°
w SLOVENSKI STANDARD

SIST EN 302 065-4 V1.1.1:2017
01-januar-2017

Naprave kratkega dosega (SRD), ki uporabljajo ultra Sirokopasovno (UWB)
tehnologijo - Harmonizirani standard, ki zajema bistvene zahteve ¢lena 3.2
direktive 2014/53/EU - 4. del: Zaznavala snovi, ki uporabljajo tehnologijo UWB s
frekvencami pod 10,6 GHz

Short Range Devices (SRD) using Ultra Wide Band technology (UWB) - Harmonised
Standard covering the essential requirements of article 3.2 of the Directive 2014/53/EU -
Part 4: Material Sensing devices using UWB technology below 10,6 GHz

Ta slovenski standard je istoveten z: ETSI EN 302 065-4 V1.1.1 (2016-11)

ICS:

33.060.99 Druga oprema za radijske Other equipment for
komunikacije radiocommunications

SIST EN 302 065-4 V1.1.1:2017 en

2003-01.Slovenski institut za standardizacijo. RazmnoZevanje celote ali delov tega standarda ni dovoljeno.



SIST EN 302 065-4 V1.1.1:2017

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN 302 065-4 V1.1.12017
httpsy//standards.iteh.ai/catalog/standards/sist/4eeeced 1-3e38-4ebd-852¢-
53162622bc5e/sist-en-302-065-4-v1-1-1-2017




ETSI EN 302 065-4 vi.1.1 @oie11)

HARMONISED EUROPEAN STANDARD

Short Ran eDewces SRD) using
un@alv@@ and'technc I(UWB);

Harmonised Standards¢overingsthe'essential requirements of
article 3.2 of the Di ggglt;y7g12014/53/EU

Part 4:-Material Sensing-devices using
UWB S.E]e(vgwﬁbde §ist- en 302 0(35]4 vl-1- l]:6] 6 GHZ




2 ETSI EN 302 065-4 V1.1.1 (2016-11)

Reference
DEN/ERM-TGUWB-132

Keywords
harmonised standard, 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° 348 623 562 00017 - NAF 742 C
Association a but non lucratif enregistrée a la
Saus-PRréfectlre, de Grasse (06) N°7803/88

