Final draft ETS| EN 302 729-2 V3.1.0 (2026-03)

HARMONISED EUROPEAN STANDARD

Short Range Devices (SRD)
using Ultra Wide Band technology (UWB);
Harmonised standard for access to radio spectrum;
Part 2: Level Probing Radar (LPR) equipment operating
in the frequency range 75 GHz to 85 GHz
for tilted downward installation

ETSI EN 302 729-2 V3.1.0 (2026-03)  https://standards.iteh.ai/catalog/standards/etsi/17bfec45-ec8b-4a80-87c5-1f9340bf843d/etsi-en-302-729-2-v3-1-0-2026-03


https://standards.iteh.ai/catalog/standards/etsi/17bfec45-ec8b-4a80-87c5-1f9340bf843d/etsi-en-302-729-2-v3-1-0-2026-03
https://standards.iteh.ai/catalog/standards/etsi/17bfec45-ec8b-4a80-87c5-1f9340bf843d/etsi-en-302-729-2-v3-1-0-2026-03

2 Final draft ETSI EN 302 729-2 V3.1.0 (2026-03)

Reference
REN/ERM-TGUWB-590

Keywords

EHF, harmonised standard, LPR, 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 & 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 2026.
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
https://standards.iteh.ai/catalog/standards/etsi/17bfec45-ec8b-4a80-87c5-1f9340bf843d/etsi-en-302-729-2-v3-1-0-2026-03
https://standards.iteh.ai/catalog/standards/etsi/17bfec45-ec8b-4a80-87c5-1f9340bf843d/etsi-en-302-729-2-v3-1-0-2026-03

3 Final draft ETSI EN 302 729-2 V3.1.0 (2026-03)

Contents

INtelleCtual Property RIGNTS ..o bbb bt n e nie s 6
0] 1520 o SRS 6
MOdal VErDS tEIMINOIOGY ... eeueeieeiiiiiiteit et bbb e ettt b bbb n e e e ne et 7
[T oo 0ot AT o OSSP PTRTSURPR 7
1 ES{oTo] o< TP TP P PSP 8
2 RETEIBNCES ...ttt bbb et e Rt E e bt bt bbb et e st e Rt R e bt ke b et e et ene et 8
2.1 NOFMALIVE TEFEIENCES ... .eieeeeieieeee ettt ettt ettt e st et et e teseeebesbeese et e e e e besaeebesreeneeseenseneeneens 8
2.2 INFOIMALIVE FEFEIBINCES . ...ttt et et sttt e teene e te st e besbeebeeneeneeeenee st ees 8
3 Definition of terms, symbols and abbreViations............c.cceiviiiii 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.coviiieiiiiciee e e 10
4.1 ENVIFONMENTAL PrOTIIE....c.eeeiieeee et e e te e e e teeeesneesneenneenre e e 10
4.2 EQUIPMENT CALEYOTIES ..vevveiieiee ittt et sttt st st ettt et e st e st e te e te e s e s seesaeesteeaeanteesse st e enteesteesteeseeaneeaneeaneenneeneenes 11
421 GBINETAL ...t bbbttt h b b E R a b bR R R R e eh e b e bRt b et e R b e bt nre s 11
422 Categorization DY titiNG ANGIE..........coo i 11
4.2.3 Categorization by antenna CONNECTION ..........oiviiiiiiiiie ettt 11
424 SUMMATY EQUIPIMENT CALEJOITES ...ttt ettt sttt et bbbt eb b et sb e ebesr e ebesb e et e sne e 11
4.3 TrANSMITLET FEQUITEIMENTS ..ottt b etk b etk b et b b stk n bbb e bbbt nb st et n e 12
43.1 (=TT | PSSRSO 12
432 Operating Frequency RANGE (OFR) .......couciiiiiiiitiieiite ettt ettt eb et ab e sr et sn e ebesne e 12
4321 AN o] o] [ToF: o1 11 2 ST 12
4.3.2.2 [0 1= T Tox T o] T o USRS 12
4323 I T £SO R S P R TSPR O 12
4324 Conformantecll.. ol = sz imaman b Fremna. o daim ol arecladhade oo 13
4.3.3 Mean €.i.1.P. SPECLIAl UENSILY .....eiveeiie et e e te e e e st e sseesteestaestaeeeenesneas 13
4331 AN o] o] [ToF: o1 1P 13
4332 DIBSCIIPLION ...tttk bttt bbb ekt b et b bbb e b b e bR bbb bbbt n e 13
4333 T4 USSR 13
4334 (000 ) o] 100 1y (ol TS SSRSRTTRRN 13
4.3.4 Peak €.i.r.p. SPECIIAL ABNSITY........ci it b ettt 13
4341 APPEICADITIEY . ..ot b bbb 13
4.3.4.2 [0 1= T T o] T SRR URR 13
4343 I T £ SRRSO 13
4344 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 14
4.35 Transmitter Unwanted EMISSIONS (TXUE) ......coiuiiiiieiiicic ettt e s e nnae 14
4.35.1 AN o] 0] [ToF: o1 11 ST 14
4.35.2 [0 1= T Tox T o] T SRS 14
4353 T4 USSR 14
4354 (000 ) o] 100 1y (ol USSR 15
4.3.6 RAAIALION PAITEIN ...ttt b bbbt b et b et et r e 15
436.1 APPHICADITIEY . ... bbb bbb 15
4.3.6.2 DIBSCIIPLION ...tttk bbb e bt bt b b e bbb e bbb bbbt b et 15
4.3.6.3 T4 USSR 15
4.3.6.4 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 17
4.3.7 MItIGAtION TECANIGUES ....eeveieiece ettt ettt e e e e s e e s teeteeneeaseeeneesteesteestaesteeneeaneas 17
4.3.7.1 Combined MItIgation FACTOT ........ccvi it re e ee e 17
43.7.1.1 N o] o] FTor: o] 11 SRS 17
4.3.7.1.2 [ 1= Yo T o] [ o SRR 17
43.7.1.3 LML Lottt et h et e b et e be e e ahe e ehe e ebe e be e be et e ehbeeteesbeeateenreereanras 17
43.7.14 (000 ) (o] 00T 1o Lol SRS 18
4.3.7.2 Adaptive POWEr CONIOI (APC) ...ttt et 18
43721 APPECADITITY ..o bbbt 18
4.3.7.2.2 DIBSCIIPLION ..ttt bbbtk b bbbt e e bt e bbbt e bt s b e bt eb e ekt e bt ekt ebe et are e 18

