Final draft ETS| EN 302 288-1 V1.6.1 (2012-01)

I “'{é:‘..:— #

European Standard

Electromagnetic compatibility
and Radio spectrum Matters (ERM);
Short Range Devices;
Road Transport and Traffic Telematics (RTTT);
Short range radar equipment operating in the 24 GHz range;
Part 1: Technical requirements and
methods of measurement



2 Final draft ETSI EN 302 288-1 V1.6.1 (2012-01)

Reference
REN/ERM-TGSRR-056-1

Keywords
radar, radio, RTTT, SRD, testing

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

Individual copies of the present document can be downloaded from:
http://www.etsi.org

The present document may be made available in more than one electronic version or in print. In any case of existing or
perceived difference in contents between such versions, the reference version is the Portable Document Format (PDF).
In case of dispute, the reference shall be the printing on ETSI printers of the 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
http://portal.etsi.org/tb/status/status.asp

If you find errors in the present document, please send your comment to one of the following services:
http://portal.etsi.org/chaircor/ETSI_support.asp

Copyright Notification

No part may be reproduced except as authorized by written permission.
The copyright and the foregoing restriction extend to reproduction in all media.

© European Telecommunications Standards Institute 2012.
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


http://www.etsi.org/
http://portal.etsi.org/tb/status/status.asp
http://portal.etsi.org/chaircor/ETSI_support.asp