Important notice

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



3 ETSI EN 302 065-4 V1.1.1 (2016-11)

Contents

Intellectual Property RIGNES.... ..ot e e b e 7
0 L= V1V (o RS 7
MoOdal VErDS EMINOIOQY .......ccveieeieieece sttt ettt e e e s re s aeeaesbeeaeesbesreensesaeensessesneenseseeeneensessens 7
100 U Tox o] o 1RSI 7
1 o0 o< TSP PP PP PRSI 8
2 L= = 010 S 8
21 N0 RV = = = S 8
2.2 R iTe T = AV = [ = 10T S 9
3 Definitions, symbols and abbreViationS ............coeeceiieiene e st 10
31 DEfINITIONS. ...ttt ettt et e b e et e e atesaeesheeshe e ebeeaseeaeeebeaebeeateeateeheesbeesbeesbeeseensesnnesans 10
3.2 SYIMDOIS. ...ttt e b e et b e et bt et h e s e Rt b e R e Rt Rt AR oAt R bRt Rt ARt eb e Rt b e et eb e n e 10
3.3 ADDIEVIBLIONS ...ttt et e e e te s ee st e sheesbeeabeeabeebeeebe e be e beeabesaeesaeesaeeebeenbeenbeenteeneenreenreas 11
4 Technical requirements SPECITICAIONS ..........cceeiiiiciese e reere s re s 11
4.1 ENVIronmental CONITIONS..........cuiiieiieiecie ettt e e s sae e s aeeee et e sseeesaessaesseesseesseenseaneennns 11
4.2 LT 0T OSSP 11
4.3 Transmitter CoNfOrMaNCE FEQUITEIMENTS. ........ciirreiiereetirtere ettt sttt sttt sb e et b e e be b e s b st ebe e e e ebesreneenens 12
431 Operating DANAWITLN. ........c.oiiiei bbbttt bbb 12
4311 F Y o] o T Tor= o] 11 2O OSSPSR U PRSP 12
4312 DesCription & .y B e i Lo TP T A B B0 0T e 0 e B e T T ettt 12
43.1.3 LimitS...... L e, 13
4314 CONFOrMANCE........ccveeue il s enemesele srmesmeardlaree et e e em e er r B vesteesueesueesseeseenseeaseeseeseenseessesssesseessnesanns 13
432 Maximum value of mean PoOWer SpeCtral NSty ... . e 13
4321 N o o] oo 1 11 S 13
4322 Description.......ccveeveeveecizdhin e L A0 0000 ML L L2 13
4.3.2.3 Limits...https/standards.iteh. avcatalog/standards/sisti4eseced = 3e38-4ebd=852€. o evvivecnienesnenenennens 13
4324 Conformance..........25 1026022 helalsisken 202000 devlela L 200 T 14
4.3.3 Maximum ValUE OF PEEK POWEN .........cieeieeieeie ettt sttt e et e et e e e e s naesneenseeteeneesneennes 14
4331 F Y o] o T Tor= o] 11 2O OO STR U SORTU PRSP 14
4332 (D= S'ei g o1 o] o [T PSPPSR PRTOTSRURPTRON 14
4333 LIl S ettt e e b e et e e be e teeaae b eeeheeeheeabeebeabeeaeeeheeabeebeereeareeaeeeaeesreenreas 14
4334 CONFOIMBICE. ......ecute ettt ettt e et e e ae e e be e be e be e beeabesssesaeesaeesaeesseenseenseeaseeaeenseenseenresaeesseesseesanns 14
434 EXEEITON LIMUTS....c.eiiieietiececece ettt ettt et e et e b e et e et e s aeesaeesae e beeateeabeeaeesbeestaeba e beensesnnesnnesans 15
434.1 110 [ o 1 oo SR 15
4342 Exterior maximum value of mean power Spectral denSitY ........ccceveeveivecie s 15
43421 F Y o] o] o= o] 11 2SSOSR 15
43422 01 (o) o 15
43423 03 TSR 15
43424 (01 10] 27> SRS 16
4.3.4.3 Exterior maximum vValUe Of PEAK POWEN .......c.ciireiierieirie sttt st sbeseebe e neenen 16
43431 APPHCADIHTTY 1.ttt b bbb e bt b e bt et b e e b b e ene s 16
43432 (D= S'w g o1 o] o [P OSO T S O RPPOPOTURP 17
4.34.3.3 [T 011 OO 17
43434 CONTOMMANCE ...ttt ettt e et e et e et e e te st e saeesaeesbe e beeabeeaseessesaaesbeesbeesseansesanesaeesseenseensenns 17
4344 Exterior Other EMISSIONS (OF) .....c.cctitirieieriiietisteneetesie st sttt st sa s ebe st e b b e b st se b e e ebesneseenens 17
43441 PN o] o] Loz o] 11 2SSOSR 17
4.3.4.4.2 D1 (o) o 17
43443 03T 17
43444 (o1 10] 207> o SR 17
4345 EXTEITON TOLA POWET ......oceeiiieieesieeste ettt ettt et e st e s teenteeteeneesneesaeesaeesseenseansenneenneesnnesanns 17
43451 F Y o] o] FTor= o] 11 SO U ST TSP PUSTURTPPOTURPRORN 17
43452 (D= S'wi g o1 o] o [P SO U SOTO PP OO 18
4.345.3 [T 011 OO 18
43454 CONTOMMANCE ...ttt ettt et et e et e et e et e e bestesaeesaeesbe e beeabeeateessesaeesbeesteessesnsesanesanesseenseensenns 19
435 TOMAl POWEN ...ttt ettt ettt e b e et e st e s aeeste e beeabeeasesheesbeesbeeabeenbesatesaeesaeebeensesnreensesseesrnesaens 19

