ETSI EN 302 729-1 v3.1.1 025-05)

. “E'-“:"::--—

HARMONISED EUROPEAN STANDARD

Short Range Devices (SRD)
using Ultra Wide Band technology (UWB);
Harmonised standard for access to radio spectrum;

Part 1: Level Probing Radar (LPR) equipment operating in the
frequency ranges 6 GHz to 8,5 GHz, 24,05 GHz to 26,5 GHz,
57 GHz to 64 GHz, 75 GHz to 85 GHz for strictly vertical
downward installation



2 ETSI EN 302 729-1 V3.1.1 (2025-05)

Reference
REN/ERM-TGUWB-152

Keywords

harmonised standard, radar, short range, 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 - APE 7112B
Association a 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 302 729-1 V3.1.1 (2025-05)

Contents

INtelleCtual Property RIGNTS ..o bbb bt n e nie s 6
0] 151 0] o SRS 6
MOdal VErDS tEIMINOIOQY ... .. veuierieiieiieiesie sttt ettt b et e s e st e b e s b e ebesbe st e b e eneenenreas 7
[T oo 0ot AT o OSSP PTRTSURPR 7
1 RS {oTo] o< TP TP R PP PSP 8
2 RETEIBNCES ...ttt bbb e R bbbt bbb e e Rt e Rt e b e b e b e bt et et ene et 8
2.1 NOFMALIVE TEFEIENCES ... .eieieieiesee ettt ettt ettt ettt te st e s et e beseeebesbeese et e e e e beseeebesreaneereenseneenneas 8
2.2 INTOIMALIVE FETEIBINCES. ... ettt bbbt e b bbb bbbt bbbt bt e e n e b e 8
3 Definition of terms, symbols and abbreViations............coov i 9
3.1 LT £ T O T TP PPPR 9
3.2 Y 11100 £ USSR 10
3.3 F N o] o] (VT €[0S 10
4 Technical requirements SPECITICALIONS ........c.coviiieiiiiic e e e 11
4.1 ENVIrONMENTAl PrOfil........oo i 11
4.2 LU o (=TT LSS 11
421 (G-l 01T - | OO T RSO TP PTURPRUROPTPTPRTRTON 11
4.2.2 Categorization DY OULPUL POWET ..........iiieiieie ettt et e e e e e e s s e sraesraesteenaesneesneenneenreenes 11
4.2.3 Categorization by Operating Frequency Range (OFR) ........cccoiiiiiiiiiiciesrese e 11
4.2.4 Categorization by antenna CONNEBCLION ...........iiieiieii e ae e e e e sreenre s 12
4.2.5 SUMMary Of LPR SUD-CALBYOTIES . .ecvviiiiiiieie et e ettt et et e e esteesaesneesneesreenneenes 12
4.3 TranSMILLEr REGUITEIMENTS ........iiitiiiieite ittt et b etk bbbtk b et b bbbt et nn e 13
43.1 General........ L EREE RS [/ L AINAR AN LS AEOIN AR, 13
4.3.2 Operating Frequency RANGE (OFR) .......cociiiiiiieiieiiie ettt be et sb e sn e sne e 13
4321 APPHICADITITEY . ..ot b bbbt 13
4322 DIBSCIIPLION ...ttt ettt bbbt bt ekt bt b bt e e bbb e b e bt R bRtk b et b bt n e 13
4.3.2.3 LIS ettt ettt b et e be b e eae e ehe e ebe e be e beeabeea b e eteeebe e be e beerreaaeeaaeeareereenes 13
4324 (000 01 o] 110 13 (ol TP T TP PROPPPRPPRVRTON 13
4.3.3 Mean €.i.1.P. SPECLIAI UENSILY .....eiveeiiee et te e e eaae e sreesteesteestaeseeenaeaneas 14
4331 F AN o] 0] [ToF: 1o T 1 RSP 14
4.3.3.2 [0 1=TTox T o] [ o USRS 14
4333 I T £SO PR O 14
4334 (000 ) o] 100 1y Lol TSR SSRSRTTRRN 14
4.3.4 Peak €.i.r.p. SPECIIAL ABNSITY........ci it ettt 14
4341 APPHICADITIEY . ..o bbbt bbbt 14
4342 DIBSCIIPLION ...tttk bttt b et bt bt b bt b e bt e bbb e bt bt Rtk b et bbb 14
4343 LIS ettt ettt et b et e b e b e eae e ehe e abeebe e beeabeeabeeteeebe e be e beeareaaeeaaeeareereenes 14
4344 (000 ) o] 100 1y Lol TSRS 15
4.35 Transmitter unwanted emisSIONS (TXUE) ....ccvoii ittt 15
4.35.1 F AN o] o] [ToF: o1 1SS 15
4.35.2 [0 1= T Tox T o] T SRS 15
4353 I T £SO PR O 15
4354 CONTOIMANCE ...ttt bbb bttt b e bbb e b e e e bt sb e eb et sbeeb e e bt e bt e n e b e nbeebe s 16
4.3.6 ANTENNA FEOUITEMEIES ...ttt sttt e ste ettt et et e e e e e e st e s e e s te e teesseeseesseesse e beesseassesseestaesseesseenseanseansenseenrenns 16
436.1 APPHICADITIEY . ..o bbbt bbbt 16
4.3.6.2 DIBSCIIPLION ...tttk bbb e bt bt b b e bbb e bbb bbbt b et 16
4.3.6.3 LIS ettt ettt b et e be b e eae e ehe e ebe e be e beeabeea b e eteeebe e be e beerreaaeeaaeeareereenes 17
4.3.6.4 (000 ) o] 00T 1y (ol TSRS 17
4.3.7 MITIGAtION TECRNIGUES ...ttt bbb bbbttt 17
43.7.1 GBINETAL ...ttt e bbb b b et R b bR R bt e bbbt bRt en e e b b nre s 17
4.3.7.2 Adaptive POWETN CONIIOL (APC) ...eiieie et e st et e teesteeae e e sneesneenaeenes 18
43721 N o] o] 1ToF: o] 11 USSR 18
4.3.7.2.2 [ 1= Yo T o] [ o SRR 18
43.7.2.3 LIMIES oottt et e E e bR bR bRt bbb bt eens 18
4.3.7.24 CONTOIMANCE ...ttt bbbttt bbbt btk he s e e b e bt bt et e bt bt e e e b e e sbe b 18