3 Final draft ETSI EN 302 288-1 V1.6.1 (2012-01)

Contents
INtellectual Property RIGNES.... ..ottt bbb renn e 6
0 Yo (o SRS 6
1 o010 SR 7
2 REFEIBINCES ...ttt b ettt b e s e et et e st et R e e bt e bt s b e se e ae st e se e st e benbeebeneeneenteneas 7
21 NOIMBLIVE FEFEIENCES ... ceeeeerieete ettt sttt a et e e eestesbesaeebeesees e e e esebeseeebesaeeseeneenseneeseesbesaessesneeneensens 7
22 INfOrMEEIVE FEFEIENCES. ... ettt st sttt a e et et e st e st e besaesaeeneenseeeseesbesaeerenneeneeneens 8
3 Definitions, symbols and abbreVialions ...........cooceeiiiieee i 9
31 D= T aT] (0] PO SO PP PRUPTPRUSTOSOI 9
3.2 Y 1210 SRS 10
3.3 ADDIEVIBLIONS ...ttt bt h e a et e e e eE e e bt e bt e heeh e e e et e sheeh e e Rt e ne e b e bt benheeh e e e nne s 11
4 Technical requirements SPECITICAIONS ..........cceeciiiicecri et ere e ne s 12
4.1 Presentation of equipment fOr tEStING PUIMPOSES.........cciirieeririeerie sttt sb e e s eneenes 12
411 Choice Of MOCE! FOF TESLING ....veeeveiteieeieeie ettt b e s b e bbb e e b e eeren 12
4.2 Mechanical and ElECtiCal HESIGN.......cccciiiiiire bbb e e e bbbt ens 12
4.3 AUXITArY TSt EQUIPIMENT ... .eevieie et tie s e et ste et e sre e s se e beesteessesseesteenseentesseesseesaeesseenseenseenseensensensnnns 12
4.4 Interpretation Of the MEASUrEMENE FESUITS ........cviieeciesicie ettt et r et e et e e teereeeesneesnes 12
5 Test conditions, power sources and ambient tEMPErLUIES ..........covveerereeieese e e 13
51 Normal and extreme tESE CONDITIONS .........oouiieriiierieeeee ettt b et et e et e b sne e e e e s 13
52 EXEEINGl TES POWES SOUICE. .. .e.eeuetirtiieetistese ettt etese e she b eseebesb e s s eae s b eaeeb e ss e s e ebesees e e bt sb e e eb e s e e st e bt e ene b e e e ebe s ennens 13
5.3 [N o g = I (=S oo o 1 110 1TSS 13
531 Normal temperature and NUMIGITY ........o.evereeerieie e bbb e sb e e 13
532 NOIMAl TESE POWES SOUICE ...ttt ettt etttk et b e et b e et b e b et e b e s e et e bt sb et e b e ne et b e b et eb e s st 13
5321 IMLBINS VOITAGE. ...ttt bbb et b e et b e e b e bt ne e bt e b se e e eb e s b et ebesbe e ebenbennene s 13
5.3.2.2 OLNEr POWET SOUICES.......teeteeeieeeeetiestee e e teetestessaesaeesseesteanesasseasesaseasseenseensesseesseesneesseenseensesnsensenssennsens 13
54 EXIrEME tESE CONTITIONS ...ttt et b ettt et b e bt eh e e e e et sheebesaeene e e e nnees 14
54.1 EXErOIME LEIMPEIBLUINES ... .eeeiee ittt et ee et e s e b e e b e e bt e e sbe e et e e e s beeeabe e e se e e nbbe e sateesbbeenneeenares 14
54.1.1 Procedure for tests at eXtreme tEMPEIralUNES. .........cvoveieeieeecee e se e e e seesre e sae e sreesraesreesreesrees 14
54.12 EXTreme tEMPEIELUIE FBINGES. .. ouviiiiie ettt seitesitee et e aebeasbessaaeeebe s e beesae s s b e e e be e e aeeene e s beseaee s bbeensneares 14
5.4.2 EXIreme teSt SOUMCE VOITAZES. ... .ccueeee e ceesiieste et eeteste st e tesae s s re e sae et e s e e sneesseeteente e seeteenseeneesneennes 14
5421 IMLBINS VOITAGE. ...ttt et b b et b e e h bt se b bt se e bt b e se et eb e s b e e ebesbe e ebesbenneneas 14
5422 OLNES POWET SOUICES......ccvieeueetireeieeteseeaeetestese ettt ese bt e e bt sa e s ebesb e s eb e sb e s ebe e b e b e st e bt s es e eb et es e eb e b ene b e e e e nnis 14
6 LTS 0T = oo o 0] 1S 14
6.1 TESE FIXEUIE ..ttt bbbt h e st e e ee e bt eh e b e e h e e a e e s e e ee e bt sReeh e e ae et e b e ebeebeeheebe e e ennees 14
6.1.1 S0 [ = 101 1P 14
6.1.2 (@7 1] o = 1 Lo o OO TSSO U U PP USRS 15
6.1.3 General requIireMentSfOr RF CADIES........ccviieiie ettt teene e s 17
6.1.4 Shielded aneChOIC ChAMDEY ..o bbbt e sb e s e e e 18
7 Methods of measurement and limits for transmitter ParameELErS.........cooveceveeeece e 19
7.1 Methods of measurement and limits for transmittersin the 22,000 GHz to 26,65 GHz band for type A

00 [ PSSR 19
711 Permitted range of Operating frEQUENCIES ........oi ittt e 19
7111 (D= 1] oo o TSP S O PTURPRPRRRPIN 19
7112 Method Of MEBSUMEMENT..........coiiiiiee et ee et ettt b sb e s e e e e neen 19
7113 03RSO 20
71131 T 0T o 1Y 0= 20
7.1.13.2 T 11 3 o1/ 0= = 20
7.1.2 Maximum radiated average POWEr denSItY (E.0.1.0.) wioeerieiirie e e e e 20
7121 [0 11 oo o SRR 20
7122 Method Of MEASUMEMENT..........eoiie ettt sae st e e e seeseesbeseeeneeneeneeneens 20
7123 Limits for UWB maximum radiated average power density (e.i.r.p.) for type A....ccooeveeiincncnenens 22
7124 Limits for UWB maximum radiated average power density (e.i.r.p.) for type B .......occovvevineincnencns 22
7.13 Maximum radiated peak POWEr dENSITY (E.1.1.0.) wwouiiiririieieerie ettt 23