ETSI


https://standards.iteh.ai/catalog/standards/etsi/17bfec45-ec8b-4a80-87c5-1f9340bf843d/etsi-en-302-729-2-v3-1-0-2026-03
https://standards.iteh.ai/catalog/standards/etsi/17bfec45-ec8b-4a80-87c5-1f9340bf843d/etsi-en-302-729-2-v3-1-0-2026-03

4 Final draft ETSI EN 302 729-2 V3.1.0 (2026-03)

4.3.7.2.3 I 4 PSSR 18
4.3.7.24 (000 ) o] 00T 1o Lol PSSP 18
4.3.7.3 Duty cycle over signal repetition period (DC_Trep) ... veoveererrerirerminiiiesieieisiesieesie e 18
43.7.3.1 APPECADITITY ..ot 18
4.3.7.3.2 DIBSCIIPLION ..ttt bbb ekt b etk b et b bbbt e bbbt e bbbt e bt ekt e bt ekt eb e et e b e 19
4.3.7.3.3 LIMIES ottt ettt E e e Ee bt E e bR bRt bbb bt eens 19
4.3.7.34 CONTOMMANCE ...ttt bbbttt bbbt bbbt s e bbbt bt b e bt eb e e e et e e nb et 19
4.3.7.4 Frequency Domain Mitigation (FDM) .......cccuoiiiiiiiiieiiee ettt ae e e snaesnae s 19
43.74.1 N o] o] FToF: o] 1 USSR 19
4.3.7.4.2 [ 1= T T o] [ o S 19
43743 [ 0 TSRS 20
43744 (000 ) (o] 00T 1o Lol PSP 20
438 TX-behaviour under the complete environmental profile ... 20
4381 APPHICADITIEY . ..o bbbt bbbt 20
4382 (D2l ¢ o (T F O SO OSSOSO SO TR PP UR VP POPPPO 21
4.3.8.3 T4 USRS 21
43831 Limits for radiated assessment of the TX-Dehaviour ... 21
4.3.8.3.2 Limits for conducted assessment of the TX-DENaVIOUT ..o 21
4.3.8.4 CONTOIMANCE ...ttt bbbt b bt s bbbtk b £ e b e e et e nb e e bttt sb e et e beebe e e e b e nbeene s 21
4.4 LR CTo= NV g =0 (U1 T84T o] £SO 21
44.1 (G-l 01T - | OO T RSO TP PTURPRUROPTPTPRTRTON 21
4.4.2 Wanted technical performance CHItEITA ..........c.viveiiie ettt e e e e e 22
443 Receiver Baseling SEnSItivity (RBS) .......ccooiiiiiii e 22
4431 APPHICADITIEY . ... bbb bbb 22
4432 DIBSCIIPLION ...tttk bt b et b bt b b e bt b e bbb e bRt R bbb bbbt b n e 22
4433 T4 USRS 22
4434 (@00 ) o] 100 1y (ol TSRS 22
444 Receiver Baseling ReSIIENCE (RBR) .......cuiiiiiieieiiiieisie ettt 22
4441 AN o] 0] [ToF: o1 112 S SO ST 22
4.4.4.2 [0 12T ] o] T USSR SRS 23
4443 I T £SO 23
4444 CONTOIMANCE ...ttt bbbkt s e bbbt bt e b e b et nb e eb et sbeeb e bt ese e e e b e nbeene s 23
5 Testing for compliance with technical reqUIrEMENTS..........covoiiiiiiiinii s 24
5.1 Environmental conditions FOr tESTING .......civiiiiii e nr e re e 24
511 GBINEIAL ...t bbbt bbb b bR bbb bR e Rt E R e bbbt e R e n bt nre s 24
