) are used in survey and detection applications.

The scopeislimited to GPR and WPR radars, in which the system isin close proximity to the materials being
investigated. It does not include radars operated from aircraft or spacecraft.

The GPR/WPR applications in the present document are not intended for communi cations purposes, and the intended
signal is not radiated into free space.

NOTE: Equipment covered by the present document is intended to be used by competent professional personnel.
The present document applies to:

1) Ground Probing Radars (GPR) operating over approximately one decade in the frequency range 30 MHz to
12,4 GHz radiating directly downwards into the ground.

2)  Wall Probing Radars (WPR) operating in the frequency range 30 MHz to 12,4 GHz radiating directly into a
"wall". The"wall" is abuilding material structure, the side of a bridge, the wall of a mine or another physical
structure that absorbs a significant part of the signal transmitted by the radar.

These equipment can either:
1) befitted with integral antennas and without antenna connector; or

2) usedifferent imaging heads (antennas) with an antenna connector, toallew operation at different operating
bandwidths frequencies.

Equipment covered by the present document operatesin accordance with ECC/DEC(06)08 "ECC Decision of
1 December 2006 on the conditions for use of the'radio§pectrum by:Ground- and Wall- Probing Radar (GPR/WPR)
imaging systems' [i.2].

These radio equipment types are capable ofroperating inall-or part of the frequency bands givenin table 1.

Table 1: Permittediranges of operation

Permitted range of operation (note 1)

Transmit 30 MHz to 12,4 GHz
Receive 30 MHz to 12,4 GHz
Intended ranges of operation (preferred range of operating bandwidth) (note 2)
Transmit 30 MHz to 12,4 GHz
Receive 30 MHz to 12,4 GHz

NOTE 1: Limits in table 2, clause 4.3.4 are to be met.
NOTE 2: This is the preferred range for the operating bandwidth, as defined in clause 4.3.1.

The present document does not apply to radio equipment for which a specific Harmonised EN applies as such
Harmonised EN may specify additional EN requirements relevant to the presumption of conformity under article 3.2 of
the Directive 2014/53/EU [i.5].

2 References

2.1 Normative 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 |ocation might be found at
http://docbox.etsi.org/Reference.
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NOTE: While any hyperlinks included in this clause were valid at the time of publication, ETSI cannot guarantee
their long term validity.

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

[1] ETSI EN 303 883 (V1.1.0) (02-2016): " Short Range Devices (SRD) using Ultra Wide Band
(UWB); Measurement Techniques'.

[2] ETSI TS 103 361 (V1.1.1) (03-2016): "Short Range Devices (SRD) using Ultra Wide Band
technology (UWB); Receiver technical requirements, parameters and measurement procedures to
fulfil the requirements of the Directive 2014/53/EU".

[3] CISPR 16 (2014) (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’.

2.2 Informative 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.

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

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] Directive 2014/53/EU of the European‘Parliament and.of the council of 16 April 2014 on the
harmonisation of the laws of the Member States relating.to the making available on the market of
radio equipment and repealing Directive 1999/5/EC.

[i.2] ECC Decision of 1 December 2006 on the condifions for use of the radio spectrum by Ground-
and Wall- Probing Radary(GPR/WPR)-imaging systems, ECC/DEC/(06)08.

[1.3] ANSI C63.5-2004:."American National -Standard for Electromagnetic Compatibility-Radiated
Emission Measurements in Electromagnetic Interference (EMI) Control-Calibration of Antennas
(9 kHz to 40 GHz)".

[i.4] ETSI TR 102 273 (V1.2.13) (all parts): "Electromagnetic compatibility and Radio spectrum Matters

(ERM); Improvement.on Radiated M ethods of Measurement (using test site) and evaluation of the
corresponding measurement uncertainties Part 1: Uncertainties in the measurement of mobile radio
equipment characteristics; Sub-part 1: Introduction".

[i.5] Commission Implementing Decision C(2015) 5376 final of 4.8.2015 on a standardisation request
to the European Committee for Electrotechnical Standardisation and to the European
Telecommunications Standards I nstitute as regards radio equipment in support of
Directive 2014/53/EU of the European Parliament and of the Council.

3 Definitions, symbols and abbreviations
3.1 Definitions

For the purposes of the present document, the terms and definitions given in ETSI EN 303 883 [1] and the following
apply:

exterior limits: regulatory limits defined and measured around a specific setup or measurement scenario

Pulse Repetition Frequency (PRF): inverse of the Pulse Repetition Interval (PRI), averaged over a sufficiently long
time to cover al PRI variations

radiated measur ements. measurements which involve the absolute measurement of aradiated field
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user manual: the end user documentation to be included with the device

3.2 Symbols

For the purposes of the present document, the symbols given in ETSI EN 303 883 [1] and the following apply:

dB decibel

E Electrical field strength

fe Frequency at which the emission is the peak power at maximum
A wavelength

3.3 Abbreviation

For the purposes of the present document, the abbreviations given in ETSI EN 303 883 [1] and the following apply:

dBi gain in decibels relative to an isotropic antenna

CEPT European Conference of Postal and Telecommunications Administrations

DT DwellTime

DUT Device Under Test

er.p. effective radiated power

GPR Ground Probing Radar, Ground Penetrating Radar

OATS Open AreaTest Site

PRF Pulse Repetition Frequency

PRI Pulse Repetition Interval

RNSS Radio Navigation Satellite Service

SA Spectrum Analyser

ST ScanTime

WPR Wall Probing Radar
4 Technical requirements specifications
4.1 Environmental conditions

The technical requirements of the present document-apply under the environmental profile for operation of the
equipment, which shall be declared by the supplier.-The equipment shall comply with all the technical requirements of
the present document at all times when operating-within the boundary limits of the declared operational environmental
profile. The normal test conditions are defined:dn clause 5.4.3 of ETSI EN 303 883 [1].

