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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 members and non-members, and can be found 
in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETSI in 
respect of ETSI standards", which is available from the ETSI Secretariat. Latest updates are available on the ETSI Web 
server (http://webapp.etsi.org/IPR/home.asp). 

Pursuant to the ETSI IPR Policy, no investigation, including IPR searches, has been carried out by ETSI. No guarantee 
can be given as to the existence of other IPRs not referenced in ETSI SR 000 314 (or the updates on the ETSI Web 
server) which are, or may be, or may become, essential to the present document. 

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

The present document has been produced by ETSI in response to a mandate from the European Commission issued 
under Council Directive 98/34/EC [3] (as amended) laying down a procedure for the provision of information in the 
field of technical standards and regulations. 

The present document is intended to become a Harmonized Standard, the reference of which will be published in the 
Official Journal of the European Communities referencing the Directive 1999/5/EC [1] 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 ("the R&TTE Directive [1]"). 

Requirements and their corresponding test specifications relevant to Directive 1999/5/EC [1] are given in annex A. 

 

National transposition dates 

Date of adoption of this EN: 22 September 2006 

Date of latest announcement of this EN (doa): 31 December 2006 

Date of latest publication of new National Standard 
or endorsement of this EN (dop/e): 

 
30 June 2007 

Date of withdrawal of any conflicting National Standard (dow): 30 June 2008 

 

Introduction 
The present document is part of a set of standards developed by ETSI and is designed to fit in a modular structure to 
cover all radio and telecommunications terminal equipment within the scope of the R&TTE Directive. The modular 
structure is shown in EG 201 399 [4]. 

http://webapp.etsi.org/IPR/home.asp
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1 Scope 

The present document applies to Wide Band Data Transmission equipment which is used in wireless local area 
networks. Such networks provide high speed data communications in between devices connected to the wireless 
infrastructure. The present document also applies to ad-hoc networking where these devices communicate directly with 
each other, without the use of a wireless infrastructure. The equipment uses a medium access protocol designed to 
facilitate spectrum sharing with other devices in the wireless network.  

Wide Band Data Transmission equipment covered by the present document is operated in accordance with the ERC 
Decision (01)07 or ERC Recommendation 70.03 annex 3.  

Examples of Wide Band Data Transmission equipment are equipment using IEEE 802.11 (see bibliography) RLANs, 
HomeRF™ and Bluetooth™ wireless technologies, Zigbee™, etc. 

This equipment can be used in fixed, mobile or portable applications, e.g.: 

•  stand-alone radio equipment with or without their own control provisions; 

•  plug-in radio devices intended for use with or within a variety of host systems, e.g. personal computers, 
hand-held terminals, etc.; 

•  plug-in radio devices intended for use within combined equipment, e.g. cable modems, set-top boxes, access 
points, etc.; 

•  combined equipment or a combination of a plug-in radio device and a specific type of host equipment. 

This radio equipment is capable of operating in all or any part of the frequency band shown in table 1. 

Table 1: Industrial, Scientific and Medical (ISM) frequency band 

Direction of transmission Industrial, Scientific and Medical (ISM) frequency band 
Transmit/Receive 2,4 GHz to 2,4835 GHz 

 

The present document is intended to cover the provisions of Directive 1999/5/EC [1] (R&TTE Directive) article 3.2, 
which states that "… radio equipment shall be so constructed that it effectively uses the spectrum allocated to 
terrestrial/space radio communications and orbital resources so as to avoid harmful interference". 

NOTE: A list of such ENs is included on the web site http://www.newapproach.org. 

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

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

•  For a specific reference, subsequent revisions do not apply. 

•  For a non-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. 

NOTE: While any hyperlinks included in this clause were valid at the time of publication ETSI cannot guarantee 
their long term validity. 

[1] 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). 

http://www.newapproach.org/
http://docbox.etsi.org/Reference
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[2] ETSI TR 100 028-1 (V1.4.1): "Electromagnetic compatibility and Radio spectrum Matters (ERM); 
Uncertainties in the measurement of mobile radio equipment characteristics; Part 1". 

[3] 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. 

[4] ETSI EG 201 399 (V2.1.1): "Electromagnetic compatibility and Radio spectrum Matters (ERM); 
A guide to the production of candidate Harmonized Standards for application under the R&TTE 
Directive". 

