°
w SLOVENSKI STANDARD

SIST EN 302 065-4-4 V2.1.1:2025
01-september-2025

Naprave kratkega dosega (SRD), ki uporabljajo ultra Sirokopasovno (UWB)
tehnologijo - Harmonizirani standard za dostop do radijskega spektra - 4. del:
Zaznavala snovi - 4. poddel: Naprave za zaznavanje zunanjih materialov za talna
vozila pod 10,6 GHz

Short Range Devices (SRD) using Ultra Wide Band technology (UWB) - Harmonised
Standard for access to radio spectrum - Part 4: Material Sensing devices - Sub-part 4:
Exterior material sensing applications for ground based vehicles below 10,6 GHz

Ta slovenski standard je istoveten z: ETSI EN 302 065-4-4 V2.1.1 (2025-07)

ICS:

33.060.99 Druga oprema za radijske Other equipment for
komunikacije radiocommunications

SIST EN 302 065-4-4 V2.1.1:2025 en

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



SI ST EN 302 065-4-4 V2.1.1:2025

iTeh Standards
(https://standards.iteh.ai)
Document Preview

SIST EN 302 065-4-4 V2.1.1:2025
https://standards.iteh.ai/catalog/standards/sist/959¢2643-4235-4748-a69d-8c4d89bf5 7e4/sist-en-302-065-4-4-v2-1-1-2025




SI ST EN 302 065-4-4 V2.1.1:2025

ETS| EN 302 065-4-4 V2.1.1 (2025-07)

HARMONISED EUROPEAN STANDARD

Short Range Devices (SRD) using
Ultra Wide Band technology (UWB);
Harmonised Standard for access to radio spectrum,;
Part 4. Material Sensing devices;
Sub-part 4: Exterior material sensing applications for
ground based vehicles below 10,6 GHz



2 ETSI EN 302 065-4-4 V2.1.1 (2025-07)

Reference
REN/ERM-TGUWB-617

Keywords

automotive, harmonised standard, measurement,
radiodetermination, SRD, 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 - APE 7112B
Association & but non lucratif enregistrée a la
Sous-Préfecture de Grasse (06) N° w061004871

Important notice

The present document can be downloaded from the
ETSI Search & Browse Standards application.

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 prevailing version of an ETSI
deliverable is the one made publicly available in PDF format on ETSI deliver repository.

Users should be aware that the present document may be revised or have its status changed,
this information is available in the Milestones listing.

If you find errors in the present document, please send your comments to
the relevant service listed under Committee Support Staff.

If you find a security vulnerability in the present document, please report it through our
Coordinated Vulnerability Disclosure (CVD) program.

Notice of disclaimer & limitation of liability

The information provided in the present deliverable is directed solely to professionals who have the appropriate degree of
experience to understand and interpret its content in accordance with generally accepted engineering or
other professional standard and applicable regulations.
No recommendation as to products and services or vendors is made or should be implied.
In no event shall ETSI be held liable for loss of profits or any other incidental or consequential damages.

Any software contained in this deliverable is provided "AS IS" with no warranties, express or implied, including but not
limited to, the warranties of merchantability, fithess for a particular purpose and non-infringement of intellectual property
rights and ETSI shall not be held liable in any event for any damages whatsoever (including, without limitation, damages

for loss of profits, business interruption, loss of information, or any other pecuniary loss) arising out of or related to the use
of or inability to use the software.

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.

© ETSI 2025.
All rights reserved.

ETSI


https://www.etsi.org/standards-search
http://www.etsi.org/deliver
https://portal.etsi.org/Services/editHelp/Standards-development/Tracking-a-draft/Status-codes
https://portal.etsi.org/People/Commitee-Support-Staff
https://www.etsi.org/standards/coordinated-vulnerability-disclosure

