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The present document is intended to become a HazewBtandard, the reference of which will be h#d in the
Official Journal of the European Communities refigiag the Directive 1999/5/EC [i.1] of the EuropdRearliament
and of the Council of 9 March 1999 on radio equipt@d telecommunications terminal equipment aechthtual
recognition of their conformity ("the R&TTE Diregt").

Technical specifications relevant to Directive L83HC [i.1] are given in annex A.

Proposed national transposition dates

Date of latest announcement of this EN (doa): 3thmafter 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 Stkard (dow): 18 months after doa
Introduction

The present document is part of a set of standidsloped by ETSI and is designed to fit in a madstructure to
cover all radio and telecommunications terminaligopent within the scope of the R&TTE Directive. Timedular
structure is shown in EG 201 399 (see bibliography)

ETSI
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1 Scope

The present document applies to GNSS repe@telis GNSS receiverare not covered by this standard Neither are
devices commonly called GNSS pseudolites.

GNSS repeaters are devices designed to re-tra@\8iS signals unchangatside buildings in order to provide a
usable signalor GNSS receivers that are out of sight of theSShsatellite constellation or that they unabledionect
to GNSS signal simulatar# number of potential uses for such devices hmeean identified, such as the provision of a

signal for test and development purposes and avpithie need for receivers in emergency vehicles-tcquire lock
upon leaving a garage.

GNSS receivers are widespreadly used devices ngwdbat enable applications using satellite-basmsitipning
information. They are receive-only devices.

These radio equipment types are capable of opgritiall or part of the frequency bands given ioléal.

Table 1: Radiocommunications service frequency band S

Radiocommunications service frequency bands
Transmit 1164 MHz to 1 215 MHz
Receive 1164 MHz to 1 215 MHz
Transmit 1215 MHz to 1 300 MHz
Receive 1215 MHz to 1 300 MHz
Transmit 1559 MHz to 1 610 MHz
Receive 1559 MHz to 1 610 MHz

The types of equipment covered by the present dentiare as follows:

. fixed installed GNSS repeater equipment with agnaihantenna that is for indoor installation. Tlggipment
is fitted with integral or dedicated antenna(s);

Mobile or portable GNSS repeatare excluded from the application of the presecudent.

2 References

References are either specific (identified by ddieublication and/or edition number or version io@m) or
non-specific.

» For a specific reference, subsequent revisionsodapply.

* Non-specific referenceay be made only to a complete document or a pareéof and only in the following
cases:

» ifitis accepted that it will be possible to udkfature changes of the referenced document ferpilrposes
of the referring document;

» for informative references.

Referenced documents which are not found to begiylalvailable in the expected location might barfd at
http://docbox.etsi.org/Reference

For online referenced documents, information sigfitto identify and locate the source shall bevjpled. Preferably,
the primary source of the referenced document shioilcited, in order to ensure traceability. Furtiere, the
reference should, as far as possible, remain f@lithe expected life of the document. The refeeesitall include the
method of access to the referenced document arfditlretwork address, with the same punctuatioth ase of upper
case and lower case letters.

NOTE: While any hyperlinks included in this clawsere valid at the time of publication ETSI cannoaantee
their long term validity.

ETSI
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2.1 Normative references

The following referenced documents are indisperestdlthe application of the present document.dated
references, only the edition cited applies. For-gpacific references, the latest edition of themsficed document
(including any amendments) applies.

[1] ETSI TR 100 028 (2001-12) (all parts): "Electragnetic compatibility and Radio spectrum
Matters (ERM); Uncertainties in the measurementhobile radio equipment characteristics".

[2] CISPR 16 (2006) , (parts 1-1, 1-4 and 1-5):é8fications for radio disturbance and immunity
measuring apparatus and methods; Part 1: Radiarloligice and immunity measuring apparatus".

2.2 Informative references
[i.1] Directive 1999/5/EC of the European Parliamand of the Council of 9 March 1999 on radio

equipment and telecommunications terminal equipraadtthe mutual recognition of their
conformity (R&TTE Directive).

[i.2] Council Directive 98/34/EC of the EuropeaarlPament and of the Council of 22 June 1998 laying
down a procedure for the provision of informatiarthe field of technical standards and
regulations.

[i.3] ECC Report 129 on GNSS Repeaters (can bedfounderwww.ero.dk)

3 Definitions, symbols and abbreviations

3.1 Definitions

For the purposes of the present document, the tenehglefinitions given in the R&TTE Directivel]iand the
following apply:

GNSS bands: the frequency bands from 1 164 MHz to 1 215 MH21% MHz to 1 300 MHz, and from 1 559 MHz to
1610 MHz

combined equipment: any combination of non-radio equipment that requaelug-in radio device to offer full
functionality

dedicated antenna: antenna external to the equipment, using an aateonnector with a cable and which has been
designed or developed for one or more specificdygdequipment

NOTE: Itis the combination of dedicated antenna i@dio equipment that is expected to be compihatft the
regulations.

frequency band: one of the frequency ranges defined in clausebleta

host equipment: any equipment which has complete user functignaliten not connected to the radio equipment part
and to which the radio equipment part provides tafthl functionality and to which connection is assary for the
radio equipment part to offer functionality

integral antenna: antenna designed as a fixed part of the equipmathtout the use of an external connector and as
such which can not be disconnected from the equiplmnethe user with the intent to connect anotiméerna

NOTE: Anintegral antenna may be fitted internayexternally. In the case where the antenna isreat, a
non-detachable cable not exceeding 3 m lengtHdsed

plug-in radio device: radio equipment module intended to be used witlithin host, combined or multi-radio
equipment, using their control functions and postgrply

radiated measurements. measurements which involve the absolute measurtesharradiated field