3 Definitions, symbols and abbreviations 

3.1 Definitions 
For the purposes of the present document, the terms and definitions given in the R&TTE Directive [1] and the following 
apply: 

adaptive frequency hopping: mechanism that allows a frequency hopping device to adapt to its environment by 
identifying channels that are being used and excluding them from the list of available channels 

chip: unit of modulation used in direct sequence spread spectrum modulation 

chip rate: number of chips per second 

chip sequence: sequence of chips with defined length and defined chip polarities 

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

direct sequence spread spectrum modulation: form of modulation where a combination of data to be transmitted and 
a known code sequence (chip sequence) is used to directly modulate a carrier, e.g. by phase shift keying 

NOTE: The transmitted bandwidth is determined by the chip rate and the modulation scheme. 

environmental profile: range of environmental conditions under which equipment within the scope of EN 300 328 is 
required to comply with the provisions of EN 300 328 

fixed station: equipment intended for use in a fixed location and fitted with one or more antennae 

NOTE: The equipment may be fitted with either antenna socket(s) or integral antenna(e) or both. 

frequency hopping spread spectrum modulation: spread spectrum technique in which the transmitter signal occupies 
a number of frequencies in time, each for some period of time, referred to as the dwell time 

NOTE: Transmitter and receiver follow the same frequency hop pattern. The frequency range is determined by 
the lowest and highest hop positions and the bandwidth per hop position. 

frequency range: range of operating frequencies over which the equipment can be adjusted 

hand-portable station: equipment normally used on a stand-alone basis and to be carried by a person or held in the 
hand 

NOTE: The equipment may be fitted with one or more antennae. The equipment may be fitted with either antenna 
socket(s) or integral antenna(e) or both. 

host: host equipment is any equipment which has complete user functionality when not connected to the radio 
equipment part and to which the radio equipment part provides additional functionality and to which connection is 
necessary for the radio equipment part to offer functionality 

integral antenna: antenna designed to be connected to the equipment without the use of a standard connector and 
considered to be part of the equipment 

NOTE: An integral antenna may be fitted internally or externally to the equipment. 



 

ETSI 

ETSI EN 300 328 V1.7.1 (2006-10) 9  

mobile station: equipment normally used in a vehicle or as a transportable station 

NOTE: The equipment may be fitted with one or more antennae. The equipment may be fitted with either antenna 
socket(s) or integral antenna(e) or both. 

multi-radio equipment: radio, host or combined equipment using more than one radio transceiver 

operating frequency: nominal frequency at which the equipment can be operated; this is also referred to as the 
operating centre frequency 

NOTE: Equipment may be adjustable for operation at more than one operating frequency. 

plug-in radio device: radio equipment module intended to be used with or within host, combined or multi-radio 
equipment, using their control functions and power supply 

power envelope: frequency/power contour within which the useful RF power is generated 

smart antenna systems: equipment that combines multiple antenna elements, transmit and/or receive chains with a 
signal processing function to optimise its radiation and/or reception capabilities (e.g. techniques such as spatial 
multiplexing, beam forming, cyclic delay diversity, MIMO, etc.) 

spread spectrum modulation: modulation technique in which the energy of a transmitted signal is spread throughout a 
relatively large portion of the frequency spectrum 

stand-alone radio equipment: equipment that is intended primarily as communications equipment and that is normally 
used on a stand-alone basis 

wide band modulation: wide band modulation is considered to include FHSS or DSSS modulation as well as other 
forms of modulation that meet the emission requirements as defined in EN 300 328 

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

dBm dB relative to 1 milliwatt 
dBW dB relative to 1 Watt 
GHz GigaHertz 
Hz Hertz 
kHz kiloHertz 
MHz MegaHertz 
mW milliWatt 

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

AC Alternating Current 
AFH Adaptive Frequency Hopping 
BW BandWidth 
DSSS Direct Sequence Spread Spectrum 
e.i.r.p. equivalent isotropically radiated power 
EMC ElectroMagnetic Compatibility 
FHSS Frequency Hopping Spread Spectrum 
IF Intermediate Frequency 
ISM Industrial, Scientific and Medical 
OFDM Orthogonal Frequency Division Multiplexing 
R&TTE Radio and Telecommunications Terminal Equipment 
RF Radio Frequency 
Tx Transmitter 
UUT Unit Under Test 
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4 Technical specifications 

4.1 Environmental profile 
The technical requirements of the present document apply under the environmental profile for operation of the 
equipment, which shall be stated by the supplier. The equipment shall comply with all the technical requirements of the 
present document at all times when operating within the boundary limits of the required operational environmental 
profile. 

4.2 Modulation 
The manufacturer shall state the modulation characteristics of the equipment to be tested. For the purpose of deciding 
which level of power density applies to the equipment, the present document defines two categories of equipment: 

•  equipment conforming to the stated characteristics of FHSS modulation (see clause 4.2.1); and  

•  equipment not conforming to these characteristics.(see clause 4.2.2). 

4.2.1 FHSS modulation 

FHSS modulation shall: 

either: 

a) make use of at least 15 well defined, non-overlapping hopping channels separated by the channel bandwidth as 
measured at 20 dB below peak power; 

or if capable of adaptive frequency hopping: 

b) at least be capable of operating over a minimum of 90 % of the band specified in table 1, from which at any 
given time a minimum of 20 channels or hopping channels shall be used. 

For both cases, the minimum channel separation shall be 1 MHz, while the dwell time per channel shall not exceed 
0,4 s. 

