ICS 33.060.99, 33.100.01 SLOVENSKA TECHNICKA NORMA Februar 2018

Zariadenia s kratkym dosahom (SRD) STN
Radar na sondovanie hladiny v nadrziach (TLPR) EN 302 372 V2.1.1
pracujuci vo frekven énych pasmach od 4,5 GHz
s do 7 GHz, od 8,5 GHz do 10,6 GHz, od 24,05 GHz
TN do 27 GHz, od 57 GHz do 64 GHz, od 75 GHz do 85
GHz

Harmonizovana norma vz tahujuca sa na zakladnée 87 2372
poziadavky pod Fa élanku 3.2 smernice 2014/53/EU

Short Range Devices (SRD); Tank Level Probing Radar (TLPR) equipment operating in the frequency ranges 4,5 GHz to 7 GHz, 8,5 GHz to
10,6 GHz, 24,05 GHz to 27 GHz, 57 GHz to 64 GHz, 75 GHz to 85 GHz; Harmonised Standard covering the essential requirements of
article 3.2 of the Directive 2014/53/EU

Tato norma obsahuje anglicka verziu eurépskej normy.
This standard includes the English version of the European Standard.

Tato norma bola ozndmena vo Vestniku UNMS SR &. 01/18

Obsahuje: EN 302 372 V2.1.1:2016

126037

Urad pre normalizaciu, metrolégiu a skasobnictvo Slovenskej republiky, 2018

Podla zakona €. 264/1999 Z. z. o technickych poZiadavkach na vyrobky a o posudzovani zhody a o zmene a doplneni niektorych
zakonov v zneni neskorSich predpisov sa slovenskéa technicka norma a €asti slovenskej technickej normy mézu rozmnoZzovat alebo
rozSirovat len so sthlasom slovenského narodného normaliza¢ného organu.



STN EN 302 372 vV2.1.1: 2018

ETS| EN 302 372 V2.1.1 (2016-12)

. “E'-“:"::--—

HARMONISED EUROPEAN STANDARD

Short Range Devices (SRD);

Tank Level Probing Radar (TLPR) equipment operating in the
frequency ranges 4,5 GHz to 7 GHz, 8,5 GHz to 10,6 GHz,
24,05 GHz to 27 GHz, 57 GHz to 64 GHz, 75 GHz to 85 GHz;
Harmonised Standard covering the essential requirements
of article 3.2 of the Directive 2014/53/EU

Urad pre normalizéciu, metrolégiu a skugobnictvo Slovenskej republiky



STN EN 302 372 V2.1.1: 2018
2 ETSI EN 302 372 V2.1.1 (2016-12)

Reference
REN/ERM-TGUWB-131

Keywords

EHF, harmonised standard, radar, regulation,
SHF, 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 - NAF 742 C
Association a but non lucratif enregistrée a la
Sous-Préfecture 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
Urad pre normalizaciu, metrologiu a skuSobnictvo Slovenskej republiky


http://www.etsi.org/standards-search
https://portal.etsi.org/TB/ETSIDeliverableStatus.aspx
https://portal.etsi.org/People/CommiteeSupportStaff.aspx