512 NOFMAT TESE CONTITIONS ...ttt b bbbt b bbbt ettt b e 24
5.1.3 Complete environmental profile teSt CONAITIONS .........ccvviieiiiiiee e 24
5.2 General CONAItIONS TOI TESTING ...ecvveiieeiee e e e e e e ste e aesseesreenteebeenseenseeraenreens 24
5.3 CONTOIMEANCE TS SUITES. ...ttt bbbt b bbbt h b et e bt b e bt s bt et e e bt e s et e b e nbeene s 24
54 Conformance test methods fOr traNSMITIEL ..........cocoiiiiiei e sne 25
541 Operating Frequency RANGE (OFR) .......cociiiiiiiieiieiiie ettt b et sn e sne e 25
54.1.1 (G- 1T - | PSSR 25
5.4.1.2 Conformance test for EUTS with antenna CONNECLOT..........coveiiiireieiieeese e 25
54.1.3 Conformance test for EUTS with integral anteNNaS ...........cooviiiiiiiiniiienees e 25
54.2 Mean €.i.r.p. SPECLIAl UENSILY .....eiveeiieeieiie ettt te e esae e sneeste e teestaeteeaeaneas 25
5421 GBINETAL ...ttt e bbb b b et R b bR R bt e bbbt bRt en e e b b nre s 25
5422 Conformance test for EUTS With antenna CONNECLON...........ccoveieiiiriieiieieieie e 25
54.2.3 Conformance test for EUTS with integral antenNas ...........cccvveieeii s 26
54.3 Peak €.i.r.p. SPECIIAl HENSILY........oiiiiee ittt e e e e e sneenneenre e e 26
5431 GBINETAL ...ttt e bbb b b et R b bR R bt e bbbt bRt en e e b b nre s 26
5.4.3.2 Conformance test for EUTS wWith antenna CONNECLON..........ccoviiriireieiceieiee et s 26
54.3.3 Conformance test for EUTS with integral anteNNas ...........ccovviiiiiiiiiiiieicineeseeee e 26
544 Transmitter Unwanted Emissions (TXUE) ........ccuriiiiiiiiieee s 26
5441 (G- 1T - | PSSR 26
5442 Transmitter Unwanted Emissions in the Out-Of-Band (OOB) domain ...........cccoereiriniinenincnennns 27
5443 Transmitter Unwanted Emissions in the Spurious domain ... 27
545 L0 I o L= UA o g o= LA =T o SRR 28
545.1 GBINETAL ...ttt et bbbkt R bR R b bt e bbbkt b e st e e b renre s 28
5452 Conformance test for EUTS With antenna CONNECLON..........ccoveieriirireiieieieie et 29
545.3 Conformance test for EUTSs with integral antenNas ............cccovveieeii e 30
5454 Antenna gain for EUTS with integral antenNNas ............cccevviieiiiiiciicsc e 31

ETSI


https://standards.iteh.ai/catalog/standards/etsi/17bfec45-ec8b-4a80-87c5-1f9340bf843d/etsi-en-302-729-2-v3-1-0-2026-03
https://standards.iteh.ai/catalog/standards/etsi/17bfec45-ec8b-4a80-87c5-1f9340bf843d/etsi-en-302-729-2-v3-1-0-2026-03