ETSI



4 Final draft ETSI EN 302 288-1 V1.6.1 (2012-01)

7131 (D= 1] o i) o U TP USSP URPRPRRSPION 23
7.132 Method Of MEBSUMEMENT..........coiiiiiee et ee et ettt b sb e s e e e e neen 23
7.1.33 Standard procedure and SEtUP EXTENSIONS...........cieeieerieeiieeeeseeseeseesteeeeeeesaesreesreesseeneeassesseesseesseesses 24
7.1.34 Limits for UWB maximum radiated peak power density (e.i.r.p.) for typeA .....ccooveovevceveeveennen, 24
7.1.35 Limits for UWB maximum radiated peak power density (e.i.r.p.) for typeB.....cccooovvovvievceevvciecnes 25
714 Methods of measurement and limits for emissionsin the 24,05 GHz to 24,25 GHz band ............cccccceeue. 26
7141 Equivalent isotropically radiated POWES (£.0.1.[0.) v.euerereirerieieereeeie et eb e 26
71411 =, 1 a1 o o P 26
71412 Method Of MEASUMEIMENT ..ottt sae st ene e e e e es 26
71413 0 T (S 28
7142 Permitted range of operating freqQUENCIES........coi it 28
71421 [ 1T Lo TSRO 28
7.1.4.22 Method of measurement for equipment not using FH modulation............cccccvvvvvevieneece e 28
7.1.4.2.3 Method of measurement for equipment using pulsed FH modulation.............cccceevvievieeveeveenneen 29
71424 03 TSR 30
7.15 Vertical plane transmitter emissionsin the 23,6 GHz t0 24 GHz band .........ccccovvecveieeeceece e 30
7.151 (D= 1] o] o TP S O PTURURPRRRPIN 30
7152 M EASUIEMENT PrOCEOUIE........ccuiiteeeteitereete ettt sttt et b e e b e et b e s e et b e et et e se e e ebesae e ebesbenenen 30
7.153 Vertical emission limitsin the 23,6 GHz to 24,0 GHz band for type A......coo oo 30
7.154 Emission lIMItSfOr TYPE B .....couiiiiiieieeite ettt et s eb b nnene 30
7.2 Radiated emissions in the non-operating-freqUENCY FaNGE.........oo et 31
721 D=, 1T a1 o) o P RTSRS 31
722 IMBASUIING FECEIVET ...ttt ettt sttt b et s e et b e h e b seeae bt s e e he b e e e e bt e b e ne e bt e b e se e bt e b e ee et eb e s b et eb e b e e 31
723 Method of measurement for emissions in the non-operating frequenCy range ........cceeveveereereecesceesee e 31
724 I 3L SO STRSPS 32
8 Methods of measurement and limits for reCeiVer PAramMELErS...........cooeeeeeererenese s 32
8.1 RECEIVES SPUMOUS EIMISSIONS.......ctiaeiiereseeseete et ete s et stesesheseesesseseesees e seeseebeseeseebeseeseeb e s e ese s b e nseneebeneenenbesneneenis 32
811 D=, 1T a1 o) o P TRSRR 32
8.1.2 Method of measurement - radiated SPUFOUS EMISSIONS .....c.cc.iiviriiireiiee e it ettt s sbe e 32
8.1.3 T 3 TSRS 33
9 M EASUrEMENT UNCEITAINLY ....e.vitieiriieeie et cete st e iteste e e ste et estesaeessesbeaaaeseesseeneesseeneensesseensesseensesseeneensensens 33
Annex A (nor mative): Radiated MeasUr EMENTS. ........coeiiieeee e 35
A.1 Test sitesand general arrangements for measurementsinvolving the use of radiated fields................. 35
A.2 Guidance on the use Of radiation tESE SITES.........cveiriririrere e e 35
A.21 W1 L (010 == o] 7= PSSP 35
A.3 Indoor test site using afully anechoic RF Chamber ...........ccoiiieii e 35
A31 Example of the construction of a shielded anechoic ChambEr ... 35
A.32 Influence of parasitic reflectionsin anechoiC ChambErS...........ccooci e 37
A.33 Calibration of the shielded RF anech0iC Chamber ..o 37
Annex B (normative): General description of measurement methods..........cccecvvieeeenieeneseenen, 38
B.1l Radialed MEASUMEIMENTS. ... .ccieeeitieieriesieeie e ste st et st et e te et e eesteeseesaesseesesseeseseeenseseesseensensesseensessens 38
B.2 Performance requirements for preamplifier and horn antenna............cccceeevieeie e 39
B.3 Measurement Of the reSIdUal CaIMIEN ...........ooiiieieri et stenn e e eeesne e 39
Annex C (informative): Example of modulation SChEMES...........ccccveieveiecce e 40
C.1 Pseudo Noise Pulse Position Modulation (PN PPM) ..o 40
Cl1 [0 1 o o SRR 40
C.l2 TypiCal OPEratioN PArBMELENS ......cuiiiiitiiteeie ettt b bbbt e e e e e sb e b e sbe e b e e st e e e b e sbenbesbeebe e e ennees 41
C.2 Pulsed FH (Pulsed Frequency HOPPING) .....cceeieiieieieieeie e sttt st ve et st sae st sneenaesreeneenresnen 41
c21 (D= 1T o] o [T UT PP UPTURPRPRRRPIN 41
C22 TYPICAl OPEIatiON PAIAMELES ......c.eivieeteiteeetertese ettt ettt ettt sb ettt sbese b e sb e e ebesb e e ebesbe e ekt sbe e ebesbe e ebesbeneebesbeneenens 42
C23 Additional requirements for pulsed FH equipment MEasUrEMENt ............covvireerireereeeere e 42
Cc231 PUISEA FH MOAUIBLION ...ttt ettt et sae e neene e e et e seesneeseeneenseneens 42
C.23.2 M EASUIEMENT FEOUITEIMENES. .....ve ettt sttt sttt ettt be bt b e bt b e bbb et b s b et eb e b e se et ebesb et nbe s ne e 42

