°
w SLOVENSKI STANDARD

SIST EN 300 674 V1.1.1:2003
0Ol1l-december-2003

Elektromagnetna zdrugljivost in zadeve v zvezi z radijskim spektrom (ERM) T
Cestna transportna in prometna telematika (RTTT) T Tehnilne karakteristike in
preskusne metode za oddajnigko opremo za enouporabnigko (osebno)
komunikacijo kratkega dosega (DSRC) (s prenosnima hitrostma 500 kbit/s/250
kbit/s), ki deluje v pasu 5,8 GHz, namenjenem industrijski, znanstveni in
medicinski uporabi

ElectroMagnetic Compatibility and Radio Spectrum Matters (ERM); Road Transport and
Traffic Telematics (RTTT); Technical characteristics and test methods for Dedicated
Short Range Communication (DSRC) transmission equipment (500 kbit/s / 250 kbit/s)
operating in the 5,8 GHz Industrial, ‘Scientific and Medical (ISM) band

Ta slovenski standard je istoveten z: EN 300 674 Version 1.1.1

ICS:

33.060.99 Druga oprema za radijske Other equipment for
komunikacije radiocommunications

33.100.01 Elektromagnetna zdruzljivost Electromagnetic compatibility
na splosno in general

35.240.60 Uporabniske reSitve IT v IT applications in transport
transportu in trgovini and trade

SIST EN 300 674 V1.1.1:2003 en

2003-01.Slovenski institut za standardizacijo. RazmnoZevanje celote ali delov tega standarda ni dovoljeno.



SIST EN 300 674 V1.1.1:2003

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN 300 674 V1.1.1:2003
https://standards.iteh.ai/catalog/standards/sist/Scde7349-11b6-45d4-8c67-
46536d2e8500/sist-en-300-674-v1-1-1-2003




EN 300 674 v1.1.1 1999-02)

European Standard (Telecommunications series)

Electromagnetic compatibility
and Radio spectrum Matters (ERM);
Road Transport and Traffic Telematics (RTTT);
Technical characteristics and test methods for
Dedicated Short Range Communication (DSRC)
transmission equipment (500 kbit/s / 250 kbit/s) operating in
the 5,8 GHz Industrial, Scientific and Medical (ISM) band

ETSI %




2 EN 300 674 V1.1.1 (1999-02)

Reference
DEN/ERM-RP08-0105 (68000ico.PDF)

Keywords
data, radio, RTTT, testing

ETSI

Postal address
F-06921 Sophia Antipolis Cedex - FRANCE

Office address

650 Route des Lucioles -:Sophia Antipolis
Valbonne - FRANCE
Tel.: +334 9294 42 00 Fax: +33 4 93 65 47 16
SiretN°348623(562/00017 + NAF)742 C
Association a but non lucratif enregistrée a la
Sous-Préfecture de Grasse (06)-N*7803/88

Internet

secretariat@etsi.fr
Individual copies of this ETSI deliverable
can be downloaded from
http://www.etsi.org
If you find errors in the present document, send your
comment to: editor@etsi.fr

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 1999.
All rights reserved.

ETSI



3 EN 300 674 V1.1.1 (1999-02)

Contents

Intellectual Property RIGNTS......... o et e e e e e s e e e e e e e e eeen e e e e e e e e e e e ans 7
0T (=110} o E PO PPTP P PPPPPI 7
oo (8 ox (o] o H PR PPPPPPPPPI 8
1 ST ol0] o1 UPPPPPPPIN 9
2 REIEIEINCES ...ttt e e e et e e e et e e e e e s s s ammnnneeenennnr e e e e e e e e an 9
3 Definitions, symbols and abbreviationsS........... ... 10.
3.1 D= (] T[] KPP PP PPPP PP PPPPPPPPPTN 10
3.2 )Y ] oo PP TR P PP PR 10
3.3 F Y o] o] ()Y o 1] I TP PP PO PP PPPPPPPPPPPPPN 11
4 GBINEIAL ...ttt e et e e oo e ettt et e+ 44— 111 11
4.1 Presentation of equipment for teSting PUIPOSES .......uuiiiiiiiiiiiiiiii et e e e 11
411 Choice of model for testing

4.1.2 Choice of operating frequencies............... eterrrere e e et e e e s s—— 1111 L2
4.1.3 Testing of equipment with or Wlthout a permanent external RF port ........................................... 12
4.1.4 Equipment with a permanent internal RF port... PP UPUPPPP 24
4.1.5 Equipment with a temporary RF port