STN EN 302 372 vV2.1.1: 2018

3 ETSI EN 302 372 V2.1.1 (2016-12)
Contents
Intellectual Property RIGNES.... ..ot e e b e 8
01 Yo (o ST 8
AV TeTo = L= g oS = 011 070] oo | OSSPSR 8
gL [N o1 o] o PSSR 8
1 o0 o< TP PR PSPPI 10
2 REFEIBINCES ...ttt b e bbb e b et e e et e Rt e bt b e bt s e e et et et et e nnenr e b es 10
21 NOFMBLIVE FEFEIEINCES ...ttt ettt ettt b et et e ekt s bt bt s bt e ae e e e s et seeeb e s bt eh e e ne e e e b sheebeeaeene e e enrenes 10
2.2 INFOrMELIVE FEFEIEINCES. ...ttt ke b ettt et et bt bt e a e et e b e s besheebeeneene e e enbe e 11
3 Definitions, symbols and abbreViationS ............coeeceiieiene e st 12
31 D= T 0T (1) 1 PRSI 12
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 13
33 Y o] o= V7= 0] 14
4 Technical requirements SPECITICAIONS ..........cceeiiiiciese e reere s re s 15
4.1 ENVIironmental CONAITIONS............oiiitiiieieie ettt bbbttt et b et b e e e e b e eb e aeene e e e e e 15
4.2 GBNENEL ...ttt bbb b bR R e R Re R e R £ SR e e R £ e R e R e AR e AR eb e Rt R e e e e b e Rt eRe bt e Rt enee e ennas 15
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 15
431 Permitted frequency range Of OPEIALION. ... ..ottt 15
4311 F Y o] o T Tor= o] 11 2O OSSPSR U PRSP 15
4312 (D= S'ei g o1 [o] o [N TSP P ST P PP STPPTOTSRURPTPRON 15
4313 0 T (USRS 15
4314 (@01 0] 17T Tox TSRS 15
432 (@7 01= = 1] a0 8 7= 107 11T/ o |1 o TS 16
4321 N o o] oo 1 11 S 16
4322 (01 1 o) o OSSR 16
4.3.2.3 00PN 16
4324 (@000 11072106 TSP SO PTURURPRRSURIN 16
4.3.3 Maximum value of mean Power SPECLral dENSILY .......c.cccuevieiieie e 16
434 MaXiMUM VAl UE OF PEEK POWET ......couiieiiitereeieete sttt sttt sttt ettt sttt b e st sb s 16
434.1 F Y o] o T Tor= o] 11 2O OSSPSR U PRSP 16
4.34.2 (D= S'ei g o1 o] o [T P ST P PP PSTPPTOTSRUPPTRN 17
4343 0 T (SO 17
4344 (@01 0] 17T Lo TSP 17
4.35 (0 1o 10 11 £ TP U O PRURTURURPRRIN 17
4.3.6 011V 0 0110 o = T 17
4.3.7 (@107 =011 o] = TSRO U PP RRSTRRTP 17
4.3.8 TransMitter UNWaANTEA EMISSIONS. ........eiuereeeeierteste sttt e e e e bbbt st et e e e se et e sbesbesbesaesbenbesaeene e e eneenes 17
4381 N o o] 1Moo 1 1 17
4382 (01 1 o) o SR 17
4383 I T (SO RPTRSRN 18
4384 (@01 0] 17T Tox TSP 18
4.4 Receiver CONfOrmManCe MEOUITEMENTS .........ceiireiriereee ettt b e sb et se e eb e bt sa s b b sesbe e e e ens 18
44.1 (€71 PR 18
4.4.2 RECEIVES SPUMOUS BIMISSIONS.......ctiueitirteeetesteeete ettt sttt et b bt bbbt b et b e b et e b e s b et e b e se et ebese et ebenneneeee 18
4421 F Y o] o [ Tor= o] 11 2O OSSOSO 18
4422 (01 1 o) o OSSR 18
4423 00RO 18
4424 CONTOIMNAICE. ... ettt sttt ettt ettt b e b bt et et e se e eb e s bt eh e e s e e e et e se e eE e s Rt eaeeae e s eh e e e e b e besbeabe e e ennenrens 19
4.4.3 e e = BT 7= 7= 10T | 1T o S 19
4431 N o o] o= o1 11 PR 19
4432 (D= S'ei g o1 [o] o [N TSP P ST P PP STPPTOTSRURPTPRON 19
4433 0 T (O PRRRSR 19
4434 (@0 0] 17T Tox TSRS 20
4.5 ReqUirements fOr SPECLIUM GCCESS ......coviiieiirtireeieete sttt ettt eb et b et b et b e e eb e a e b e b et eeb e e ens 20
451 DeteCt and AV0IA (DAA) ..ottt ettt b e bbbt bbb et b et b et b 20

. ETSI
Urad pre normalizaciu, metrologiu a skuSobnictvo Slovenskej republiky



45.2
453
4.6

4.7
4.7.1
4.7.2
4.7.3
4731
4732
4.7.3.3
4.7.3.4
4.7.4
4.74.1
4.74.2
4.74.3
4.74.4
4.7.5
4.75.1
4752
4.75.3
4.75.4
4.7.6
4.7.7
4.7.8
4.78.1
4.78.2
4.7.8.3
4.7.8.4
4.7.9
4.79.1
4.79.2
4.79.3
4.79.4