ETSI



4 ETSI EN 302 729-1 V3.1.1 (2025-05)

4.3.7.3 Duty cycle over signal repetition period (DC_TIEP)......cccerriririeiinierinesie et 18
43.7.3.1 APPECADITITY ..o bbbt 18
4.3.7.3.2 DIBSCIIPLION ..tttk b ekt b et b bt e bbb bt e bbbt e bt b e bt e bt ekt e btk e nb e et ere e 18
4.3.7.3.3 [ 4 TSSO 19
43734 (000 ) o] 00T Ua Lol SRS 19
4.3.7.4 Frequency Domain Mitigation (FDM) .......cccuiiiiiiiieiieii et e e snaesnee s 19
43.74.1 N o] 0] FToF: o] 1 USSR 19
4.3.7.4.2 [ 1= Yo T o] [ o S 19
43.7.4.3 LIMIES ottt ettt R e e Ee bR bR bRt be bbbt et e 20
43744 CONTOMMANCE ...ttt bbbttt bbbt bbbt s e bbbt bt b e bt eb e e e et e e nb et 20
438 TX-behaviour under the complete environmental profile ... 20
4381 APPHICADITIEY . ... bbb bbb 20
4382 DIBSCIIPLION ...tttk b et bt bt b bt b bt e b e b b e bRt R bbb bbbt b r e 20
4.3.8.3 T4 USSR 21
4.3.8.3.1 Limits for radiated assessment of the TX Dehaviour ..., 21
4.3.8.3.2 Limits for conducted assessment of the TX BehaViour...........ccccco i 21
4.3.84 CONTOIMANCE ...ttt bbb bt s e bbbt bt e b e se et nb e eb et sbeeb e e bt ebeen e b e nbeene s 21
4.4 RECEIVET REGUITEIMENTS. ... vitieitee ettt sttt ettt ettt e st e st e st e e ste e te e eesaeeeseeaaeeteesbeesaeaseesseesteesteeneesneeaneenneeneenes 21
44.1 GBINETAL ...ttt bbbttt b bbb R e h b bR R R AR £ e e R e bRt bRt e R e n bt nre s 21
4.4.2 Wanted PerfOrManCE CrITEITA. ... ...viiuieieeie ettt e e e et e e e te e te e e e sreesreesteebeenseeneenneesreens 21
443 Receiver Baseling SENSITIVILY (RBS) ....cccviiiiiiiiicic ettt 21
4431 AN o] 0] [ToF: o1 11 ST 21
4432 DIBSCIIPLION ...ttt ettt b et bt btk b et b b e bbb e bt bR bbbt b et be e 21
4433 T4 USRS 22
4434 (000 ) o] 100 1y (ol USRS 22
444 Receiver Baseling ReSIIENCE (RBR) .......cuiiiiiiiiiiienee s 22
4441 APPHICADITIEY . ...t b bbbt 22
4442 DIBSCIIPLION ...tttk bttt b et b bt h bt b bt e bbb e bt bR bbb bbbt b 22
4443 T £ TSROSO 23
4444 CONTOIMANCE ...ttt bbbt bt et s e et e bbbt e bt e b et eb e eb et nb e eb e beebeen e b e nbeere s 23
5 Testing for compliance with technical reqUIrEMENTS.........ooieviiiiie et 23
51 Environmental conditions fOr tESTING ........coviiiiiiiie b 23
5.1.1 (7= T | SRR 23
5.1.2 NOIMAT TEST CONUITIONS ......veieieee ettt sttt r et et eesaestesbeeneeneeneeseesaesee e 23