ETSI



4 ETSI EN 302 065-4 V1.1.1 (2016-11)

4.3.6 (@1 0Tc g =1 g KT o] 0 S (= 19
4.36.1 N o o] 1Moo 1 1 19
4.3.6.2 (01 1 (o) o S 19
4.3.6.3 00PN 19
4.3.64 CONTOMNAICE. ... ettt sttt ettt ettt b e bt he et b se e e bt s bt e b e e s e e e et e se e eb e s Rt eheeae e s es e e e e s e besbeebe e e ennennens 19
4.3.7 Transmitter UNWaNTEA EMISSIONS. ........eiuereeieiertiste sttt ettt et e e b sbe bt bt et e e e se e b e sbesbesbesbesbesbesneene e e aneenes 20
4.4 Receiver ConformanCe FEQUITEIMIENTS ........c.ciirieiririeiirtire ettt se et sb e b et b s ese bt ssese b nsesesbeneenennes 20
44.1 (€71 PP 20
4.4.2 RECEIVES SPUIMOUS BIMISSIONS.......eutiueitiiteietestee ettt ettt et b bt b e bt b e b et b e s b et e bt s b et e b e se et ebesb et sbenbe e e 20
4421 F Y o] o [ Tor= o] 11 2O TSSOSO U PRSP 20
4422 (D= S'ei g o1 o] o [P O PSP RTPPTOTSRUPTPTPRN 20
4423 00RO 20
4424 (@00 4101107106 PSSP PTOPURPRRSPIN 20
4.4.3 Receiver Interferer Signal handling..........ccooeeei et e e ee e 20
4431 N o o] 1o o1 11 20
4432 (01 1 o) o S 21
4.4.3.3 00PN 21
4434 (@01 0] 17T Lo TSP 21
4.5 ReqUIrements fOr SPECLIUM GCCESS ......coviieiirtireeiertese ettt sttt b et b et b bbb eb e ae b e s b b eb e e ens 21
451 DeteCt and AVOIT (DAA) ..ottt bt b e et b e e b e b e bt b et b e st et bbb n e 21
4.5.2 LiSten-DEfOre-talk (LBT) ...cccceiiieieitereeiesie ettt sttt sttt b et b et b n et eb e s 21
4521 F Y o] o [ Tor= o] 11 OO OSSPSR PRSPPI 21
4522 (D= S'ei g o1 o] o [T PSPPSR PRTOTSRURPTRON 21
4523 00RO 23
4524 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 24
453 LOW DULY CYCIE (LDC) ..vieeeiiieieeiesie ettt st sttt st st sttt sttt sttt bt e be st e s beste e ebenbeneens 24
4531 P2V o] FTor=! o1 U1t i O N N0 S S 1 0 S S0 B 0 S A 24
4532 (D50 1101 0] ot e S SRS 24
4533 LiMITS.ceeeiiieveeeceiereeeee e e dhosmnemen ol me sl ageeeon s mon B e sgmn e e seeseesesteseesesteseeteseeneeteseenessesaenesseseeneenens 24
4534 CONFOMMBICE. ... et eeee et reeree et eateaasueeneentaseneteseesseeseensanseseestedaeeseeneensenteseeasesaeeneeneensaneesensesseseessesneensensens 24
4.6 ANLENNA REGUITEIMIENTS ...ttt ettt se bbb b e bt b e e b s b e e eb e s e et ek e s e eneebesb e e et e sb e e ebesbeneeneabenneneas 24
4.7 Other Requirements and Mitigation:techniquies. 0.2 L L L2l 25
