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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://webapp.etsi.org/| PR/home.asp).

All published ETSI deliverables shall include information which directs the reader to the above source of information.

Foreword

This European Standard (Telecommunications series) has been produced by ETSI Technical Committee
Electromagnetic compatibility and Radio spectrum Matters (ERM).

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

The present document is part 1 of a multi-part deliverable covering the Short Range Devices (SRD); Radio equipment
in the frequency range 9 kHz to 25 MHz and inductive loop systems in the frequency range 9 kHz to 30 MHz, as
identified below:

Part 1: " Technical characteristics and test methods" ;

Part 2: "Harmonized EN under article 3.2 of the R& TTE Directive".

Proposed national transposition dates

Date of latest announcement of this EN (doa): 31 March 2003
Date of latest publication of new National Standard

or endorsement of this EN (dop/e): 30 September 2003
Date of withdrawal of any conflicting National Standard (dow): 30 September 2003
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1 Scope

The present document applies to Short Range Devices (SRDs) transmitters and receivers:

a) transmitters operating in the range from 9 kHz to 25 MHz; and
inductive loop transmitters operating from 9 kHz to 30 MHz;

b) receiversoperating from 9 kHz to 30 MHz.

The present document contains the technical characteristics for radio equipment and isreferencing in
CEPT/ERC/REC 70-03 [3] and ERC Decisions.

The present document does not necessarily include all the characteristics which may be required by a user, nor does it
necessarily represent the optimum performance achievable. It is a product family standard which may be completely or
partially superseded by specific standards covering specific applications.

The present document applies to generic SRDs:
- inductive loop systems;
- with an antenna connection and/or with an integral antenna;
- for alarms, identification systems, telecommand, telemetry, etc.;
- applications with or without speech.

When selecting parameters for new SRDs, which may have inherent safety of human life implications, manufacturers
and users should pay particular attention to the potential for interference from other systems operating in the same or
adjacent bands.

The present document covers fixed stations, mobile stations and portable stations. If a system includes transponders,
these are measured together with the transmitter.

All types of modulation for radio devices are covered by the present document, provided the requirements of clause 7.3
are met.

The radio equipment, covered by the classification SRD is divided into several power classes based on maximum
radiated field strength or output power (see table 1). The power class designation is based on
CEPT/ERC/REC 70-03 [3] and ERC Decisions.

Table 1: Maximum radiated H-field or power (e.i.r.p)

Power Class Radiated H-field or power level
1 7 dBuA/mat 10 m
2 42 dBpA/m at 10 m
3 72 dBpA/m at 10 m
(at 9 kHz to 30 kHz, descending 3 dB/octave from 30 kHz to 135 kHz)
4 37,7 dBpA/m at 10 m

(at 135 kHz, descending 3 dB/octave from 135 kHz to 1 MHz)
29 dBpA/m at 10 m

(at 1,0 MHz descending 9 dB/oct from 1 MHz to 4,642 MHZz)

5 9 dBpA/m at 10 m

(4,642 MHz to 30 MHz)

On non-harmonized parameters, national administrations may impose conditions on the type of modulation, frequency,
channel/frequency separations, maximum transmitter radiated field strength/maximum output current to a defined
antenna, duty cycle, equipment marking and the inclusion of an automatic transmitter shut-off facility, as a condition for
theissue of an individual or general licence, or as a condition for use under licence exemption.

Three types of measuring methods are defined in the present document due to the varied nature of the types of
equipment used in this band. One method measures the RF carrier current, another measures the radiated H-field and
the third the conducted power.

ETSI



9 ETSI EN 300 330-1 V1.3.2 (2002-12)

The present document covers requirements for radiated emissions below as well as above 30 MHz.

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

2 References

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

* References are either specific (identified by date of publication and/or edition number or version number) or
non-specific.

* For aspecific reference, subsequent revisions do not apply.
» For anon-specific reference, the latest version applies.

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

[1] ETSI EN 300 330-2 (V1.1.1): "Electromagnetic compatibility and Radio spectrum Matters (ERM);
Short Range Devices (SRD); Radio equipment in the frequency range 9 kHz to 25 MHz and
inductive loop systems in the frequency range 9 kHz to 30 MHz; Part 2: Harmonized EN under
article 3.2 of the R& TTE Directive".

[2] Directive 1999/5/EC of the European Parliament and of the Council of 9 March 1999 on radio
equipment and telecommunications terminal equipment and the mutual recognition of their
conformity (R& TTE Directive).

[3] CEPT/ERC/REC 70-03 (1997): "Relating to the use of Short Range Devices (SRD)".
[4] ITU-T Recommendation O.153: "Basic parameters for the measurement of error performance at
bit rates below the primary rate".
[5] ETSI ETR 028: "Radio Equipment and Systems (RES); Uncertainties in the measurement of
mobile radio equipment characteristics'.
[6] ITU-T Recommendation O.41: "Psophometer for use on telephone-type circuits'.
3 Definitions, symbols and abbreviations

3.1 Definitions

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

alarm: use of radio communication for indicating an alarm condition at a distant location

artificial antenna: tuned reduced-radiating dummy load equal to the nominal impedance specified by the applicant
assigned frequency band: frequency band within which the device is authorized to operate

conducted measurements. measurements which are made using a direct connection to the equipment under test
customized antenna: antenna build according to manufacturers antenna design rules inside tested limits

dedicated antenna: removabl e antenna supplied and tested with the radio equipment, designed as an indispensabl e part
of the equipment

fixed station: equipment intended for use in afixed location

ETSI
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H-field test antenna: electrically screened loop or equivalent antenna, with which the magnetic component of the field
can be measured

identification system: equipment consisting of a transmitter(s), receiver(s) (or a combination of the two) and an
antenna(s) to identify objects by means of a transponder

integral antenna: permanent fixed antenna, which may be build-in, designed as an indispensable part of the equipment
magnetic dipole moment: product of (Number of coil turns) x (coil areg) x (coil current) (Air coilsonly)

mobile station: equipment normally installed in a vehicle

portable station: equipment intended to be carried, attached or implanted

radiated measurements: measurements which involve the absolute measurement of aradiated field

telecommand: use of radio communication for the transmission of signals to initiate, modify or terminate functions of
equipment at a distance

telemetry: use of radio communication for indicating or recording data at a distance

transponder: device, that responds to an interrogation signal

3.2 Symbols

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

E Electrical field strength

Eo reference electrical field strength (see annex A)
ei.rp effective isotropic radiated power

f frequency

H magnetic field strength

Ho reference magnetic field strength (see annex A)
m magnetic dipole moment

P Power

PSTN Public Switched Telephone Network

R distance

Ro Reference distance (see annex A)

t time

3.3 Abbreviations

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

EMC ElectroMagnetic Compatibility

ISM Industrial, Scientific and Medical

RF Radio Frequency

R&TTE Radio and Telecommunications Terminal Equipment
SRD Short Range Device

VSWR Voltage Standing Wave Ratio

ETSI
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4 Technical requirements specifications

4.1 General requirements

41.1 Receiver classification

The product family of short range radio devicesis divided into three Equipment Classes, seetable 2, each having its
own set of minimum performance criteria. This classification is based upon the impact on personsin case the equipment
does not operate above the specified minimum performance level.

Table 2

Receiver class

Relevant receiver clauses

Risk assessment of receiver performance

1

8.1, 8.2, and 8.3

Highly reliable SRD communication media; e.g. serving
human life inherent systems (may result in a physical risk
to a person)

8.2 and 8.3

Medium reliable SRD communication media e.g. causing
Inconvenience to persons, which cannot simply be
overcome by other means

8.3

Standard reliable SRD communication media
e.g. Inconvenience to persons, which can simply be
overcome by other means (e.g. manual)

NOTE:  With reference to the present document manufacturers are recommended to declare classification
of their devices in accordance with table 2 and EN 300 330-2 [1], clause 4.2, as relevant. In
particular where an SRD which may have an inherent safety of human life implications,
manufacturers and users should pay particular attention to the potential for interference from other
systems operating in the same or adjacent bands.

4.1.2 General performance criteria

For the purpose of the receiver performance tests, the receiver will produce an appropriate output under normal
conditions as indicated below. Where the indicated performance cannot be achieved or if it defined differently, the
manufacturer shall declare and publish the performance criteria used to determine the performance of the receiver:

- a SND/ND ratio of 20 dB, measured at the receiver output through a telephone psophometric weighting
network as described in ITU-T Recommendation O.41 [6]; or

- after demodulation, a data signal with a bit error ratio of 102; or

- after demodulation, a message acceptance ratio of 80 %.

4.2 Presentation of equipment for testing purposes

Each equipment submitted for testing where type approval is still in force shall fulfil the requirements of the present
document on all frequencies over which it isintended to operate.

The applicant shall declare the frequency ranges, the range of operating conditions and power requirementsin
consultation with the Administration(s), as applicable, to establish the appropriate test conditions.

Additionally, technical documentation and operating manuals, sufficient to make the test, shall be supplied.

A test fixture for equipment with an integral antenna may be supplied by the applicant (see clauses 6.3). For equipment
supplied without an antennai.e. Product Class 3, the applicant will supply either atuned reduced radiating load
(see clause 6.2.1) or an artificial antenna as defined by annex G.

If an equipment is designed to operate with different radiated field strengths or power level, measurement of each
transmitter parameter shall be performed, according to the present document, on samples of equipment defined in

clause 4.2.1.
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To simplify and harmonize the testing procedures between different testing laboratories, measurements shall be
performed, according to the present document, on samples defined in clauses 4.2.1 and 4.2.4.

4.2.1 Choice of model for testing
The applicant shall provide one or more samples of the equipment, as appropriate for testing.
Stand al one equipment shall be offered by the applicant complete with any ancillary equipment needed for testing.

If an equipment has several optional features, considered not to affect the RF parameters then the tests need only to be
performed on the equipment configured with that combination of features considered to be the most complex, as
proposed by the applicant and agreed by the test |aboratory.

Where practicable, equipment offered for testing shall provide a50 Q connector for conducted RF power level
measurements.

In the case of integral antenna equipment, if the equipment does not have an internal permanent 50 Q connector then it
is permissible to supply a second sample of the equipment with atemporary antenna connector fitted to facilitate
testing, see clause 4.2.3.

4.2.2  Testing of equipment with alternative radiated field or power levels

If afamily of equipment has alternative radiated field strengths or output power levels provided by the use of separate
power modules or add on stages, then these shall be declared by the applicant. Each module or add on stage shall be
tested in combination with the equipment. As a minimum, measurements of the radiated power, e.i.r.p and spurious
emissions shall be performed for each combination and shall be stated in the test report.