ETSI
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stand-aloneradio equipment: equipment that is intended primarily as commuinicest equipment and that is normally
used on a stand-alone basis

3.2 Symbols

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

dB decibel

dBi antenna gain relative to isotropic radiatodecibel
dBr decibel relative to the maximum power

E electrical field strength

f frequency

fe nominal centre frequency

Giotal GNSS repeater total system gain

G antenna gain

P equivalent isotropically radiated power level
R distance

ps microsecond

3.3 Abbreviations

For the purposes of the present document, thewwitpabbreviations apply:

CEPT European Conference of Postal and Telecommtimis Administrations
e.i.r.p. equivalent isotropically radiated power
EC European Commission
ECC Electronic Communications Camitee
EMC Electro Magnetic Compatibility
e.r.p. effective radiated power
GNSS Global Navigation Satellite System
HS Harmonized Standard
ppm parts per million = 16
PSD Power Spectral Density
RF Radio Frequency
uuT Unit Under Test
4 Technical requirements specifications

4.1 Environmental profile

The technical requirements of the present docuiagply under the environmental profile for operatidrthe
equipment, which shall be stated by the manufactiitee equipment shall comply with all the techhiemuirements
of the present document at all times when operatitigin the boundary limits of the stated operasibenvironmental
profile.

4.2 Conformance Requirements

4.2.1  Transmit Frequency Band

42.1.1 Definition

The transmit frequency bands are the GNSS frequieasgs, or part of these bands, in which the GN$8ater can
re-transmit received signal@ablel)

ETSI
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4212 Limits

The actual transmit frequency band should be maedawithin the GNSS bands.

421.3 Conformance

Conformance tests as defined in clause 5.3.2 bhalhrried out.

4.2.2 GNSS Repeater Total Gain

4.2.2.1 Definition

The total gain of the GNSS repeatef,45is the measured maximum gain of all included rdidiquency amplifiers
added to the sum of the declared maximum gainl eti@lched antennas (the declared identified maxirgain of the
GNSS repeater receive antenna and the declaredgnmaxgain of the GNSS re-broadcast antenna).

Installed cable losses of up to 3dB can be assumed.

4.2.2.2 Limits

The total gain will calculated from the measuregliier gain and the declared maximum of the anéegains across
the declared transmit frequencies within the GN&&ds. The acceptablg,& gain limit is 45dB. If cable losses are
assumed for the equipment, theg{amay not exceed 48dB.

4223 Conformance

Conformance tests as defined in clause 5.3.3 bhalhrried out.

4.2.3. Output power limitation

4231 Definitions

The output power limitation is the maximum equérdlisotropically radiated power (e.i.r.p.) of #guipment for a
sinusoidal input signal of any power level.

It relates to the maximum output power level of sigetem. It is not related to the level of re-aaell GNSS signal. Re-
radiated GNSS signals would be limited to a sigaifitly lower level by virtue of the limitation omig given in 4.2.2.

4.2.3.2 Limits

The maximum output power shall not exceed -10 d&na sinusoidal input signal within any of thedteency bands
given in Table 1.

The limiting output power capability shall not erde-27 dBm for a sinusoidal input signal with agfiency of 1151
MHz or below.

4.3.3.3 Conformance

Conformance tests as defined in clause 5.3.4 bhalhrried out.

4.2.4  Transmitter unwanted emissions in the spurious domain

4.2.4.1 Definition

These are radio frequency emissions outside theS3N®ds, other than those of the wanted emissimhassociated
sidebands.

ETSI
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4.2.4.2 Limits

The level of spurious emissions shall not exceedithits given in table 2r table 3.

Table 2: General t ransmitter spurious emission limits outside the GNS S bands

Frequency range Maximum power, e.r.p. Bandwidth
(above 1 GHz: e.i.r.p.)
30 MHz to 47 MHz -36 dBm 100 kHz
47 MHz to 74 MHz -54 dBm 100 kHz
74 MHz to 87,5 MHz -36 dBm 100 kHz
87,5 MHz to 118 MHz -54 dBm 100 kHz
118 MHz to 174 MHz -36 dBm 100 kHz
174 MHz to 230 MHz -54 dBm 100 kHz
230 MHz to 470 MHz -36 dBm 100 kHz
470 MHz to 862 MHz -54 dBm 100 kHz
862 MHz to 1 GHz -36 dBm 100 kHz
1 GHzto 1,164 GHz -30 dBm 1 MHz
1,300 GHz to 1,559 GHz -30 dBm 1 MHz
1,610 GHz to 12,75 GHz -30 dBm 1 MHz

Table 3 — Specific spurious emissions limits in geo graphic coverage area of systems operating in
other frequency bands

System type operating in Band for co-existence Maximum Level Measurement
the same geographical reguirement Bandwidth
area

Aeronautical systems 960-1151 -52dBm 1MHz
DCS1800 1805 — 1880 MHz -47 dBm 100 kHz
1710 —-1785 MHz -61 dBm 100 kHz
PCS1900 1930 — 1990 MHz -47 dBm 100 kHz
1850 — 1910 MHz -61 dBm 100 kHz

UTRAN TDD 1 900 MHz to 1 920 MHz -52 dBm 1 MHz

4.2.4.3 Conformance

Conformance tests as defined in clauseSsBall be carried out.

5 Testing for compliance with technical requirements

5.1 Conditions for testing

51.1 Normal and extreme test conditions

Tests defined in the present document shall béechout under normal test conditions and wheredtatnder the
extreme test conditions as declared by the maruriaic(see clause 4.1)

5.1.2  Test Frequencies & Operating Modes

The measurements ftre RF gain andPower Spectral Density (PSD) shall be performeatie@towest and highest
frequency for each of the stated frequency ranye&INSS repeater is intended to re-transmit. Thesorements for
transmitter and receiver spurious emissions steafidrformed when operating on one of the frequerfoieeach of the
stated frequency ranges.