5 Testing for compliance With-teChNICal FEQUITEIMEIES: .- seseeseeimint cherrerserrersessessersessesseseesesessesse e seenes 25
51 Environmental conditionS fOr tESHING ......cccviiiiiiiiiesieseee et ee e e re e re et e nneeenes 25
5.2 General CONAItIONS FOr LESHING ....eouveeieeie et e et e e teeeeseesseesaeeseenseenteeneesneessnnsreas 25
521 PrOAUCE INFOFMBIION ...ttt ettt b ettt e e e sb e b e st e ae e e e sb e besbesb e e e ennenrea 25
5.2.2 Requirements for the test MOAUIBLION ............ociiiieice et 25
523 Test conditions, power supply and ambient tEMPEralUrES .........ueveereeieieee et 25
524 Choice of eqUIPMEN FOF TESE SUITES. ......veeeueieeieie ettt b e b b nesnenea 25
525 Multiple Operating bandwidths and multiband eqUipPMEN...........cccooriiiiienc e 25
526 Testing of host connected equipment and plug-in radio deVICES .........ccouiirireneree e 25
53 Interpretation of the MEASUrEMENE FESUITS .........ceiiiiiieec e 26
5.3.0 (€71 PR 26
531 Measurement uncertainty is equal to or less than maximum acceptable uncertainty.........c..cccoeeveveveenne. 26
5.3.2 M easurement uncertainty is greater than maximum acceptable uncertainty..........ccocceveevieevieeeesceeveeeseeene. 26
533 EMESSIONS. ...ttt b b h e bt e e eh bR eh e e e R Rt Rt e R eRe b e e Rt e Rt e e e e e benheeb e e e enneneen 26
6 Conformance methods Of MEBSUMEIMENT ..o se e 26
6.1 011 0o 1 o o PR 26
6.2 INitial MEASUIEIMENT SEEIS. . ..cveteueetirtei ettt ettt b et b et s bt e b b e b bbbt sb e s st b e s e e bt b e eb e e e ens 26
6.3 RAiAEEU MEBSUMEMENTS. .....eeiteeteeeeetieeee ettt sttt es et e e ee s testesaeeseeseenseneessebeseeebesaeeseeneesesseseesseeneeneeneeneeses 26
6.3.1 (€71 PP 26
6.3.2 Test sites and general arrangements for measurements involving the use of radiated fields...................... 26
6.3.3 Guidance on the use of aradiation TESE SItE.........uiiiiiiee e e 26
6.3.3.1 LC T o1 - TR 26
6.3.3.2 L 10 TS =" o |4 U 27
6.34 (@o 1T o] 1T oo [0 5= Lo ! 27
6.3.5 Standard tESE MELNOAS.........c.eoiie et bttt ettt b b nee e nes 27
6.3.5.1 Generic measurement MELNOM...........coiiiiiie e e sb e neen 27
6.35.1.1 CAlIDIELEO SEIUD ....eeteeeeet ettt bbbt b e e a e b et b e b 27
6.35.1.2 SUDSEHTULTION MELNOM.........eeeeeeeee ettt a et et eseeseesaeene e e eneeseens 27