5
5.1
5.2
521
522
523
5.24
525
5.2.6
5.2.7
528
5.3
531
532
533
534
535

6
6.1
6.2
6.3
6.3.1
6.3.2
6.3.3
6.34
6.3.5
6.3.6

STN EN 302 372 vV2.1.1: 2018

4 ETSI EN 302 372 vV2.1.1 (2016-12)

RS0 g o=t o T (0= ) P 20
011V (01420 £ (0 20
ANLENNA TEOUITEIMIENES. ... oo te et eee e et et et e e este s e s e e steetesseesseesse e seanteassesseesseesseenseensesneesaeesseanseenseensennsensensnnns 20
Other requirements and mitigation tECANIGQUES...........ccuv it 20
GBINENEL ...ttt b e h e bR R R R k£ e E e R e R SR e Rt Rt Rt et e b et Rt ebesaeenne s enras 20
Adaptive POWEN CONEIOI (APC) ..ottt e te s e e saeesreesaeeseenteenseenaessansnaesnens 21
ACLiVity FACLOr 8N AULY CYCIE......cuiiiiitireeetere bbbttt b e e 21

F Y o] o T Tor= o] 11 2O OO STR U SORTU PRSP 21

(D= S'ei g o1 o] o [T PSPPSR PRTOTSRURPTRON 21

0 T (S STRRS 22

(@0 0] 17T Tox TSRS 22
Frequency domain MItIGalioN ........ccciiuieiiciesees et e st et e e e e tessaese e teeteenneeneennes 22

N o o] o= o1 1 P 22
(01 1 o) o SR 23

[T 11 T TP S O TP PRTURPRRSSPN 23
CONTOMNAICE. ... etttk ettt ettt b e bt b et et e se e eb e bt eh e e s e e e et e ee e eb e s Rt eaeeae e s en e e e e s e besbeebe e e ennennens 23

I 11 o [0 = i o €SP 23

F Y o] o [ Tor= o] 11 OO TSR U TSR U TSP 23

(D= S'ei g o1 o] o [T P TSP P PP STPPTOTSRURPTRRON 23

0 T (SO 23
(@01 0] 17T Tox TSP 23

B 01S 1007 I = o = 1o PSSP 23
ST TEOISIIALION ...tttk b ekt b et b e bt eb e b e s e e bt s b e e e b e s b e se e bt sb et eb e sb e e ebesbe e ebesbennenen 23
Equivalent mitigation tECNIQUES. ..........ocuiiieecece ettt e aeene e enes 23

N o o] 1Moo 1 1 23
(01 1 (o) o S 24

[T 11 T TP S O TP PRTURPRRSSPN 24
CONTOMNAICE. ... etttk sttt ettt b s bbb et et se e eb e s bt e b e e s e e e e b e se e ebe s Rt eheeae e s ene e e e s e besbeabenaeenneneens 24

Range of MOdUulation PAr@MELENS .........c.oiieiieiice et e e e st e tess e sreesteeteenteeneesneennes 24

F Y o] o T Tor= o] 11 2O OSSPSR U PRSP 24

(D= S'ei g o1 [o] o [N TSP P ST P PP STPPTOTSRURPTPRON 24

0 T (USRS 24
(@00 1710 TSP 24
Testing for compliance with technical reqUIrEMENtS............ooeeiiirn s 24
Environmental conditionS fOr tESHING ......cocvviiriieiiecies e e e re et enee s 24
General CONAitIONS FOr LESHING ....vouveeieiieiie et e et e et e e s teeeesseesseesaeeseenseenseeneeeneesneesneas 25
PrOAUCE INFOFMBLION ... ettt bbbttt et bbbt bt e ae e e e sb e besaesbe e e enneneea 25
Product information useful to faCilitate tESHING.......cveveriere e 25
Requirements for the test MOAUIBLTON ...........ooiiiiii bbb 25
Test conditions, power supply and ambient teMPEratUrES ...........eovrirerrireres e 25
Choice of eqUIPMENt FOF TESE SUITES. .......eerieieeiete ettt b e b b srennene 25
Multiple operating bandwidths and multiband eqUIPMENt...........cooeiiiiirenee e 26
Testing of host connected equipment and plug-in radio eVICES ..o 26
Radiated measurement arranQEMENTS.........cceeceeiuieereeeseeseeseesteseeseesseesaeesseeseassesseesseesseesesssesssesnsssnsesnes 26
Interpretation Of the MEASUrEMENE FESUITS .........viieeceeeee et et e st e e e et e e eeeeeeneeenes 26
GBINENEL ...ttt h e bR R R R k£ e E e R e R eE e Rt e Rt ehe e e e b e bRt ebeeneeneenenras 26
Conversion loss data and measurement UNCEIAINTY ..........ccvivereereereerie e seeseesteeste e ssae e e sseeeesneesnes 27
Measurement uncertainty is equal to or less than maximum acceptable uncertainty.........c..cccoeeveveveenne. 28