5 Final draft ETSI EN 302 729-2 V3.1.0 (2026-03)

5.4.6 Adaptive POWET CONIIOL (APC) ...ttt bbbt bbbt b et n s 31
5.46.1 (€1 o T | OO TSROSO SRRSO 31
54.6.2 Conformance test for EUTS with integral anteNNas ...........ccovviiiiiiiiiiieieseeseee e 31
5.4.6.3 Conformance test for EUTS with antenna CONNECLON..........ccoveiiiiriieiceeerie et 33
5.4.7 Duty cycle over signal repetition PEIIOU ..........cuiiriiiiiiiiiee e 33
54.7.1 GBINETAL ...ttt bbbkt E e E ek Rt e bR bbbt e Rt e e n et nre s 33
54.7.2 Conformance test for EUTS With antenna CONNECLON...........ccveveiiiiieiieieiee e 34
54.7.3 Conformance test for EUTSs with integral antenNas ............cccovveiieiiiii i 34
54.8 Frequency domain MItIQAtION ........ccviieiie it e et e e e s e ste e teeste e neeneannas 34
548.1 GBINETAL ...ttt e bbb b b et R b bR R bt e bbbt bRt en e e b b nre s 34
5.4.8.2 Conformance test for EUTS with antenna CONNECLOT..........coieieiiriieiieieerie e s 34
5.4.8.3 Conformance test for EUTS with integral anteNNas ...........ccovviiiiiiiiiiienesneeseee e 34
549 TX-behaviour under the complete environmental profile ... 35
5491 (€T oI | OO TOTETO PRSP UROPSRRO 35
5.49.2 Conformance test for EUTS with antenna CONNECLOT..........coveiriiriieiceeeiee et 35
5.4.9.3 Conformance test for EUTS with integral anteNNas ...........ccoeiieiiiiiiieneeieseesesee e 35
55 Conformance test MEthodS FOr FECERIVET ...........oiiiiiieie bbb sne s 35
55.1 Receiver Baseling SENSITIVILY (RBS) ....cccviiiiiiiiicic ettt 35
55.1.1 GBINETAL ...ttt e bbb b b et R b bR R bt e bbbt bRt en e e b b nre s 35
55.1.2 Conformance test for EUTS with integral antenNas ............cccovveiievieie i 35
55.13 Conformance test for EUTS With antenna CONNECLON...........ccveieriiriieiieieieie et 36
55.1.4 QLIRS 0] (Lot T LU= USSR 37
552 Receiver Baseling ReSIIENCE (RBR) .......cuiiiiiiiiiiieeee bbb 37
55.2.1 (€T oI | TSP PET PRSP 37
55.2.2 Test setups for EUTs providing no access to the receiver noise level...........c.ccooiiiiiiiiiicienciee 37
55221 Conformance test for EUTS with integral antenNas..........cocooeiriiiiiiiinereeseeses s 37
55.2.2.2 Conformance test for EUTS with antenna CONNECLON ..........cooviiiieiiieie e 39
55.2.2.3 TOSE PIOCEAUIE ...tttk b bbb bbbtk bbbt ettt r e 40
55.2.3 Test setups for EUTSs providing access to the receiver n0ise 1eVel..........c.ccovveveeiicvicccvic e, 40
55231 (€7=] T=] L OSSO PO U U U OO PO O U P00t s SO AU ST 40
55.2.3.2 LIS o] (Lot T LU= SRS 41
Annex A (informative): Relationship between the present document and the essential
requirements of Directive 2014/53/EU.........ccooiieieininneneeeseeeee 43
Annex B (informative): Selection of technical parameters..........ccoovveviieece s 45
Annex C (normative): Test scenariosfor receiver parameters measurements.........ccoceveeverereenne. 47
O 10110 o [1Tox T PSSP 47
C.2  Definition of the real SCENAIIO ........ceiiiii ittt re s teeaesreere et 47
C.3  Derivation of the radiated equivalent SCENAITO ..........ccveieiiiiiii i 48
C.4 Evaluation of the Radar Cross Section (RCS) of standard radar targets...........cccceecevviveviesiieseseenennnnn 48
Annex D (nor mative): Interferer signalsfor receiver basdineresilience.........ccooeeeieieininennnn, 49
D 20 R 1T T=T - | S SSTS 49
D.2 Interferer Within the OFR .......c.o ittt e sbe e s e e s besteesbeesaeeereeeteeas 49
D.3  Interferer outside OF the OFR .......cooiiiie e e 49
Annex E (informative): Installation reqUIrEmMENTS. ... ..o e 50
Annex F (informative): FMCW modulation SCNEMES...........cceieiiieieeeirese e 52
Annex G (infor mative): Main beam direction of tilted LPR equipment ..........cccooveveneneneenecinenenn 53
Annex H (informative): BibliOgrapy ... e 54
Annex | (informative): ChangE hiStOrY .....c.uoiiieee e e e ereas 55
HISTOTY .ttt bbb bR bbb R R e R bR Rt R bbbt ne e 56

ETSI


https://standards.iteh.ai/catalog/standards/etsi/17bfec45-ec8b-4a80-87c5-1f9340bf843d/etsi-en-302-729-2-v3-1-0-2026-03
https://standards.iteh.ai/catalog/standards/etsi/17bfec45-ec8b-4a80-87c5-1f9340bf843d/etsi-en-302-729-2-v3-1-0-2026-03

6 Final draft ETSI EN 302 729-2 V3.1.0 (2026-03)

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, | PRs 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 final 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 Vote phase of the
ETSI Standardisation Request deliverable Approval Procedure (SRAAP).