4.1.6 F Y 01 (=] 0] 0= L PP TP PP PPPPPP
4.2 Mechanical and electrical design

421 General........args B @ A RTTY A T T % T T T E-7F A EE T+

422 Controls...... A A &AL )W X LALNAZLAANL Y A AN VA VY.

4.2.3 MAFKING ...veeveiiieeeeeiiiiiee oo ss s densennssade aee frbe st T sas s Dheteeeeeeeeeaeaeaaeees s s s s £ £ bbb e b s s se e e e
4.2.3A Equipment identification & . L s e
4.2.4 ReCeIVEr dat@ SQUEICK .......uuiiiiieiieii ettt e e e mmmmmmmmenneenbeeeaeeeeeeas
4.3 Declarations by the applicant...5l5 L EN. A00.67A VL L L2003 e
4.4 Aucxiliary test equipmentus.ich.alcatalog/standand/sist/acde T340 T A AN 00 i e
4.5 Interpretation of the measurement:results-cu- 30074l LaLa 2003 e 13
5 Test conditions, power sources and ambient tEMPETALUIES...........oeiiiiiiiiiiiiiiiiiiie e 13
5.1 Normal and extreme teSt CONAITIONS.........uiiiiiiiiie et mmmmm——— e 13
5.2 External test power source

5.3 NOIMAI tESt CONITIONS ...ttt et e e e s st e e e e e s sas e s s e e et e e e s annes
5.3.1 Normal temperature and NUMIAILY ..o e e e e e e e e e e 14
5.3.2 NOIMAI tESE POWET SOUICE .....eteeiieeeieiiaeee e e e e ettt et e e e e e e e e e e s s e s e aaabbbebe e e e e e et emmmmmmmmmmmmmms bbb ee e 14
5.3.2.1 Y= T Y o] [ = Vo T R UOPOPPPP 14
5.3.2.2 Regulated lead-acid battery POWEE SOUICES.........cooiii ittt ettt e e e e e e e e e e e e e e aaaans 14
5.3.2.3 OtNET POWET SOUFCES ...ttttteeeeeettetae e e e e e e e et e e ettt et et e e et e e e aaaaaaaaaasasaaa s nnsbebbes s s s mmmmmmmmmmmmmmn s e e n
5.4 EXIremMe tEST CONAITIONS ....ceiiiiiiiiiiee ettt e e st e e e s st e e e e e s s e emm e e e e e aea sanrreeeeeesanne
541 EXIrEME tEMPEIATUINES .. ...coeiiiiitieee et e e e e e et e e e et ae bbb e e e e e e e e e e s mmmmm e eaaaaaeeeessbnnnnns
5411 Procedure for tests at extreme tEMPEratUreS .........oouuuuuiiiiiieiiiee ettt ee e e eeeeeeeeeeeas
54111 Procedure for equipment designed for continuous transmit operation

54.1.1.2 Procedure for equipment designed for intermittent transmit operation

5412 EXIreme tEMPEIatUIE FBINGES ...couueeiieie e e e e e ettt e e e e e e e e e e e eeeeeesbeb e e e s —————
54.2 EXreme teSt SOUICE VOILAGES ......uuureeiiiiiiiieee ettt e e et et e e eee e mmmne e e e e e e s
5421 Y= T Y 0] L = Vo T SR UOTPPPPPP
5.4.2.2 Lead-acid battery, regulated POWET SOUICES.......uuiiiiiiiiaaa ettt ettt et e e e e e e e e e nnneees
5.4.2.3 Power sources using other types of Datteries ...,
5424 OtNEI POWET SOUFCES ...tteteeeeeeetietaeae e e e e e et e e ettt bttt ettt e e eaaaaaaaaaasasaaa s s nsbeb b e s s s s mmmmmmmmmmmmmmn s e e s

6 GENETAI CONITIONS ...ttt et r e e e e e e e e s s e e e e e e e s mmmneemennnen s e e nn 17
6.1 Test signals and test MOAUIALION ...........uuiiiiiiiiiiiia e e s mmmmmmm e 17
6.1.1 Normal test signals (wanted and unwanted SignalS) ..........cccooiiiaiiiiiiiiii e 17.
6.1.1.1 Signals for bit Stream MeaSUIrEMENTS. ..ot e e e e e e 17
6.1.1.2 SIGNAI FOF IMESSAGES ..evvtttteiiitieia e ettt ettt e e e e e e e e e e s e e e bbb bbb bt e et e e e aeaeaeaaeaaaaaaaaaaeaeasaanas 17
6.2 Modes of operation of the traNSMILLET ...........ooi i e e e 18