While the equipment is operating (transmitting and/or receiving) each channel of the hopping sequence shall be 
occupied at least once during a period not exceeding four times the product of the dwell time per hop and the number of 
channels. Systems that meet the above constraints shall be tested according to the requirements for FHSS modulation. 

4.2.2 DSSS and other forms of modulation 

For the purposes of the present document, other forms of modulation which do not satisfy the constraints of the 
specification given in clause 4.2.1, shall be considered equivalent to DSSS modulation. Systems using these other forms 
of modulation shall be considered equivalent to DSSS systems and shall be tested according to the requirements for 
DSSS modulation. 

4.3 Technical requirements 

4.3.1 Maximum transmit power 

4.3.1.1 Definition 

The maximum transmit power is defined as the maximum isotropic radiated power of the equipment. 
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4.3.1.2 Limit 

The equivalent isotropic radiated power (e.i.r.p.) shall be equal to or less than -10 dBW (100 mW). This limit shall 
apply for any combination of power level and intended antenna assembly. 

4.3.2 Maximum e.i.r.p. spectral density 

4.3.2.1 Definition 

The maximum e.i.r.p. spectral density is defined as the highest e.i.r.p. level in Watts per Hertz generated by the 
transmitter within the power envelope. 

4.3.2.2 Limit 

For wide band modulations other then FHSS (e.g. DSSS, OFDM, etc.), the maximum e.i.r.p. spectral density is limited 
to 10 mW per MHz. 

4.3.3 Frequency range 

4.3.3.1 Definition 

The frequency range of the equipment is determined by the lowest and highest frequencies occupied by the spectrum 
envelope. 

fH is the highest frequency of the spectrum envelope: it is the frequency furthest above the frequency of maximum 

power where the e.i.r.p. spectral density drops below the level of -80 dBm/Hz (-30 dBm if measured in a 100 kHz 
bandwidth). 

fL is the lowest frequency of the spectrum envelope; it is the frequency furthest below the frequency of maximum 

power where the e.i.r.p. spectral density drops below the level of -80 dBm/Hz (or -30 dBm if measured in a 100 kHz 
bandwidth). 

For a given operating frequency, the width of the spectrum envelope is (fH - fL). In equipment that allows adjustment or 

selection of different operating frequencies, the power envelope takes up different positions in the allocated band. The 
frequency range is determined by the lowest value of fL and the highest value of fH resulting from the adjustment of the 

equipment to the lowest and highest operating frequencies. 

4.3.3.2 Limit 

For all equipment the frequency range shall lie within the band 2,4 GHz to 2,4835 GHz (fL > 2,4 GHz and 

fH < 2,4835 GHz). 

4.3.4 Frequency hopping requirements 

The requirements in this clause are only applicable to equipment using Frequency Hopping Spread Spectrum (FHSS) 
modulation. 

4.3.4.1 Dwell time 

4.3.4.1.1 Definition 

The dwell time is the time spent at a particular frequency during any single hop. 

4.3.4.1.2 Limit 

The maximum dwell time shall be 0,4 s. 
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4.3.4.2 Hopping channel 

4.3.4.2.1 Definition 

A hopping channel is any of the centre frequencies defined within the hopping sequence of a FHSS system. 

4.3.4.2.2 Limit 

Non-adaptive Frequency Hopping systems shall make use of non-overlapping hopping channels separated by the 
channel bandwidth as measured at 20 dB below peak power. 

The hopping channels defined within a hopping sequence shall be at least 1 MHz apart (channel separation). 

4.3.4.3 Hopping sequence 

4.3.4.3.1 Definition 

The hopping sequence of a FHSS system is the sequence of the hopping channels used by the equipment. 

4.3.4.3.2 Limit 

Non-adaptive Frequency Hopping systems shall make use of a hopping sequence(s) that contains at least 15 hopping 
channels. 

Adaptive Frequency Hopping systems shall make use of a hopping sequence(s) that is capable of operating over a 
minimum of 90 % of the band specified in table 1, from which at any given time a minimum of 20 hopping channels 
shall be used. 

Each hopping channel of the hopping sequence shall be occupied at least once during a period not exceeding four times 
the product of the dwell time per hop and the number of channels. 

4.3.5 Medium access protocol 

4.3.5.1 Definition 

A medium access protocol is a mechanism designed to facilitate spectrum sharing with other devices in a wireless 
network. 

4.3.5.2 Requirement 

A medium access protocol shall be implemented by the equipment. 

4.3.6 Transmitter spurious emissions 

4.3.6.1 Definition 

Transmitter spurious emissions are emissions outside the frequency range(s) of the equipment as defined in 
clause 4.3.3.1 when the equipment is in transmit mode and/or in standby mode. 
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4.3.6.2 Limit 

The spurious emissions of the transmitter shall not exceed the values in tables 2 and 3 in the indicated bands. 

