ETS| TR 102 704 V1.2.1 (2012-03)

Electromagnetic compatibility
and Radio spectrum Matters (ERM);
System Reference Document;
Short Range Devices (SRD);
Radar sensors for non-automotive; ground based vehicular
applications in the 76 GHz to 77 GHz frequency range



2 ETSI TR 102 704 V1.2.1 (2012-03)

Reference
RTR/ERM-TGSRR-057

Keywords
EHF, radar, radio, SRD, SRDOC, 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

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 ETSI TR 102 704 V1.2.1 (2012-03)

Contents

INtellectual Property RIGNES.... ..ottt bbb renn e 5
0 Yo (o SRS 5
EXECULIVE SUMIMAIY ....ooutieieie sttt st ettt este s teete st e e aa e besaeessesaeeaeeseeeseensesbeensasseeseentesaeenseseesneensesreeseansensnas 5
LT [N o1 o o ISR 5
1 o0 o< PSPPSR 7
2 REFEIBINCES ...ttt sttt e et et et et e bt e bt e bt st e se e b et e se e st ebesbeebeneenbeteneas 7
21 NOFMBLIVE FEFEIEINCES ......cueiteitiite ettt b et h et e e e s bt b e s bt b e e ae e s e e e e s e bese e eb e s Rt ehe e e e s e bese e besaeebenneeneennens 7
2.2 INfOrMELIVE FEFEIEINCES. ...ttt bttt e bbb h et e s e s e et e s b s b e e e e s e bese e ke saeebenaeeneennens 7
3 Definitions, symbols and abbreVialions ...........ccocceieiiereieecese e e 9
31 D= T T (0] 1SS 9
3.2 SYIMDOIS. ...ttt b bbb e bt b e b e R e e b e E e bR e e Rt SR e R AR R Rt Rt R ne b et b et 10
3.3 F Y o] o = V7= 0] 1P 11
4 User defined clause(s) from her€ ONWEardS............cceoeiiiieiiiiese ettt eae s 11
4.1 Surveillance radar applications aNd SCENAOS. .......ccveiueeieiiesiereeseese e see e seesaeeseese e e esse e seesseesaeesaesseesrees 12
5 Y= (= AT 1 o 7= o] o SO 12
6 L= o a0 TTo= I T 01 0= (o] o ST 13
6.1 Detailed teChNiCal ESCIIPLION ...c.vieiiee et e s te e ae e e e e e e s s e e te e beeseesseesseesteenseenseenennnns 13
6.1.1 SYSLEMIS OVEIVIEW ...t ceee ettt e e s e st e s e e teeateeseeeaeesb e e teeateentesneesaeesseesaeenseenseeneenseasseesennsenneesneesnes 13
6.1.1.1 VehiCular SENSOr SYSIEM OVENVIEW .......cecuieiieeieeieeieseeseeseesreeseeesseesteeseessasssaessessseesseessssnsssseesseessesnsenns 13
6.1.2 INSLAlBEION CONSIAEIBLIONS ..ottt bbb ettt b e bbbt eb st et e e e ne e besaesbe e e ennennen 14
6.1.2.1 Ground based vehicular @DPlICALIONS .........cccviieiie e s sre e esnaesnaesreennees 14
6.2 Technical parameters and implications 0N SPECIIUM.........cooiiiuiiie e esreesreas 15
6.2.1 Status of tEChNICAl PAFBMELEN'S .......c.eitiieeiiie ettt bbbt b e b et e eb e b e ebe b neenea 15
6.2.1.1 Current ITU and European CommON ATOCELIONS..........cuiieririeeiriiieiesieee e 15
62111 Current 76 GHz to 77 GHz automotive radar appliCationS............cccvereerineirineesee s 15
6.2.1.2 Sharing and compatibility issues still to be conSidered....... ...t 15
6.3 Information oN releVant SLANAAIT(S) -......coveerrereeerieieteri ettt bbb e b 17
7 Radio spectrum request and JUSLITICALION ..........cocv i 17
8 Regulations and standardiZation..............cceeieiieie ittt renre s 18
8.1 CUIMTENE FEOUIBETONS ...ttt b et b et b e et b e s e et bt s e et e bt s b et e b e s e e st eb e s e et eb e s b et ebe b e 18
8.2 Proposed regulation and JUSHITICELION ..........cooriiiireiierie et 18
8.2.1 CEPT/ERGC REC 70-03......coeiiiteuteeteteaeeietentstetesesee st tetesessesesessesesessssenessesasesssseseasesesessssesessasenessssensssssanessns 18
822 ProPOSEA ETSI BCHONS. .. .cecuiitiieeiiet ettt ettt ettt se e bt bt b e s b et bt sb e e et e sb e e et e sbe e ebesbeneren 19
8.2.3 (@13 TSRS 19
8.2.4 e 1T 4T (S STSSPS 19
8.25 Potential interference from fixed applications to aUtOMOLIVE radar...........c.ccveeereeriesieeseese e 20
8251 SIMUIBLTION SCENAITO ...ttt sttt ettt et bt b et a et e st e e se e b e s bt sbeeb e e st e b e sbesbesaesbe e e enneneen 20
8.2.5.2 FITSE RESUITS. ...ttt sttt sttt sttt sttt s e et eb e s e e se et e seene et e see e ebesbe e ebesbeneesesbeneenens 21
Annex A: Detailed application iNfOrMation ...........ccooviieiereeese e 23
A.1 Overview of categoriesfor surveillance radar appliCatioNS..........cccceecieieiceeii e 23
All Rail and general tranSPOMatiON..........ocveiieiie e se e ste e et e e sae e te e e e teesseensesneesneesseesseanseensenns 24
Alll Background information and MOLIVALTON ..........ccoeiiirieieeeeee e 24
A112 Typical usage time and travel evaluation of such railway device...........ccoeiineinineiseee e 29
A.1l2 Construction, lorry, machinery and agriCulture QEVICES.........ccoeirireririreeee e 29
A.l21 Application examples: safety applications and performance improvement...........ccoeeeeererereneneiesesieens 30
A.l122 B8 0T o) o SR 30
A.123 I =Y = LU= 1o TSRS 31
A.13 Marine, coastal and harbOUr SUPEIVISION ..........ociiiecice et sreesne e reenneens 32
Al4 Unmanned vehicles, ground transportation and automatic emergency brake...........ccocveceveevceiceeveeseene e 33