ETSI



5 ETSI EN 302 065-4 V1.1.1 (2016-11)

6.3.6 Standard calibration MELNOM .............ooeii e e e 27
6.4 CONAUCTEA MEASUMEIMENTS. ...tttk ettt sttt sbe st e e se e st e bt sbees e et eaeese e b e e bt eheebeeaeensene e s e neesbenbesneenee e enras 27
6.5 Conformance methods of measurement for tranSMITLEN ............cooiiiiriieee s 27
6.5.1 LCT= 0T o SO PSPPN 27
6.5.2 Method of measurements of the Ultra Wideband EMiSSIONS..........ccovieiieiininenenieeee e 28
6.5.3 (@7 o1< = 1] a0 8 7= 10T 111/ o |1 o TSP 28
6.5.4 Mean power spectral denSity MEBSUNEIMENTS.........coceiiieiririeeee ettt sb e 29
6.5.5 Peak power spectral density MEASUMEMENTS ..........ciiirieiieriee ettt sb e 29
6.5.6 EXEErior lIMit MEBSUMEMENT......... ettt ettt st e e s ee e seesbesaeeseeseeseeseesneeseeneenseneens 29
6.5.6.1 LT 07 P RRRSTUSR 29
6.5.6.2 Exterior Mean power spectral density MeasUreMENTS. .......c.covveeiereererieereseeie st er e sreseeeenens 29
6.5.6.3 Exterior Peak power spectral density MeasUreMENtS .........ccvvueieereereeiee e see s e see e eee e seesseeseeseees 30
6.5.6.4 EXErior OtNer @MISSIONS......c.iitiiuieiiieeieie sttt b ettt b e bbbt e e e se e e e besaesbe s e enneneens 30
6.5.6.5 Exterior Total Power spectral density (UE-TP) .....ccvoieicece et 30
6.5.7 Total Power spectral denSity (UE-TP) ........coiiiiiiiie ettt ste e s seesaeeee e e s snaesnaesnaennens 30
6.5.8 (@1 0Tc = 411 S oS (] = TS 30
6.6 Conformance methods of MeasUremMent fOr FECERIVEN ..........ci i e 31
6.6.1 RECEIVES SPUIMOUS BIMISSIONS.......ctiueitiiteietestee ettt ettt ettt e et b e bt b bt b e s b et bt s b et bt sb et b e se et ebesb et b e b e e 31
6.6.2 Interferer SIgNal NANAITING ......c.cceiie e ettt b e bbb 31
6.7 Conformance test SUItES fOr SPECLIUM BCCESS ..ottt sttt bbb e 31
6.7.1 Detect and AVOIid MECNANISITIS ........coieieieiieie et et ettt ee et et e st e eeseesaesaesseesee e eneeseessenseseessesneenseneens 31
6.7.2 RS (= T ST o N I P RRSRN 31
6.7.2.1 M EASUIEMENT PrOCEUUIE........ccuiitieeterte ettt sttt sttt b ekt b e e b e b e e bt b e se et eb e se e e eb e sbe e b e sbennenea 31
6.7.2.2 IS = o TSRS 31
6.7.2.3 Listen Before Talk (LBT) requirements for radar: threshold levels and reception times to protect
RAOAN SEIVICES ...ttt bbbt bt s e s e bt s bt e bt e bt e ae e s e e e et e sbese et e saeeb e e e e e es 34
6.7.3 Low Duty Cyclerm i B ol b T e A L . T L o T Je et 34
6.8 Conformance test sUites TOr antenNa TEQUITEIMENTS. ... .l .. oo ie i e irese et eraeiseseste s e sreeseeeeaessestesresrestesseeseesenees 35
6.9 Other test SUITES.......ovvereereeeeen el dhsm cmame sl me s age st e son Jin ey e ettt sttt sb et 35
Annex A (normative): Relationship between the present document and the essential
requirements of Directive 2014/53/EU ...........ccoceeveieeieie e 36
Annex B (informative): Application form-for tES NG . 4.ide e e 20 e 38
= 700 R 111 0o (1 (oo OSSPSR 38
B.2 Product Information for ETSI EN 302 065-4, ClAUSE 5.2.1........uuiiiiiiiie et s vae e 38
B.2.1 Type of Equipment (stand-alone, combined, plug-in radio device, €lC.) ......cccevveieiee i 38
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 PIUG-IN AEVICES........coovei i 38
B.3 Signal related Information for ETSI 302 065-4, ClaUSE 4.3 .......c..ooeieeieieceece e 39
B.3.1 gL 0o 1 1 o o PSS 39
B.3.2 Operating bandwidth(s) Of the EQUIPMENT: ..o e 39
B.3.3 The worst case mode for each of the fOllOWING tESES:.......c..ciiiii e 39
B.4 RX test Information for ETSI EN 302 065-4, ClAUSE 4.4 .....coooeveieieeie ettt 39
B.4.1 FpLu oo W1 To o BT TSP PR UR USSP 39
B.4.2 Performance criterion and level of PerformanCe..........ccvoeeie et 39
B.4.3 PN ool o= o LR N g1 = (6T 39
B.5 Information on spectrum access by ETSI EN 302 065-4, ClauSe 4.5......ccccovevvveeve e 40
B.5.1 gL 0o 1 1 o o PSS 40
B.5.2 SPECIIUMI BCCESS ...ttt ettt sttt h ettt r bt s et e h e st e he e e e s e e b e sh e R e e be e b e e as e s e R e se e bt s bt e ae e s e s e e e nr e b e seeeen e e ennes 40
B.6 Additional information provided by the applicant .............ccco oo ceece e 40
B.6.1 Y o o101 {2 T= 1 0 N TSR 40
B.6.2 Additional items and/or supporting equipmMENt ProVIAEd ...........ccveiieierie i s 40
Annex C (nor mative): Equivalent mitigation teChNIQUES. ........ccooieiieireeerere e 42
C.1 Equivaent mitigation techniques and LDC lIMItS.......cccooiiereiieiinininesese e 42
C.2  TESEPIOCEAUIE........oviiiiic bbb 42