Table 2: Transmitter limits for narrowband spurious emissions 

Frequency range Limit when operating Limit when in standby 
30 MHz to 1 GHz -36 dBm -57 dBm 

above 1 GHz to 12,75 GHz -30 dBm -47 dBm 
1,8 GHz to 1,9 GHz 

5,15 GHz to 5,3 GHz 
-47 dBm -47 dBm 

 

The above limit values apply to narrowband emissions, e.g. as caused by local oscillator leakage. The measurement 
bandwidth for such emissions may be as small as necessary to achieve a reliable measurement result. 

Wideband emissions shall not exceed the values given in table 3. 

Table 3: Transmitter limits for wideband spurious emissions 

Frequency range Limit when operating Limit when in standby 
30 MHz to 1 GHz -86 dBm/Hz -107 dBm/Hz 

above 1 GHz to 12,75 GHz -80 dBm/Hz -97 dBm/Hz 
1,8 GHz to 1,9 GHz 

5,15 GHz to 5,3 GHz 
-97 dBm/Hz -97 dBm/Hz 

 

4.3.7 Receiver spurious emissions 

4.3.7.1 Definition 

Receiver spurious emissions are emissions at any frequency when the equipment is in received mode. 

4.3.7.2 Limit 

The spurious emissions of the receiver shall not exceed the values in tables 4 and 5 in the indicated bands. 

Table 4: Narrowband spurious emission limits for receivers 

Frequency range Limit 
30 MHz to 1 GHz -57 dBm 

above 1 GHz to 12,75 GHz -47 dBm 
 

The above limit values apply to narrowband emissions, e.g. as caused by local oscillator leakage. The measurement 
bandwidth for such emissions may be as small as necessary to get a reliable measurement result. 

Wideband emissions shall not exceed the values given in table 5. 

Table 5: Wideband spurious emission limits for receivers 

Frequency range Limit 
30 MHz to 1 GHz -107 dBm/Hz 

above 1 GHz to 12,75 GHz -97 dBm/Hz 
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5 Essential radio test suites 

5.1 Product information 
The following information is necessary in order to carry out the test suites: 

a) the type of modulation used: FHSS modulation, DSSS modulation or any other type of modulation 
(see clause 4.2); 

b) where FHSS modulation is used: the number of hopping channels, the dwell time per channel and the 
maximum time between two instances of use of the same channel (see clause 4.2.1), and whether or not 
Adaptive Frequency Hopping (AFH) is used; 

c) the operating frequency range(s) of the equipment and, where applicable, band(s) of operation 
(see clause 4.3.3); 

d) the type of the equipment, for example: stand-alone equipment, plug-in radio device, combined equipment, 
etc. (see also clause 3.1); 

e) the extreme operating conditions that apply to the equipment (see also clause 5.3.4); 

f) the intended combination(s) of the radio equipment power settings and one or more antenna assemblies and 
their corresponding e.i.r.p levels (see also clause 5.4.2); 

g) in case of smart antenna systems, the number of transmit chains and the number of receive chains and whether 
the system uses a symmetrical or asymmetrical power distribution across the transmit chains; 

h) the nominal voltages of the stand-alone radio equipment or the nominal voltages of the host equipment or 
combined equipment in case of plug-in devices; 

i) the test modulation used (see also clause 5.2); 

j) the access protocol implemented by the equipment. 

5.2 Requirements for the test modulation 
The test modulation used should be representative of normal use of the equipment. Where the equipment is not capable 
of continuous RF transmission, the test modulation shall be such that: 

•  the generated RF signal is the same for each transmission; 

•  transmissions occur regularly in time; 

•  sequences of transmissions can be repeated accurately. 

The same test modulation shall be used for all measurements on the same equipment. 

For frequency hopping systems the equipment should allow the hop frequencies required by the present document to be 
selected. 

5.3 Test conditions, power supply and ambient temperatures 

5.3.1 Normal and extreme test conditions 

Unless otherwise stated in the test procedures for essential radio test suites (see clause 5.7), the tests defined in the 
present document shall be carried out at representative points within the boundary limits of the declared operational 
environmental profile (see clause 5.3.4). 
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Where technical performance varies subject to environmental conditions, tests shall be carried out under a sufficient 
variety of environmental conditions (within the boundary limits of the declared operational environmental profile) to 
give confidence of compliance for the affected technical requirements. 

5.3.2 Power sources 

5.3.2.1 Power sources for stand-alone equipment 

During testing, the power source of the equipment shall be replaced by a test power source capable of producing normal 
and extreme test voltages as specified in clauses 5.3.3.2 and 5.3.4.2. The internal impedance of the test power source 
shall be low enough for its effect on the test results to be negligible. For the purpose of tests, the voltage of the power 
source shall be measured at the input terminals of the equipment. 

For battery operated equipment the battery shall be removed and the test power source shall be applied as close to the 
battery terminals as practicable. 

During tests the power source voltages shall be maintained within a tolerance of ±1 % relative to the voltage at the 
beginning of each test. The value of this tolerance is critical to power measurements; using a smaller tolerance will 
provide better measurement uncertainty values. 