3 ETSI EN 302 065-4-4 V2.1.1 (2025-07)

Contents

INtellectual Property RIGNES.... ..ot b e e e en e ns 6
01 Yo (o ST 6
AV TeTo = L= g oY = 01T 070] oo | OSSPSR 7
L gL [N o1 o] o ISR 7
1 o0 o< TP P URUP PRSPPSO 8
2 REFEIBINCES ...ttt a b b e sttt e £ e e et e e st e be e b e sE e benb et et e neenenneebeneen 8
21 NOIMBLIVE FEFEIENCES ... ecueeeereeeie ettt ettt et e e et et e st e besee et e s aeeseeae e e enteseeebesaeeaeeneensenseseesbesaeesesneeneensens 8
2.2 INFOrMELIVE FEFEIENCES.......eeeie ittt ettt bbb bt e e e se e b e s bt ebe et e s e eesnenbesae et e eneeneennen 8
3 Definition of terms, symbols and abbrevialions............cooeecereieene e s 9
31 LIS 0PTSRS 9
3.2 Y 1210 SRS 10
33 F Y o] 1= V7= 0] PR 10
4 Technical requirements SPECITICAIONS ..........ccueeceiiciee et be e e re e 11
4.1 ENVIFONMENTAl PrOfITE... .. ittt b et n s 11
4.2 o B TF o= o= (e o] = 11
421 (CT= 0T o SO PRSP 11
4.2.2 (02110 To g1z (Lo gl o)V == o U1 K= 1 o o P 11
4.2.3 (@100 To g1z (o] gl o)V oo (U] = 1 o o 11
4.2.4 Categorization by Active Mitigation TECNNIQUES .........cceiueieeie e ciisees e e e se e sreesae e e e sreenseeneens 12
425 Summary EV'S eqUIPMENE CALEQOIIES .....ccueeiieeieieieeiesteesieetessaesteestees e steseesseesseesseessesseasseesseenseessesnsesnsssnes 12
4.3 TraNSMITLEr FEQUITEITIENTS ......eiviieeeeetise ettt ekt sb e ekt b e sk eb e e e bt sbesesb e s b e e eb e s b e e eb e sbeneebesbeneeneabenneneas 12
431 Generd........ L AR ERAS /S L AN AN (RS BN AL 12
4.3.2 Operating FrequenCy RaANGE (OFR) .......coiiiiiiriieierieisitree sttt ss et n e b e e 13
4321 F Y o] o [ Tor= o] 11 OO U TSR UPTPTRPT 13
4322 (D= S'e g ol Lo] o [ ST O PSPPSR PPTOTSRURPTRON 13
4323 0 T (P PRSR 13
4324 (@001 (o TP U O SP TSSO PTORURPRRRSIRIN 13
433 INAITECE EIMIESSIONS ... ettt sttt ettt etttk b e b et e s e eesb e b e sh e eb e e ae e s e eeeR e b e eh e eb e e seeme e e et e sbesnenbe e e enneneens 13
4331 F N 0] o= o1 1 TSP 13
4332 (01 1 (o) o U 14
4333 LimitSTOr iNAITECE EMISSIONS. .....ccuiiterieeieiese ettt ettt s ae b e e e e e besbesb e e e enneneen 14
43331 EUT without any active mitigation teChNIQUES.............cooeiriiiiricee s 14
43332 EUT with active mitigation teChniqUE LBT ......c.coiiiiiiicerieeereee e 15
4334 (@01 0] 17T Tox TSSO 15
434 TX Unwanted EMiSSIONS (TXUE) ....c.ooiiiiiieeree ettt 15
4341 F Y o] o I Tor= o] 11 2O TSR U TSR U TP 15
4.34.2 (D= S'ei g ol o] o [N TP P ST P TP PSTPPTOTSRUPPTRON 15
4343 00O 16
4344 CONFOIMNAICE. ... ettt ettt ettt b e bt bt et e b e se e e bt s bt e bt eh e e e e b e se e e b e s Rt eaeeae e s es e e e e b e besbeebe e e enneneens 16
435 Total Radiated Power spectral density (TRPSD)......ccoueriiririiirieeeeie et 16
435.1 N o o] oo 1 1 S 16
435.2 (01 1 (o) o S 16
4353 00O 16
43531 Limitsfor EUT without active mitigation teChNIQUES ...........coooeirieiirc s 16
42532 Limitsfor EUT with active mitigation technique LBT ........coocoiiriiicrcrees s 17
4354 (@01 0] 17T Tox TSSO 17
4.3.6 Listen Before Talk (LBT) Mitigation........co.coieireiiiieesesieesie ettt 17
4.3.6.1 F Y o] o T Tor= o] 11 OO OO TSP TSRS U PRSP 17
4.3.6.2 (01 1 (o) o SR 18
4.3.6.3 LI MlES 1ttt sttt et sttt bRt b e R e e bt Re e e Rt Rene Rt EeneeEenee e e b e nEe e ebenee e ebenbeneerens 18
4.3.64 CONFOMNAICE. ... ettt ettt ettt b e bt bt et e b e se e e bt bt e bt e s e e e e b e se e eb e s Rt eaeeae e s en e e e e s e besreebeeaeennennens 18
4.3.7 (D01 3ot [P SPRSPS 18
4371 N o o] 1o o1 1 PR 18
4372 (01 1 (o) o S 18