ETSI



4 EN 300 674 V1.1.1 (1999-02)

6.3 Encoder for reCeiver MEASUIEMENTS ........oiiuuuiiiieiiiiiiiee e seiitee e e st e e e s ettaee e e s e snnbeee e e s s o0+ LO
6.4 = Tod] =S (o] = ol o L P PPPTRPRPPRR 18
6.4.1 ANGIOGUE GCCESS ..o it i ettt e e et e e e e e e e et et s e s et e e aae e et tataeaaeeesaesaaasssssse s mmmmmmmmmm——— e e e e e e e e e anan 18
6.4.2 Access points for data Stream MEaASUIEMENT ..........uuuuriiiiiiieeeeeeiieiiciirirrrrreere e e e e e s ss s eeeeeeesmmnnn 19
6.4.3 L7010 o] [T lo - Ta =T aTo [=T 41T | €= 19
6.4.3.1 Arrangements for measurements with continuous bit streams............ccccccceeeeiiviiiciiiieceee e, (< IR 1
6.4.3.2 Arrangement for measurements With MESSAQES ....uvvvvivieeiiiiiiiiiiiiee e e e e e e e eeeaans 19......
6.4.4 Message reCeIVE INAICALON ..........ccciiiiiiiiiie e e e e e e e e e e e s e e e e e e e e e e e e e s se s e memeeeeeeme————— e e e e e s 20
6.5 Test sites and general arrangements for radiated measurements............cccccccvvvieeieeee e 20.......
6.6 F N ) [T BT a1 (=T o g - PP PP 20
6.7 QLIS A DU = PP PRPR
6.7.1 (0= 111o] =1 o] PRSP RRPR
6.7.2 Mode of use

7 Methods of measurement and limits for Road Side Unit (RSU) transmitter parameters ...................... 21
7.1 Equivalent isotropically radiated POWET (BIFP)......ururrrreriiieeeeeeiieiisieiiiirrrreeereereeaee e e s e s s e s emeeneneeeeeensseees 21
7.11 (3= {1 11T o I T PRRPR 21
7.1.2 Method Of MEASUMEIMENT ......cciiiiiiiii ettt e e s e sttt e+ mmmmm—— s 22
7.1.3 T T PSSR 22
7.2 [ C=T0 [UT=T oY= 1 o 22
7.2.1 (3= {1 71 1T o I P PRPPR 22
7.2.2 Method Of MEASUMEIMENT .......ciiiiiiiii e e e e e e sttt s mmmm—— e 22
7.2.3 T T PSSR 23
7.3 TranSMItter SPECIIUM MASK ....eeviiiiieee et e e s e e e e et e e e e e e e s s — 11 23
7.3.1 Definition

7.3.2 Method of measurement

7.3.3 Limit..............y oo K T ANID AR - PRI NI NN e,

7.4 1Y/ F o 18] =11 o o =T o 1 4
7.4.1 Definition ... R R R O R T 0 B s T e
7.4.2 Method of measurement

7.4.3

7.5 Eye pattern

751 3= {1 71T I ot S O ST RPRRPR
7.5.2 Method of measurement

7.5.3 T T SRR

7.6 S UL T0] 8 =T 0 1573 (o g SRR
7.6.1 (D= {1 T 1T o I PR PRRPR
7.6.2 L= TS0 LT o I =TT = 1=
7.6.3 Method of measurement conducted SPUriOUS EMISSION .......ccccevviiiiiiiiiee e e e e e e e e e e e e mmmees 26.......
7.6.4 Method of measurement cabinet Spurious radiation .............ccoovvviicciiiiiieiie e e 27..
7.6.5 Method of measurement radiated SPUriOUS EMISSION........ccccviiiiiiiiiiieie e e e e s s 28....
7.6.6 [T 0T £ PRSPPI 28
8 Methods of measurement and limits for RSU receiver parameters...........cccceeeeeeeieeiiieeeeeeeeeee, 28
8.1 Maximum useable sensitivity

8.1.1 (D= {1 71 1T o [PPSR

8.1.2 Method of measurements under normal and extreme test conditions

8.1.2.1 Test arrangement for equipment with integral antenna..........ccccccceeeeiei i
8.1.2.2 Test arrangement for equipment with antenna conNNEctor ...........cvvvvevevieeeee e
8.1.2.3 Test procedure for continUOUS Dit SLFEAMS ..........uviiiiiiiiiiiiiieee e e s
8.1.2.4 TSt ProCEAUIE fOF MESSAGES. . .iiiieeeeei i et i e ettt e e e e e e e e e e e s e e s e s s et errreeeaaaaaaaeeeeaaansens