M easurement uncertainty is greater than maximum acceptable uncertainty..........ccccoeevevcereeveesescee s, 28
TSSO 28
CONTOrMENCETESE SUITE......eeeeie ettt et e te et e s tesbeeeeseeeneestesneeseesneenseseseeeneeneenneenes 28
011 0o 1 1 o o P RSR 28
INitial MEASUMEMIENE SEEPS ... eeteeieeiesee e st e st et e et e e e et e e e saeesseesreesteesesaeesaeesseenseenteessesseesseesseesseeseensenneennns 28
RAIAEE0 MEBSUMEIMENTS. .....ceititeite ettt sttt ettt ettt s r bbb e e st e s e e e e s e besheeb e s Rt eh e e e e e e sbeshesbeeneenee e enrenes 29
GBINENEL ...t b e h e bR R E R R £ e e e R e R R e Rt Rt R e e e e b e bRt ebeeneennenenras 29
Test sites and general arrangements for measurements involving the use of radiated fields...................... 29
Guidance on the use of aradiation TESE SItE.........uiiiiiiee e e 29
(@o 1T o] 1T oo [0 5= Lo ! 29
Standard teSt MELNOUS....... .o ettt s r et e et e teseesne e eneeneeneas 29
Standard calibration MELNOM .............oieee e et e e e eas 29