ETSI



5 Final draft ETSI EN 302 288-1 V1.6.1 (2012-01)

C.3 PN-2-PSK (Pseudo noise binary coded phase shift KEYiNg).........ceoeevieeiiiiece e 43
C31 (D= 1] o] o [ PP P PO P URPRPRORIN 43
C32 TYPICAl OPEralioN PArBIMELEIS ......ccueeieeiteeteeteetee s e eesteeeestesreeste e teeteaseesseesseesseeseensesseesseesseenseenseenseeneessensses 44
Annex D (normative): General description of Type A: Short rangeradar equipment

operating in therange from 22,000 GHz t0 26,65 GHz.........cccccovevuenennee. 45
Annex E (normative): General description of Type B: Short range radar equipment

operating in therange from 24,25 GHzt0 26,65 GHz..........cccccevevieenennee. 46
Annex F (informative): Typical antenna elevation pattern for a 26 GHz SRR in the passive

band and the averaged elevation pattern above 30°..........cccoceeeeveveecieenens 47
Annex G (normative): Installation requirements of 24 GHz Short Range Radar (SRR)

SYSEBIMIS .ttt 48
G.1 Installation requireMENIS FOr tYPE A ...ttt ne e sn e 48
G.2 Installation requirementSfOr TYPE B........oouiiieeieii ettt et ae s re e nrenne s 49
Annex H (informative): Conversion of power density t0 €.l .Pu e e 50
[ TR == 10 (0] SRR 50
H.2  EXAIMPIE. ..o e et h R Rt R et et n e e Rt R n e n e n e 50
Annex | (informative): Bibliograpny ..o e 51
[ 11 (o T T TSR U PR PR TR 52

ETSI



6 Final draft ETSI EN 302 288-1 V1.6.1 (2012-01)

Intellectual Property Rights

IPRs essential or potentially essential to the present document may have been declared to ETSI. The information
pertaining to these essential IPRs, if any, is publicly 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 ETS| Secretariat. Latest updates are available on the ETSI Web

server (http://ipr.etsi.org).