513 Complete environmental profile teSt CONITIONS ..........cciviiiiiiiii e 24
5.2 General CONITIONS FOF TESTING ....c.vivieiiiiit et b bbbt 24
5.3 CONTOIMANCE TS SUITES. ...ttt ettt ettt ettt s et e b e seeeb e s beenees e seesbesee e e sbesaeebeeneeneenaenbeseeaneas 24
5.4 Conformance test methods of measurement fOr traNSMITEEN ...........ooiiiiiiiieiee e 24
54.1 Operating Frequency RaNQE (OFR) .....c.iiiiiiiiiceeesie ettt te e e e e esneesneenre e 24
5.4.2 Mean €.i.r.p. SPECLIAl UENSILY .....eiveeiieeieiie ettt te e esae e sneeste e teestaeteeaeaneas 24
54.3 Peak €.i.r.p. SPECIIAl HENSILY........ciiiieeiciiee ettt e e e e e sneenreenreenes 25
544 Transmitter Unwanted EMISSIONS (TXUE) ......cciuiiiiiieiii st esnae e 25
5441 (G- 1T - | PSSR 25
5442 Transmitter Unwanted Emissions in the Out-Of-Band (OOB) domain ...........cccoereiiirieinenincnennnns 25
5443 Transmitter Unwanted Emissions in the Spurious domain ............ccoeoiiniiiiieinencncseecees 26
545 ANTENNGA PAFAMETETS ... e e s r e e e e e e sae e s r e e sr e e e e e e e sree s 27
5451 (G- 1T - | PSSR 27
5.45.2 Conformance test for AUTS wWith antenna CONNECLON .........covriiiiriieiieeeree e 27
545.3 Conformance test for integral AUTS without antenna CONNECTON ...........ccvevverveiecie s 27
5454 Antenna gain for integral AUTS without antenna CoONNECLON...........cccevveieieiie e 27
5.4.6 Adaptive POWET CONIIOI (APC) ...ttt ettt e et et e s te e teesteeaeenbeenseeneesseenreens 28
54.6.1 GBINETAL ...ttt et bbbkt R bR R b bt e bbbkt b e st e e b renre s 28
5.4.6.2 Radiated test setup for EUTS without antenna CONNECION...........c.ccveieeieeiesie e 28
5.4.6.3 Conducted test setup for EUTS with antenna CONNECION...........ccevveieiieiiise et 29
5.4.7 Duty cycle over signal repetition PEIIOU ..........ccuviriiiriiiie b 30
5438 Frequency domain MItIGATION ...........coiiiiiriiiii bbbt 30
549 TX behaviour under the complete environmental profile ... 30
5491 (G- 1T - | PSSR 30
5.49.2 EUT Without antenna CONNECLON..........oii ittt sa et eneeneeeesae e e 31
5493 EUT With @ntennNa COMNEBCION.........oouiiiieieiiieeie ettt et b st e st eneene e nee e e 31
55 Conformance test methods of measurement fOr FECRIVET ........oocviiiiiiiii i 31