If the equipment has different nominal transmitdaitths, the measurements need to be repeateddbras the
repeater transmit bandwidth.

ETSI
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For the purpose of testing of the GNSS repeatetdonaximum gain an input signal shall be provittethe receiver
front end (either the connector, or in case ofrdegrated antenna, to the receiving antenna).

Note: Confirmation of the total gain of the systeam be measured by sweeping a narrow band 20kjdalsi
across the transmit bandwidth, the swept inputaitmbe set at a value of -80dBm/20 kHz. The
resultant value displayed on a spectrum analysequeak hold shall not exceed a value of
-35dBm/20kHz.

For the purpose of testing of the GNSS repeates®arisfor Power Spectral Density Measuremeamighite-noise
input signal shall be provided to the receiver fremd (either the connector, or in case of an atiegl antenna, to the
receiving antenna).

NOTE: Only a relatively small power is needddsuming a GNSS signal strength of -160 dBW/24 MHz
(approximately -144 dBm/1 MHz) at the earth surfeeferenced to an isotropic antenna, and a typical
receive antenna gain of 3 dBi, the typical GNSSuirgignal would by approximately — 140 dBm/MHz.

An white-noise signal source from a signal genersiball be applied to the input of the GNSS reaewith a PSD of
-105 dBm/MHz for the purpose of testing ti@n of the amplifier and thee-transmitted emissions.

NOTE: seen in the context with the limit 00-8Bm/MHz, this ensures that the maximum total gdiany
GNSS transmitting device is not in excess of 45 dBpically, this total gain may be provided by two
low noise amplifiersl{NA receiveamplifier andanothertransmit amplifier) in a series. At the same time,
it enables measurements (conducted and radiated) tho— 10 dBr of the maximum mean re-transmitted
signals. A total gain of 45 dBi is comparable te #thievable operating distance (i.e. propagaties 1o
be overcome) of a few metres of the GNSS repe@igty gain includes the gain of all amplifiers and
antenna gains as well as cables losses.

51.3 Antennas

The equipment can have either integral or dedicat¢einnas.

Dedicated antennas, further referred tal@bcated external antennas, are antennas that are physically external to the
equipment and which are assessed in combinatidntiaét equipment against the requirements in theeptedocument.

NOTE: It should be noted that assessment doesaueissarily lead to testing.

An antenna assembly referred to in the presentrdentiis understood as the combination of the aatéimtegral or
dedicated), its coaxial cable and if applicabkeaitenna connector and associated switching coenpan

Although the measurement methods in the presentrdest allow conducted measurements to be perforinsiiould
be noted that the equipment together with allnteided antenna assemblies shall comply with thécable technical
requirements defined in the present document.

514 Presentation of equipment

5.14.1 Testing of host connected equipment and plug-in radio devices

For combined equipment and for radio parts for Whionnection to or integration with host equipmsrequired to
offer functionality to the radio, different altetnge test approaches are permitted. Where moredharsuch
combination is intended, testing shall not be régmbéor combinations of the radio part and varibast equipment
where the latter are substantially similar.

Where more than one such combination is intendddta combinations are not substantially similae ocombination
shall be tested against all requirements of thegmiedocument and all other combinations shaleb&t separately for
radiated spurious emissions only.

51411 The use of a host or test jig for testing plug-in radio devices

Where the radio part is a plug-in radio device Wwhgintended to be used within a variety of corabions, a suitable
test configuration consisting of either a testgiga typical host equipment shall be used. Thidl bearepresentative for
the range of combinations in which the device maysed. The test jig shall allow the radio equipinpant to be
powered and stimulated as if connected to or iadartto host or combined equipment. Measuremerti$ Isé made to
all requirements of the present document.
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5.1.4.1.2 Testing of combinations

5.14.1.21 Alternative A: General approach for combinations

Combined equipment or a combination of a plug-ticgalevice and a specific type of host equipment beused for
testing according to the full requirements of thesgnt document.

5.1.4.1.2.2 Alternative B: For host equipment with a plug-in radio device

A combination of a plug-in radio device and a sfietype of host equipment may be used for testiogprding to the
full requirements of the present document.

For radiated spurious emission tests the most apiate standard shall be applied to the host egeiifinThe plug-in
radio device shall meet the radiated spurious eomisgequirements as described in the present dextum

5.1.4.1.2.3 Alternative C: For combined equipment with a plug-in radio device
Combined equipment may be used for testing accgrainhe full requirements of the present document.

For radiated spurious emissions the requiremenitseoost appropriate harmonized EMC standard bleadlpplied to
the non-radio equipment. The plug-in radio devitallsneet the radiated spurious emissions requinesres described
in the present document.

In the case where the plug-in radio device is lpiategrated and cannot operate independentlyatad spurious
emissions for the combination shall be tested ugiegnost appropriate harmonized standard withat part in
receive and/or standby mode. If the frequency rasitgss then the one defined in the present dooyradditional
measurements according to the requirements inrdsept document shall be performed to cover thairgng parts of
the frequency range. With the radio in transmit mydtie radiated spurious emissions requiremertteegbresent
document shall be applied.

5.14.1.24 Alternative D: For equipment with multiple radios

Multi-radio equipment, where at least one of thdiogarts is within the scope of the present domitnmaay be used
for testing according to the full requirementstod present document. Additional requirements anddifor
multi-radio equipment are set out in the relevarnionized radio product standards applicable t@ther radio parts.