8.1.3 [T 01 £ PP

8.2 Error behaviour at high wanted input SIgNaAlS..........ccvevieiiiiiiiccc e

8.2.1 (D= {1 11T o [ PP PRT

8.2.2 Method of measurement

8.2.3 T3 PRSP

8.3 Degradation measurements

8.3.1 (D= {1 71 1T o [PPSR

8.3.2 LCT=T g1t = I oToT g Lo 111 o o PR UPPPRRR
8.3.3 (@0 ol o= 1 1 0 1= I8 €= [=ox 1 o] o R
8.3.3.1 D123 {1 11 1o o 1RO PPPPPPRP

ETSI



8.3.3.2

8.3.3.3 .

8.3.4 Adjacent ChanNEl SEIECHIVILY .......cc.uuiiiiiiiiieii e e e e e e e s s e s e — 11 35
8.34.1 (D= {1 T11 0o PSP UUUOUPPPRR 35
8.3.4.2 Method Of MEASUIEIMENT .....ccoi i e e e e e e e e e e e e e e e s eeeeemnmmn—————— s 35
8.3.4.3 T3 T OO 36
8.3.5 Spurious response rejection and blocking / desSensitiSation.............cvvveeeeeeiiiiicciiiiieeee e s 36....
8.35.1 D= {1 T1 1 o] o PR UUPUPUPPPRR
8.3.5.2 Method Of MEASUIEIMENT .....ccoi it e e e e e e e e e e e e e ee eeeeememm———————— s
8.3.5.3 LIS oottt ettt e ettt e e e e e e e et et eeeeeeeeeete e et — b aeeeeees s mm———— 1 eeaeesererrres
8.3.6 Intermodulation response rejection

8.3.6.1 D= {1 V11 0T o FE OO

8.3.6.2 Method Of MEASUIEIMENT .....ccoi it e e e e e e e e e e e e e e eeeeemnmm———————— s
8.3.6.3 LIS ettt ettt et ettt e e e e e e e e e e ettt eeeeeeeeeete e et b eeeeeees s mm———— 1 eeaeasereerres
8.4 SPUIMOUS BMISSIONS. ..iiiieeeeeeiies ittt ittt e ereeeaeaeaae s s s s s teeteeaereteaaaeaaesessaaaasssss s snmennnnmnammmreeeeeeaeeeaeeeses
8.4.1 (D1 i1 T (o] o [PPSR
8.4.2 Method of measurement - conducted SPUriOUS EMISSIONS.......cuviiieeeiiiiiiciiiiiieer e e e e e seeeeaneens 39.....
8.4.3 Method of measurement - cabinet radiation ..............oooiiiiiiiiiiiiiii e 40
8.4.4 Method of measurement - radiated SPUrOUS COMPONENLS .......ccocevriiiiiiiierieee e e e s e e e e aees 40.....
8.4.5 T3 T R 40
9 Method of measurements and limits for On Board Units (OBUS) ..........ccvvvvvviiiiviniviiiiiiiiiiiiniiinnnnnns
9.1 OBU SENSITIVITY . .ettiiiieeeee e it esieecc e e e e e e e e s e s s e s s e e e e e reeeaeaeaaessssanssss s mm———— 1111 e s e s nnnnnnn 41
9.1.1 (DY i1 T (o] o [PPSR 41
9.1.2 MeEthOd Of MEASUIEIMENT .. ....cci ittt e ettt e e e s e e e e e e e eeeeeeeeese s s s mmmmmm— 11111 1n 41
9.1.3 T3 T O S 42
9.2 On board unit acCessa. .. b ko A N L b A L L L L L L L e, 42
9.2.1 (DY i1 T (o] o [P OO 42
9.2.2 Method of measurement. Gl b Bl G B R i e 1211 43
9.2.3 T3 T R 44
9.3 TranSPONAEr CONVEISION QAUN ....crrrrrranerenetssesasrnssnssrsnssnsestnseeeeseeeesessasanamssssssssssssssssssammmmmmmmmmmmmsssssssssses 44
9.3.1 (DY i1 T o] [P rvsorsrsssssusssssrrprrrrsssrsssssssssses RO
9.3.2 Method of measurement