ETSI



6 ETSI EN 302 065-4 V1.1.1 (2016-11)

{3 T I | o1 PP 42
Annex D (normative): Definition of the representative absor bing material and procedure
for measurement of the undesired emMIiSIIONS.........cocevererererereeeeeeeee 43
D.1 Representative absorbing material definition for measuring the undesired emissionsand LBT
L8 (o) RSP SRSTRN 43
D.2 REPIESENIAIVE WAl ..ot s e et e e e e s ae et e tesreensenbesreennesneens 43
D.3  Other absorbDiNg MELEITAIS ......c.ecviitice ettt st e s e et e s ae e e e sresneeaesreeneens 43
D.4 Procedure for measurement the ateNUBLION ............coceeriiierereee et sne e 44
D.5 Typica representative MEASUreMENE FESUIT ...........coverriririsie ettt 45
Annex E (informative): BibliOgrapny ..o 46
Annex F (informative): ChaNGE NISLOrY ... 47
11 (TSR P TSP PR PRTORPRPRORN 438

ETSI



7 ETSI EN 302 065-4 V1.1.1 (2016-11)

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 (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 Harmonised European Standard (EN) has been produced by ETSI Technical Committee Electromagnetic
compatibility and Radio spectrum Matters (ERM).

The present document has been prepared under the Commission's standardisation request C(2015) 5376 final [i.11] 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.4].

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.1 confers, within the limits of the scope of the present
document, a presumption of conformity with the cerrespondingessential requirementsof that Directive, and associated
EFTA regulations.

The present document is part 4 of a multi-part deliverable. Full details of the entire series can be found in part 1 [i.10].

Nationaltransposition-dates

Date of adoption of this EN: 18 July 2016
Date of latest announcement of this EN (doa): 31 October 2016
Date of latest publication of new National Standard

or endorsement of this EN (dop/e): 30 April 2017
Date of withdrawal of any conflicting National Standard (dow): 30 April 2018

Modal verbs terminology

In the present document “shall”, "shall not", "should", "should not", "may", "need not", "will", "will not", "can" and
"cannot" are to be interpreted as described in clause 3.2 of the ETSI Drafting Rules (Verbal forms for the expression of
provisions).

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

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 Directive 2014/53/EU [i.4].

ETSI
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1 Scope

The present document specifies the requirements for material sensing applications using UWB technology operating in
all or part of the frequency band from 2,2 GHz to 8,5 GHz. Additionally, it specifies reduced emissions in the ranges
from 0,96 GHz to 2,2 GHz and 8,5 GHz to 10,6 GHz.

The present document applies to:

1) Materia Sensing devices. a device enabling radio determination application designed to detect the location of
objects within a structure or to determine the physical properties of a material.

2)  Equipment fitted with a non-user changeable antenna.
3) Themain categories are:
a)  Non fixed material sensors;
b)  Non fixed building material sensors;
¢) Fixed materia sensors.
The present document does not apply to:
o UWB communication devices,
. Ground and wall probing radar devices;
. Through-wall radar imaging devices, and
. (Tank) Level Probing devices.