ETSI



4 ETSI EN 302 065-4-4 V2.1.1 (2025-07)

4373 0 T (S SRPRSRN 18
4374 (@01 0] 17T Tox TSSO 19
438 TX behaviour under the complete environmental Profile...........ooiereininniner e 19
4381 F Y o] o] T Tor= o] 11 2O OO STRUTSOR ORI 19
4382 (D= S'el g ol Lo] o [N PSPPSR PSTPPTOTSRUPPTRON 19
4.3.8.3 Limitsfor conducted assessment of the TX BEhaVIOUr ... 19
4384 (@00]4) 0] 107100 PP TSSO PTURPRPRRSPIN 20
4.4 Receiver conformanCe FEQUITEIMENTS .......cccuiicieieeseese et eteeeseesee s e e steesteseeseesseesseenteesseeseesseesseesseenseensesnennnns 20
44.1 (C= 0T o OSSP PSPPSN 20
4.4.2 Wanted technical performanCe CrHtEIa.........civeiieii et sreesneas 20
443 Receiver DynamiC RANGE (RDR).......ciueiiiiieirieiieiete ettt sttt st et 20
4431 F Y o] o] T Tor= o] 11 OSSPSR U PRSP 20
4432 (D= S'el g ol o] o [N P OO P ST P TP STPPTOTSRUPPTRON 20
4433 0 T (USRS 21
4434 (@01 0] 17T Tox TSRS 21
444 Receiver Basaline RESIHENCE (RBR) .......cciuiiiiiiiirieiite sttt sttt 21
4441 N o o] 1o o1 1 PR 21
4442 (01 1 (o) o SR 21
4443 00T SRPRPRRN 21
4444 CONTOMNAICE. ... etttk ettt b e bt bt et e b e se e e b e bt ehe e s e e e e a b e se e eR e s Rt ea e eae e s ene e e e s e besbeebe e e enneneens 21
5 Testing for compliance with technical reqUIrEMENtS.............ooeeiriin s 21
51 Environmental conditionS fOr tESHING .......veeiririiirierre e 21
511 (€71 PR 21
5.1.2 [N ToTgg 7= I8 === oo o [ 0] = OSSPSR 22
513 Complete environmental profile test CONItIONS.........c..ccviiiiiiiiii e 22
5.2 General CONAitIONS FOr LESHIMNG ...veeveeiiiie ittt ae e e e s reesreeeeseesaeesreeseenseenteeseesneesnensreas 22
53 CONFOIMANCE TESE SUITES..... .ottt sttt b bbbt e e et se e b e s bt eheehe e e eae e e e s e s besbeebeeneenee e ennes 22
531 LC= 0T o SO PPSPSSN 22
5.3.2 EUT orientation and referenCe POINES........ocieiieiici ettt teeae s ne e e 22
533 Test scenarios and setup for transmitter CONfOrMAaNCE LESES.........ovvviierie e 23
54 Conformance methods of measurement for tranSMITLEN ............cccoiiiirineeie e s 24
54.1 Operating FrequenCy RaANGE (OFR) .......cciiiiiiieiiierieesteree sttt b et b s eb e 24
54.2 g To = ot = TSSO RRRN 25
5421 LT 07 S SRRSUSR 25
54.22 Considerations for conformance tests for EUT without TRPsp @SSeSSMeNt...........ccvvvreererienencriennenes 26
5423 Considerations for conformance tests for EUT with TRPsp aSSeSSmMent........ccocvveerinienenienscnieines 26
5424 Common conformance test Procedure fOr TRPSD .......oovciiirieiiireeerieseese s 27
54.3 TX UNWANTEA EMISSIONS ..ottt sttt et sb et e bbbt sbesb e se e e et e se e eb et e sbeebesaeense e ennes 27
54.4 Total Radiated Power spectral density (TRPSD)......ccueriririiirieeeie st 27
545 LiSten BEFOre TAK (LBT) c.oeeuiieieeeiie ettt sttt st sttt sttt et sttt 28
5.4.6 DULY CYCIB. ettt ettt et sttt sttt e s e e st et e st e ae e b e st e st e b e st e Rt et e st e st e beneenenbente e nbenbeneeee 28
54.7 TX behaviour under the complete environmental Profile.........ccoecvveieieicce e 29
5471 LT 07 | PO 29
54.7.2 EUT With @ntenNa CONMECIONS ... .oouiieieieierieste sttt sttt st st s saeese e e eneeseesbeseeseesbesneeneeneens 29
55 Conformance methods of Mmeasurement fOr FECEIVEN ..........oi i 29
551 General for RDR and RBR CONfOrMANCE TESES ......vieverieeeieeeierie sttt st se et ene e eneas 29
552 Receiver DynamiC RaANGE (RDR).......coueiiiieieieieeeeie sttt sttt sttt sttt 30
5521 LD o (= RS PRRN: 30
55.3 Receiver Baseline RESIIENCE (RBR) ......cc.ocuiiiiiiciiee ettt e sttt ettt tesne e e 31
55.3.1 2] o === PSPPSR 31
Annex A (informative): Relationship between the present document and the essential
requirements of Directive 2014/53/EU ........cccoovveeieieciececce e 33
Annex B (informative): Selection of technical parameters..........cccoovveveiicce s 35
Annex C (nor mative): Category non-contact-based ground analysing sensor equipment............ 37
(O30 A 7=~ | o o o OSSPSR 37
C.2 Wanted Technical Performance Criteria (WTPC) and RX - requirement...........ccocvveverenenencneeneeneenns 37
c21 (FpLu oo (¥ 1T oo BT TP P PR USTORPP 37