4.2.3  Testing of equipment that does not have an external 50 Q RF
connector (integral antenna equipment)

4231 Equipment with an internal permanent or temporary antenna connector

The means to access and/or implement the internal permanent or temporary antenna connector shall be stated by the
applicant with the aid of adiagram. The fact that use has been made of the interna antenna connection, or of a
temporary connection, to facilitate measurements shall be recorded in the test report.

4.2.3.2 Equipment with a temporary antenna connector

The applicant, may submit one set of equipment with the normal antenna connected, to enable radiated measurements to
be made. The applicant shall attend the test |aboratory at the conclusion of the radiated measurements, to disconnect the
antenna and fit the temporary connector. The testing laboratory staff shall not connect or disconnect any temporary
antenna connector.

Alternatively, the applicant may submit two sets of equipment to the test laboratory, one fitted with atemporary antenna
connector with the antenna disconnected and another equipment with the antenna connected. Each equipment shall be
used for the appropriate tests. The applicant shall declare that the two sets of equipment are identical in all aspects
except for the antenna connector.

4.2.4  On-site testing

In certain cases it may not be possible to provide representative samples of antennas and/or equipment due to physical
congtraints. In these cases equivalent measurements to the present document shall be made at a representative
installation of the equipment (on-site).
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4.3 Mechanical and electrical design

43.1 General

The equipment submitted by the applicant should be designed, constructed and manufactured in accordance with sound
engineering practice and with the aim of minimizing harmful interference to other equipment and services.

Transmitters and receivers may be individual or combination units.

4.3.2 Controls

Those controls which, if maladjusted, might increase the interfering potentialities of the equipment shall not be easily
accessibleto the user.

4.3.3  Transmitter shut-off facility

If the transmitter is equipped with an automatic transmitter shut-off facility, it should be made inoperative for the
duration of the test.

4.3.4 Receiver mute or squelch

If the receiver is equipped with a mute, squelch or battery-saving circuit, this circuit shall be made inoperative for the
duration of the tests.

4.3.5 Marking (equipment identification)

The equipment shall be marked in avisible place. This marking shall be legible and durable. Where thisis not possible
due to physical constraints, the marking shall be included in the user's manual.

4.35.1 Equipment identification

The marking shall include as a minimum:
- the name of the manufacturer or his trade mark;
- the type designation; and

- equipment classification, see clause 4.1.1.

4.35.2 Regulatory marking

The equipment shall be marked, where applicable, in accordance with CEPT/ERC/REC 70-03 [3] or the EC Council
Directive 1999/5/EC (R& TTE Directive) [2], whichever is applicable. Where this is not applicable the equipment shall
be marked in accordance with the National Regulatory requirements.

4.4 Declarations by the applicant

When submitting equipment for type testing, the applicant shall supply the necessary information required by the
appropriate application form.

The performance of the equipment submitted for type testing shall be representative of the performance of the
corresponding production model.

4.5 Auxiliary test equipment

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

ETSI



14 ETSI EN 300 330-1 V1.3.2 (2002-12)

4.6 Interpretation of the measurement results

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

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

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

- the recorded val ue of the measurement uncertainty shall, for each measurement, be equal to, or lower than, the
figuresin the table of measurement uncertainty (see clause 9).

5 Test conditions, power sources and ambient
temperatures
5.1 Normal and extreme test conditions

Type 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 clauses 5.2 to 5.4.

5.2 Test power source

The equipment shall be tested using the appropriate test power source as specified in clauses 5.2.1 or 5.2.2. Where
equipment can be powered using either external or internal power sources, then the equipment shall be tested using the
external power source as specified in clause 5.2.1 then repeated using the internal power source as specified in

clause 5.2.2.

The test power source used shall be stated in the test report.

5.2.1  External test power source

During type tests, the power source of the equipment shall be replaced by an external test power source capable of
producing normal and extreme test voltages as specified in clauses 5.3.2 and 5.4.2. The internal impedance of the
external test power source shall be low enough for its effect on the test results to be negligible. For the purpose of the
tests, the voltage of the external test power source shall be measured at the input terminal s of the equipment. The
external test power source shall be suitably de-coupled as close to the equipment battery terminals as practicable. For
radiated measurements any external power leads should be so arranged so as not to affect the measurements.

During tests the test power source voltages shall be within atolerance of < +1 % relative to the voltage at the beginning
of each test. The value of this tolerance can be critical for certain measurements. Using a smaller tolerance will provide
a better uncertainty value for these measurements.

5.2.2 Internal test power source

For radiated measurements on portable equipment with integral antenna, fully charged internal batteries should be used.
The batteries used should be as supplied or recommended by the applicant. If internal batteries are used, at the end of
each test the voltage shall be within a tolerance of < £5 % relative to the voltage at the beginning of each test.

If appropriate, for conducted measurements or where atest fixture is used, an external power supply at the required
voltage may replace the supplied or recommended internal batteries. This shall be stated on the test report.
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5.3 Normal test conditions

5.3.1 Normal temperature and humidity

The normal temperature and humidity conditions for tests shall be any convenient combination of temperature and
humidity within the following ranges:

- temperature +15°C to +35°C;
- relative humidity 20 % to 75 %.

When it isimpracticable to carry out tests under these conditions, a note to this effect, stating the ambient temperature
and relative humidity during the tests, shall be added to the test report.

5.3.2 Normal test power source

5.3.2.1 Mains voltage

The normal test voltage for equipment to be connected to the mains shall be the nominal mains voltage. For the purpose
of the present document, the nominal voltage shall be the declared voltage, or any of the declared voltages, for which
the equipment was designed.

The frequency of the test power source corresponding to the ac mains shall be between 49 Hz and 51 Hz.

5.3.2.2 Regulated lead-acid battery power sources

When the radio equipment is intended for operation with the usual types of regulated lead-acid battery power source,
the normal test voltage shall be 1,1 multiplied by the nominal voltage of the battery (e.g. 6 V, 12 V etc.).

5.3.2.3 Other power sources

For operation from other power sources or types of battery (primary or secondary), the normal test voltage shall be that
declared by the equipment applicant and agreed by the accredited test laboratory. Such values shall be stated in the test
report.

5.4 Extreme test conditions

5.4.1  Extreme temperatures

5411 Procedure for tests at extreme temperatures

Before measurements are made the equipment shall have reached thermal balance in the test chamber. The equipment
shall be switched off during the temperature stabilizing period.

In the case of equipment containing temperature stabilization circuits designed to operate continuously, the temperature
stabilization circuits shall be switched on for 15 min after thermal balance has been obtained, and the equipment shall
then meet the specified requirements.

If the thermal balance is not checked by measurements, atemperature stabilizing period of at least one hour, or such
period as may be decided by the accredited test |aboratory, shall be allowed. The sequence of measurements shall be
chosen, and the humidity content in the test chamber shall be controlled so that excessive condensation does not occur.
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541.1.1 Procedure for equipment designed for continuous operation
If the applicant states that the equipment is designed for continuous operation, the test procedure shall be as follows:

- before tests at the upper extreme temperature the equipment shall be placed in the test chamber and left until
thermal balance is attained. The equipment shall then be switched on in the transmit condition for a period of a
half hour after which the equipment shall meet the specified requirements;

- for tests at the lower extreme temperature, the equipment shall be left in the test chamber until thermal balance
is attained, then switched on for a period of one minute after which the equipment shall meet the specified
requirements.

54.1.1.2 Procedure for equipment designed for intermittent operation
If the applicant states that the equipment is designed for intermittent operation, the test procedure shall be as follows:

. before tests at the upper extreme temperature the equipment shall be placed in the test chamber and left until
thermal balance is attained in the oven. The equipment shall then either:

- transmit on and off according to the applicants declared duty cycle for a period of five min; or

- if the applicant's declared on period exceeds one minute, then transmit in the on condition for a period
not exceeding one minute, followed by a period in the off or standby mode for four min; after which the
equipment shall meet the specified requirements;

. for tests at the lower extreme temperature, the equipment shall be left in the test chamber until thermal balance
is attained, then switched to the standby or receive condition for one minute after which the equipment shall
meet the specified requirements.

5.4.1.2 Extreme temperature ranges

For tests at extreme temperatures, measurements shall be made in accordance with the procedures specified in
clause 5.4.1.1, at the upper and lower temperatures of one of the following ranges:

- Category | (Generad): -20°C to +55°C;
- Category Il (Portable): -10°C to +55°C;
- Category |11 (Equipment for normal indoor use): 0°C to +55°C.

NOTE: Theterm "Equipment for normal indoor use" is taken to mean the minimum indoor temperature is equal
to or greater than 5°C.

For special applications, the manufacturer can specify wider temperature ranges than given as a minimum above. This
shall be reflected in manufacturers product literature.

The test report shall state which rangeis used.

5.4.2  Extreme test source voltages

5421 Mains voltage

The extreme test voltages for equipment to be connected to an ac mains source shall be the nominal mains voltage
+10 %. For equipment operating over arange of mains voltages clause 5.4.2.4 applies.

5.4.2.2 Regulated lead-acid battery power sources

When the radio equipment is intended for operation from the usual type of regulated lead-acid battery power sources the
extreme test voltages shall be 1,3 and 0,9 multiplied by the nominal voltage of the battery (6 VV, 12 V, etc.).

For float charge applications using "gel-cell” type batteries the extreme voltage shall be 1,15 and 0,85 multiplied by the
nominal voltage of the declared battery voltage.
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5423 Power sources using other types of batteries
The lower extreme test voltages for equipment with power sources using batteries shall be as follows:

- for equipment with a battery indicator, the end point voltage as indicated;
- for equipment without a battery indicator the following end point voltages shall be used:

a) for the Leclanché or the lithium type of battery:

L] 0,85 multiplied by the nominal voltage of the battery;
b) for the nickel-cadmium type of battery:

" 0,9 multiplied by the nominal voltage of the battery;

- for other types of battery or equipment, the lower extreme test voltage for the discharged condition shall be
declared by the equipment applicant.

The nominal voltage is considered to be the upper extreme test voltage in this case.

5.4.2.4 Other power sources

For equipment using other power sources, or capable of being operated from avariety of power sources, the extreme
test voltages shall be those agreed between the equipment applicant and the accredited test |aboratory. This shall be
recorded in the test report.