When measuring spurious emissions in the receidéoastandby mode, it is essential that none ofrdmesmitters
within the combined equipment are transmitting.

5.1.4.1.2.4.1 The spurious emissions from each radio can be identified

Where the spurious emissions from each radio caddrgified, then the spurious emissions from aaclio are
assessed to the relevant harmonized radio standard.

5.1.4.1.2.4.2 The spurious emissions from each radio cannot be identified

Where the spurious emissions from each radio camnatentified, then the combined equipment is s to the
spurious emission requirements contained in ahefrelevant harmonized radio standards applidatilee radios
contained within the combined product.

Where the applicable harmonized radio standardsodifferent limits and measuring conditions,rthbe combined
product is assessed to the harmonized radio sthioatr specifies the least stringent limits for ¢eenmon part of the
frequency measurement ranges. To assess the ramaanits of the frequency measurement rangestttiis firom the
relevant harmonized radio standard should be used.

5.2 Interpretation of the measurement results

The interpretation of the results recorded in aregsort for the measurements described in theepteocument shall
be as follows:
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. the measured value related to the correspondirigdimall be used to decide whether an equipmentaibe
requirements of the present document;

. the value of the measurement uncertainty for thasmement of each parameter shall be separatélylad
in the test report;

. the recorded value of the measurement uncertalaty Ise, for each measurement, equal to or lowan the
figures in table 4;

The measurement uncertainty figures shall be catledlin accordance with TR 100 028 [1] and shallespond to an
expansion factor (coverage factor) k = 1,96 orX(@which provide confidence levels of respectivéby% and 95,45 %
in the case where the distributions characterigiegactual measurement uncertainties are normais&kmn)).

Table 4 is based on such expansion factors.

Table 4: Maximum measurement uncertainty

Parameter Uncertainty
RF frequency +1x10°
RF power conducted +1,5dB
RF power radiated +6dB
Humidity +5%
Temperature +1°C

53 Essential radio test suites

53.1 Product information

The following information is necessary in orderctory out the test suites:
. the operating frequency range(s) of the equipment.
. for each of the frequency ranges, the corresponaimginal re-transmission bandwidth(s) of the equpm
. the type of the antenna: integral or dedicated;

. the intended combination(s) of the radio equipnpenter settings and one or more antenna assemhblies a
their corresponding eirp spectral density levels;

. the normal and the extreme operating conditiorgs (@ltage and temperature) that apply to the eqeix;

. the type of equipment, for example: stand-alonépagent, plug-in radio device, combined equipmettd, e
5.3.2 Transmit Frequency Range

5321 Test conditions
These measurements shall be performed under ntestalonditions.

For a UUT with antenna connector(s) and using agadétexternal antenna(s), or for a UUT with intégraenna(s) but
with a temporary antenna connector provided, comdlimeasurements shall be used.

For a UUT with integral antenna(s) and withoutraperary antenna connector, radiated measuremeaitsshused.
5.3.2.2 Test methods

5.3.2.2.1 Conducted measurement

The UUT shall be connected to the spectrum analyser
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The settings of the spectrum analyser shall besgatjuto optimize the instruments frequency accuracy

The white- noise input signflom a signal generatahall be applied to the UUT.

The Max Hold function shall be selected and thereeinequency shall be adjusted to the centreaesmission
frequency of the UUT.

The maximum mean value of the power envelope Sleatheasured and recorded. The frequency span spéatrum
analyser shall be reduced and the marker shalldvednin a positive frequency increment until theerp (relative to
the centre frequency), - 10 dBr relative to the imasm of re-transmission is reached. This valueldfehoted as f1.

The marker shall then be moved in a negative fregquéncrement until the lower, (relative to the terfrequency),
- 10 dBr point is reached. This value shall be date f2.

The centre of re-transmission is calculated as-{2)/2. This value shall be compared with declanee¢ransmission
centre frequency for the respective GNSS bandItulede the frequency error which shall be recorded

5.3.2.2.2 Radiated measurement

The test set up as described in annex B shall & with a spectrum analyser of sufficient accurattgched to the test
antenna.

The test procedure is as described under claus2 3.8

5.3.3 5.3.4 GNSS Repeater Total gain

5.34.1 Test conditions

For a UUT with antenna connector(s) and using @gdéexternal antenna(s), or for a UUT with integraienna(s) but
with a temporary antenna connector provided, comduimeasurements shall be used.

For a UUT with integral antenna(s) and withoutmperary antenna connector, radiated measuremeaitdbshused.

The UUT shall be configured to operate at the tstjs&ated transmitter output power level, i.e.Hiudest gain step.

5.34.2 Test method

5.3.4.2.1 Conducted measurement

These measurements need only to be performed mahtest conditions.

For the purpose of this test, the minimum transmnitin-time ffrom the signal generator shall bgu&0

The transmitter shall be connected to the meas@guipment via a suitable attenuator and the Gajp & defined
shall be measured and recorded.

The Gain Gy, shall be determined using a spectrum analysetledaatebandwidth

The Gain Gy, to be measured is the highest gain found in aliy¥ band.

Step 0

Connect the signal generator transmitter outpurtaditp the spectrum analyser and check that theakig set at
-80dBm/20kHz.

Step 1.

Connect the UUT to the spectrum analyser and wsétlowing settings:

. Centre Frequency: The centre frequency of the GiSBnsmission under test
. Resolution BW: 20kHz
. Video BW: 20kHz
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. Frequency Span: 2 x Nominal re-transmission badttie.g. 40 MHz for a 20 MHz re-transmission
bandwidth)
. Detector Mode: average
. Trace Mode: Max Hold
Step 2.

When the trace is complete, record the level ag&ieguency.