9.3.3 LIMIES 1 s e e e ——————— e
9.4 OBU maximum radiated SUDCAITIEN ......uuueiieiiiei ettt e et smmnnneeeeneeeens 46
9.4.1 (D1 i1 T (o] o [P OO PRRRRP 46
9.4.2 MeEthOd Of MEASUIEIMENT .. ....cci ittt et et et e e e e e e e e et e eeeease s s s mmmmmm—— 11111 1n 46
9.4.3 [0 0] £SO PPRSUPPRPRN 46
9.5 (@] =W £=To [ 1= o3 VA =T o (o] OSSP 47
95.1 (D1 i1 T (o] o [P OO PR 47
9.5.2 MeEthOd Of MEASUIEIMENT ... ...cii ittt e e e et et e e e s e e eeeeeeeeeeeeesss s e s mmmmmmm—— 11111 1n 47
9.5.3 T3 T R 48
9.6 OBU SPUMOUS FAQIALION ...ttt e e e e e e e e e e e s e s r e e e e e aeeae e e e s s s aeannnnse e e s mmmmmm— s 48
9.6.1 (D1 i1 T (o] o [P OO PR 48
9.6.2 MeEthOd Of MEASUIEIMENT .. ...ccii ettt e ettt e e et e e e e eeeeeeeeeeesse s s s mmmmmm—— 1111 1n 49
9.6.3 (]2 0] £SO UUPPRPRN 49
10 Measurement UNCEIAINTY ......ccciii ittt e e s — 50
Annex A (normative): Radiated MeaSUIEMENTS .........uiiiiiiiiiiiiiii e a e e e e e e e eaaaens

A.1 Test sites and general arrangements for measurements involving the use of radiated fields

5 EN 300 674 V1.1.1 (1999-02)

Al.l (@]7] (0 o]0 g (1) =T L (T
A.l.2 Standard position

A.1l.3 L ICES 0= 11 (=] 1 = U

Al4 Optional additional INAOOT SIEE........iiiiiiii ettt emmmmmmmmmmmm e ee e 52
A.2 Guidance on the use of radiation tESE SItES......ccuuiiiiiiiie e e e e e smmmm——— K2
A2.1 [T TS0 g g To o 115 =g ot = TSP 52
A.2.2 LIRS 0= 11 (=] 1= 53
A.2.3 0] I 10 T0) g = g1 (] o] F= WP 53
A2.4 AUXITIAIY CADIES ...ttt e e e e e e e et e e et e e e e e e aaeaaeaaaaaan 53

ETSI



6 EN 300 674 V1.1.1 (1999-02)

A.3 Further optional alternative indoor test site using a fully anechoic RF chamber .................ccccvvvvnnne. 54
A3.1 Example of the construction of a shielded anechoic chamber.............cccccceviei e, 54.

A.3.2 Influence of parasitic reflections in anechoic chambers...........ccccceviiie e e« D4

A.3.3 Calibration of the shielded RF anechoic chamber............ccoocuiiiiiii e 55

Annex B (normative): General description of measurement methods .............coo oo 57

B.1 Conducted measurements

B.2 RaAiAtEU MEASUIEIMENES. .. ettt et e et e et et e etasetasensaenseensesnsesnsss s mmm———D [

Annex C (normative): Receiver methods of measurements Using messages..........ccccevvevvevvevveeeeee, 59
C.l GBNEIAL ...ttt ettt e e e e et e e e e e e e m———— gt 59

O =YY =1 o = £ 59

C.3 Method of measurement for receiver SENSItIVILY........ccoeeeiiieeiiii e 59...
C.4 Method of measurements for receiver degradation..................ueevuiiiiiiiiiiine 60.........
Annex D (normative): Subclauses of the present document relevant for compliance with the

essential requirements EC Council DIreCliVES. ..........uuvueeeieiinniiiiieaeeeeeennn 61

111 (0] YR 62

ETSI



7 EN 300 674 V1.1.1 (1999-02)

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 availablET& members and non-membersand can be found

in SR 000 314’Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETSI in respect
of ETSI standards'which is availabléree of chargefrom the ETSI Secretariat. Latest updates are available on the
ETSI Web server (http://www.etsi.org/ipr).

Pursuant to the ETSI IPR Policy, no investigation, including IPR searches, has been carried out by ETSI. No guarantee
can be given as to the existence of other IPRs not referenced in 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 European Standard (Telecommunications series) has been produced by ETSI Technical Committee
Electromagnetic compatibility and Radio spectrum Matters (ERM).

The present document has been produced by ETSI in response to a mandate from the European Commission issued
under Council Directive 98/34/EC (as amended) laying down a procedure for the provision of information in the field of
technical standards and regulations.

The present document together with ETS 300 683, is intended to become a Harmonized Standard, the reference of
which will be published in the Official Journal of the European Communities referencing the Council Directive on the
approximation of the laws of the Member States relating to electromagnetic compatibility (“the EMC Directive")
(89/336/EEC as amended)!