5.3.2.2 Power sources for plug-in radio devices 

The power source for testing plug-in radio devices shall be provided by a test jig or host equipment. 

Where the host equipment and/or the plug-in radio device is battery powered, the battery may be removed and the test 
power source applied as close to the battery terminals as practicable. 

5.3.3 Normal test conditions 

5.3.3.1 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 is impracticable to carry out the tests under these conditions, a note to this effect, stating the ambient 
temperature and relative humidity during the tests, shall be recorded. 

The actual values during the tests shall be recorded. 

5.3.3.2 Normal power source 

5.3.3.2.1 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 voltage(s) 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. 

5.3.3.2.2 Lead-acid battery power sources used on vehicles 

When radio equipment is intended for operation from the usual, alternator fed lead-acid battery power source used on 
vehicles, then the normal test voltage shall be 1,1 times the nominal voltage of the battery (6 V, 12 V, etc.). 
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5.3.3.2.3 Other power sources 

For operation from other power sources or types of battery (primary or secondary), the nominal test voltage shall be as 
stated by the equipment manufacturer. This shall be recorded. 

5.3.4 Extreme test conditions 

5.3.4.1 Extreme temperatures 

For tests at extreme temperatures, measurements shall be made in accordance with the procedures specified in 
clause 5.3.4.3, at the upper and lower temperatures of the range as follows: 

•  temperature: -20°C to +55°C; 

Where the manufacturer's stated operating range does not include the range of -20°C to +55°C, the equipment shall be 
tested over the following temperature ranges: 

a) 0°C to +35°C for equipment intended for indoor use only, or intended for use in areas where the temperature is 
controlled within this range; 

b) over the extremes of the operating temperature range(s) of the stated combination(s) or host equipment(s) in 
case of plug-in radio devices. 

The frequency range as in clause 4.3.3.2 and the e.i.r.p. limit in clause 4.3.1.2 shall not be exceeded. 

The temperature range used during testing shall be recorded and shall be stated in the user manual. 

5.3.4.2 Extreme power source voltages 

Tests at extreme power source voltages specified below are not required when the equipment under test is designed for 
operation as part of and powered by another system or piece of equipment. Where this is the case, the limit values of the 
host equipment or combined equipment shall apply. The appropriate limit values shall be stated by the manufacturer 
and recorded. 

5.3.4.2.1 Mains voltage 

The extreme test voltage for equipment to be connected to an AC mains source shall be the nominal mains voltage 
±10 %. 

5.3.4.2.2 Lead-acid battery power sources used on vehicles 

When radio equipment is intended for operation from the usual type of alternator fed lead-acid battery power source 
used on vehicles, then extreme test voltage shall be 1,3 and 0,9 times the nominal voltage of the battery 
(6 V, 12 V, etc.). 

5.3.4.2.3 Power sources using other types of batteries 

The lower extreme test voltages for equipment with power sources using the following types of battery shall be: 

•  for the Leclanché or lithium type battery: 0,85 times the nominal voltage of the battery; 

•  for the mercury or nickel-cadmium type of battery: 0,9 times the nominal voltage of the battery. 

In both cases, the upper extreme test voltage shall be 1,15 times the nominal voltage of the battery. 

5.3.4.2.4 Other power sources 

For equipment using other power sources, or capable of being operated from a variety of power sources (primary or 
secondary), the extreme test voltages shall be those stated by the manufacturer and shall be recorded. 
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5.3.4.3 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 stabilizing circuits designed to operate continuously, these circuits shall be switched on for 15 minutes after 
thermal balance has been reached. After this time the equipment shall meet the specified requirements. For this type of 
equipment the manufacturer shall provide for the power source circuit feeding these circuits to be independent of the 
power source of the rest of the equipment. 

If thermal balance is not checked by measurements, a temperature stabilizing period of at least one hour, or such period 
as may be decided by the testing laboratory, 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. 

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 made to transmit the test data sequence (see clause 6.3) for at least one 
minute, followed by four minutes in the receive condition, 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 a period of one minute after which the equipment shall 
meet the specified requirements. 

5.4 Choice of equipment for test suites 

5.4.1 Choice of model 

The tests shall be carried out on one or more production models or equivalent preliminary models, as appropriate. If 
testing is performed on (a) preliminary model(s), then the corresponding production models shall be identical to the 
tested models in all respects relevant for the purposes of the present document, to the preliminary model(s) tested. 

Radiated RF power measurements are imprecise and therefore conducted measurements are recommended. Equipment 
used for testing may be provided with a suitable connector for conducted RF power measurements. Where this is not 
possible, a suitable test fixture shall be used to convert the radiated signal into a conducted signal. Alternatively, 
radiated measurements shall be performed. 

5.4.2 Presentation 

Stand-alone equipment shall be tested complete with any ancillary equipment. 

Plug-in radio devices may be tested together with a suitable test jig and/or typical host equipment (see clause 5.5). 