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 2 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 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™;

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

NOTE: The list above shows the planned multi-part deliverable, at the time, when the present document was
finalized.
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Proposed national transposition dates

Date of latest announcement of this EN (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” 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
for all Level Probing Radar (LPR) devices, this 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 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 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.
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1 Scope

The present document specifies technical requirements, limits and test methods for Tilted Level Probing Radar (LPR)
equipment using a downward tilted orientation of the LPR antenna in the three tilting ranges £15°, +30° and +45° in
relation to the strictly vertical downward direction and operating in the frequency range 75 GHz to 85 GHz in outdoor
as well as indoor environments.

Tilted LPR equipment in the scope of the present document consist of a combined transmitter and receiver and are
equipped with an integral or dedicated antenna provided also by the equipment manufacturer. Equipment intended to be
equipped with antennas from a third-party are not covered by the scope of the present document.

Equipment exhibiting a receive only mode or a standby mode are also not covered by the scope of the present
document. Furthermore, the present document is limited to tilted LPR equipment with FMCW modulation.

Tilted LPR equipment and the related categorization is further specified in clause 4.2.

NOTE: The relationship between the present document and essential requirements of article 3.2 of
Directive 2014/53/EU [i.1] is given in Annex A.

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 location might be found in the
ETSI docbox.

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 303 883-1 (\V2.1.1) (08-2024): "Short Range Devices (SRD) and Ultra Wide Band
(UWB); Part 1: Measurement techniques for transmitter requirements".

[2] ETSI EN 303 883-2 (\2.1.1) (08-2024): "Short Range Devices (SRD) and Ultra Wide Band
(UWB); Part 2: Measurement techniques for receiver requirements".

[3] ETSI TS 103 789 (V1.1.1) (05-2023): "Short Range Devices (SRD) and Ultra Wide Band (UWB);
Radar related parameters and physical test setup for object detection, identification and RCS
measurement".

[4] ETSI TS 103941 (V1.1.1) (01-2024): "Short Range Devices (SRD) and Ultra Wide Band (UWB);

Measurement setups and specifications for testing under full environmental profile (normal and
extreme environmental conditions)™.

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 hyperlinks included 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 may be useful in implementing an ETSI deliverable or add to the reader's
understanding, but are not required for conformance to the present document.

[i.1]

[i.2]

[i-3]

[i-4]

[i.5]
[i.6]

[i.7]

[i.8]
[i.9]
[i.10]

[i.11]
[i.12]

[i.13]

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 (RE-Directive).

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 Institute as regards radio equipment in support of

Directive 2014/53/EU of the European Parliament and of the Council.

ECC Decision (11)02 (11 March 2011):"Industrial Level Probing Radars (LPR) operating in
frequency bands 6-8.5 GHz, 24.05-26.5 GHz, 57-64 GHz and 75-85 GHz".

ECC Report 139: "Impact of Level Probing Radars Using Ultra-Wideband Technology on
Radiocommunications Services", Rottach-Egern, February 2010.

CEPT ERC Recommendation 74-01 (May 2022): "Unwanted emissions in the spurious domain”.

ETSI TR 102 601 V1.1.1 (12-2007): "Electromagnetic compatibility and Radio spectrum Matters
(ERM); System reference document; Short Range Devices (SRD); Equipment for Detecting
Movement using Ultra Wide Band (UWB) radar sensing technology; Level Probing Radar
(LPR)-sensor equipment operating in the frequency bands 6 GHz to 8,5 GHz; 24,05 GHz to

26,5 GHz; 57 GHz to 64 GHz and 75 GHz to 85 GHz".

Commission Implementing Decision (EU) 2025/105 of 22 January 2025 amending Decision
2006/771/EC updating harmonised technical conditions in the area of radio spectrum use for
short-range devices and repealing Implementing Decision 2014/641/EU on harmonised technical
conditions of radio spectrum use by wireless audio programme making and special events
equipment in the Union.

Void.
Void.

ETSI EG 203 336 (V1.2.1) (05-2020): "Guide for the selection of technical parameters for the
production of Harmonised Standards covering article 3.1(b) and article 3.2 of
Directive 2014/53/EU".