. ETSI
Urad pre normalizaciu, metrologiu a skuSobnictvo Slovenskej republiky



STN EN 302 372 vV2.1.1: 2018

5 ETSI EN 302 372 vV2.1.1 (2016-12)
6.4 CONAUCTEA MEASUMEIMENTS. ...ttt ettt sttt sttt se e st e b ebees e et e beae e b e s bt eheebeeaeenbene e s ebesbeebesneenee e ennes 29
6.4.1 LT 0T = S o TSP 29
6.4.2 01 o o= (o P 29
6.5 Conformance test suite for transmitter ParamMELErS.........ccve e i 29
6.5.1 LCT= 0T o O SPPSPPSN 29
6.5.2 Method of measurements of the Ultra-Wideband emiSSIONS..........ccevieierinineneneeee e 30
6.5.3 Permitted frequency range Of OPEIALION. .......cccoi i bbb 30
6.5.4 Operating DANOWIALN. ..o bbb et eb et e e b b e b b nnene 30
6.5.5 Mean power spectral denSity MEBSUINEIMENTS. ........coceiiierieerieeee ettt sbe e 31
6.5.6 PEBK POWET MEASUNEMENTS. .....eivieeteite ettt sttt sttt b et ie b e it b e bt bt b e e b e se et b e sb et sb e n e 34
6.5.6.1 (D= S'ei g o1 o] o [P O PSP RTPPTOTSRUPTPTPRN 34
6.5.6.2 Radiated tESt PrOCEUAUIE.......cue ettt et e e e e e e e te st e saeesaeesaeesaeenseenseenseenaesneesnnesenns 35
6.5.6.3 (ol aTe [§oi =0 I == A o] 0 0= (1= TS 35
6.5.7 EXEErior lIMIt MEASUMEIMENT.........cui ittt sttt b sttt et b bt e bt e s e e e e besresbe e e ennennea 35
6.5.8 QLI o OSSP 35
6.5.9 OFNEY EIMISSIONS. .....tiitieteite ettt sttt ettt et b h e a e e e bk e s h e e b e e bt eh e e e e e e abesh e eb e eaeeb e e e et e nbesbeebesneense s ennas 35
6.6 Conformance test SUite fOr FeCEIVEr PArAMELENS .........ccuveieeiesie e ee e re e sttt e e reesaeesaesraesreesreas 35
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 35
6.6.2 RECEIVES SENSILIVITY ...ttt bbb et b e bbb et b b et eb e b 35
6.6.3 Interferer SIgNal NANAITING ........coeiie e et b e et b e bbb 35
6.6.3.1 (D= S'ei g o1 o] o [T PSPPSR PRTOTSRURPTRON 35
6.6.3.2 Interferer frequenCies and POWES TEVEIS ... 35
6.6.3.3 LS = | ol 0 o SRR 36
6.6.34 EQUIVAIENT SCENGIMO .....iceeietieieeiee et s ettt et e et e et et e e e teesteentesneesaeesseesneeseenteenseensenneesnaesanas 37
6.6.3.5 Radiated test setup for the equUIValENt SCENAIIO .........cccvveiirieie e neees 37
6.6.3.6 Conducted test setup for the equIValeNt SCENAMO .........c.ccverieriieie e 40
6.6.3.7 Test procedure for the equIValeNt SCENAIIO..........cccueiieiieiee e 41
6.6.3.8 AEINALIVE SCENAITO ...tttk ettt bbbt a e e b e b e s et e b e s heeae e e e s e eesbeebesaeere e e ennees 42
6.6.3.9 Radiated test setup for the alternalive SCENAINO .........ccvvecieeieiee e 42
6.6.3.10 Conducted test setup for the alternative SCENAITO ........co.ioeirierreee s 43
6.6.3.11 Test procedure for the alternative SCENAINO ..o e 44
6.7 Conformance test SUItES fOr SPECLIUM BCCESS ..ottt sttt bbb e 45
6.7.1 Detect and avoid MECNANISIMS........ceeieie et e ettt sttt e e se e teseesaesaeeseeseeneenseseessessesaessesneenseseens 45
6.7.2 RS = gl o= o P RRSRN 45
6.7.3 011V 0 (0110 o = S 45
6.8 Conformance test suites for antenna reqQUITEIMENES. .........cueiieiiecieeieee e se e ee e e e e e e e eseesraesreesreas 45
6.9 ONEY TESE SUITES ...ttt ettt bbbt s et e e bt s bt b e e st ea e e e e s e b e seeeb e e Rt ehe e e e s e b e sbeebesaeene e e eneas 45
6.9.1 Adaptive POWEr CONEIOI (APC) ..ottt et eete s e saeesreesaeenseenteeneeenaesransnaeseens 45
6.9.2 ACLIVity TaCtOr @Nd AULY CYCIE......ui ettt e et e et e sneesreenteenteenaeeneesnaennees 45
6.9.3 Frequency domain MItIGalioN ........cccieuieeicieseese et e st et e e e e tessaesse e teeteeneesneesnes 45
6.9.4 ShIEIAING EFfECES ...t bbb e et b bbbt b bbb ens 45
6.9.5 I 0 1C 107 = o = 1o PSS 46
6.9.6 ST TEOISIIALION ...ttt ettt ettt b et b e h e b se bt e b e e eb e eb e e e bt s b e neeb e se e e eb e sb e e ebesb e e ebesbennenen 46
Annex A (normative): Relationship between the present document and the essential
requirements of Directive 2014/53/EU ........ccooovieeieieeieneeenesee e 47
Annex B (informative): Application form for tESHiNG.......cevceiiieereccec e 48
2 0 R [ g1 0o 1o o o PSSR 48
B.2 Genera information as required by ETSI EN 302 372, ClaUSE 5.2 .......ccooiriiirieieeeeeceee e 48
B.2.1 Type of equipment (stand-alone, combined, plug-in radio device, EC.) ....ovvveverieice i 48
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........cooveii e 48
B.3 Signal related information as required by ETSI EN 302 372, clause 4.3.......ccooeeeeveeeeneenesieeee e 49
B.3.1 gL 0o 1 1 o o PSS 49
B.3.2 Operationa frequency range(s) of the EQUIPMENT ..o e 49
B.3.3 Nominal channel DaNAWITIN(S).........eiieriee et e te s aesreesaeesreesneenseenseens 49
B.3.4 The type of modulation used by the eQUIPMENL..........ccoi e 49
B.3.5 The worst case mode for each of the fOllOWING LESES.........ccoveii e 49