6 General conditions

6.1 Normal test signals and test modulation

The test modulating signal is a signal which modulates a carrier, is dependent upon the type of equipment under test and
a so the measurement to be performed. Modulation test signals only apply to products with an external modulation
connector. For equipment without an external modulation connector, normal operating modulation shall be used.
6.1.1 Normal test signals for analogue speech
Normal test signals for analogue speech are specified as follows:

- A-M1: a1 000 Hz tone;

- A-M2: al250 Hz tone.

For angle modulation, the normal level of the test signals A-M1 and A-M2 shall be adjusted to produce a deviation of
12 % of the channel separation or any lower value as declared by the applicant as the normal operating level.

In the case of amplitude modulation, the normal modulation depth shall be 60 % or any lower value as declared by the
applicant. This shall be used as the normal level of operation and shall be stated in the test report.

6.1.2 Normal test signals for data

Normal test signals for data are specified as follows:

D-M2: A test signal representing a pseudo-random bit sequence of at least 511 bits in accordance with
ITU-T Recommendation O.153 [4]. This sequence shall be continuously repeated. If the sequence
cannot be continuously repeated, the actual method used shall be stated in the test report.

D-M3: A test signal shall be agreed between the accredited test |aboratory and the applicant in case
selective messages are used and are generated or decoded within the equipment.
The agreed test signal may be formatted and may contain error detection and correction.
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For angle modulation, the normal level of the test signal D-M3 shall produce a deviation of 20 % of the channel
separation or any other value as declared by the applicant as the normal operating level.

In case of amplitude modulation, the modulation ratio shall be 60 %, or any value, as declared by the applicant, asthe
normal operating level.

6.2 Artificial antenna

Where applicable, tests shall be carried out using an artificial antenna which shall simulate the actual antenna
configuration specified by the applicant.
6.2.1 Artificial antenna for inductive transmitters (non 50 Q)

For measurements of inductive transmitters without a 50 Q antennaimpedance, a tuned reduced radiating |oad
connected to the antenna connector shall be used as agreed with the accredited test |aboratory.

The impedance shall be equal to the nominal load of the equipment specified by the applicant.

This method facilitates conducted measurements to be made of the following:
- transmitter carrier loop currents up to 30 MHz;
- transmitter spurious loop currents up to 30 MHz; and

- conducted spurious measurementsin the range 30 MHz to 1 GHz.

The use of this non-50 Q load during test shall be stated in the test report form.

6.2.2 Artificial antenna for transmitters with 50 Q impedance connector

For measurements on transmitters with a normal 50 Q antennaimpedance, tests shall be carried out using an artificia
antenna which shall be a substantially non-reactive non-radiating 50 Q load connected to the antenna connector. The
Voltage Standing Wave Ratio (VSWR) at the 50 Q connector shall not be greater than 1,2 : 1 over the frequency range
of the measurement.

This method may a so facilitate conducted measurements to be made of the following:
- transmitter carrier loop currents up to 30 MHz;

- transmitter spurious loop currents up to 30 MHz; and
- conducted spurious measurementsin the range 30 MHz to 1 GHz.

The use of 50 Q load during test shall be stated in the test report form.

6.3 Test fixture

With equipment intended for use with an integral antenna, and not equipped with a50 Q RF output connector, a
suitable test fixture shall be used as agreed with the accredited test |aboratory, where applicable.

Thisfixture is a RF coupling device for coupling the integral antennato a 50 Q RF terminal at the working frequencies
of the equipment under test. This allows certain measurements to be performed using conducted measuring methods.
However, only relative measurements may be performed. The test fixture is normally only required for extreme
temperature measurements and shall be calibrated only with the equipment under test.

The test fixture shall be fully described by the applicant. The accredited test Iaboratory, where applicable shall calibrate
the test fixture by carrying out the required field measurements at normal temperatures at the prescribed test site. Then
the same measurements shall be repeated on the equipment under test using the test fixture for all identified frequency
components.
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In addition, the test fixture may provide:
- a connection to an externa power supply;
- an audio interface either by direct connection or by an acoustic coupler;
- a connection to a datainterface.

The performance characteristics of the test fixture shall be agreed upon with the accredited test laboratory, where
applicable and shall conform to the following basic parameters:

- the circuit associated with the RF coupling shall contain no active or non linear devices,
- the coupling loss shall not influence the measuring results;

- the coupling loss shall be independent of the position of the test fixture and be unaffected by the proximity of
the surrounding objects or people;

- the coupling loss shall be reproducible when the equipment under test is removed and replaced;

- the coupling loss shall remain substantially constant when the environmental conditions are varied.

6.4 Test sites and general arrangements for radiated
measurements

For guidance on radiation test sites, see annex A. Detailed descriptions of radiated measurement arrangements are
included in this annex.

6.5 Modes of operation of the transmitter

For the purpose of the measurements according to the present document, there should preferably be afacility to operate
the transmitter in an unmodulated state. The method of achieving an unmodulated carrier frequency or special types of
modulation patterns may also be decided by agreement between the applicant and the accredited test laboratory. It shall
be described in the test report. It may involve suitable temporary internal modifications of the equipment under test. If it
is not possible to provide an unmodulated carrier then this shall be stated in the test report.

For transmitters using a continuous wideband swept carrier the measurement shall be made with the sweep on.

For the purpose of type testing, the normal test signal, see clauses 6.1.1 and 6.1.2, shall be applied to the input of the
transmitter under test with the normal input device disconnected (e.g. microphone).

6.6 Measuring receiver

The term "measuring receiver” refersto a selective voltmeter or a spectrum analyser. The bandwidth and detector type
of the measuring receiver are givenin table 3.

Table 3
Frequency: (f) Detector type: Bandwidth:
9 kHz < f < 150 kHz Quasi Peak 200 Hz to 300 Hz
150 kHz < f <30 MHz Quasi Peak 9 Hz to 10 kHz
30 MHz < f <1 000 MHz Quasi Peak 100 Hz to 120 kHz

Exceptionally, different bandwidth may be used if agreed with the accredited test |aboratory. This shall be stated in the
test report.
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7 Transmitter requirements

To meet the requirements of the present document, the transmitter shall be measured at the radiated H-field, conducted
current or power level as declared by the applicant.

Where the transmitter is designed with an adjustable carrier H-field or RF current, al parameters shall be measured
using the highest output level as declared by the applicant. The equipment shall then be adjusted to the lowest setting, as
declared by the applicant, and the spurious emissions measurement shall be repeated (see clause 7.4).

When making transmitter tests on equipment designed for intermittent operation, the duty cycle of the transmitter, as
declared by the applicant on the application form, shall not be exceeded. The actual duty cycle used shall be stated on
the test report form.

If the equipment is supplied with both a permanent 50 Q antenna connector and a dedicated antenna, the full tests shall
be carried out using the external connector and in addition:

- radiated H-field (see clauses 7.2.1);
- spurious emissions (see clause 7.4 and annex A);

tests shall be carried out with the dedicated antenna.

7.1 Transmitter definitions

Transmitters are divided into Power Classes based on their radiated field and Product Classes depending on the antenna
type to be used. Product Class 2 and Product Class 3 transmitters may allow the customer to use his own loop antenna
design based on the manufacturers design guidelines. The user's manual shall include the guidelines for the design of

the antennas. These guidelines may be eval uated by the accredited laboratory as part of the test of the equipment and
compared to actual radiated measurements.

7.1.1 The inductive loop coil transmitters
These transmitters are characterized by:
a) theloop coil antenna area A shall be < 30 m?;

b) thelength of any antennaloop element shall be <% (< ? , wheref isin MHz) or < 30 m whichever is

shorter;

c) antennacoil may have one or multiple turns.

7.1.2  The large size loop transmitters
These transmitters are characterized by:

- large loop antennaarea A > 30 m?;

- large loop antenna with one turn only;

frequency range limited from 9 kHz to 135 kHz only.

7.1.3 Other transmitters

These transmitters are characterized as either:

- E-field transmitters, or;

loop antenna transmitters which are not meeting the criteriain clauses 7.1.1 and 7.1.2.
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7.1.4 Product Classes

The equipment are divided into Product Classes depending of the antenna type used. The Product Classes shall not be
confound with Equipment Classes, see clause 4.1.1 or with Power Classes, see clause 1 and clause 7.2.1.3. The different
antenna types are referencing CEPT/ERC/REC 70-03 [3].

The Product Classes are:
Product Class 1:
Inductive loop coil transmitter, tested with an antenna as either:
- an integral antenna (antennatype 1); or
- a dedicated antenna supplied with the equipment (antenna type 2).
The following restrictions apply to this product class:
- 9 kHz to 30 MHz frequency range;

- no field customization of the antenna(s);
- loop antenna area < 30 m2; and

- the length of any antennaloop element shall be <% (< ? wherefisinMHz) or <30 m  whichever

is shorter.

The transmitter carrier and spurious are limited by the maximum generated H-field, (see clause 7.2.1 and
clauses 7.4.3 and 7.4.4 respectively).

Where a manufacturer provides arange of standard antennas, the equipment will be tested as Product Class 1
equipment, with the antenna(s) attached. The measurements shall be repeated for each of such antenna.

Product Class 2:
Inductive loop coil transmitter, allowing field customization of the loop antenna.

Customization is only allowed according to the manufacturers antenna design rules published in the equipment
manual.

Product Class 2 equipment is tested as Product Class 1 with two representative antennas supplied with the
equipment. The two antennas shall meet the manufacturers design rules published in the equipment manual
and shall have maximum and minimum loop area respectively. Both antennas shall have the maximum
magnetic dipole moment as declared by the manufacturer. The following additiona restrictions apply to this
Product Class:

- 9 kHz to 30 MHz frequency range;
- loop antenna area < 30 m2; and

the length of any antennaloop element shall be <% (< ? , wheref isinMHz) or <30 m

whichever is shorter.

The transmitter carrier and spurious are limited by the maximum generated H-field, (see clauses 7.2.1, 7.4.3
and 7.4.4 respectively).

In cases where it, due to size constraints, is not practical to ship and test alarge antenna together with the
equipment, the equipment is tested either:

- at an open test site together with a maximum and minimum size custom made antenna build by the
manufacturer; or

- at arepresentative installation (on-site) according to clause 4.2.4.
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Product Class 3:

This Product Classisintended for use with customized large size loop antennas only. The loop coil transmitter
istested without an antenna by using an artificial antenna.

The following additional restrictions apply to this Product Class:

- 9 kHz to 135 kHz frequency range;

loop antenna area > 30 m?;
- single loop only.