ETSI TS 103 567 (V1.1.1) (09-2019): "Requirements on signal interferer handling".

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".

ETSI TR 102 273-2 (V1.2.1) (12-2001): "Electromagnetic compatibility and Radio spectrum
Matters (ERM); Improvement on Radiated Methods of Measurement (using test site) and
evaluation of the corresponding measurement uncertainties; Part 2: Anechoic chamber".

3

3.1

Definition of terms, symbols and abbreviations

Terms

For the purposes of the present document, the terms given in ETSI EN 303 883-1 [1], ETSI EN 303 883-2 [2] and the

following apply:

Adaptive Power Control (APC): automatic mechanism to reduce interference to other radio services and applications

NOTE:

The Adaptive Power Control (APC) is sometimes also called transmit power control.
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Duty Cycle over signal repetition period (DC_Trep): ratio of the sum of all active measurement periods Ton (bursts,
sweeps, scans) within the signal repetition period Trep
Equipment Under Test (EUT): Level Probing Radar (LPR) under test

Frequency Modulated Continuous Wave (FM CW) radar: modulation scheme based on a periodically linear
frequency sweep of the transmit signal

NOTE: See Annex F of the present document and ETSI EN 303 883-1 [1], clause C.2.2.
main beam direction: measurement direction of the tilted level probing radar

NOTE: See Annex G of the present document.
radiation: signals emitted intentionally for level measurements

step response time (of an L PR): time span after a sudden distance change until the output value (distance value)
reaches 90 % of the final value for the first time

tilting angle: angle formed between the main beam direction of the device which is installed in the application and the
vertical axis

NOTE: See Annex G of the present document.

3.2 Symbols

For the purposes of the present document, the following symbols apply:

ton dwell time or sweep time for FMCW modulation schemes

3.3 Abbreviations

For the purposes of the present document, the abbreviations given in ETSI EN 303 883-1 [1], ETSI EN 303 883-2 [2]
and the following apply:

EFTA European Free Trade Association
HPBW Half Power BeamWidth
IEC International Electrotechnical Commission
ITU-R International Telecommunication Union - Radiocommunication Sector
LPR Level Probing Radar
RB Reference Bandwidth
UK United Kingdom
4 Technical requirements specifications

4.1 Environmental profile

The technical requirements of the present document apply under the environmental profile for operation of the
equipment, which shall be in accordance with its intended use, but as a minimum, shall be that specified in the test
conditions contained in the present document. The equipment shall comply with all the technical requirements of the
present document at all times when operating within the boundary limits of the operational environmental profile
defined by its intended use.
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4.2 Equipment categories

421 General

Technical and regulatory requirements for Tilted LPR equipment are provided in general in European

Commission Implementing Decision (EU) 2025/105 [i.7] and ECC Decision (11)02 [i.3], which are based on

ECC Report 139 [i.4]. The present document covers only the essential technical requirements set out in the last three
rows in Table 1 of ECC Decision (11)02 [i.3] for LPR equipment using a tilted vertical downward orientation of the
equipment antenna.

In addition, the manufacturer needs to consider further installation requirements as specified in Annex E and will have
to provide this information to the user/installer. These installation requirements, however, are not subject to Annex A of
the present document.

The following criteria were considered for equipment categorization of the tilted LPR equipment covered by the present
document:

. the tilting angle of the tilted LPR antenna, see clause 4.2.2;
° the used antenna connection, see clause 4.2.3.

An overview of the covered equipment categories is provided in clause 4.2.4, Table 3.

4.2.2 Categorization by tilting angle

The tilting angle is the angle between the vertical direction and the main beam direction of the equipment. It depends on
the mounting orientation of the device in the application, see Annex G. The permitted tilting angle shall be stated in the
technical documentation of the device.

The following equipment categorization by the tilting angle is used:
e  TILZ: Tilting angle downward up to £15°;
. TIL2: Tilting angle downward up to £30°;
e  TIL3: Tilting angle downward up to £45°.

This equipment categorization has been conducted, covering the permitted tilting angles of tilted LPRs of
ECC Decision (11)02 [i.3].

NOTE: The TIL categorization defines the maximum tilting angle in degree in relation to the transmit power see

clause 4.3.3. In other words if a lager tilting angle is required, the transmit power level of the equipment
has to be reduced.