. ETSI
Urad pre normalizaciu, metrologiu a skuSobnictvo Slovenskej republiky



STN EN 302 372 vV2.1.1: 2018

6 ETSI EN 302 372 V2.1.1 (2016-12)
B.4 RX testinformation asrequired by ETSI EN 302 372, ClaUSe 4.4.........ccveeeieeiieie et 50
B.4.1 WOrSt CaSE MO FOr RX TESES ...ttt bbbttt b bbb e bbb b eaeene e e b e 50
B.4.2 Performance criterion and level of PerforManCe..........oovoeeie et 50
B.4.3 RXEESE SBIUP .. e e a e e 50
B.4.4 Definition of INEEITErNG SIGNAIS ......c.oiiiiiiee bbb 50
B.5 Information on mitigation techniques as required by ETSI EN 302 372, clause 4.7 ........ccccceevveevennnne. 51
B.5.1 MitiQatiON TECHNIGUES. .......eeeeeiteeet ettt b et b et b e s bt et b et se bt s e b b e e eb e nn e e ens 51
B.6 Additional information provided by the applicant .............cocovieieii e 51
B.6.1 About the eqUIPMENT UNEY TESL..........coueieeie e bbb b bt e e e 51
B.6.2 Additional items and/or supporting equipment ProVided ... e 51
Annex C (nor mative): Radiated MeasUr@MENt..........coovviriieree e 53
C.1 Testsitesand general arrangements for measurements involving the use of radiated fields................. 53
C.10 LT 0T SRS 53
Cl1 ANECNOIC CAIMDET ... .ttt ae st e e e n e e e et e teseeebesneeneeneensees 53
Cl1l2 Anechoic chamber with aconductive ground PLaNe. ..o 54
C.13 OPEN AEATESE ST (OATS) ettt ettt ettt sttt h e bt h e bt a e b e e bt s b et e bt e e st b e s e et eb e s b et ebe b e e 56
C.l4 Minimum requirements for test sites for measurements above 18 GHzZ.........cccccevvieiinieierere e 57
C1l5 = = 1= 0] 0 TSRS URUPR PR 59
C.16 SUDSHTULTION BINEEIMNEL. ...ttt ettt e s e b e bt sb e e s e et es s e se e b e e bt eheebesheeh e e e e s e besbeebesneenee e ennas 59
Cl1l7 V== ST T 0T 1= 1 SR 59
C.2 Guidance onthe use of radialion tESE SILES........ccuviiiriereree e enes 59
C.20 LT 0T PSSR 59
c21 Verification Of the TESE SITE ....ouiiiceee e ettt e e et e st besneene e e eneees 59
C22 Preparation Of ThE EUT .......o.i ittt bbb bbbt b bt nb e n et 60
C.23 POWES SUPPITESTO TNE EUT ...ttt b et eb e b 60
C24 RANGE TENGEN. ... b et b et b e et b et b e n e 60
C25 S (= 1= 0= = 1) SRS 61
(O3 I oo T oTo KoK= T 7= TS 61
C.4  Standard teSt MELNOUS........ceiirieriesiie et st e et b e be e b nte e enes 61
c4.0 LT 0T SRS 61
c41 CAlIDIAIEO SEIUD ...ttt bt b e et b et h e b ekt b s e Re b s e e bt b e ae e bt s et b e e e et b e bt b e n e 62
c4z2 S0 1S 1 (0 0] 8 1= 1 7o o PSSR 62
Annex D (nor mative): Conducted MEASUN BMENTES.......ccviririeierieee e 64
Annex E (normative): Installation requirementsof Tank Level Probing Radar (TLPR)
EOUIPIMENT ...ttt b e st e e e b enenrens 65
Annex F (normative): Requirements on test tank ... 66
Annex G (informative): Electromagnetic leakage from aEUT ... 67
LT R T 0 SO 67
G.2  SUrvey Of SOUICES Of 1EAKAGE. .......eiuiirereiteeeiee ettt bbb se st b e n e n e enes 67
Annex H (infor mative): M easur ement antenna and preamplifier specifications...........ccccveeveenene. 69
Annex | (informative): Practical test distancesfor accurate measurements.........cccoeeeveveeiesiennens 70
S A 1 011 0o 1o o o PSS 70
.2 Conventional near-field measurements distanCe lIMit ..o 70
Annex J (infor mative): Range of modulation par amMeters. ........cccoeveirerenenese e 71
O o U= 4gTo o (0] 1o o ST 71
J11 (D= 1 o] (o) o [P PP RURUSTOSPP 71
J2  Frequency modulated CONtINUOUS WEVE ..........cccuiiueeiieiieeee e eeesie st eee st saesteeaestesreetesaeeneestesnseneesreenes 72