Technical specifications relevant to the EMC|Directive’are given in annex G.

As a result of a meeting between CEN, CEPT, ETSI, and the European Commission on 29 June 1998, the existing work
item was split as follows:

- EN 300 674, supporting the CENGTC:-278 RTTT-system;
- ES 200 674-1, supporting RTTT systems with lower data rates;
- ES 200 674-2, supporting RTTT systems with higher data rates.

National transposition dates

Date of adoption of this EN: 22 January 1999
Date of latest announcement of this EN (doa): 30 April 1999
Date of latest publication of new National Standard

or endorsement of this EN (dop/e): 31 October 1999
Date of withdrawal of any conflicting National Standard (dow): 30 April 2002
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Introduction

The present document was drafted on the assumption that type test measurements, performed in an accredited test
laboratory, will be accepted by the various national regulatory authorities in order to grant type approval, provided the
national regulatory requirements are met. This is in compliance with CEPT/ERC Recommendation 70-03 [3].

The present document specifies the requirements for a dedicated 5,8 GHz short range microwave link intended for a
European wide data communication system for Road Transport and Traffic Telematics (RTTT) applications.

RTTT systems for Europe-wide use are specified by CEN. The necessary set of radio parameters for the support of
ENV 12253 [1] is included in the present document.

The parameters might be subject to changes if necessary and when other RTTT systems specified by CEN require this.

The RSU transmitter operates on a non-exclusive basis on frequencies depending on the declared application according
to ERC/DEC(92)02 [2].

A channel spacing of 5 MHz is used for channels 1, 2, 3 and 4, see table 1.

Table 1: RTTT transmitter frequencies for 5 MHz channel spacing systems

Initial road to Multi lane road junctions
Vehicle systems (options)
Channel 1 5,800 GHz - 2,5 MHz
Channel 2 5,800 GHz + 2,5 MHz
Channel 3 5,810 GHz - 2,5 MHz
Channel 4 5,810.GHz + 2,5 MHz

In order to permit the greatest freedom of.design'of equipment, whilst'protecting other radio services from interference,

a balance is required between the permitted range of frequencies on which the equipment may be used, and its frequency
stability and modulation characteristics. The;present document specifies the operational frequencies and system
bandwidths. However, the present document does;not fully,describe:the permitted range of optional frequencies as these
are covered by national regulationsThe optional range; of frequencies offered should be specified on each type approval
certificate issued.

Clauses 1 and 3 give a general description of the types of equipment covered by the present document and the
definitions and abbreviations used. Clause 4 gives general requirement in order that type tests may be carried out and
any markings on the equipment to be provided by the manufacturer.

Clauses 5 and 6 specify the test conditions.

Clauses 7 and 8 specify the limits of the parameters which are required to be tested for the RSU transmitters and
receivers 1. These limits have been chosen to minimize harmful interference to and from other equipment and services.
These clauses also specify how the equipment is to be tested and the conditions which are applied.

Clause 9 specifies the limits of the parameters which are required to be tested for transponders. These limits are chosen
to restrict the access to and radiation from transponders. Details on the test methods for the transponders are also
specified.

Clause 10 specifies the maximum measurement uncertainty values.

Annex A provides normative specifications concerning test sites for radiated measurements.
Annex B provides normative descriptions of measurement methods for radiated measurements.
Annex C provides normative descriptions of alternative measurement methods for receivers.

Annex D contains technical specification relevant to the EMC Directives.

ETSI
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1 Scope

The present document specifies radio parameters which are necessary for the efficient use of the radio spectrum and for
the purpose of type approval. This includes methods of measurements for verifying the limits stated in the present
document.

The present document applies to 5,8 GHz Short Range Devices (SRDs) for use in Road Transport Traffic and
Telematics (RTTT):

- with a Radio Frequency (RF) output connection and specified antenna or with an integral antenna;
- for data transmission only;
- operating on radio frequencies in the 5 725 MHz to 5 875 MHz Industrial, Scientific and Medical (ISM) band.

The applicability of the present document covers both the Road Side Units (RSUs) and the On Board Units (OBUs) with
transceivers and transponders.

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.

The present document complies with ERC/DEC/(92)02 [2] and CEPT/ERC Recommendation 70-03 [3]. It is a specific
standard covering various RTTT applications.

For non-harmonized parameters, national regulatory conditions may apply regarding the type of modulation,
channel / frequency separation, maximum transmitter output power / effective radiated power, equipment marking as a
condition of the issue of an.individual or general license, or, as a condition of use under license exemption.

Additional standards or specifications may be required for equipment such as that intended for connection to the Public
Switched Telephone Network (PSTN)(or other systems.