4.2 General

UWAB devicesin the scope of the present document can operate in a broad permitted range of frequencies from 30 MHz
to 12,4 GHz, as defined in table 1 of the present document. The intended range of operation gives the preferred range of
operationa frequencies for the UWB operation based on the allowed spectrum mask with increase permitted emission
levelsin the intended range of operation.

In order to clearly identify the required limits and thus measurement proceduresit is essential to define the operational
bandwidth of the UWB equipment under test, The operating bandwidth of the UWB equipment under test shall be
the -10 dBc bandwidth of the intended UWB signal under normal operational conditions as defined in clause 4.3.1.

A single UWB device can have more than one operational bandwidth, for instance. One with a UWB operational
bandwidth in the lower frequency range and one in the upper frequency range. All UWB related emissions shall be
measured in the identified operational bandwidth of the UWB device under test. The required mitigation techniques are
only valid in the operational bandwidth.

The RX interference signal handling is focused in the operational bandwidth and some clearly identified frequencies
outside the operational bandwidth(s), see clause 4.4.3.

RX interference signal handling on the operating bandwidth and at defined frequencies below and above the operating
range limits

The test of required mitigation techniques is only relevant inside the operating bandwidth(s).
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4.3 Transmitter Conformance Requirements

4.3.1 Operating Bandwidth
43.1.1 Applicability

This requirement shall apply to all DUT.
4.3.1.2 Description

GPR/WPR applications are not intended for communications purposes. Their intended usage excludes radiation into the
free space and this should be avoided due to a proper mechanism (see clause 4.7.7).

For these applications, the operating bandwidth(s) is/are the -10 dBc¢ bandwidth(s) of effective emissions radiated into
the air by the equipment.

4.3.1.3 Limits

Any operating bandwidth of all the DUT shall lie within one permitted frequency range of operation of the device (see
table 1) and shall be > 50 MHz.

4.3.1.4 Conformance
The conformance test suite for operating bandwidth shall be as defined in clause 6.5.3of the present document.
Conformance shall be established under normal test conditions (see clause 4.1).

The interpretation of the results for the measurements uncertainty shall beasgiven in clause 5.3.

4.3.2 Maximum value of mean power spectral density

This requirement does not apply to any DUT«

4.3.3 Maximum value of peak power

This requirement does not apply to any DUT.
4.3.4 Exterior Limits

4341 Applicability
This requirement shall apply to all DUT.

4.3.4.2 Description

The emissions into the air resulting from the operation of GPR/WPR imaging systems are defined as those emissions
radiated in al directions above the ground from the GPR/WPR equipment, including direct emissions from the
housing/structure of the equipment and emissions reflected or passing through the media under inspection; they are
therefore dependent on the operational conditions and are meaningful only if the GPR/WPR are coupled with the
material being investigated.

4.34.3 Limits
The effective radiated power of any emission from GPR/WPR shall not exceed the values given in table 2.

Table 2: Power limits of radiated emissions [i.2]

Frequency range Peak power limit values for emission
(MHz)
30 to 230 -44,5 dBm/120 kHz (e.r.p)
> 230to 1 000 -37,5 dBm/120 kHz (e.r.p)
> 1 000 to 18 000 -30 dBm/MHz (e.i.r.p.)
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4.34.4 Conformance
The conformance test suite for Exterior Limit shall be as defined in clause 6.5.6 of the present document.

The maximum mean e.i.r.p. spectral density which is based on the peak values measured according to clause 6.5.6 shall
be calculated as set out in annex F and shall not exceed the valuesin table F.1 ([i.2]).

Conformance shall be established under normal test conditions (see clause 4.1).

Theinterpretation of the results for the measurements uncertainty shall be as given in clause 5.3.

435 Total Power

This requirement does not apply to any DUT.

4.3.6 Other Emissions

This requirement does not apply to any DUT.

4.3.7 Transmitter unwanted emissions

This requirement does not apply to any DUT.

4.4 Receiver Conformance Requirements

4.4.1 Receiver requirements

Detailed description for related UWB receiver requirements, see ETSI TS:103.361 [2].

4.4.2 Receiver spurious emissions

Receiver spurious emissions are measured as.part of the emissions fesulting from the operation of GPR/WPR imaging
systems, see clause 4.3.4.

4.4.3 Receiver interference handling

4431 Applicability
This requirement shall apply to all DUT.
4432 Description

Interferer signal handling, defined as the capability of the device to operate as intended in coexistence with interferers,
isthe receiver parameter for UWB applications.

Operation as intended is evaluated using a performance criterion. For common applications, recommended performance
criteriaand test cases are defined in clause 9.4 of ETSI TS 103 361 [2]. The performance criterion shall be stated in the
user manual (seeclause9.2.2 of ETSI TS 103 361 [2]).

4433 Limits

Thelevel of performance of the chosen performance criterion shall meet the minimum regquirement defined in the
recommended test case, see ETSI TS 103 361 [2].

4434 Conformance
The conformance tests for Interference Signal Handling shall be as defined in clause 6.6.2.
Conformance shall be established under normal test conditions see clause 4.1.

The testsfor the interferer signal handling shall be done under normal test conditions as defined in clause 5.3.
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