4.2.3 Categorization by antenna connection
The following equipment categorization by the antenna connection is used:
e  ANTL: Tilted LPR features an antenna connector: the tilted LPR is equipped with a dedicated antenna;
. ANT2: Tilted LPR has no antenna connector: the tilted LPR is equipped with an integral antenna.
4.2.4  Summary equipment categories

An overview of the applicability of transmitter requirements and receiver requirements for the different equipment
categories is shown in Table 1 and Table 2, respectively.
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Table 1: Applicability of transmitter requirements for the different EQuipment categories

Category
TX requirements Clause tilting angle .

antenna connection
Operating frequency range 4.3.2
Mean e.i.r.p. spectral density 4.3.3

Tr:r?sanliitetéllrrﬁﬁ\?vgiiggllzdni?ssslitgns 4.3.4 applicable to all TIL applicable to all ANT

(TXUE) 435 categories categories
Antenna requirements 4.3.6
Mitigation techniques 43.7.1

Table 2: Applicability of receiver requirements for the different EQuipment categories

Category
RX requirements Clause tilting angle .
antenna connection
Receiver Baseline Sensitivity (RBS) 4.4.3 applicable to all TIL applicable to all ANT
Receiver Baseline Resilience (RBR) 4.4.4 categories categories

The categories which are supported by the equipment shall be stated in the technical documentation of the equipment
(TiltLPR1 to TiltLPR6, see Table 3).

Table 3: Equipment categories based on categorization listed in clause 4.2.1

Equipment category — Category -
tilting angle antenna connection
TiltLPR1 TIL1 ANT1
TiltLPR2 TIL1 ANT2
TiltLPR3 TIL2 ANT1
TiltLPR4 TIL2 ANT2
TiltLPR5 TIL3 ANT1
TiltLPR6 TIL3 ANT2

4.3 Transmitter requirements

43.1 General

The transmitter requirements for tilted LPR equipment covered by the scope of the present document are justified in
Table B.1.

4.3.2 Operating Frequency Range (OFR)

4321 Applicability

The operating frequency range requirement applies to all equipment categories as specified in clause 4.2.4, Table 3.

4.3.2.2 Description

The operating frequency range is described in ETSI EN 303 883-1 [1], clause 5.2.1. According to this description and
the specification in ECC/DEC/(11)02 [i.3], note (5), 20 dB is specified for the parameter X. This parameter takes
precedence over any other values mentioned in ETSI EN 303 883-1 [1], clause 5.2.1.

4.3.2.3 Limits

The OFR (all frequencies between f_ and fy) shall be within the permitted frequency range (see Table 4).
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Table 4: Permitted frequency range for tilted LPR devices

Mode of operation Frequency range
Transmit and receive 75 GHz << 85 GHz
NOTE:  The limits are in accordance with ECC/DEC/(11)02 [i.3], Annex 1, Table 1.

4324 Conformance

The conformance test for the OFR is specified in clause 5.4.1.1.
4.3.3 Mean e.i.r.p. spectral density

4331 Applicability

The mean e.i.r.p. spectral density requirement applies to all equipment categories as specified in clause 4.2.4, Table 3.

4.3.3.2 Description

For the description of the mean e.i.r.p. spectral density, see ETSI EN 303 883-1 [1], clause 5.3.2.1.

4.3.3.3 Limits

Within the OFR, the mean e.i.r.p. spectral density shall not exceed the limits in Table 5.

Table 5: Mean e.i.r.p. spectral density limits for tilted LPR equipment

Maximum mean e.i.r.p. spectral density

EURE RO (within the antenna main beam)

TiltLPR1, TiltLPR2 -3 dBm/MHz
TiltLPR3, TiltLPR4 -10 dBm/MHz
TiltLPRS5, TiltLPR6 -20 dBm/MHz

NOTE:  The limits are in accordance with ECC/DEC/(11)02 [i.3], Annex 1, Table 1.

NOTE: The regulated antenna pattern requirement is specified in clause 4.3.6.

4.3.3.4 Conformance

The conformance test for mean e.i.r.p. spectral density is specified in clause 5.4.2.1.
4.3.4 Peak e.i.r.p. spectral density

4341 Applicability

The peak e.i.r.p. spectral density requirement applies to all equipment categories as specified in clause 4.2.4, Table 3.

4.3.4.2 Description

For the description of the peak e.i.r.p. spectral density, see ETSI EN 303 883-1 [1], clause 5.3.4.1.

434.3 Limits

Within the OFR, the peak e.i.r.p. spectral density shall not exceed the limits in Table 5.
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Table 6: Peak e.i.r.p. spectral density limits for tilted LPR equipment

Maximum peak e.i.r.p.

Equipment category (measured in 50 MHz within the antenna main beam)

TiltLPR1, TiltLPR2 34 dBm
TiltLPR3, TiltLPR4 34 dBm
TiltLPRS5, TiltLPR6 20 dBm

NOTE:  The limits are in accordance with ECC/DEC/(11)02 [i.3], Annex 1, Table 1.