2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

« References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

« For a specific reference, subsequent revisions do not apply.
< For a non-specific reference, the latest version applies.

« A non-specific reference to an ETS shall also be taken to refer to later versions published as an EN with the same

number.

[1] ENV 12253 (1997): "Road Transport and Traffic Telematics (RTTT); Dedicated Short-range
Communication (DSRC); Physical Layer using Microwave at 5,8 GHz".

[2] ERC/DEC/(92)02: "ERC Decision of 22 October 1992 on the frequency bands to be designated for
the co-ordinated introduction of Road Transport Telematic systems(RTT)".

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

[4] CISPR 16-1: "Specification for radio disturbance and immunity measuring apparatus and methods;
Part 1: Radio disturbance and immunity measuring apparatus".

[5] ETR 028: "Electromagnetic compatibility and Radio spectrum Matters (ERM); Uncertainties in the
measurement of mobile radio equipment characteristics".

[6] ITU-T Recommendation 0.153 (1992): "Basic parameters for the measurement of error

performance at bit rates below the primary rate".
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[7] IEC 721-3-4 (1995): "Classification of environmental conditions; Part 3: Classification of groups
of environmental parameters and their severities; Section 4: Stationary use at non-weatherprotected
locations".

[8] IEC 721-3-5 (1997): "Classification of environmental conditions; Part 3: Classification of groups

of environmental parameters and their severities; Section 5: Ground vehicle installations".

3 Definitions, symbols and abbreviations

3.1 Definitions

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

assigned frequency bandthe frequency band within which the device is authorized to operate.

Road Side Unit (RSU):equipment intended for use in a fixed location (Fixed Station).

integral antenna: an antenna, with or without a connector, designed as an indispensable part of the equipment.
integrated antenna:an antenna, without connector, integrated as part of the equipment.

successful message ratidhe proportion of transmitted messages that are received correctly under test conditions.
On Board Unit (OBU): a device normally fixed in a vehicle which responds to an interrogating signal.

portable station: equipment intended,to be‘carried, attached oriimplanted.

operating frequency: the nominal frequencylatiwhich'equipment|is opérated; also referred to as the operating centre
frequency. Equipment may be able to operate at more than one operating frequency.

operating frequency range:the range of operating frequencies-over-which the equipment can be adjusted through
switching or reprogramming:.

radiated measurementsmeasurements which involve the absolute measurement of a radiated field.
transceiver OBU: On Board Unit (OBU) with local Rx and Tx 5,8 GHz frequency generation.

transponder: On Board Unit (OBU) without own 5,8 GHz frequency generation.

3.2 Symbols

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

dBi Gain relative to an isotropic antenna

E Field strength

= Reference field strength, (see subclause A.3.2.)
fg Transmitter carrier frequency

frx Declared transponder subcarrier frequency
A Wavelength

ppm parts per million (16)

R Distance, (see subclause A.3.2.)

R, Reference distance, (see subclause A.3.2.)
Rx Receiver

TX Transmitter
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3.3 Abbreviations

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

eirp equivalent isotropically radiated power
EUT Equipment Under Test

IF Intermediate Frequency

ISM Industrial, Scientific and Medical

NOTE: The present document covers only the following designated ISM band: 5 725 MHz to 5 875 MHz.

OEM Original Equipment Manufacturer
OBU On Board Unit
PSK Phase Shift Keying
PSTN Public Switched Telephone Network
RF Radio Frequency
RSU Road Side Unit
RTTT Road Transport and Traffic Telematics
SRD Short Range Device
VSWR Voltage Standing Wave Ratio

4 General

4.1 Presentation;of.equipment for testing purposes

Each equipment submitted for type testing shall fulfil the requirements of the present document on all frequencies over
which it is intended to operate.

The applicant shall complete the appropriate lapplication‘form when’submitting equipment for type testing. Additionally,
technical documentationiand operatingimanuals shall be supplied:

The performance of the equipment submitted for testing shall be representative of the performance of the corresponding
production model. In order to avoid any ambiguity in that assessment, the present document contains instructions for the
presentation of equipment for type testing purposes (this subclause), conditions of testing (see clause 5) and
measurement methods (see clauses 7, 8 and 9).

Stand alone equipment shall be offered by the applicant complete with any ancillary equipment needed for testing. The
applicant shall declare the frequency range(s), the range of operation conditions and power requirements, as applicable,
in order to establish the appropriate test conditions.

Test fixtures may be supplied by the applicant (see subclause 6.7).