Equipment covered by the present document operates in accordance with ECC/DEC(07)01 [i.7] and Commission
Decision 2014/702/EU [i.12].

These radio equipment typés are capable of operatingiin-all or'part of thefrequency bands'given in table 1.

Table 1: Permitted range of operation [i.12]

Intended frequency bands

Transmit 2,2 GHz to 8,5 GHz

Receive 2,2 GHz to 8,5 GHz
Permitted range of operation

Transmit 30 MHz to 10,6 GHz

Receive 30 MHz to 10,6 GHz

NOTE: The UWB radio device can also operate outside of the intended range of operation and
inside the permitted range of operation provided that the limits in clause 4.3.2 and 4.3.4.2,
table 2 or table 3 are met.

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

[1] ETSI EN 303 883 (V1.1.1) (09-2016): " Short Range Devices (SRD) using Ultra Wide Band
(UWB); Measurement Techniques'.

[2] ETSI TS103 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".

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 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".

[i.2] 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".

[i.3] CEPT/ERC Recommendation 74-01: "Unwanted emissions in the spurious domain".

[i.4] 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.5] CEPT report 45:2"Report from/CEPT-to/the European Comimission 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.

[i.6] Commission Decision 2009/343/EC of 21 April 2009 amending Decision 2007/131/EC on
alowing the use of the radio spectrum for equipment using ultra-wideband technology in a
harmonized manner in the Community (notified under document number C(2009) 2787) (Text
with EEA relevance).

[i.7] ECC/DEC/(07)01: "ECC Decision of 30 March 2007 on specific Material Sensing devices using
Ultra-Wideband (UWB) technology (amended 26 June 2009)".

[i.8] 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).

[i.9] 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).

[i.10] ETSI EN 302 065-1 (V2.1.0) "Short Range Devices (SRD) using Ultra Wide Band technology
(UWB); Harmonised Standard covering the essential requirements of article 3.2 of the Directive
2014/53/EU; Part 1: Requirements for Generic UWB applications”.

[i.11] Commission |mplementing Decision C(2015) 5376 final of 4.8.2015 on a standardi sation 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.
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[1.12] Commission Implementation decision 2014/702/EU of 7 October 2014 amending Decision
2007/131/EC on alowing the use of the radio spectrum for equipment using ultra-wideband
technology in a harmonised manner in the Community (notified under document number C(2014)
7083).

3 Definitions, symbols and abbreviations

3.1 Definitions

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

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

fixed installation: installation of the UWB equipment where the relative spatial emission characteristics do not change
during the operation of the equipment

narrowband: equipment to be used in a non-channelized continuous frequency band with an occupied bandwidth of
equal or lessthan 25 kHz, or equipment to be used in a channelized frequency band with a channel spacing of equal or
less than 25 kHz

transmitter on time (Ton): duration of a burst irrespective of the number of pulses contained

transmitter off time (Toff): timeinterval between two consecutive bursts when the UWB emission iskept idle

3.2 Symbols

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

C vel ocity of light-in avacuum

cll cableloss 1

cl2 cableloss 2

E Electrical field strength

Er relative dielectric constant of earth materials

Erms Average electrical field strength measured as root mean square
fm frequency at which the peak power emission occurs

G(f) Antenna gain over frequency

GA Gain of the measurement antenna

GLNA Gain of the measurement LNA

Peirp. spectral power density

P measured spectral power

Pyictim power of adifferent device at the material sensor

Puwall, ei.rp. undesired spectral power density, here: wall as absorbing material
R Distance

rms Root mean square

Tp pulserisetime

Zrg Free space wave impedance

OR range resolution

ot time interval between the arrivals of two signals from targets separated in range by 0R
k coverage factor
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3.3 Abbreviations

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

BMA Building Material Analysis
CEPT Conférence Européenne des administrations de Postes et des Télécommunications
CW Continuous Wave
dB deciBel
dBm deciBel referenceto 1 mw
er.p. equivalent radiated power
ei.r.p. equivalent isotropic radiated power
EC European Commission
EN European Norm
ERC European Radiocommunication Committee
IT Information Technology
LBT Listen Before Talk
MSS Mobile Satellite Service
PRI Pulse Repetition Interval
R&TTE Radio and Telecommunications Terminal Equipment
SRD Short Range Device
TH ThresHold
TP Total Power
TR Technical Report
TRP Total Radiated Power
TS Technical Specification
UE-TP Total Power spectral density of undesired UWB emissions
UMTS Universal'Mobile Tel ecommunication System
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 manufacturer. 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 in clause 5.4.3 of ETSI EN 303 8383 [1].