Where multiple combinations of radio equipment and antennae are intended, the configuration to be used for testing 
shall be chosen as follows: 

•  for each combination, determine the highest user selectable power level and the antenna assembly with the 
highest gain; 

•  from the resulting combinations, choose the one with the highest e.i.r.p. 

5.4.3 Choice of operating frequencies 

Where equipment can be adjusted to or operated at different operating frequencies, a minimum of two operating 
frequencies shall be chosen such that the lower and higher limits of the operating range(s) of the equipment are covered 
(see clause 4.3.3.2). 
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5.5 Testing of host connected equipment and plug-in radio 
devices 

For combined equipment and for radio parts for which connection to or integration with host equipment is required to 
offer functionality to the radio, different alternative test approaches are permitted. Where more than one such 
combination is intended, testing shall not be repeated for combinations of the radio part and various host equipment 
where the latter are substantially similar. 

Where more than one such combination is intended and the combinations are not substantially similar, one combination 
shall be tested against all requirements of the present document and all other combinations shall be tested separately for 
radiated spurious emissions only. 

5.5.1 The use of a host or test jig for testing Plug-In radio devices  

Where the radio part is a plug-in radio device which is intended to be used within a variety of combinations, a suitable 
test configuration consisting of either a test jig or a typical host equipment shall be used. This shall be representative for 
the range of combinations in which the device may be used. The test jig shall allow the radio equipment part to be 
powered and stimulated as if connected to or inserted into host or combined equipment. Measurements shall be made to 
all requirements of the present document. 

5.5.2 Testing of combinations 

5.5.2.1 Alternative A: General approach for combinations 

Combined equipment or a combination of a plug-in radio device and a specific type of host equipment may be used for 
testing according to the full requirements of the present document. 

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

A combination of a plug-in radio device and a specific type of host equipment may be used for testing according to the 
full requirements of the present document. 

For radiated emission tests the most appropriate standard shall be applied to the host equipment. The plug-in radio 
device shall meet the radiated emissions requirements as described in clauses 4.3.6 and 4.3.7. 

5.5.2.3 Alternative C: For combined equipment with a plug-in radio device 

Combined equipment may be used for testing according to the full requirements of the present document. 

For radiated emissions the requirements of the most appropriate harmonized EMC standard shall be applied to the 
non-radio equipment. The plug-in radio device shall meet the radiated emissions requirements as described in 
clauses 4.3.6 and 4.3.7. In the case where the plug-in radio device is totally integrated and cannot operate 
independently, radiated emissions for the combination shall be tested using the most appropriate harmonized standard 
with the radio part in receive and/or standby mode. If the frequency range is less then the one defined in the present 
document, additional measurements shall be performed to cover the remaining parts of the frequency range. With the 
radio in transmit mode, the radiated emissions requirements of the present document shall be applied. 

5.5.2.4 Alternative D: For equipment with multiple radios 

Multi-radio equipment, where at least one of the radio parts is within the scope of the present document, may be used 
for testing according to the full requirements of the present document. Additional requirements and limits for 
multi-radio equipment are set out in the relevant harmonized radio product standards applicable to the other radio parts.  

When measuring spurious emissions in the receive and/or standby mode, it is essential that none of the transmitters 
within the combined equipment are transmitting. 
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5.5.2.4.1 The spurious emissions from each radio can be identified  

Where the spurious emissions from each radio can be identified, then the spurious emissions from each radio are 
assessed to the relevant harmonized radio standard. 

5.5.2.4.2 The spurious emissions from each radio cannot be identified  

Where the spurious emissions from each radio cannot be identified, then the combined equipment is assessed to the 
spurious emission requirements contained in all of the relevant harmonized radio standards applicable to the radios 
contained within the combined product. 

Where the applicable harmonized radio standards contain different limits and measuring conditions, then the combined 
product is assessed to the harmonized radio standard that specifies the least stringent limits for the common part of the 
frequency measurement ranges. To assess the remaining parts of the frequency measurement ranges the limits from the 
relevant harmonized radio standard should be used. 

5.6 Interpretation of the measurement results 
The interpretation of the results for the measurements described in the present document shall be as follows: 

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

•  the measurement uncertainty value for the measurement of each parameter shall be recorded; 

•  the recorded value of the measurement uncertainty shall be, for each measurement, equal to or lower than the 
figures in table 6. 

For the test methods, according to the present document, the measurement uncertainty figures shall be calculated in 
accordance with TR 100 028-1 [2] 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 the case where the distributions characterizing 
the actual measurement uncertainties are normal (Gaussian)). 

Table 6 is based on such expansion factors. 