NOTE: The detector mode "Average" is often reféticeas "RMS Average" but do not use Video Average.

Step 3:

When the trace is complete, the trace shall beucaghtusing the "Hold" or "View" option on the sp®&ch analyser.

Find the maximum value of the trace and place tayaer marker on this maximum. The difference letwthis and
the -80dBm/20kHz level is recorded Gaipf

In case of conducted measurements on smart anggsteIns operating in a mode with multiple transthéins active
simultaneously, the &, of each transmit chain shall be measured sepsntatehlculate the total &, for the UUT.

Step 4:
. Gain shall be recorded in the test report.
5.3.3.2.2 Radiated measurement

When performing radiated measurements on a UUT avidltectional antenna, the UUT shall be configlpesitioned
for maximum EIRP in the horizontal plane.

A test site as described in annex B and usingpipécable measurement procedures as describedaxad shall be
used.

The test procedure is further as described undeisel5.3.3.2.1.

For measuring the RF output power, it is likelytthaadiated measurement would be performed usgmeetrum
analyser or measurement receiver, rather than @ wadd power sensor. If this is the case and ifé¢kelution
bandwidth capability of the measurement devicearsawer than the occupied bandwidth of the UUT algneasured,
then the method of measurement shall be documénteé test report.

Radiated measurements shall be conducted insidaeghoic chamber and a substitution antenna meised to
assess the input level to the GNSS repeater agelimsih the gain measurement will be assessed.

5.3.4 Maximum output power

534.1 Test conditions

For a UUT with antenna connector(s) and using @gadétexternal antenna(s), or for a UUT with intégrdenna(s) but
with a temporary antenna connector provided, comdlimeasurements shall be used.

For a UUT with integral antenna(s) and withoutmperary antenna connector, radiated measuremeaitdshused.

The UUT shall be configured to operate at the tsgjstated transmitter output power level, i.e.Highest gain step.
5.34.2 Test method

53421 Conducted measurement
These measurements need only to be performed miahtest conditions.

For the purpose of this test, the minimum trangnitin-time shall be 1(s.

ETSI



16 draft ETSI EN 302 645 V0.0.1 (2008 -12)

| TheRF signal generatotransmitter shall be connected to the measurinipetent via a suitable attenuator and the
power as defined shall be measured and recorded.

| The powershall be determined using a spectrum analysereuate bandwidth in combination with an RF power
meter.

Connect an RF power meter to the narrow IF outpthe@spectrum analyser and correct its readingguaiknown
reference source, e.g. a signal generator.

NOTE: The IF output of the spectrum analyser mag®eB or more below the input level of the speattru
analyser. Unless the power meter has adequatdisiiyisa wideband amplifier may be required.

The power to be measured is the highest mean pewarfound in any 1 MHz band.
Step 1.

Use the following settings for the spectrum anatyse

. Centre Frequency: The centre frequency of the Gié¢S&ansmission under test
. Resolution BW: 1 MHz
. Video BW: 1 MHz
. Frequency Span: 2 x Nominal re-transmission baniwielg. 40 MHz for a 20 MHz re-transmission
bandwidth)
. Detector Mode: average
. Trace Mode: Max Hold
Step 1.

The test signal input range of ammeced RF signal generatahall be input level of +45dB below the test limit.
Connect thigo the Spectrum Analyser and adjust the level aaguency of the signal generator to GESS centre

frequency.

NOTE: Itis advisable to use the same cable whiah eonnected before to the UUT.

Fine tune the frequency of the generator for tighdst indication on the power meter. This to enthaethe frequency
of the signal generator is identical to the cefrequency of the analyser.

Connect the RF signal generator to the GNSS repanttthe output of the GNSS repeater to a powéeme

Measure and record the output power of the repgateinput signal powers ranging from -10 to +1I9af the test
signal input range limit. Record the result.

5.3.4.2.2 Radiated measurement

When performing radiated measurements on a UUT avillrectional antenna, the UUT shall be configpesitioned
for maximum EIRP in the horizontal plane.

A test site as described in annex B and using pipécable measurement procedures as describedhaxad shall be
used.

The test procedure is further as described undesel5.31.2.1.

For measuring the RF output power, it is likelytthaadiated measurement would be performed usapgetrum
analyser or measurement receiver, rather than @ add power sensor. If this is the case and ifgbelution
bandwidth capability of the measurement devicaaisawer than the occupied bandwidth of the UUT aigneasured,
then the method of measurement shall be documéntéd test report.
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5.3.5  Transmitter unwanted emissions in the spurious domain

5.35.1 Test conditions

The measurements be performed under normal teditmms. The UUT shall be configured to operatéhathighest
stated power level.

For UUT without an integral antenna and for a UUithvan integral antenna but with a temporary anderonnector,
one of the following options shall be used:

a) the level of unwanted emissions shall be medsaseheir power in a specified load (conductedamed
emissions) and their radiated power when radiayetthé cabinet or structure of the equipment with th
antenna connector terminated by a specified loalifet radiation); or

b) the level of unwanted emissions shall be measaseheir radiated power when radiated by calasindt
antenna.

In the case where the UUT has an integral antdnurtajo temporary antenna connector, only radiatedsarements
shall be used.

5.3.5.2 Test method

5.34.2.1 Conducted measurement

The UUT shall be connected to a spectrum analysealde of RF power measurements.

534211 Pre-scan
The test procedure below shall be used to ideptifgntial unwanted emissions of the UUT.
Step 1.

The sensitivity of the spectrum analyser shouldumzh that the noise floor is at least 6 dB belosviiitmits given in
clause 4.2.3.2, table 2.

Step 2:
The emissions shall be measured over the ranget0tM1000 MHz.