4.2 General

UWB devices in the scope of the present document can operate in a broad permitted range of frequencies from 30 MHz
t0 10,6 GHz, as defined in table 1 of the present document. The intended range of operation gives the preferred range of
operational frequencies for the UWB operation based on the allowed spectrum mask with increased 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 ETSI

EN 303 883 [1], clause 5.4.3.

A single UWB device can have more than one operational bandwidth. The basic concept is depicted in Figure 1. Here
two separate operational bandwidths are depicted, 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 interferer signal handling is focused in the operational bandwidth and some clearly identified frequencies
outside the operational bandwidth(s).
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The operating bandwidth(s) is/are parts of the permitted range of operation, see table 1.
The test of required mitigation techniques are only relevant inside the operating bandwidth(s).

Receiver interferer signal handling are relevant on the operating bandwidth and at defined frequencies below and above
the operating range limits.

TE: Total emission including UWB emission (mean power spectral density) and Other Emissions (OE) (e.g. RX
spurious, TX spurious and unwanted emission not belonging to the UWB emissions)

OE shall only be considered in the operational bandwidth if the given UWB mean power limits are not met. In this case
OE shall be clearly identified.

A ! :
H i Mitigation techniques
i Rx: Interferer signal handling
TE & UE mean EMC test
OE, mean (if necessary) | Tx/Rx spurious emissions
| i Operating bandwidth i | !
' A : ﬂ | UWB limit | !
! ol u\/’”"\ | TE :
! oo " \ 1 UE ! !
! : : | g Y II ] | 1 1 1 1 :
: T : I E : : A ﬁ: :' I ! T: I : i > f
| fL fm fc fu A I ! UE, peak ! :
i E E gation te que | E
E 1 V1 [Rx:Intetferer signal handling i |
1o i ' ! i
L  — — — —y v

RX spurious e 0 OE, mean (if necessary) -
i i E Operating bandwidth | E
. | UWB fimit
! b A ﬂ 'TE |
| b 'k-’\/'”’\ tUE |
: Do ~ Y 1 OE |
30 MHz 6GHz fu fc fi Min(3*fy, 40 GHz)

Figure 1: Concept of operational bandwidth including the relevant UWB related parameter

4.3 Transmitter conformance requirements

4.3.1 Operating bandwidth

43.1.1 Applicability
This requirement shall apply to all equipment under test.

4.3.1.2 Description
See reference to definition in ETSI EN 303 883 [1], clause 7.2.2.
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4.3.1.3 Limits

The measured results of the operating bandwidth shall be recorded. The operating bandwidth shall be in the permitted
range of operation asgiven in table 1.

The limits of operating bandwidth shall be met under normal test conditions as defined in clause 5.4.3 of ETS|
EN 303 883 [1].

4.3.1.4 Conformance
The conformance test suite for operating bandwidth shall be as defined in clause 6.5.3.
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.
4.3.2 Maximum value of mean power spectral density

4321 Applicability
This shall only apply to fixed material sensors.

4.3.2.2 Description

The description in ETSI EN 303 883 [1], clause 7.2.3 applies.

4.3.2.3 Limits
The mean power limits for fixed material sensors are dependent on the elevation angle, see figure 2.

The maximum mean power spectral density shall hot exceedthe'limits.given in table 2.

+30° ~ , +30°
\ P i 0°
-20° _20°

fixed material sensor

Figure 2: Definition of elevation angles in Table 2
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