ETSI



5 ETSI EN 302 729-1 V3.1.1 (2025-05)

55.1 LC-T o | OSSOSO PTPPPR 31
552 Receiver Baseling SENSItivity (RBS) .......ccoiiiiiiiiii e 31
55.21 Radiated test setup for EUTs without antenna CONNECLON...........ccooeiiieiieieee e 31
55.2.2 Conducted test setup for EUTS with antenna CONNECLON..........cc.oviiiieiieiiiee e 32
55.2.3 TESE PIOCEAUIE ...ttt bbbt b bbbt b e bbb bbbt eb b bt st bbbt 33
55.3 Receiver Baseling ReSIHIENCE (RBR) .....cccuociiiiiiiiie ettt e et sne e aeaae e 33
55.3.1 Test setups for EUTSs providing no access to the receiver noise level.........c.ccccovevveivviciicviee e, 33
55.3.1.1 Radiated test setup for EUTSs without antenna CONNECLOr...........c.cccvvvieiieseereeie e 33
55.3.1.2 Conducted test setup for EUTs with antenna CONNECLON ..........c.cccvvvverieriieie e sie e 35
55.3.1.3 LIS o] (Lot T LU= SRS 36
55.3.2 Test setups for EUTs providing access to the receiver n0ise 1eVel..........cccoooiviviiiiiiiiiiice e 37
55321 GBNEBIAL ...t e b b et e et et et e e be e be e beeareeareaaeeereeans 37
5.,5.3.2.2 QLIS A o o Tof T LU TSRS 37
Annex A (informative): Relationship between the present document and the essential
requirements of Directive 2014/53/EU.........ccooveieieieieninesese e 39
Annex B (informative): Selection of technical parameters..........ccooovveviiiece e 41
Annex C (nor mative): Test scenariosfor receiver parameters measurements.........cceceveeverereenne. 43
O 111 oo [1Tox T PSSP 43
C.2  Definition of the real SCENAIIO ........ceiiiii ittt re s teeaesreere et 43
C.3 Derivation of the radiated equUIValENt SCENAITO .........cccveiviiieieieiie et re 44
C.4 Evaluation of the Radar Cross Section (RCS) of standard radar targets...........c.ccoeevvrierenenerenereneenns 44
Annex D (nor mative): Interferer signalsfor receiver basdineresilience.........ccccoeoeveiiiinennnn, 45
[ 250 1= 0T | SRS 45
D.2 Interferer Within the OFR ......cciiiiiiic e ettt e e beer e besaeere s 45
D.3  Interferer outside OF the OFR .......coiiiiic e st 45
Annex E (informative): INnstallation requUir @MENTS.........ccov e e 46
Annex F (informative): Range of modulation SChEMES...........ccccoiiieiiieccc e 48
F.1  Pulse MOGUIALION SCREIMES.........oiuiiieiiectiee sttt sttt et s b e e te e besae e b e steenbesresreentens 48
F.2  FMCW MOAUIBTION SCNEMES ......iiiieiee ettt ettt et te e st saa e st e s be e te e s beestaestbesnbesneeaneeenneeas 48
Annex G (informative): Bibliograpny ....cc.coe e e s 49
Annex H (informative): ChangE hiStOrY ....o.eciicecece e s eaeas 50
HISTOTY .ttt bbb bR bbb R R e R bR Rt R bbbt ne e 51