The transmitter carrier and spurious are limited by the maximum output loop current multiplied by the loop
antenna area and shall comply with the radiated H-field limit (see clauses 7.2.1.3, 7.2.2.3, 7.4.2.1, 7.4.2.1.1,
7.4.3 and 7.4.4 respectively). The manufacturer shall declare the maximum size of the loop in the users manual
and the application form.

Product Class 4:
E-field transmitter, tested with each type of antennato be used.

The transmitter carrier and spurious are limited by the maximum generated E-field, measured as the equivalent
H-field, (see clauses 7.2.3, 7.4.3 and 7.4.4 respectively).

7.2 Transmitter carrier output levels

7.2.1 H-field (radiated)

7.2.1.1 Definition

In the case of atransmitter with an integral or dedicated antenna, the H-field is measured in the direction of maximum
field strength under specified conditions of measurement.

7.21.2 Methods of measurement

The measurements shall be made on an open field test site as specified inannex A. Any measured values shall be at
least 6 dB above the ambient noise level.

The H-field produced by the equipment shall be measured at standard distance of 10 m. Where thisis not practical,

e.g. due to physical size of the equipment including the antenna or with use of special field cancelling antenna, then
other distances may be used. When another distance is used, the distance used and the field strength value measured
shall be stated in the test report. In this case, the measured value at actual test distance shall be extrapolated to 10 m and
stated in the test report.

The H-field is measured with a shielded loop antenna connected to a measurement receiver. The measuring bandwidth
and detector type of the measurement receiver shall be in accordance with clause 6.6.

The equipment under test shall operate where possible, without modulation. Where thisis not possible, it shall be stated
in the test report.

For transmitters using a continuous wideband swept carrier, the measurement shall be made with the sweep off. When it
is not possible to turn the sweep off the measurements shall be made with the sweep on and this shall be stated in the
test report.

For measuring equipment calibrated in dBuV, the reading should be reduced by 51,5 dB to be converted to dBuA/m.
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7.2.1.3 Limits

The limits presented in the present document are the required field strengths to allow satisfactory operation of inductive
systems. These levels were determined after careful analysis within ETSI and ERC/CEPT.

Maximum field strength under normal and extreme conditionsis given in table 4.

For the purpose of type approval, the limits from table 4 apply. Exceptionally, some administrations may have a need to
provide additional protection to some existing services operating on frequencies covered by thistable.

In all cases SRDs operate on a non-interference basis. Solutions can range from site engineering to field strength
modification and can be used on a case by case basis.

Additional information is available in CEPT/ERC/REC 70-03 [3] or ERC Decisions.

Table 4: H-field limits at 10 m

Power Class Frequency range (MHz) H-field strength limit (Hf) dBPA/m at 10 m
3 0,009 <f<0,03 72 or according to note
3 0,03<f<0,07 72 at 0,03 MHz descending 3 dB/oct
0,119 <f<0,135 or according to note
2 0,05975 <f <0,06025 42
0,07 <f<0,119
4 0,135<f<1,0 37,7 at 0,135 MHz descending 3 dB/oct
4 1,0<f<4,642 29 at 1,0 MHz descending 9 dB/oct
5 4,642 <f<30 9
6,765 <f< 6,795
2and8 13,553 < f < 13,567 42
26,957 < f< 27,283

NOTE: For the frequency ranges 9 to 70 kHz and 119 to 135 kHz, the following additional
restrictions apply to the higher limits:
- for loop coil antennas with an area > 0,16 m?2 table 4 applies directly;
- for loop coil antennas with an area between 0,05 m? and 0,16 m? table 4 applies
with a correction factor. The limit is: table value + 10 x log (area/0,16 m2);
- for loop coil antennas with an area < 0,05 m? the limit is 10 dB below table 4.

For equivalent graphical representation of table 4, see annex B.
71.2.2 RF carrier current

7221 Definition

This appliesto Product Class 3 only.

RF carrier current is defined as the current delivered to an artificial load under specified conditions of measurement.
The manufacturer shall declare the maximum antenna loop size.

7222 Methods of measurement

The transmitter shall be connected to an artificial antenna, see clause 6.2.1 and annex G. The RF current delivered to
this artificial antenna during a transmission duty cycle shall be measured up to 30 MHz. The current shall be measured
either by using:

- acalibrated current probe connected to a measuring receiver; or
- a derived output from a calibrated artificial antenna connected to a measuring receiver, see annex G.
The measuring bandwidth and detector type shall be in accordance with clause 6.6.

For transmitters using a continuous wideband swept carrier the measurement shall be made with the sweep off. Where
thisis not possible the measurements may be made with the sweep on. This shall be stated in the test report.
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This method of measurement for the transmitter carrier current is used for Product Class 3 equipment operating at a
frequency up to 135 kHz.

The measurements shall be made under normal and extreme test conditions, see clause 5.4.

A detailed explanation of the relationship between the RF carrier current, antenna factor (N x A) and the equivalent
generated H-field isgivenin annex F.

7.2.2.3 Limits

The limit for the RF carrier current multiplied with the antenna area for Product Class 3 Large size loop transmittersis
givenintable5.

Table 5: RF carrier current x antenna area

Frequency range, MHz RF carrier current x antenna area, dBAm?
0,009 <f<0,03 40
0,03<f<0,07 40 at 30 kHz descending 3 dB/oct
0,119<f<0,135
0,059 75 <f< 0,060 25 10
0,07 <f<0,119

See annex C for a graphical representation.

7.2.3 Radiated E-field (Product Class 4)

7.2.3.1 Definition

Theradiated E-field is defined as the E-field in the direction of maximum field strength under the specified conditions
of measurement. Thisis defined for atransmitter with an integral antenna.

7.2.3.2 Methods of measurement
The transmitter radiated E-field is based on the equivalent H-field, measured at 10 m.

The H-field is measured with a shielded loop antenna connected to a measurement receiver. The measuring bandwidth
and detector type of the measurement receiver shall be in accordance with clause 6.6.

For a detailed explanation of the relationship between E-field and H-field, see annex H.

7.2.3.3 Limits

In the frequency range 9 kHz to 4,78 MHz, the limits of H follow the H-fields limits, H, asgivenin clauses 7.2.1.3,
table 4 with an additional correction factor C. The factor given below is specific for a 10 m measuring distance.

ThelimitHg =H;+C
where;

C=20xlog (f./ 4,78 x 10°%) dB;
and where;

fc isthe carrier frequency in Hz.
For agraphical representation of the correction factor C see annex D.

In the frequency range 4,78 MHz to 25 MHz limits are identical to the limitsin clause 7.2.1.3, table 2, without any
correction factor.
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7.3 Permitted frequency range of the modulation bandwidth

The permitted frequency range shall be stated by the applicant.

7.3.1 Definition

The modulation bandwidth contains al associated side bands above the following level:
a) for carrier frequencies below 135 kHz at the highest level of either:
- 30 dB below the carrier or the appropriate spurious limit, see clause 7.4;
b) for carrier frequenciesin the range 135 kHz to 30 MHz:
- at the appropriate spurious limit, see clause 7.4.

Where the assigned frequency band has been divided into sub-bands by the regulatory body, the above measuring levels
and bandwidths apply inside these sub-bands.

For the modulation products inside the adjacent bands, see special casesin annex L.

7.3.2 Method of measurement

The transmitter shall be connected to an artificial antenna or if the transmitter has an integral antenna atest fixture shall
be used (see clause 6.3). The RF output of the equipment shall be connected to a spectrum analyser viaa 50 Q variable
attenuator.

The transmitter shall be operated at the nominal carrier power or field strength measured under normal test conditionsin
clause 7.2. The attenuator shall be adjusted to an appropriate level displayed at the spectrum analyser screen.

The transmitter shall be modulated with standard test modulation (see clauses 6.1.1 and 6.1.2). If the equipment cannot
be modulated externally, the internal modulation shall be used.

For transmitters using a continuous wideband swept carrier the measurement shall be made with the sweep on.

The output of the transmitter, with or without test fixture, shall be measured by using a spectrum analyser with a

resol ution bandwidth appropriate to accept all major side bands. The power level calibration of the spectrum analyser
shall then be related to the power level or field strength measured in clause 7.2. The calculation will be used to calculate
the absolute level of the sideband power.

The test laboratory shall ensure that the spectrum analyser's span is sufficiently wide enough to ensure that the carrier
and all its major side bands are captured.

The frequencies of the upper and lower points, where the displayed power envel ope of the modulation including
frequency drift is equal to the appropriate level defined in clause 7.3.1 are recorded as the modulation bandwidth.

The measurements shall be made during normal and extreme test conditions (see clauses 5.4.1 and 5.4.2 applied
simultaneousdly).

7.3.3 Limits

The permitted range of the modulation bandwidth shall be within the limits of the assigned frequency band stated in
CEPT/ERC/REC 70-03 [3] or ERC Decisions.
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7.4 Spurious emissions

7.4.1 Definition

Spurious emissions are emissions at frequencies other than those of the carrier and sidebands associated with normal
test modulation (see clause 6.1). The level of spurious emissions shall be measured at normal conditions (see clause 5.3)
as either:

1)
a) their power or current level in an artificial antenna (conducted spurious emission); and

b) their effective radiated power or field strength when radiated by the cabinet and structure of the
equipment (cabinet radiation); or

2) their effective radiated power or field strength when radiated by the cabinet and the integral antenna.

7.4.2 Conducted spurious emissions

This clause refers to the requirementsin clause 7.4.1; indent 1 a) and appliesto Product Class 3 only.

7421 Methods of measurement (< 30 MHz)

The transmitter shall be connected to an artificial antenna according to clause 6.2.1. The measuring receiver shall be
connected to the output of the artificial antenna and the current for both the carrier and the spurious components shall be
mesasured. For further details of the artificial antenna, see annex G.

The method for deriving the spurious current limit I is calculated by the following formula:
lc-1s=Hc-Hs
where;

Isisthe measured conducted spurious current limit expressed in dBA,;
|c isthe measured RF carrier current limit expressed in dBpA, see clause 7.2.2.3;
Hc isthe limit for the generated H-field expressed in dBUA/m, see clause 7.2.1.3;

Hsisthe limit for H-field spurious expressed in dBpA/m, see clause 7.4.3.2.

The term (H - Hg) in the above formulais the required attenuation in dB of the spurious H-field. This requirement may
vary with frequency due to varying limits with frequency.

Theterm (I - Ig) (in dB) isthe attenuation in dB of the spurious current below the carrier current.