Spectrum analyser settings:

. Resolution bandwidth: 100 kHz
. Video bandwidth: 100 kHz
. Detector mode: Peak

. Trace Mode: Max Hold

Any emissions identified that fall within the 6 dB8nge below the applicable limit, shall be indivatly measured using
the procedure in clause 5.3.4.2.1.2 and compar#eethimits given in clause 4.2.3.2, table 2.

Step 3:

The emissions shall now be measured over the ranges
. 1 GHz to 1,164 GHz
. 1,300 GHz to 1,559 GHz
. 1,610 GHz to 12,75 GHz

however, outside the frequencies measured undesek3.3.
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Spectrum analyser settings:

. Resolution bandwidth: 1 MHz

. Video bandwidth: 1 MHz

. Detector mode: Peak

. Trace Mode: Max Hold

NOTE: For these pre-scan measurements, the bajateatto the GNSS bands (20 MHz above and belew th
respective band) should be monitored for an exigpeeiod of time, e.g. by using a sweep time of 30
seconds or more.

Any emissions identified during the sweeps abow¢ flll within the 6 dB range below the applicalait, shall be
individually measured using the procedure in cléu8e4.2.1.2 and compared to the limits given ausk 4.2.3.2,
table 2.

5.3.5.2.1.2 Measurement of the emissions identified during the pre-scan
The limits for unwanted emissions in clause 4.2r8f@r to average power levels.

The steps below shall be used to accurately me#iseiiedividual unwanted emissions identified dgrihe pre-scan
measurements above.

A simple measurement using the Video Average detexdtthe spectrum analyser is permitted. The measwalues
shall be recorded and compared with the limitdanige 4.2.3.2, table 2.

Step 1.

The level of the emissions shall be measured itite domain, using the following spectrum analysstings:

. Centre Frequency: Frequency of emission identifiedng the pre-scan
. Resolution Bandwidth: 100 kHz (< 1 GHz) / 1 MHz1>*5Hz)

. Video Bandwidth: 100 kHz (<1 GHz) / 1 MHz (> 1 GH

. Frequency Span: 0 Hz

. Trigger: Video Trigger

. Detector: Peak

. Trace Mode: Clear Write

Adjust the centre frequency (fine tune) to captheshighest level of one burst or sequence of thisgon to be
measured.

Step 2:
Change the following setting on the spectrum armalys
e Detector Video Average, minimum of 100 sweeps.

The measured value is the average power of thisstoni during the on-time of the burst. The valualidte recorded
and compared with the limit in clause 4.2.3.2.

5.3.2.2 Radiated measurement

The test set up as described in annex B shall &g with a spectrum analyser of sufficient accuratgched to the test
antenna (see clause 5.2).

The test procedure is as described under clause 5.8
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Annex A (normative):
HS Requirements and conformance Test specifications
Table (HS-RTT)

The HS Requirements and conformance Test spedaifitai able (HS-RTT) in table A.1 serves a numbgruwposes,
as follows:

. it provides a statement of all the requirementsands and by cross reference to (a) specific ci@lise the
present document or to (a) specific clause(s))isgacific referenced document(s);

. it provides a statement of all the test proceduocgsesponding to those requirements by cross meferto (a)
specific clause(s) in the present document or)tsgacific clause(s) in (a) specific referencedutoent(s);

. it qualifies each requirement to be either:
. Unconditional: meaning that the requirement apphes! circumstances; or

. Conditional: meaning that the requirement is depahdn the manufacturer having chosen to support
optional functionality defined within the schedule;

. in the case of Conditional requirements, it asgesithe requirement with the particular optionaVise or
functionality;

. it qualifies each test procedure to be either:

. Essential: meaning that it is included with thedfsiml Radio Test Suite and therefore the requirgme
shall be demonstrated to be met in accordancethatineferenced procedures;

. Other: meaning that the test procedure is illusteabut other means of demonstrating complianch wit
the requirement are permitted.

Table A.1: HS Requirements and conformance Test spe  cifications Table (HS-RTT)

Harmonized Standard EN 302 645
The following technical requirements and test specifications are relevant to the presumption of conformity under
Article 3.2 of the R&TTE Directive

Essential Requirement Requirement Conditionality Tes t Specification
No Description Reference: u/C Condition E/O |Reference:
Clause No Clause No
1 [Transmit Frequency 421 C |Applies to GNSS Repeaters only E 5.3.2
Band
2 |Power Spectral Density 4.2.2 C |Applies to GNSS Repeaters only E 533
(PSD)
3 |Transmitter unwanted 4.2.3 C |Applies to GNSS Repeaters only E 534
emissions in the
spurious domain
4 |Receiver spurious 4.2.4 U E 535
emissions

Key to columns:

Essential Requirement:

No A unique identifier for one row of the table whigtay be used to identify a requirement or its test
specification.
Description A textual reference to the requirement.

Clause Number Identification of clause(s) defining the requiremimnthe present document unless another
document is referenced explicitly.
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Requirement Conditionality:

u/C Indicates whether the requirement is taubeonditionally applicable (U) or igonditional upon
the manufacturers claimed functionality of the pquent (C).

Condition Explains the conditions when the requirement strasihall not be applicable for a technical
requirement which is classified "conditional”.

Test Specification:

E/O Indicates whether the test specification forms pathe Essential Radio Test Suite (E) or whether
it is one of the Other Test Suite (O).