Table 6: Maximum measurement uncertainty 

Parameter Uncertainty 
Radio Frequency ±1 x 10-5 
total RF power, conducted ±1,5 dB 
RF power density, conducted ±3 dB 
spurious emissions, conducted ±3 dB 
all emissions, radiated ±6 dB 
temperature  ±1°C 
humidity ±5 % 
DC and low frequency voltages ±3 % 

 

5.7 Test procedures for essential radio test suites 

5.7.1 General 

This clause describes methods of measurement for the following transmitter and receiver parameters: 

•  the equivalent isotropic radiated power; 

•  the maximum spectral power density; 

•  the frequency range(s); 
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•  the transmitter spurious emissions; 

•  the receiver spurious emissions. 

The following methods of measurement shall apply to the testing of stand-alone units and to the equipment 
configurations identified in clause 5.5. 

For all the tests described in this clause, the equipment shall be operated with a duty cycle that is equal to or more than 
0,1 (10 %). 

5.7.2 Equivalent isotropic radiated power 

See clause 5.3 for the test conditions. These measurements shall be performed at normal and extreme test conditions. 

The equivalent isotropic radiated power shall be determined and recorded. 

The following shall be applied to the combination(s) of the radio device and its intended antenna(e). In the case that the 
RF power level is user adjustable, all measurements shall be made with the highest power level available to the user for 
that combination. 

The following methods of measurement shall apply. 

5.7.2.1 Radiated measurements 

This method shall only be used for integral antenna equipment that does not have a temporary antenna connector(s) 
provided. 

In the case of radiated measurements, using a test site as described in annex B and applicable measurement procedures 
as described in annex C, the equivalent isotropic radiated power as defined in clause 4.3.1.1 shall be measured and 
recorded. 

In case of radiated measurements on smart antenna systems using symmetrical power distribution across the available 
transmit chains, the UUT should, where possible, be configured so that only one transmit chain (antenna) is activated 
while the other transmit chains are disabled. Where this is not possible, the method used shall be documented in the test 
report. 

If only one transmit chain was tested, the result for the active transmit chain shall be corrected to be valid for the whole 
system (all transmit chains). 

NOTE:  The power (in mW) for one transmit chain need to be multiplied with the number of transmit chains to 
obtain the total power for the system. 

Smart antenna systems using assymmetrical power distribution across the available transmit chains shall always be 
tested in accordance with the method for conducted measurements described in clause 5.7.2.2 which means that 
temporary antenna connectors shall be provided. 

5.7.2.2 Conducted measurements 

In case of conducted measurements the transmitter shall be connected to the measuring equipment via a suitable 
attenuator. The RF power as defined in clause 4.3.1.1 shall be measured and recorded. 

The measurement shall be performed using normal operation of the equipment with the test modulation applied. 

In case of conducted measurements on smart antenna systems (devices with multiple transmit chains) a power 
splitter/combiner shall be used to combine all the transmit chains (antenna outputs) into a single test point. The insertion 
loss of the power splitter/combiner shall be taken into account. 

The test procedure shall be as follows: 

Step 1: 

•  using a suitable means, the output of the transmitter shall be coupled to a matched diode detector; 

•  the output of the diode detector shall be connected to the vertical channel of an oscilloscope; 
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•  the combination of the diode detector and the oscilloscope shall be capable of faithfully reproducing the 
envelope peaks and the duty cycle of the transmitter output signal; 

•  the observed duty cycle of the transmitter (Tx on/(Tx on + Tx off)) shall be noted as x, (0 < x < 1) and 
recorded. 

Step 2: 

•  the average output power of the transmitter shall be determined using a wideband, calibrated RF power meter 
with a matched thermocouple detector or an equivalent thereof and, where applicable, with an integration 
period that exceeds the repetition period of the transmitter by a factor 5 or more. The observed value shall be 
recorded as "A" (in dBm); 

•  the e.i.r.p. shall be calculated from the above measured power output A, the observed duty cycle x, and the 
applicable antenna assembly gain "G" in dBi, according to the formula: 

- P = A + G + 10 log (1/x); 

- P shall not exceed the value specified in clause 4.3.1.2. 

The measurement shall be repeated at the lowest, the middle, and the highest frequency of the stated frequency range. 
These frequencies shall be recorded. FHSS equipment shall be made to hop continuously to each of these three 
frequencies separately. 

The method of measurement shall be documented. 

The results obtained shall be compared to the limits in clause 4.3.1.2 in order to prove compliance with the requirement. 

5.7.3 Maximum e.i.r.p. spectral density 

See clause 5.3 for the test conditions. These measurements shall only be performed at normal test conditions. 

For wide band modulations other then FHSS (e.g. DSSS, OFDM, etc.), the maximum e.i.r.p. spectral density shall be 
measured and recorded. 

In the case of radiated measurements, using a test site as described in annex B and applicable measurement procedures 
as described in annex C, the maximum spectral power density as defined in clause 4.3.2.1 shall be measured and 
recorded. 

In case of radiated measurements on smart antenna systems using symmetrical power distribution across the available 
transmit chains, the UUT should, where possible, be configured so that only one transmit chain (antenna) is activated 
while the other transmit chains are disabled. Where this is not possible, the method used shall be documented in the test 
report. 