. ETSI
Urad pre normalizaciu, metrologiu a skuSobnictvo Slovenskej republiky



STN EN 302 372 vV2.1.1: 2018

7 ETSI EN 302 372 V2.1.1 (2016-12)
J21 D= 1 o] (o) o [T PP PR USTOSPP 72
Annex K (informative): Yo T o ST 73
Annex L (informative): General requirementsfor RF measurement equipment ..........cccccoceeeevennene 74
R o o) = SRS 74
I S Y (Y=o 11 o[- 74
L.3  EXternal NarmONiC MIXENS .....cc.cueiririiriesisiesiesteee et sse st sttt st se st st be st e s e e nenbesbense s e nens 75
L.31 g1 0o 1 1 o o PSS 75
L.3.2 SIGNEAL THENLITICAIION ...ttt et bbbt b et eb e bbbt eb e b 76
L.3.3 IMEBSUMEMENT NINES ...ttt sttt et e et e seesbeeseeae e e e seseeseeebeeaeeaeeneeneeseasessesaeeseeneeneensens 77
I (=2 0o L 1T TSSOSO TR URPRPPTPPI 77
L.5  IMEBSUIMNG FECEIVES ....cueueitisiestesiesie ettt st st se et se e bbb e s b e st e e e e e st e st e b e e bt nb e e b et e e e st eneebenbesbenee s enens 77
Annex M (informative): Radar targetsfor radiated measur emMents.........cocvevererereneneeieeeseseeee 78
AV g1 0o [ (o o OSSPSR 78
M.2 Radar cross sections of suitable radar targetsS...........coeeveriierienereeeeeee e 78
M.3 Boundary conditions of the RCS @QUELIONS............ceiiiiiieriiiee et 81
Annex N (informative): Boundary conditionsfor theradar equation...........c.ccoceeererereieeiesenennenn 83
AN Bt O [ 0o 1o o o PSSR 83
AN P2 = = o oo o [ o o PSSP 83
N.3  POINt tArGEL CONTITION ...ttt bbbt bbb e ese et benr e s nn e s e 84
Annex O (informative): Bibliography ..o e 86
Annex P (informative): (O T [o Tl o T o YT 87
[ 1S 0] Y PSSP 88

. ETSI
Urad pre normalizaciu, metrologiu a skuSobnictvo Slovenskej republiky



STN EN 302 372 V2.1.1: 2018
8 ETSI EN 302 372 V2.1.1 (2016-12)

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.8] 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.6].

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.

National transposition dates

Date of adoption of thisEN: 5 December 2016
Date of latest announcement of this EN (doa): 31 March 2017
Date of latest publication of new National Standard

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

There have been no significant technical changes incorporated from the previous version of the present document.

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

Clauses 1 and 3 provide a general description on the types of equipment covered by the present document and the
definitions and abbreviations above.

Clause 2 provides the information on normative and informative reference documentation.
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Clause 4 lists al technical requirements specifications. This includes transmitter and receiver conformance
requirements as well as requirements for spectrum access, antennas and mitigation techniques.

Clause 5 addresses the conditions for testing. This includes the environmental conditions and product information of the
equipment to be tested. It also gives advice on the interpretation of the measurement results and gives the maximum
measurement uncertainty values.

Clause 6 provides the information on conformance test suites. This includes test suites for transmitter and receiver
parameters as well as test suites for spectrum access, antenna requirements and others.

Annex A explains the relationship between the present document and the essential requirements of Directive
2014/53/EU [i.6].

Annex B provides an application form for facilitating the test preparation.

Annex C lists genera requirements on radiated test setups.

Annex D provides information about the requirements of conducted measurements.

Annex E lists the ingtallation requirements of a Tank Level Probing Radar (TLPR) on atank.

Annex F establishes the requirements on the test tank.

Annex G deals with electromagnetic leakage from atank with an installed TLPR.

Annex H gives recommendations on measurement antennas and preamplifiers.

Annex | deals with practically useful approximations of the far field conditions for radiated measurements.
Annex J describes the range of modulation parameters for TLPR instruments.

Annex K gives information on the atmospheric absorption of electromagnetic waves as a function of frequency.
Annex L gives practical information on RF measurements, especially in higher frequency bands.

Annex M givesinformation on radar targets for radiated measurements.

Annex N describes the boundary conditions for the Radar equation.

Annex O (bibliography) lists further related documents.

Annex P contains the change history of the present document.
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1 Scope

The present document applies to the following equipment types:

Tank Level Probing Radar (TLPR) applications are based on pulse RF, FMCW or similar wideband techniques. TLPR
radio equipment types are capable of operating in al or part of the frequency bands as specified in table 1.

Table 1: Tank Level Probing Radar (TLPR) permitted frequency bands [i.7]

TLPR assigned frequency bands (GHz)
Transmit and Receive 45t07
Transmit and Receive 8,510 10,6
Transmit and Receive 24,05 to 27
Transmit and Receive 57 to 64
Transmit and Receive 75 to 85

The present document contains requirements to demonstrate that TLPR equipment both effectively uses and supports
the efficient use of radio spectrum in order to avoid harmful interference.