ETSI



5 ETSI EN 302 065-4-4 V2.1.1 (2025-07)

c22 Performance Criteriafor BV S.... ..ottt ettt st e e besaesne e e eneesnens 37
c.23 Justification for missing RX requirements from ETSI EG 203 336.........ccccoerereeneneine e seeesieeenens 38
C.3 Reference ground and SANG Pit.......cccooieieiiiieiie et et sae e re s re et e aesreeaeenrenrean 39
C.4 Conductive metal plate fOr MEASUNEIMENES ........ccuoiiireriesie et enes 39
c41 Dimensions of metal cover plate for measuremMent PUMPOSES ........c.evvereerieeireeieeseeseeseesiessseseesseesseesseesseessenns 39
c4.z2 M EASUrEMENT OF FESISTANCE ..ottt sttt bt ae e e e bt eb e bt ebe et e e e e e ebenbesreebe e e aneennen 39
C.5  General MEASUIEMENT SEEUD ......coviiteeeieeeeee ettt sttt s bbbt b e e e e b e nenr e s 39
Annex D (normative): Interferer for RBR TESE......cooiiiee e 41
D.1 Interferer requirementSfor RBRIESIS........ccoiiiiiieii ettt et s s ne e 41
D.11 General test frequenCies FOr RBRIESES..........ciiiiieiie ettt et 41
D.1.2 Test frequencies for EUT With OFR < 500 MHZ ......ccuviiiiii ittt 41
D.1.3 Test frequencies for EUT wWith OFR > 500 MHZ .......ccuoiiiiiiieeie et e 42
D.14 Interferer power levels and MOAUIALION. ............cui it re e e e s 42
D.2 Interferer test SIgQnalSTOr EVS..... .. 43
D.21 INEEITEIEN TOSE SIGNAIS ...ttt ettt h bt h bbbt e et b et b e st b e e bt b e e bt b ens 43
D.2.2 Assessment if no interferer test signal provided at calculated test SIgNalS........coecvereirerence e 14
D.3 Listof interferer for RBR test; assesSMent ProCEAUNE..........oiveieieeiee ittt 45
D.3.1 L€ g1 = SRR 45
D.3.2 ASSESSMENt 1St OF FEIEVANT INEEITEIEN ..ot et et 46
D.3.21 L0015 o =11 o P 46
D.3.2.2 Several interferer within the same freqQUENCY FaNQE........c.vcviee e et 46
D.3.23 Interferer overlapping iN frEQUENCY FANJE .......oiviieeiieriere e ee e sae e sae e se e e teesseenaesnaesraenneas 46
D.3.24 S (0 o) 10115 == O 47
D.3.3 Kind Of INEEITEIEr SIGNAL ......coveieiieeieee et b bbbt b e bbb e ens 47
Annex E (informative): (O T 0 o T 0] YRS 48
History ... AR o mmmad o ma . A me 0 7B ORI s 49

ETSI