4344 Conformance

The conformance test for peak e.i.r.p. spectral density is specified in clause 5.4.3.1.
4.3.5 Transmitter Unwanted Emissions (TXUE)

4351 Applicability

The transmitter unwanted emissions requirement applies to all equipment categories as specified in clause 4.2.4,
Table 3.

4.35.2 Description

The transmitter unwanted emissions are described in ETSI EN 303 883-1 [1], clause 5.5.1. According to this
description, a value of 250 % is used for the parameter Xrxue in order to define the boundaries f.s and fus between the
Out-Of-Band (OOB) domain and the spurious domain.

4353 Limits

Tilted LPR equipment shall not exceed the limits indicated in Table 7 for the out-of-band domain and in Table 8 for the
spurious domain.

Table 7: Transmitter unwanted emissions limits
in the out-of-band (OOB) domain for tilted LPR equipment

Equipment category Maximum mean e.i.r.p. spectral density
TiltLPR1, TiltLPR2 -23 dBm/MHz
TiltLPR3, TiltLPR4 -30 dBm/MHz
TiltLPR5, TiltLPR6 -40 dBm/MHz
NOTE:  The limitis in accordance with ECC/DEC/(11)02 [i.3], Annex 1, Table 1 and note (5).

Table 8: Transmitter unwanted emissions limits in the spurious domain for tilted LPR equipment

Equipment category Frequency range Limit values for TXUE/RB
87,5 MHz <f<118 MHz -54 dBm/100 kHz
174 MHz < f < 230 MHz -54 dBm/100 kHz
All 470 MHz = f < 694 MHz -54 dBm/100 kHz
otherwise in band 30 MHz < f <1 000 MHz -36 dBm/100 kHz
1 000 MHz < f < Fuprer (See Table 10) -30 dBm/1 MHz

NOTE: The limits are in accordance with ERC/REC 74-01 [i.5], Annex 2, Table 6, Row 2.1.2.
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Table 9: Upper frequency boundary for the spurious domain
based on the equipment Operating Frequency Range (OFR)

Equipment category Frequency range which contains the OFR Upper frequency (Fupper)
of the equipment (defined by f. and fw)
(note 1)
All 13 GHz = f < 150 GHz 2" harmonic (note 1)

NOTE 1: For Fupper the value of fu shall be used (f+ is the upper edge of the Operating Frequency Range (OFR),
which is assessed in clause 4.3.2).
NOTE 2: The limits are in accordance with ERC/REC 74-01 [i.5], Table 1.

4354 Conformance

The conformance test for Transmitter Unwanted Emissions (TXUE) is specified in clause 5.4.4.1.
4.3.6 Radiation pattern

4.3.6.1 Applicability

The radiation pattern requirement applies to all equipment categories as specified in clause 4.2.4, Table 3.

4.3.6.2 Description

ECC Decision (11)02 [i.3], Table 1 and note (6) include requirements for mean e.i.r.p. spectral density limits and the
corresponding antenna parameters which are listed below:

o limitation of mean e.i.r.p. spectral density in elevation angles below 24° related to the vertical axis for the
tilted equipment;

o limitation of mean e.i.r.p. spectral density in elevation angles between 24° and 60° related to the vertical axis
for the tilted equipment;

. limitation of mean e.i.r.p. spectral density in elevation angles above 60° related to the vertical axis for the tilted
equipment.

NOTE: According to ECC Decision (11)02 [i.3] the equipment in the scope of the present document is limited to
a defined tilted downward orientation of the equipment antenna main beam. This requirement of the use
and installation of the equipment is not in the scope of the present document. However, the manufacturer
should provide a clear guidance in the technical documentation on how the equipment is properly
operated and installed.

4.36.3 Limits

The mean e.i.r.p. spectral density in elevation angels of tilted LPR equipment shall not exceed the limits in Table 10,
where « is the direction of radiation and o = 0° means vertically downwards.

Table 10: Limits for mean e.i.r.p. spectral density in elevation angels for tilted LPR equipment

Equipment category Elevation angle Mean e.i.r.p. spectral density
(in dBm/MHz)

TiltLPR1, TiltLPR2 0°< a < 24° -3
TiltLPR3, TiltLPR4 0°< a < 24° -10
TiltLPRS5, TiltLPR6 0°< a < 24° -20

All equipment categories 24°< a £ 60° -35

All equipment categories 60°< a =<180° -41,3

NOTE: The limits are in accordance with ECC/DEC/(11)02 [i.3], Annex 1, Table 1 and note (6).

Illustrative graphics for Table 10 are shown below. Devices of category TiltLPR1 and TiltLPR2, which means a device
tilting angle up to £15°, shall comply with the limit mask in Figure 1.
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