74272 Limits

Under normal test conditions the following condition shall be fulfilled:

(Ic-1s) = (Hc-Hs)

7.4.2.3 Methods of measurement (= 30 MHz)
The transmitter shall be connected to an artificial antenna according to clause 6.2.2. The spurious components are

measured by means of a selective voltmeter connected to the output of the transmitter by means of an appropriate
coupling device. For details of the artificial antenna, see annex G.
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7424 Limits

The power of any conducted spurious emission shall not exceed the values given in table 6.

Table 6
47 MHz to 74 MHz
State 87,5 MHz to 118 MHz Other Frequencies between
174 MHz to 230 MHz 30 MHz to 1 000 MHz
470 MHz to 862 MHz
Operating 4 nW 250 nW
Standby 2 nW 2 nW

7.4.3 Radiated field strength

This clause refersto clause 7.4.1, indent 1 b) and 2).

7431 Methods of measurement (< 30 MHz)
This appliesto al Product Classes.

Thefield strength shall be measured for frequencies below 30 MHz. The equipment under test shall be measured at a
distance of 10 m on an outdoor test site. The test antenna shall be a calibrated shielded magnetic field antenna. The
equipment under test and test antenna shall be arranged as stated in clause A.1.

For Product Class 3 the transmitter antenna connector of the equipment under test shall be connected to an artificial
antenna (see clause 6.2) and the output connector terminated.

The equipment under test shall be switched on with normal modulation. The characteristics of the modulation signal
used shall be stated on the test report. The measuring receiver shall be tuned over the frequency range 9 kHz to
30 MHz, except for the frequency band on which the transmitter is intended to operate.

At each frequency at which arelevant spurious signal is detected the equipment under test and the test antenna shall be
rotated until maximum field strength is indicated on the measuring receiver. Thislevel shall be noted.

If the transmitter can be operated in the standby mode, then the measurements shall be repeated in the standby mode.

For measuring equipment calibrated in dBuV, the reading should be reduced by 51,5 dB to be converted to dBuA/m.

7.4.3.2 Limits

Radiated emissions below 30 MHz shall not exceed the generated H-field dBuA/m at 10 mgivenintable 7.

Table 7
State Frequency 9 kHz < f <10 MHz Frequency 10 MHz < f <30 MHz
Transmit 27 dBUA/m descending 3 dB/oct -3,5 dBUA/m
Standby 6 dBpA/m descending 3 dB/oct -24,5 dBUA/m

For agraphical representation see annex E.

7.4.4 Effective radiated power

This clause refers to the requirements of clause 7.4.1 1) b) and 2).

7441 Methods of measurement (= 30 MHz)

This method appliesto al Product Classes.
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On atest site selected from annex A, the equipment shall be placed at the specified height on a non-conducting support
and in the position closest to normal use as declared by the applicant.
For Product Class 3 the transmitter antenna connector shall be connected to an artificial antenna (see clause 6.2).

The test antenna shall be oriented for vertical polarization. The output of the test antenna shall be connected to a
measuring receiver.

The transmitter shall be switched on with normal modulation, and the measuring receiver shall be tuned over the
frequency range 30 MHz to 1 000 MHz.

At each frequency at which arelevant spurious component is detected, the test antenna shall be raised and lowered
through the specified range of heights until a maximum signal level is detected on the measuring receiver.

The transmitter shall then be rotated through 360° in the horizontal plane, until the maximum signal level is detected by
the measuring receiver.

The maximum signal level detected by the measuring receiver shall be noted.

The substitution antenna shall be oriented for vertical polarization and calibrated for the frequency of the spurious
component detected.

The frequency of the calibrated signal generator shall be set to the frequency of the spurious component detected. The
input attenuator setting of the measuring receiver shall be adjusted in order to increase the sensitivity of the measuring
receiver, if necessary.

The test antenna shall be raised and lowered through the specified range of heights to ensure that the maximum signal is
received.

When atest site according to clause A.3is used, thereis no need to vary the height of the antenna.

Theinput signal to the substitution antenna shall be adjusted until an equal or aknown related level to that detected
from the transmitter is obtained on the measuring receiver.

Theinput signal to the substitution antenna shall be recorded as a power level and corrected for any change of input
attenuator setting of the measuring receiver.

The measure of the effective radiated power of the spurious componentsis the larger of the two power levels recorded
for each spurious component at the input to the substitution antenna, corrected for the gain of the substitution antenna if
necessary.

If an unmodulated carrier cannot be obtained then the measurements shall be made with the transmitter modulated by
the normal test signal (see clause 6.1.2) in which case this fact shall be recorded in the test report.

If standby mode is available, the measurements shall be repeated in that mode.

7.4.4.2 Limits

The power of any radiated emission shall not exceed the values given in table 8.

Table 8
47 MHz to 74 MHz
State 87,5 MHz to 118 MHz Other frequencies between
174 MHz to 230 MHz 30 MHz to 1 000 MHz
470 MHz to 862 MHz
Operating 4 nW 250 nW
Standby 2 nW 2 nW
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7.5 Duty cycle

75.1 Definitions

For the purpose of the present document the term duty cycle refersto the ratio of the total on time of the "message” to
the total off time in any one hour period. The device may be triggered either automatically or manually and depending
on how the device is triggered will also depend on whether the duty cycle is fixed or random.

7.5.2 Declaration

For software controlled or pre-programmed devices, the applicant shall declare the duty cycle class or classes for the
equipment under test, see table 9.

For manually operated or event dependant devices, with or without software controlled functions, the applicant shall
declare whether the device once triggered, follows a pre-programmed cycle, or whether the transmission is constant

until the trigger is released or manually reset. The applicant shall also give a description of the application for the device
and include atypical usage pattern. The typical usage pattern as declared by the applicant shall be used to determine the
duty cycle and hence the duty class, seetable 9.

Where an acknowledgement is required, the additional transmitter on-time shall be included and declared by the
manufacturer.

7.5.3 Duty cycle classes

In aperiod of 1 hour the duty cycle shall not exceed the values given in table 9.

Table 9
Duty cycle Class Duty cycle ratio
1 <0,1%
2 <1,0%
3 <10 %
4 Up to 100 %
8 Receiver requirement

8.1 Adjacent channel selectivity - in band

This measurement is only required where a frequency plan with standard channel spacing is consistently used, for
example at 27 MHz.

This measurement shall not be performed if:

a) thetransmitter cannot be switched off and the spacing between the transmit and the receiver frequency isless
than ten times the declared receiver 3 dB bandwidth; or

b) thetransmitter and receiver are operating at the same frequency and the transmitter cannot be switched off as
the carrier is used as receiver injection signal (e.g. for homodyne systems).

In the case where a) and/or b) above applies, this shall be stated in the test report.

8.1.1 Definition

The adjacent channel selectivity isa measure of the capability of the receiver to operate satisfactorily in the presence of
an unwanted signal that differsin frequency from the wanted signal by an amount equal to the adjacent channel
separation for which the equipment is intended.
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8.1.2 Method of measurement

This measurement shall be conducted under normal conditions.

Two signal generators A and B shall be connected to the receiver viaa combining network to the receiver either:
a) viaatest fixture or atest antennato the receiver integral, dedicated or test antenna; or
b) directly to the receiver permanent or temporary antenna connector.

The method of coupling to the receiver shall be stated in the test report.

Signal generator A shall be at the nominal frequency of the receiver, with normal modulation of the wanted signal.
Signal generator B shall be unmodulated and shall be adjusted to the test frequency for the adjacent channel
immediately above that of the wanted signal.

Initially signal generator B shall be switched off and using signal generator A the level that still gives sufficient
response shall be established. The output level of generator A shall then be increased by 3 dB.

Signal generator B is then switched on and the level is adjusted until the wanted criteriais met. Thislevel shall be
recorded.

The measurements shall be repeated with signal generator B adjusted to the test frequency on the adjacent channel
immediately below the wanted signal.

The adjacent channel selectivity shall be recorded for the upper and lower adjacent channels as theratio in dB of the
unwanted signal to the level of the wanted signal.

For tagging systems (e.g. RF identification, anti-theft, access control, location and similar systems) signal generator A
may be replaced by a physical tag positioned at 70 % of the measured system range in metres. In this case, the adjacent
selectivity shall be recorded astheratio in dB of lowest level of the unwanted signal (generator B) to the declared
sensitivity of the receiver +3 dB.

8.1.3  Limits
The adjacent channel selectivity of the equipment under specified conditions shall not be less than stated in table 10.
Table 10
Equipment class Channel spacing < 25 kHz Channel spacing > 25 kHz
1 60 dB 70 dB
8.2 Blocking or desensitization

8.2.1 Definition

Blocking is a measure of the capability of the receiver to receive a wanted modulated signal without exceeding a given
degradation due to the presence of an unwanted input signal at any frequencies other than those of the spurious
responses adjacent selectivity, see clause 8.1.
8.2.2 Methods of measurement
This measurement shall be conducted under normal conditions.
Two signal generators A and B shall be connected to the receiver via a combining network to the receiver either:

a) viaatest fixture or atest antenna coupling to the receiver integral, dedicated or test antenna; or

b) directly to the receiver permanent or temporary antenna connector.

The method of coupling to the receiver shall be stated in the test report.
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Signal generator A shall be at the nominal frequency of the receiver, with normal modulation of the wanted signal.
Signal generator B shall be unmodulated and shall be adjusted to a test frequency as defined below.

Initially signal generator B shall be switched off and by using signal generator A the minimum level giving sufficient
response shall be established. The output level of generator A shall then be increased by 3 dB.

Signal generator B is then switched on and adjusted until the wanted criterion is met. Thislevel shall be recorded.
The frequency for generator B is defined by either @) or b) below whichever is greater:

a)  For the frequency range 9 kHz to < 500 kHz, the measurements shall be at approximately +50 kHz, +100 kHz,
+200 kHz, 300 kHz and +500 kHz from the highest receiver operating frequency + the 3dB receiver
bandwidth.

The tests shall be repeated at approximately -50 kHz, -100 kHz, -200 kHz, 300 kHz and -500 kHz from the
lowest receiver operating frequency - the 3dB receiver bandwidth.

For the frequency range = 500 kHz to 30 MHz, the measurements shall be at approximately +500 kHz,

+1 MHz, +2 MHz and +5 MHz from the highest receiver operating frequency + the 3dB receiver bandwidth.
Thetests shall be repeated at approximately -500 kHz, -1 MHz, -2 MHz and -5 MHz from the lowest receiver
operating frequency - the 3dB receiver bandwidth.