Original Equipment Manufacturers' (OEM) plug-in cards or units may be offered for testing together with a suitable test
fixture. Alternatively, complete RTTT equipment may be supplied by the manufacturer to facilitate the tests.

To simplify and harmonize the testing procedures between the different test laboratories, measurements shall be
performed, according to the present document, on samples of equipment defined in subclauses 4.1.1 and 4.1.2.

These subclauses are intended to give confidence that the requirements set out in the present document have been met
without the necessity of performing measurements on all optional frequencies.
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4.1.1 Choice of model for testing
The applicant shall provide one or more production models of the equipment, as appropriate, for testing.

Equipment designed for use with an integral antenna may be supplied with a temporary external / internal or permanent
internal 50Q connector for the purpose of testing, providing the characteristics being measured are not expected to be
affected. The measurements, wherever possible, should be made by use of a direct connection to the equipment under
test (antenna connector or temporaryb0onnector) as stated in the present document, in order to ensure that the
measurement uncertainties are minimized. If applicable, the means to access and/or implement the internal connector
should be provided by the applicant with the aid of a diagram (see subclause 4.1.4). If a temg@r@fy &ihnector is

used, this shall be stated on the test report form.

4.1.2 Choice of operating frequencies

Where equipment can be adjusted to operate at different operating frequencies other than channels 1 and 2 (see table 1),
a minimum of two operating frequencies shall be chosen such that the lower and higher limits of the applicant's declared
operating ranges of the equipment are covered.

4.1.3 Testing of equipment with or without a permanent external RF port

To facilitate relative measurements, use may be made of a test fixture as described in subclause 6.7, or the equipment
may be supplied with a permanent internal / external or temporary internal / external RF port.

4.1.4 Equipment with a permanent internal RF port

The way to access a permanentinternal’ RFport'shall'be*stated by'the applicant with the aid of a diagram. The fact that
use has been made of a permanent internal RF port shall be:recorded in the test report.

4.1.5 Equipment with a temporary, RF port

The applicant shall submit two sets of.equipment to the test laboratory, one fitted with a temp&r&i¥ 80nnector
with the antenna disconnected and the other with the antenna connected. Each equipment shall be used for the
appropriate tests.

The way the temporary RF port is implemented shall be stated by the applicant with the aid of a diagram. The fact that
use has been made of the temporary RF port to facilitate measurements shall be stated in the test report. The addition of
a temporary RF port should not influence the performance of the Equipment Under Test (EUT).

4.1.6 Antennas

If the equipment to be tested can be equipped with one or more antennas, the manufacturer shall declare and provide
these together with the equipment. These antennas shall be used during the radiated measurements described in the
present document. The manufacturer shall declare the gain of the antenna or antenna assembly(ies). The characteristics
of the antenna assembly(ies) shall be included in the user documentation supplied with the equipment.

4.2 Mechanical and electrical design

421 General

The equipment submitted by the applicant or his representative, shall be designed, constructed and manufactured in
accordance with good engineering practice, with the aim of minimizing harmful interference to other equipment and
services.

Transmitters and receivers may be individual or combination units.
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4.2.2 Controls

Those controls which if maladjusted might increase the interference possibilities to and from the equipment shall only be
accessible by partial or complete disassembly of the device and requiring the use of tools.

4.2.3 Marking

The equipment shall be marked in a visible place. This marking shall be legible and durable.

4.2.3A Equipment identification
The marking shall include as a minimum:
- the name of the applicant or his trade mark;

- the type designation.

4.2.4 Receiver data squelch

If the receiver is equipped with a data squelch or battery saving circuit, it shall be possible to override this cireuit for th
duration of some tests.

4.3 Declarations by the applicant

When submitting equipment forgtesting, the“applicant'shall supply theinecessary/information according to the
appropriate application form for the present document.

4.4 Auxiliary test equipment

All necessary test signal sources and setting up information shall accompany the equipment when it is submitted for type
testing.

4.5 Interpretation of the measurement results

The interpretation of the results recorded on the appropriate test report form for the measurements described in the
present document shall be as follows:

- the measured value related to the corresponding limit shall be used to decide whether an equipment meets the
requirements of the present document;

- the measurement uncertainty value for the measurement of each parameter shall be included in the test report;

- the recorded value of the measurement uncertainty shall be, for each measurement, equal to or lower than the
figures of measurement uncertainty given in clause 10.

5 Test conditions, power sources and ambient
temperatures

51 Normal and extreme test conditions

Testing shall be made under normal test conditions and also, where stated, under extreme test conditions.

The test conditions and procedures shall be as specified in subclauses 5.2 to 5.4.
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