Table 1 showsalist of the frequency bands as assigned to Tank Level Probing Radarsin the EC Decision
2013/752/EU [i.7] and CEPT/ERC Recommendation 70-03 [i.1] as known at the date of publication of the present
document.

TLPRs are used for tank level measurement applications in many industries concerned with process control to measure
the amount of various substances (mostly liquids or granulates). TLPRs are used for a wide range of applications such
as process control, custody transfer measurement (government legal measurements), water and other liquid monitoring,
spilling prevention and other industrial applications. The main purposes of using TLPRs are:

. to increase reliability by preventing accidents,
e toincreaseindustrial efficiency, quality and process control;
. to improve environmental conditions in production processes.

The present document applies to TLPRs radiating RF signals towards the surface of a substance contained in a closed
tank. Any radiation outside of the tank is caused by leakage and is considered as unintentional emission. The present
document does not necessarily include all the characteristics, which may be required by a user, nor does it necessarily
represent the optimum performance achievable, it applies only to TLPRs fitted with dedicated antennas.

TLPRs aways consist of acombined transmitter and receiver and are used with an integral or dedicated antenna. The
TLPR equipment is for professiona applications where installation and maintenance are performed by professionally
trained individuals only.

The scopeislimited to TLPRs operating as Short Range Devices (SRD), in which the devices are installed in closed
metallic tanks or reinforced concrete tanks, or similar enclosure structures made of comparable attenuating material,
holding a substance, liquid or powder.

The TLPR applications in the present document are not intended for communication purposes. Their intended usage
excludes any intended radiation into free space.

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.
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Referenced documents which are not found to be publicly available in the expected |ocation might be found at
http://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.

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

[1] ETSI TR 100 028 (all parts) (V1.4.1) (12-2001): "Electromagnetic compatibility and Radio
spectrum Matters (ERM); Uncertainties in the measurement of mobile radio equipment
characteristics'.

[2] CISPR 16-1-1 (2015): " Specification for radio disturbance and immunity measuring apparatus and
methods; Part 1-1: Radio disturbance and immunity measuring apparatus - Measuring apparatus’.

[3] ETSI TR 102 273 (all parts) (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'.

[4] ANSI C63.5 (2006): "American National Standard for Electromagnetic Compatibility - Radiated
Emission Measurements in Electromagnetic Interference (EMI) Control - Calibration of Antennas
(9 kHz to 40 GHz)".

[5] ETSI EN 303 883 (V1.1.1) (09-2016): " Short Range Devices (SRD) using Ultra Wide Band

(UWB); Measurement Techniques'.

[6] 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".

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.

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/ERC/Recommendation 70-03: "Relating to the use of Short Range Devices (SRD)".

[i.2] Recommendation ITU-R SM.1754: "Measurement techniques of Ultra-wideband transmissions®.

[i.3] ETSI TS 103 051: "Electromagnetic compatibility and Radio spectrum Matters (ERM); Expanded
measurement uncertainty for the measurement of radiated electromagnetic fields'.

[i.4] ETSI TS 103 052: "Electromagnetic compatibility and Radio spectrum Matters (ERM); Radiated
measurement methods and general arrangements for test sites up to 100 GHz".

[i.5] Recommendation ITU-R P.676-10 (09-2013): " Attenuation by atmospheric gases’.

[i.6] 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, (OJ L153, 22.5.2014, p62).

[i.7] European Commission Decision 2013/752/EU amending Decision 2006/771/EC on harmonisation
of the radio spectrum for use by short-range devices and repealing Decision 2005/928/EC.

[i.8] 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 | nstitute as regards radio equipment in support of Directive
2014/53/EU of the European Parliament and of the Council.
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[i.9] European Commission Decision 2009/343/EC amending Decision 2007/131/EC on allowing the
use of the radio spectrum for equipment using ultra-wideband technology in a harmonised manner
in the Community.

[i.10] ETSI TR 102 215: "Electromagnetic compatibility and Radio spectrum Métters (ERM);
Recommended approach, and possible limits for measurement uncertainty for the measurement of
radiated electromagnetic fields above 1 GHZ".

[i.11] CEPT/ERC Recommendation 74-01: "Unwanted emissions in the spurious domain" (Siéfok 98,
Nice 99, Sesimbra 02, Hradec Kralove 05, Cardiff 11).
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