Pursuant to the ETSI IPR Palicy, no investigation, including I PR 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.

Foreword

Thisfinal draft European Standard (EN) has been produced by ETSI Technical Committee Electromagnetic
compatibility and Radio spectrum Matters (ERM), and is now submitted for the V ote phase of the ETS| standards
Two-step Approval Procedure.

For non EU countries the present document may be used for regulatory (Type Approval) purposes.

Equipment compliant with the present document is intended for fitment into road vehicles, thereforeit is subject to
automotive EMC type approval and has to comply with Directive 95/54/EC [4]. For use on vehicles outside the scope of
Directive 95/54/EC [4] compliance with an EMC directive/standard appropriate for that use is required.

The present document is part 1 of a multi-part deliverable covering Electromagnetic compatibility and Radio spectrum
Matters (ERM); Short Range Devices, Road Transport and Traffic Telematics (RTTT); Short range radar equipment
operating in the 24 GHz range, as identified below:

Part 1: "Technical requirements and methods of measurement” ;

Part 2. "Harmonized EN covering the essential requirements of article 3.2 of the R& TTE Directive".

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): 6 months after doa
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1 Scope

The present document specifies the technical requirements and methods of measurement for Short Range Devices
(SRD) working as UWBdevices with at least 500 MHz bandwidth in the 22,000 GHz to 26,65 GHz frequency range
intended for Road Transport and Traffic Telematics (RTTT) applications, such as automotive 24 GHz Short Range
Radar (SRR) for e.g. obstacle detection, stop and go, blind spot detection, parking aid, backup aid, precrash and other
automotive applications.

The present document covers transmitters intended to operate in atemporary frequency designation under the 24 GHz
ECC decision CEPT/ECC/DEC/(04)10 [i.7], the EU Commission decision on 24 GHz SRR 2005/50/EC [i.1] and the
amendment as presented in RSCOM 11-07 21 [i.8].

The operating frequency range for intentional UWB emissions with at least 500 MHz bandwidth in the 22,000 GHz to
26,65 GHz range until 30t" June 2013 as given in annex D and from 24,25 GHz to 26,65 GHz until 1st January 2018 as
given in annex E. However, the date of 1 January 2018 will be extended by 4 years for automotive short-range radar
equipment mounted on motor vehicles for which atype approval application has been submitted pursuant to Article 6(6)
of Directive 2007/46/EC [6] and has been granted before 1 January 2018.

The present document applies to:

a) Transmittersin the range from 22,000 GHz to 26,65 GHz operating as UWB devices over the specific
bandwidth defined for the individual devices.

b) Receiversoperating in the range from 22,000 GHz to 26,65 GHz.
c) Integrated transceivers.

The present document contains the technical characteristics and test methods for short range radar equipment fitted with
integral antennas.

The present document does not necessarily include all the characteristics which may be required by a user, nor doesit
necessarily represent the optimum performance achievable.

The present document covers short range radar mobile applications. The present document covers only SRR equipment
for road vehicles.

The present document complies with field limits for human exposure to electromagnetic fields as provided by the
EC Recommendation 1999/519/EC [i.2] and the methods for compliance demonstration in EN 50371 [i.3].

2 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
reference document (including any amendments) applies.

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.

2.1 Normative references
The following referenced documents are necessary for the application of the present document.
[1] CISPR 16 (parts 1-1, 1-4 and 1-5): " Specification for radio disturbance and immunity measuring
apparatus and methods; Part 1: Radio disturbance and immunity measuring apparatus’.
2] CEPT/ERC/REC 01-06: "Procedure for mutual recognition of type testing and type approval for
radio equipment".
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