NOTE: All tests whether "E" or "O" are relevantthe requirements. Rows designated "E" collectiveake up
the Essential Radio Test Suite; those designatéarigixe up the Other Test Suite; for those desighate
"X" there is no test specified corresponding torénguirement. The completion of all tests clasdifie"
as specified with satisfactory outcomes is a neggsondition for a presumption of conformity.
Compliance with requirements associated with tesissified "O" is a necessary condition for
presumption of conformity, although conformancewtite requirement may be claimed by an equivalent
test or by manufacturer's assertion supported pyogpiate entries in the technical constructioe.fil

Clause Number Identification of clause(s) defining the test sfieation in the present document unless another
document is referenced explicithvhere no test is specified (that is, where the iptes/field is
"X") this field remains blank.
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Annex B (normative):
Test sites and arrangements for radiated measurements

B.1 Test sites

B.1.1 Open air test sites

The term "open air" should be understood from antebmagnetic point of view. Such a test site maydally in open
air or alternatively with walls and ceiling transpat to the radio waves at the frequencies consiier

An open air test site may be used to perform thesorements using the radiated measurement metkadstzkd in
clause 5. Absolute or relative measurements maebfermed on transmitters or on receivers; absohgasurements
of field strength require a calibration of the teit¢. Above 1 GHz, measurements should be doarédnhoic
conditions. This may be met by semi anechoic gitesided reflections are avoided.

For measurements at frequencies below 1 GHz, aurerasnt distance appropriate to the frequency blealised. For
frequencies above 1 GHz, any suitable measurinigrdie may be used. The equipment size (excludm@grkenna)
shall be less than 20 % of the measuring distartoe height of the equipment or of the substitugatenna shall be
1,5 m; the height of the test antenna (transmitoeive) shall vary between 1 m and 4 m.

Sufficient precautions shall be taken to ensurerfections from extraneous objects adjacenhéosite do not
degrade the measurement results, in particular:

. no extraneous conducting objects having any dinoarisi excess of a quarter wavelength of the highest
frequency tested shall be in the immediate vicinityhe site according to CISPR 16 [2];

. all cables shall be as short as possible; as mittte @ables as possible shall be on the grountepia
preferably below; and the low impedance cabled Sieascreened.

The general measurement arrangement is shownurefig.1.

2 —
specified
height range
1 ltodm
1,5m ground
I plane
4 3

NOTE: 1: Equipment under test.

Test antenna.

High pass filter (as required).

Spectrum analyser or measuring receiver.

Rrown

Figure B.1: Measuring arrangement
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B.1.2 Anechoic chamber

B.1.2.1 General

An anechoic chamber is a well shielded chamberreavimside with radio frequency absorbing mateaia simulating
a free space environment. It is an alternativeaitevhich to perform the measurements using thiated measurement
methods described in clause C.2. Absolute or x&atieasurements may be performed on transmittars ogceivers.
Absolute measurements of field strength requiraldv@tion of the anechoic chamber. The test arteaquipment
under test and substitution antenna are used myasimilar to that at the open air test site, atadl located at the
same fixed height above the floor.

B.1.2.2 Description

An anechoic chamber should meet the requirementhifelding loss and wall return loss as showrigare B.2.
Figure B.3 shows an example of the constructiommodnechoic chamber having a base area of 5 m bydd a
height of 5 m. The ceiling and walls are coatedhwigramidically formed absorbers approximately high. The base
is covered with special absorbers which form tberfl The available internal dimensions of the chanare

3 mx 8 m x 3 m, so that a maximum measuring digtaf 5 m in the middle axis of this chamber isilabde. The
floor absorbers reject floor reflections so that #imtenna height need not be changed. Anechoicherarof other
dimensions may be used.

B.1.2.3 Influence of parasitic reflections

For free-space propagation in the far field, tHatienship of the field strength E and the distaRcie given by
E = E, x (R/R), where s the reference field strength angiRthe reference distance. This relationship alow

relative measurements to be made as all consten&diminated within the ratio and neither cablemiation nor
antenna mismatch or antenna dimensions are of tanpee.

If the logarithm of the foregoing equation is ustmd deviation from the ideal curve may be eaglgrsbecause the
ideal correlation of field strength and distancpesp's as a straight line. The deviations occuirimqgyactice are then
clearly visible. This indirect method shows quicklyd easily any disturbances due to reflectionsisifat less difficult
than the direct measurement of reflection attepnati

With an anechoic chamber of the dimensions givavealat low frequencies below 100 MHz there areandiéld
conditions, but the wall reflections are strongerthat careful calibration is necessary. In thdioma frequency range
from 100 MHz to 1 GHz the dependence of the fitddrgth to the distance meets the expectationswelly Above

1 GHz, because more reflections will occur, theeshelence of the field strength to the distance natlcorrelate so
closely.
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B.1.2.4 Calibration and mode of use

The calibration and mode of use is the same aarfapen air test site, the only difference beirag the test antenna
does not need to be raised and lowered whilst Beegydor a maximum, which simplifies the methodneéasurement.
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Figure B.2: Specification for shielding and reflect ions
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absorbers for the
test instruments

Figure B.3: Anechoic shielded chamber for simulated free space measurements

B.2 Test antenna

When the test site is used for radiation measurésrba test antenna shall be used to detect tlieff@am both the test
sample and the substitution antenna. When thesitesis used for the measurement of receiver chexiatics the
antenna shall be used as a transmitting antenmsafitenna shall be mounted on a support capalaiosiing the
antenna to be used in either horizontal or verpcddrization and for the height of its centre abtive ground to be
varied over the specified range. Preferably tettraras with pronounced directivity should be u3dwt size of the test
antenna along the measurement axis shall not ex2é6 of the measuring distance.