The manufacturer shall declare the receiver operating frequencies and 3 dB receiver bandwidth.
or:

b) Thefrequency for generator B is determined as an offset by using the upper and lower receiver operating
frequencies plus or minus receiver 3 dB bandwidth times a multiplier, (N+1). The valuesfor N are given in
clause 8.2.3 table 11.

The upper and lower test frequencies for generator B are defined as follows:

- Upper test frequencies: Highest operating receiver frequency + (receiver 3 dB bandwidth) x (N+1).
- Lower test frequencies. Lowest operating receiver frequency - (receiver 3 dB bandwidth) x (N+1).
The manufacturer shall declare the receiver operating frequencies and 3 dB receiver bandwidth.

For systems with swept operating frequencies:

- Upper test frequencies: High end of sweep range + (receiver 3 dB bandwidth) x (N+1).

- Lower test frequencies: Low end of sweep range - (receiver 3 dB bandwidth) x (N+1).

The manufacturer shall declare the receiver operating frequencies, 3 dB receiver bandwidth and sweeping
range.

The blocking or desensitization shall be recorded astheratio in dB of lowest level of the unwanted signal (generator B)
to the level of the wanted signal (generator A).

For tagging systems (e.g. RF identification, anti-theft, access control, location and similar systems) signal generator A
may be replaced by a physical tag positioned at 70 % of the measured or defined system range in metres. In this case,
the blocking or desensitization shall be recorded as the ratio in dB of lowest level of the unwanted signal (generator B)
to the declared sensitivity of the receiver +3 dB.

Generator B frequencies below 9 kHz are not defined and shall not be measured.

8.2.3 Limits

The blocking ratio, for any frequency within the specified ranges, shall not be less than the values given in table 11,
except at frequencies on which spurious responses are found. The limit value is determined by a reference limit (Ref)
plus a correction factor (dB) depending of the appropriate receiver classification.
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Table 11: Receiver blocking or desensitization limits

Receiver Generator B frequency offset, |f5- fg], Limit

Class either by a) or b) whichever is greater (dB)
(see note 2)

a) per clause 8.2.2, indent a) b) per clause 8.2.2, indent b)
fa <500 kHz fa 2 500 kHz value of N, see below.
1 For all offset For all offset 2,4,8and 20 Reference Limit
frequencies frequencies
+100 kHz +500 kHz 2 Reference Limit x 1/2 (see note 1)
2 +200 kHz +1 MHz 4 Reference Limit x 2/3, (see note 1)
+300 kHz +2 MHz 8 Reference Limit x 5/6, (see note 1)
+500 kHz 5 MHz 20 Reference limit

Reference limit (Ref) = 30 dB at 9 kHz increasing with 10 dB/decade to 65,2 dB at 30 MHz.
NOTE 1: The limit is a fractional dB value of the reference limit.
NOTE 2: Generator B frequencies below 9 kHz are not specified.

8.3 Receiver spurious radiation

These requirements do not apply to receivers used in combination with permanently co-located transmitters
continuously transmitting. Co-located is defined as < 3 m. In these cases the receivers will be tested together with the
transmitter in operating mode (see clause 7.4).

8.3.1 Definition

Spurious radiation from receivers are emissions radiated from the antenna, the chassis and case of the receiver. It is
specified as the radiated power of a discrete signal.

8.3.2 Methods of measurement

1) For radiation below 30 MHz, see clause 7.4.3.1.
2)  For radiation at or above 30 MHz, see clause 7.4.4.1.

Convert reading by 51,5 dB for measuring equipment calibrated in dBuV or dBuV/m.

8.3.3 Limits

8.3.31 Radiated emissions below 30 MHz

The spurious components below 30 MHz shall not exceed the generated H-field dBpA/m values at 10 m according to
table 12.

Table 12: Receiver spurious radiation limits

Frequency 9 kHz < f <10 MHz Frequency 10 Mhz £ f £ 10 Mhz
6 dBpA/m descending 3 dB/oct -24,5 dBUA/m

For agraphical representation see annex E.

8.3.3.2 Radiated emissions above 30 MHz

The measured values shall not exceed 2 nW.
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9

be as follows:

Measurement uncertainty

Theinterpretation of the results recorded in the test report for the measurements described in the present document shall

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

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

. the value of the measurement uncertainty shall be, for each measurement, equal to or lower than the figures
given below:

RF frequency

RF power, conducted
RF power, radiated
Temperature

Humidity

+1x 107
+1dB
+6 dB
+1°C
5%

For the test methods, according to the present document the uncertainty figures shall be cal culated according to the
methods described in the ETR 028 [5] and shall correspond to an expansion factor (coverage factor) k = 1,96 or k = 2
(which provide confidence levels of respectively 95 % and 95,45 % in case where the distributions characterizing the
actual measurement uncertainties are normal (Gaussian)).

The measurement uncertainties given above are based on such expansion factors.

The particular expansion factor used for the evaluation of the measurement uncertainty shall be stated.
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Annex A (normative):
Radiated measurements

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

A.1.1 Outdoor test site

The outdoor test site shall be on areasonably level surface or ground. For measurements at frequencies below 30 MHz
no artificial ground plane shall be used. For measurements at frequencies 30 MHz and above, a conducting ground
plane of at least 5 m diameter shall be provided at one point on the site. In the middle of this ground plane, a
non-conducting support, capable of rotation through 360° in the horizontal plane, shall be used to support the test
samplein its standard position, at 1 m above the ground plane, with the exception of equipment with floor standing
antenna. For this equipment, the antenna shall be raised, on a non-conducting support, 100 mm above the turntable, the
point(s) of contact being consistent with normal use. The test site shall be large enough to allow the erection of a
measuring or transmitting antenna at a distance of 10 m or optionally 30 m. The distance actually used shall be recorded
with the results of the tests carried out on the site.

Sufficient precautions shall be taken to ensure that reflections from extraneous objects adjacent to the site do not
degrade the measurements results.

1-4m

Figure A.1

A.1.1.1 Standard position

The standard position in all test sites, except for equipment which isintended to be worn on a person, shall be as
follows:

- for equipment with an integral antenna, it shall be placed in the position closest to normal use as declared by
the manufacturer;

- for equipment with arigid external antenna, the antenna shall be vertical;

- for equipment with non-rigid external antenna, the antenna shall be extended vertically upwards by a
non-conducting support.

For equipment intended to be worn close to the body or hand held, the non-conducting support may, at the request of

the applicant be replaced with asimulated man, if appropriate. The use of the simulated man shall be stated in the test
report.

ETSI



35 ETSI EN 300 330-1 V1.3.2 (2002-12)

The ssimulated man shall consist of an acrylic tube, filled with salt water (1,5 g NaCl per litre of distilled water). The
tube shall have alength of 1,7 m £ 0,1 m and an internal diameter of 300 mm + 5 mm with side wall thickness of
1,5mmz= 0,5 mm.

To reduce the weight of the simulated man it may be possible to use an alternative tube, which has a hollow centre of
200 mm maximum diameter.

The sample shall be fixed to the surface of the simulated man, at the appropriate height for the equipment.

A.1.2 Test antenna

A.1.2.1 Below 30 MHz

A calibrated loop antenna shall be used to detect the field strength from the test ssmple. The antenna shall be supported
in the vertical plane and be rotated about a vertical axis. The lowest point of the loop shall be 1 m above ground level.

A.1.2.2 Above 30 MHz

The test antenna is used to detect the radiation from both the test sample and the substitution antenna, when the siteis
used for radiation measurements. Where necessary, it is used as a transmitting antenna, when the site is used for the
measurement of receiver characteristics.

This antennais mounted on a support such as to allow the antennato be used in either horizontal or vertical polarization
and for the height of its centre above ground to be varied over the range 1 mto 4 m. Preferably atest antenna with
pronounced directivity should be used. The size of the test antenna along the measurement axis shall not exceed 20 % of
the measuring distance.

For receiver and transmitter radiation measurements, the test antennais connected to a measuring receiver, capable of
being tuned to any frequency under investigation and of measuring accurately the relative levels of signals at itsinput.

A.1.3 Substitution antenna

When measuring in the frequency range up to 1 GHz the substitution antenna shall be a A/2 dipole, resonant at the
operating frequency, or a shortened dipole, calibrated to the A/2 dipole. The centre of this antenna shall coincide with
the reference point of the test sample it has replaced. This reference point shall be the volume centre of the sample when
its antenna is mounted inside the cabinet, or the point where an external antennais connected to the cabinet.

The distance between the lower extremity of the dipole and the ground shall not be less than 0,3 m.

The substitution antenna shall be connected to a calibrated signal generator when the siteis used for spurious radiation
measurements and transmitter effective radiated power measurements. The substitution antenna shall be connected to a
calibrated measuring receiver when the site is used for the measurement of receiver sensitivity.

The signal generator and the receiver shall operate at the frequencies under investigation and shall be connected to the
antenna through suitable matching and balancing networks.
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Figure A.2: Indoor site arrangement (shown for horizontal polarization)

A.1.4 Optional additional indoor site

When the frequency of the signals being measured is greater than 80 MHz, use may be made of an indoor test site. If
this alternative site is used, this shall be recorded in the test report.

The measurement site may be alaboratory room with a minimum areaof 6 mby 7 mand at least 2,7 min height.

Apart from the measuring apparatus and the operator, the room shall be as free as possible from reflecting objects other
than the walls, floor and ceiling.

The potential reflections from the wall behind the equipment under test are reduced by placing a barrier of absorbent
material in front of it. The corner reflector around the test antennais used to reduce the effect of reflections from the
opposite wall and from the floor and ceiling, in the case of horizontally polarized measurements. Similarly, the corner
reflector reduces the effects of reflections from the side walls for vertically polarized measurements. For the lower part
of the frequency range (below approximately 175 MHz), no corner reflector or absorbent barrier is needed. For practical
reasons, the A/2 antennaiin figure A.2 may be replaced by an antenna of constant length, provided that thislength is
between A/4 and A at the frequency of measurement, and the sensitivity of the measuring system is sufficient. In the
same way, the distance of A/2 to the apex may be varied.

The test antenna, measuring receiver, substitution antenna and calibrated signal generator are used in away similar to
that of the general method. To ensure that errors are not caused by the propagation path approaching the point at which
phase cancellation between the direct and the remaining reflected signals occurs, the substitution antenna shall be
moved through a distance of +0,1 min the direction of the test antenna as well as in the two directions perpendicular to
thisfirst direction.