ETSI



6 ETSI EN 302 729-1 V3.1.1 (2025-05)

Intellectual Property Rights

Essential patents

IPRs essential or potentially essential to normative deliverables may have been declared to ETSI. The declarations
pertaining to these essential IPRs, if any, are publicly available for ETSI membersand non-members, 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 IPR online database.

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

Trademarks

The present document may include trademarks and/or tradenames which are asserted and/or registered by their owners.
ETSI claims no ownership of these except for any which are indicated as being the property of ETSI, and conveys no
right to use or reproduce any trademark and/or tradename. Mention of those trademarks in the present document does
not constitute an endorsement by ETSI of products, services or organizations associated with those trademarks.

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are trademarks of ETSI registered for the benefit of its
Members. 3GPP™, LTE™ and 5G™ logo are trademarks of ETSI registered for the benefit of its Members and of the
3GPP Organizational Partners. oneM 2M ™ logo is a trademark of ETSI registered for the benefit of its Members and of
the oneM2M Partners. GSM® and the GSM logo are trademarks registered and owned by the GSM Association.

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.2] 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.1 confers, within the limits of the scope of the present
document, a presumption of conformity with the corresponding essential requirements of that Directive and associated
EFTA regulations.

The present document is part 1 of a multi-part deliverable covering Short Range Devices (SRD) using Ultra Wide Band
technology (UWB); Harmonised standard for access to radio spectrum, as identified below:

Part 1. "Level Probing Radar (LPR) equipment operating in the frequency ranges6 GHz to 8,5 GHz,
24,05 GHzt0 26,5 GHz, 57 GHzto 64 GHz, 75 GHz to 85 GHz for strictly vertical downward
installation™ ;

Part 2.  "Level Probing Radar (LPR) equipment operating in the frequency range 75 GHz to 85 GHz for tilted
downward installation”.
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National transposition dates

Date of adoption of this EN: 12 May 2025
Date of latest announcement of this EN (doa): 31 August 2025
Date of latest publication of new National Standard

or endorsement of this EN (dop/e): 28 February 2026
Date of withdrawal of any conflicting National Standard (dow): 28 February 2027

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

ETSI ERM TGUWB decided to develop more specific standards; this means instead of one generic ETSI
EN 302 729 [i.13] for all Level Probing Radar (LPR) devices, a multi-part deliverable was initiated in order to reflect
the intended use in relation to different aspects of the corresponding regulation ECC Decision (11)02 [i.3].

Part 1 of the multi-part deliverable covers the original provisions made in ECC Decision (11)02 [i.3] of 11 March 2011
for LPR equipment with strictly vertical downward installation (see ECC Decision (11)02 [i.3], first four lines of
Table 1 for strictly vertical antenna orientation).

Part 2 of the multi-part deliverable covers the amendments made in ECC Decision (11)02 [i.3] on 5 July 2019 for LPR
equipment with tilted downward installation (see ECC Decision (11)02 [i.3], last three lines of Table 1 for tilted antenna
orientation).

Due to the amendment of ECC Decision (11)02 [i.3] on 5 July 2019, ETSI ERM TGUWB decided to follow henceforth
a two part structure and to only reflect the amendments made in 2019 in part 2 of the series.

More information on the conducted changes in previous versions of the present document can be found in the change
history in Annex H.

ETSI


https://portal.etsi.org/Services/editHelp!/Howtostart/ETSIDraftingRules.aspx