ETSI



4 ETSI TR 102 704 V1.2.1 (2012-03)

A.l41 TIETIC @VAIUBLION. .....cveeiectreee ettt r et e et r e n e r e ne e 34
A2 CONCIUSION. ...ttt bt b et h bt h e b e b b s e bR et b et ne st n bbb et n e nn e anas 34
Annex B: Detailed market infOrmMation ..........ccooeiiiiiineie e 35
Annex C: BibBliOGrapPRY ... e 36
[ TS (SRS 37

ETSI



5 ETSI TR 102 704 V1.2.1 (2012-03)

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

This Technical Report (TR) has been produced by ETSI Technical Committee Electromagnetic compatibility and Radio
spectrum Matters (ERM).

The present document includes necessary information to support the co-operation under the MoU between ETSI and the
Electronic Communications Committee (ECC) of the European Conference of Postal and Telecommunications
Administrations (CEPT).

Executive summary

The present document describes the radar based surveillance applications in the 76 GHz to 77 GHz for non-automotive
ground based vehicular / mobile applications which in most cases are safety related.

A high number of accidentsin the public transportation area (trains and trams) or with construction/off road vehicles
need an increase in the safety in these areas. Information on accidentsis described in annex A.

The 76 GHz radar technology asrealized in EN 301 091 [i.1] is also suitable for applicationsin rail, maritime,
construction, agriculture, leisure vehicles, unmanned vehicles and ground transportation. The automotive radars provide
safety features and have reached a high penetration. The penetration will further increase significantly with the
introduction of radars not only in higher but also in lower class cars.

The coexistence for all mobile ground based vehicular applicationsin the 76 GHz to 77 GHz can be based on the
mitigation / sharing mechanisms between automotive radars. Such automotive mitigation techniques are studied in a
European funded project, called MOSARIM [www.mosarim.eu]. The results of the project and the automotive
industries implementation of mitigation / sharing techniques for their systems will be reflected in an future update of the
related ETS| standards, like EN 301 091 [i.1].

Introduction

ETSI has created a number of Harmonized Standards under the R& TTE Directive [i.19] for automotive radar systems
for different applications e.g. for the frequency bands of 24 GHz, 5,8 GHz, 63 GHz, 76 GHz and 79 GHz.

The 76 GHz RTTT Standard EN 301 091 [i.1], defining the technical characteristics and test methods for radar
equipment operating in the 76 GHz to 77 GHz band, was among the first ones and published in June 1998. Its scope
limits the application to automotive radar equipment.

The 76 GHz to 77 GHz automotive range radar technology is very versatile and can be used also for safety relevant
applications e.g. non-road applications which are the subject for the present document.
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