If these changes of distance cause asignal change of greater than 2 dB, the test sample should be re-sited until a change
of lessthan 2 dB is obtained.

A.2 Guidance on the use of radiation test sites

For measurements involving the use of radiated fields, use may be made of atest site in conformity with the
requirements of clause A.1. When using such atest site, the following conditions should be observed to ensure
consistency of measuring results.
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A.2.1 Measuring distance

Evidence indicates that the measuring distance is not critical and does not significantly affect the measuring results,
provided that the distance is not less than A/2 at the frequency of measurement, and that the precautions described in
this annex are observed. Measurements at low frequencies and distances less than A/2 are considered in the present
document and shall be followed. Measuring distances of 3 m, 5m, 10 m and 30 m are in common use in European test
laboratories. Measurements at distances different to 10 m need to have a correction factor added to give aresultant at
10 m so that comparison with the limit is possible. The correction factor used shall be stated in the test report.

A.2.2 Test antenna

Different types of test antenna may be used, since performing substitution measurements reduces the effect of the errors
on the measuring results.

Height variation of the test antenna over arange of 1 mto 4 mis essential in order to find the point at which the
radiation is maximum.

Height variation of the test antenna may not be necessary at the lower frequencies below approximately 100 MHz.

A.2.3 Substitution antenna

Variations in the measuring results may occur with the use of different types of substitution antenna at the lower
frequencies below approximately 80 MHz. Where a shortened dipole antennais used at these frequencies, details of the
type of antenna used should be included with the results of the tests carried out on the test site. Correction factors shall
be taken into account when shortened dipole antennas are used.

A.2.4 Artificial antenna

The dimensions of the artificial antenna used during radiated measurements should be small in relation to the sample
under test.

Where possible, adirect connection should be used between the artificial antenna and the test sample. In cases where it
iS necessary to use a connecting cable, precautions should be taken to reduce the radiation from this cable by, for
example, the use of ferrite cores or double screened cables.

A.2.5 Auxiliary cables

The position of auxiliary cables (power supply and microphone cables etc.) which are not adequately de-coupled, may
cause variations in the measurement results. In order to get reproducible results, cables and wires of auxiliaries should
be arranged vertically downwards (through a hole in the non conducting support), or as specified in the technical
documentation supplied with the equipment.

Care shall be taken to ensure that test cables do not adversely affect the measuring result.

A.3  Further optional alternative indoor test site using an
anechoic chamber

For radiation measurements, when test frequency of the signals being measured is greater than 30 MHz, use may be
made of an indoor test site being a well-shielded anechoic chamber simulating a free space environment. If such a
chamber is used, this shall be recorded in the test report.

The test antenna, measuring receiver, substitution antenna and calibrated signal generator are used in away similar to
that of the general method, clause A.1. In the range 30 MHz to 100 MHz, some additional calibration may be necessary.
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An example of atypical measurement site may be an electrically shielded anechoic chamber being 10 mlong, 5 m
broad and 5 m high. Walls and ceiling should be coated with RF absorbers of 1 m height. The base should be covered
with absorbing material 1 m thick, and a wooden floor, capable of carrying test equipment and operators. The
construction of the anechoic chamber is described in the following clauses.

A.3.1 Example of the construction of a shielded anechoic
chamber

Free-field measurements can be simulated in a shiel ded measuring chamber where the walls are coated with RF
absorbers. Figure A.3 shows the requirements for shielding loss and wall return loss of such aroom. As dimensions and
characteristics of usual absorber materials are critical below 100 MHz (height of absorbers < 1 m, reflection attenuation
< 20 dB) such aroom is more suitable for measurements above 100 MHz. Figure A.4 shows the construction of an
anechoic shielded measuring chamber having a base area of 5 m by 10 m and a height of 5 m.

Ceilings and walls are coated with pyramidal formed RF absorbers approximately 1 m high. The base is covered with
absorbers forming a non-conducting sub-floor or with special ground floor absorbers. The available interna dimensions
of theroom are 3 m x 8 m x 3 m, so that a maximum measuring distance of 5 m length in the middle axis of thisroom
isavailable.

At 100 MHz the measuring distance can be extended up to a maximum of 2A.

The floor absorbers reduce floor reflections so that the antenna height need not be changed and floor reflection
influences need not be considered.

All measuring results can therefore be checked with simple cal culations and the measurement uncertainties have the
smallest possible values due to the simple measuring configuration.

A.3.2 Influence of parasitic reflections in anechoic chambers

For free-space propagation in the far field condition the correlation E = Eo (Ro/R) is valid for the dependence of the
field strength E on the distance R, whereby Eo is the reference field strength in the reference distance Ro.

It isuseful to use this correlation for comparison measurements, as all constants are eliminated with the ratio and
neither cable attenuation, nor antenna mismatch, or antenna dimensions are of importance.

Deviations from the ideal curve can be seen easily if the logarithm of the above equation is used, because the ideal
correlation of field strength and distance can then be shown as a straight line and the deviations occurring in practice are
clearly visible. Thisindirect method more readily shows the disturbances due to reflections and is far less problematical
than the direct measurement of reflection attenuation.

With an anechoic chamber of the dimensions suggested in clause A.3 at low frequencies up to 100 MHz, there are no
far field conditions and therefore reflections are stronger so that careful calibration is necessary; in the medium
frequency range from 100 MHz to 1 GHz the dependence of the field strength on the distance meets the expectations
very well.
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A.3.3 Calibration of the shielded RF anechoic chamber

Careful calibration of the chamber shall be performed over the range 30 MHz to 1 GHz.

110 —_—
100 —— V
90 o
80 e
7 7
70 1 Minimum limit for the shielding loss
60 —— 7 %
50 e Z
40 e
30 o
20 - %////////////%
A
10 -1 %
0 P Limit of the return loss
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Figure A.3: Specification for shielding and reflections
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Figure A.4. Example of construction of an anechoic shielded chamber
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Annex B (normative):
Transmitter carrier limits
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Figure B.1: Radiated H-field at 10 m distance
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Annex C (normative):
Transmitter (RF carrier current x antenna area) limit for large size loop
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Annex D (normative):
H-field limit correction factor for generated E-fields
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Annex E (normative):
Spurious limits, radiated H-field at 10 m distances
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ETSI



44

ETSI EN 300 330-1 V1.3.2 (2002-12)

Annex F (normative):
Customized loop antennas

F.1  Product classes related to the antenna loop

The present document allows customization of loop antennas under the following restrictions:

. Product Class 1 istested with an integral or dedicated antenna. No antenna customization allowed;

. Product Class 2 is restricted to loop antenna areas < 30 m? and a length of the antenna loop of less than % or

less than 30 m whichever is shorter;

. Product Class 2 equipment is tested with two representative maximum and minimum size loop antennas

supplied by the manufacturer. Product Class 2 allows:

- customization of the loop antenna according to the manufacturers design rules documented in the

equipment manual .

. Product Class 3 is restricted to loop antenna sizes > 30 m2. The equipment is tested with an artificial antenna

only:

- allow customization of a single turn large loop.

The design formulas given under clauses F.1.1 and F.1.2 are given as guidelines only.

F.1.1 Antenna loops below 1 MHz

The radiated magnetic field H from aloop coil antennain the near field is given by:

NIA
2md®

H= Alm

where:
N isthe number of turns of the loop coil antenna;
| isthe current in Ampere in the loop coil antenng;
A isthe areain m2 of the loop coil antenna;
d is the distance in metre from the transmitter.
The formulaisvalid at low frequencies under the following conditions:
- Length of the coil wire: | <A/ 27
- Distance from coil: d<A/2m

The product of NIA isthe magnetic dipole moment m of the coil.
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Equation (1) gives.
m=NIA=H 27d® (Am?)

In the present document the reference measuring distances d are 10 m or 30 m.

If 10 misinserted into (2):
m= NIA = Hy X 6283 (Am?)

where:

Hjgisthe H-field limit at 10 min A/m (see clause 7.1.1).

The equationisonly valid up to 1 MHz.

For method of measurement for loop current into an artificial antenna, see annex G.

F.1.2 Antenna loops above 1 MHz

For frequencies above 1 MHz the maximum dipole moment can be derived from:

8o m2 f4
p=—H0 (Werp)
Equation (4) after rearrangement:
3
m= NIA—i2 S P(Werp)
f 8,uon

Above 1 MHz the NAI limit is determined by equation (5) and is descending with f 2 or 12 dB/oct.

Below 1 MHz the NAI limit is determined by equation (3), see clause F.1.1.

Relevant erp limits are 250 nW, 2,5 yW and 10 mw all erp.

The corresponding N x | x A products are calculated in examples (6), (7) and (8):
For erp =250 nW erpin (5):

NI A= 0255(Ax m?)
Forerp=25uW erpin (5):
NI A== 0f806(A><m )
Forerp=10mW erpin (5):
50,98

NI A——— ¥ (Axm )

where the frequency f isin MHz in (6), (7) and (8).

For method of measurement for loop current into an artificial antenna, see annex G.
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Annex G (informative):
Test fixture for measuring inductive transmitter carrier and

harmonic currents by use of an artificial antenna (Product
Class 3 only)

The artificial antennais used for equipment with an antenna connector and submitted for type testing without an
antenna. The radiated fields for the carrier and spurious are proportional to the RF carrier and spurious currents.
Therefore, measurements are made to determine the RF carrier and spurious currentsin the artificial antenna.

! Rs
|
1
R1 c2 50 Q
— Rz H
A C1
Q Q load
To EUT 50 50
. Llc
To measuring receiver.
50 Q load To measuring receiver. For measurements
— For spurious measurements below 30 MHz
between 30 MHz and 1 000 MHz
Figure G.1
Shielded box \
c1== C2 L
I Rs 50 Q

1] e

R1|([500Q

— A

U Internal shields

Figure G.2

An example of the mechanical layout and the equivalent electric circuit of the components is given in figures G.2 and
G.1 respectively.

If the manufacturer uses several values of antennainductance, two artificial antennas having maximum and minimum
inductance L should be supplied as agreed with the accredited test laboratory. Thisfact is stated in the test report.

Rz isalow value non-reactive resistor. The voltage across Rz is proportional to the conducted carrier and spurious loop
currents. These can be measured at connector C.

Rsin combination with Rz ensures that the artificial antenna has the same Q as the actual 1oop antenna.