ETSI



25 draft ETSI EN 302 645 V0.0.1 (2008 -12)

B.3 Substitution antenna

The substitution antenna shall be used to reptee®tUT in substitution measurements. For measureniethow

1 GHz the substitution antenna shall be a half veaggth dipole resonant at the frequency under denation, or a
shortened dipole, calibrated to the half wavelemtiplole. For measurements between 1 GHz and 4 Ghizr e half
wavelength dipole or a horn radiator may be usednkeasurements above 4 GHz a horn radiator shalsed. The
centre of this antenna shall coincide with thenexiee point of the test sample it has replaceds fidierence point shall
be the volume centre of the sample when its antesnm@unted inside the cabinet, or the point wizareutside
antenna is connected to the cabinet.

The distance between the lower extremity of theldignd the ground shall be at least 30 cm.

NOTE: The gain of a horn antenna is generally esqad relative to an isotropic radiator.
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Annex C (normative):
General description of measurement

This annex gives the general methods of measuren@mRF signals using the test sites and arrangentkescribed in
annex B.

C.1 Conducted measurements

Conducted measurements may be applied to equigmevitled with an antenna connector e.g. by meaasspiectrum
analyser.

C.2 Radiated measurements

Radiated measurements shall be performed withithefa test antenna and measurement instrumermtssasibed in
annex B. The test antenna and measurement insttwsialhbe calibrated according to the procedufmee in this
annex. The equipment to be measured and the testrenshall be oriented to obtain the maximum enchipiower
level. This position shall be recorded in the measient report. The frequency range shall be medsnrihis position.

Radiated measurements should be performed in aaicechamber. For other test sites corrections neayeeded
(see annex B). The following test procedure applies

a) atest site which fulfils the requirements @& pecified frequency range of this measuremetfitlshaised.
The test antenna shall be oriented initially fortieal polarization unless otherwise stated andirfesmitter
under test shall be placed on the support indtsdstrd position (clause B.1.1) and switched on;

b) for average power measurements a non-seleatitmater or wideband spectrum analyser shall bd.u=er
other measurements a spectrum analyser or selediiveeter shall be used and tuned to the measureme
frequency.

In either case a) or b), the test antenna shathised or lowered, if necessary, through the spektifeight range until
the maximum signal level is detected on the spetapalyser or selective voltmeter.

The test antenna need not be raised or loweréee ifMeasurement is carried out on a test site aiogpta clause B.1.2.

2 —
specified
height range
1 ltodm
1,5m ground
[ plane‘

NOTE: 1: Equipment under test.
. Test antenna.
3.  Spectrum analyser or measuring receiver.

Figure C.1: Measurement arrangement 1

. the transmitter shall be rotated through 3&Bout a vertical axis until a higher maximum sigeakceived,;
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. the test antenna shall be raised or lowered atjaiacessary, through the specified height rangi an
maximum is obtained. This level shall be recorded.
NOTE: This maximum may be a lower value than tHeezabtainable at heights outside the specifieddim

The test antenna need not be raised or lowerée ifMeasurement is carried out on a test site aiogpta clause B.1.2.
This measurement shall be repeated for horizowtarization. The result of the measurement is igbadr power
obtained from the two measurements with the indicadf the corresponding polarization.

C.3 Substitution measurement

The actual signal generated by the measured eqoipmey be determined by means of a substitutiorsarement in
which a known signal source replaces the devideetmeasured, see figure C.2. This method of measunteshould be
used in an anechoic chamber. For other test sitesations may be needed, see annex B.

2 —
specified
height range
1 ltodm
1,5m ground
plane
l I l l
4 3

NOTE: 1: Substitution antenna.

Test antenna.

Spectrum analyser or selective voltmeter.
Signal generator.

B

Figure C.2: Measurement arrangement 2

Using measurement arrangement 2, figure C.2, thstisution antenna shall replace the transmittéerama in the same
position and in vertical polarization. The frequgio€ the signal generator shall be adjusted tantkasurement
frequency. The test antenna shall be raised orrkxyéf necessary, to ensure that the maximum bigrsill received.
The input signal to the substitution antenna shaladjusted in level until an equal or a knowntesldevel to that
detected from the transmitter is obtained in tisé rieceiver.

The test antenna need not be raised or loweréea ifMeasurement is carried out on a test site aiocpia clause B.1.2.

The radiated power is equal to the power suppliethbe signal generator, increased by the knowriogiship if
necessary and after corrections due to the gaimeofubstitution antenna and the cable loss bettwesignal
generator and the substitution antenna.

This measurement shall be repeated with horizguti@rization. The result of the measurement ishigher power
obtained from the two measurements with the indicadf the corresponding polarization.
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Annex D (informative):

The EN title in the official languages

Language

EN title

Bulgarian

Czech

Danish

Dutch

English

Estonian

Finnish

French

German

Greek

Hungarian

Icelandic

Italian

Latvian

Lithuanian

Maltese

Norwegian

Polish

Portuguese

Romanian

Slovak

Slovenian

Spanish

Swedish
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Annex E (informative):
Bibliography

ETSI EG 201 399 (V2.1.1): "Electromagnetic compilitiband Radio spectrum Matters (ERM); A guidethe
production of candidate Harmonized Standards fptiegtion under the R&TTE Directive".

ETSI TR 102 070-2 (V1.1.1): "Electromagnetic conilpiity and Radio spectrum Matters (ERM); Guidethe
application of harmonized standards to multi-raatidl combined radio and non-radio equipment; PEff2ctive use
of the radio frequency spectrum”.

ETSI TR 102 273 (2001-12) (all parts): "Electrometim compatibility and Radio spectrum Matters (ERM)
Improvement of radiated methods of measurementdusist sites) and evaluation of the correspondiagsurement
uncertainties".

ANSI C63.5 (2004): "American National Standard Edectromagnetic Compatibility-Radiated Emission
Measurements in Electromagnetic Interference (EBtiptrol-Calibration of Antennas (9 kHz to 40 GHz)".
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