Resistor R1 together with a50 Q load resistor provides an attenuation of EUT output signal at connector B used for
conducted spurious measurements between 30 MHz and 1 GHz.
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Configuration 1

-

Capacitors C1, C2 are optional components together with L to be used as appropriate by the manufacturer to simulate
the actual loop antenna configuration. Other possible configurations are shown in figure G.3.
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A
=4
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c1 Rz ]
500 C
B =
D
Figure G.3
The test fixture configuration used by the manufacturer is stated in the application and test report.
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Annex H (informative):
E-fields in the near field at low frequencies

E-field at low frequenciesis often in the near field and it isin reality only possible to measure the H-field component
with the shielded loop antenna; in this case there is also arelation between the E-field and the H-field by the wave
impedance Z. In the near field the wave impedance is highly dependent on the type of radiating antenna (loop or open
end wire) and the wavelength. If the power density at a certain distance is the same for an H-field and an E-field
generated signal, the following calculation can be made:

In the direction of maximum power in the near field, the power density Sis:
S=— =HZ2Z, =H2Z, )

where;
. S = power density;
. E = electrical field generated by an E-field antenna at distance d;

. He = magnetic field generated by an E-field antenna at distance d;
. H, = magnetic field generated by a H-field antenna at distance d;
. Z, - wave impedance of afield generated by an E-field antenna at distance d;

. Zm = wave impedance of afield generated by an H-field antenna at distance d.

zm:zozn% if d<%7(nearfield) @
Z. =202 it d<2 (nearficld) 3)
e" 0% 21

Equation (1) gives:

He:Hm\/% (A/m) @

Equation (2) and (3) into (4) gives:

where fc isthe carrier frequency in MHz.
For 2rd/A = 1, d = 10 and f, = 4,78 MHz, and using equation (5), this gives:
He = Hp fe (finMHz) (6)
4,78

For 2rd/A < 1if f, < 4,78 MHz then equation (5) isvalid, (i.e. near field).
For 2rd/A = 1if f. > 4,78 MHz then H, = H,,,, (i.e. far field).

The method allows an electric generated E-field to be measured as a magnetic generated H-field by adding a correction
factor derived from (6).

For agraphical representation of the correction factor, see annex D.
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Annex J (normative):
H-field measurements at other distances than 10 m

Measurements at longer distances than 10 m may be relevant for equipment using combination loop antennas having an
increased reduction of the radiated H-field versus distance. An example of this performance is a " configure eight
antenna’ having two identical but physical spaced antenna loops driven with opposite phased currents.

The present document allows field measurements to be made at other distances than 10 m. In this case, the appropriate
H-field limit, H,,, for applicant requested measurement distance, d,, shall be calculated. The calculation of the new

limit, H,, shall be made by the applicant. Both the calculation of new limit and the requested measurement distance
shall be stated in the Application and Test Report.

The following procedure shall be used:

A
For —=>3d
8 For > (m)

where d is either 10 m or the new measurements distance, d,, whichever isthe longest).

The new limit H, in dBuA/m at distance d, is determined from the 10 m limit H,g in dBUA/m by:

H=H;+60x Iog(:;—o(dBuA/ m) €N
X

A
b For —<0,3d
) For —-<03d(m)

where d is €ither 10 m or the new measurements distance d, whichever is the shortest.

The new limit H, in dBUA/m at distance d, is determined from the 10 m limit H,q in dBUA/m by:

H,=H;o+20x Iog;—o(dBuA/ m) )

X

c |If Zi is between the two boundaries determined in A and B above the following steps shall be followed:
T

Step 1: Calculate the radian wave length, x:

x:i:@(m) , wheref isin MHz (3
2 2rrf

Step 2: Calculate the magnetic dipole moment from the 10 m limit, H, in A/m by either:

a) for xx2354=10m

3
m:HlO—Zm; X 102 (Amz) or; (4)
\X“+10

b) for xx2,354<10m

2 3
X* x10° x 477 (Amz

\ ©)
JxAx2 x 10%410°

m:Hlo
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Step 3: Calculate the new limit H, in A/m for the new measurements distance, d, is calculated by either:

for xS xx 2,354

a)
m/ 2.4 2
X“+dy
H,= A/m (6)
X 2 X+dX3( )
or;
b) for dX>x><2,354;
4,242, 44
XT+x“dy“+d
H = s——=—(A/m) )
4r\x“+dy )

The calculated value for H, in A/m may be converted to dBUA/m as appropriate.

Asan example, the H-field limits at 10 mis converted to 30 m by using the above method. The resulting curve is shown
for astraight line approximation in table J.1.

Table J.1: H-field limits at 30 m

Frequency range (MHz) H-field strength limit (Hf) dBPA/m at 30 m
0,009 <f<0,03 43,5 or according to note
0,03 <f<0,07 43,5 at 0,03 MHz descending 3 dB/oct
0,119<f<0,135 or according to note
0,05975 < f < 0,06025 13,5
0,07 <f<0,119
0,135<f<1,26 8,7 at 0,135 MHz descending 3 dB/oct
1,26 <f<30 -1
6,765 << 6,795
13,553 < f< 13,567 32,5
26,957 < < 27,283

NOTE:  For the frequency ranges 9 kHz to 70 kHz and 119 kHz to 135 kHz, the following additional restrictions
apply to the higher limits:
- for loop coil antennas with an area = 0,16 m? table J.1 applies directly;
- for loop coil antennas with an area between 0,05 m2 and 0,16 m?, table J.1 applies with a
correction factor. The limit is: table J.1 value + 10 x log (area/0,16 m?);
- for loop coil antennas with an area < 0,05 m? the limit is 10 dB below table J.1.

For agraphical representation of table J.1, seefigure J.1.
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Figure J.1: Radiated H-field at 30 m distance
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Annex K (normative):
Transmitter requirements overview

Product type Product classes Test method Test method Test method
carrier radiated spurious conducted spurious
Sh; r;:f a”ggoD,aﬂces Loop coil product Hfeld at 1om H-field at 10m
zto z with integral or — - —
Clause 7 dedicated antenna clause 7.2.1.2 clauses 7.4.3.1
Class 1 clause 7.1.4 and 7.4.4.1
Inductive loop coil Loop cgil product Witrl —® H-field at 10m H-field at 10m
, p _ transmitters p- min. and max. size ant. >
9 kHz to 30 MHz supplied w/equipment > C|28;%27 219 clauses 7.4.3.1
clause 7.1.1 Class 2 clause 7.1.4 T Lede and 7.4.4.1
note 3
Large size loop Large size loop i Current and power into
| p _ transmitters i . Current into H-field @ 10m urrent and power |
OkHzto 135 kHz I P cust\ngTtwri]sg)((jt%rrrl]t%Inna — W artificial antenna P clauses 7.4.31 | P Céﬁ'gg?lﬁztg_nﬂi
clause 7.1.2 Class 3 clause 7.1.4 clause 7.2.2.2 and 7.4.4.1 and 74213
E-field E-field transmitters ' H-field at 10m
| p Transmitters | g wiantennasupplied | Hfieldatiom L 5
9 kHz to 25 MHz with the equipprﬂent clause 7.2.3.2 clauses 7.4.3.1
clause 7.1.3 Class 4 clause 7.1.4 and 7.4.4.1

NOTE 1: The artificial antenna supplied by the manufacturer shall be equivalent to antenna with the maximum, magnetic moment intended to be to be used with the product.
NOTE 2: H-field measurements is required with maximum and minimum size sample antennas supplied by the manufacturer.
NOTE 3: On-site measurements may be required.

Figure K.1
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Annex L (normative):
Low level transmitter spectrum mask measurements

The present document allows low level, transmitter spectrum mask measurements to be made. The measurements may
be relevant for Short Range Devices operating at 1SM frequency bands.

The spectrum mask shall be declared by the manufacturer and shall comply with the limitsin table 2 and the application
given the appropriate annex of CEPT/ERC/REC 70-03 [3].

An example of the low level spectrum mask is givenin figureL.1.

ISM Hfield carrier limit

|

|
7

|

|

|

|

ISM Band
Declared modulation bandwidth, B o
Out of ISM band H-field limit
Spurious H-field limit
\ N Vd
\ \ Freqaency
fc- B2 Carrier frequency, fc fc+B2

where B is the declared modulation bandwidth

Figure L.1
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Annex M (informative):

Clauses of the present document relevant for compliance
with the essential requirements of relevant EC Council
Directives

M.1  Compliance with 1999/5/EC (R&TTE Directive)
article 3.3e

The clauses noted are necessary to ensure access to emergency services. At the time of publication, this has not been
invoked as an essential requirement of the Council Directive 1999/5/EC (R& TTE Directive) [2] for equipment covered
by the present document.

Table M.1: Clauses of the present document relevant to ensure access to emergency services

Clause/sub-clause number and title Corresponding article of the Qualifying remarks
R&TTE Directive
8.1 Adjacent channel 33e Applies to Equipment Class 1 receivers
selectivity - in band
8.2 Blocking or desensitization 33e Applies to Equipment Class 1 and 2
receivers

M.2  Compliance with 1999/5/EC (R&TTE Directive)
article 3.3f

The clauses noted are necessary to facilitate the use of equipment by users with a disability. At the time of publication,
this has not been invoked as an essential requirement of the Council Directive 1999/5/EC (R& TTE Directive) [2] for
equipment covered by the present document.

Table M.2: Clauses of the present document relevant in order to facilitate the use of equipment
by users with a disability

Clause/sub-clause number and title Corresponding article of the Qualifying remarks
R&TTE Directive
8.1 Adjacent channel 3.3f Applies to Equipment Class 1 receivers
selectivity - in band
8.2 Blocking or desensitization 3.3f Applies to Equipment Class 1 and 2
receivers
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Annex N (informative):
Bibliography

ERC Report 44 (1997): " Sharing between inductive systems and radiocommunications systems in the band 9 kHz
to 135 kHz".

CISPR 16-1: "Specifications for radio disturbance and immunity measuring apparatus and methods; Part 1: Radio
disturbance and immunity measuring apparatus’.

ETSI EN 301 489-3 (V1.2.1): "Electromagnetic compatibility and Radio spectrum Matters (ERM); ElectroMagnetic
Compatibility (EMC) standard for radio equipment and services; Part 3: Specific conditions for Short-Range Devices
(SRD) operating on frequencies between 9 kHz and 40 GHz".

Council Directive 89/336/EEC of 3 May 1989 on the approximation of the laws of the Member States relating to
electromagnetic compatibility (EMC Directive).

Directive 98/34/EC of the European Parliament and of the Council of 22 June 1998 laying down a procedure for the
provision of information in the field of technical standards and regulations.
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