If only one transmit chain was tested, the result for the active transmit chain shall be corrected to be valid for the whole 
system (all transmit chains).  

NOTE:  The spectral power density (in mW/MHz) for one transmit chain need to be multiplied with the number of 
symmetrical transmit chains to obtain the total power for the system. 

Smart antenna systems using assymmetrical power distribution across the available transmit chains shall always be 
tested in accordance with the method for conducted measurements which means that temporary antenna connectors 
shall be provided.  

In case of conducted measurements, the transmitter shall be connected to the measuring equipment via a suitable 
attenuator and the maximum spectral power density as defined in clause 4.3.2.1 shall be measured and recorded. 

The maximum spectral power density shall be determined using a spectrum analyser of adequate bandwidth for the type 
of modulation being used in combination with an RF power meter. 

In case of conducted measurements on smart antenna systems (devices with multiple transmit chains) a power 
splitter/combiner shall be used to combine all the transmit chains (antenna outputs) into a single test point. The insertion 
loss of the power splitter/combiner shall be taken into account. 

The equipment to be measured shall be operated as described in clause 5.7.2. 
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For the purpose of this test, the minimum transmitter on time shall be 10 µs. For equipment where the transmitter on 
time is less than 10 µs, the method of measurement shall be documented. 

The maximum spectral power density shall be measured using one of the options below. 

5.7.3.1 Option 1 : Using a spectrum analyser with an average detector and/or PSD 
measurement feature 

The test procedure contained in this option 1 shall be as follows: 

Step 1: 

Connect the UUT to the spectrum analyser and use the following settings: 

•  Centre Frequency:  The centre frequency of the channel under test. 

•  Resolution BW:  1 MHz. 

•  Video BW:    1 MHz. 

•  Span:     Wide enough to cover the complete power envelope of the signal of the UUT. 

•  Detector:    Peak. 

•  Trace Mode:   Max Hold. 

Step 2: 

When the trace is complete, find the peak value of the power envelope and record the frequency. 

Step 3: 

Make the following changes to the settings of the spectrum analyser:  

•  Centre Frequency:  Equal to the frequency recorded in step 2. 

•  Span:     3 MHz. 

•  Resolution BW:  1 MHz. 

•  Video BW:    1 MHz. 

•  Sweep time:   1 minute. 

•  Detector:    Average (see note). 

•  Trace Mode:   Max Hold. 

NOTE:  The detector mode "Average" is often referred to as "RMS Average" or "Sample" but do not use Video 
Average. 

Step 4: 

When the trace is complete, capture the trace, for example using the "View" option on the spectrum analyser. 

Find the peak value of the trace and place the analyser marker on this peak. This level is recorded as the highest mean 
power (spectral power density) D in a 1 MHz band. 

Alternatively, where a spectrum analyser is equipped with a facility to measure spectral power density, this facility may 
be used to display the spectral power density D in dBm/MHz. 
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Step 5: 

The maximum e.i.r.p. spectral density is calculated from the above measured power density (D), the observed duty 
cycle x (see clause 5.7.2.2, step 1), and the applicable antenna assembly gain "G" in dBi, according to the formula 
below. If more than one antenna assembly is intended for this power setting, the gain of the antenna assembly with the 
highest gain shall be used. 

•  PD = D + G + 10 log (1/x); 

•  PD shall be recorded in the test report. 

The above procedure shall be repeated for each of the three frequencies identified by the procedure given in 
clause 5.7.2.2. 

Where the spectrum analyser bandwidth is non-Gaussian, a suitable correction factor shall be determined and applied. 

5.7.3.2 Option 2: Using a spectrum analyser with a narrow IF output port 

The test procedure contained in this option 2 shall be as follows: 

Step 1: 

Use the following settings on the spectrum analyser: 

•  Centre Frequency:  The centre frequency of the channel under test. 

•  Resolution BW:  1 MHz. 

•  Video BW:    1 MHz. 

•  Detector mode:   Peak. 

•  Averaging:    Off. 

•  Span:     Wide enough to cover the complete power envelope of the signal of the UUT. 

Step 2: 

Connect the E.U.T. to the Spectrum Analyzer and switch on the U.U.T. 

Step 3: 

Adjust the Reference Level of the Spectrum Analyzer so that the peak of the power envelope is between the Reference 
Level and the Reference Level - 10 dB. This assumes a 10 dB/devision setting is used on the spectrum analyser. 

Step 4: 

Use the marker to find the peak value of the power envelope. 

Adjust the centre frequency of the analyser to the marker frequency, resulting in the peak of the power envelope being 
in the centre of the screen. 

Step 5: 

Change the Spectrum Analyzer settings as follows: 

•  Resolution BW:  Unchanged. 

•  Video BW:    Unchanged. 

•  Detector mode:   Peak. 

•  Averaging:    Off. 

•  Span:     0 Hz. 
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Step 6: 

Connect a Power Meter to the "Narrow I.F" output port of the Spectrum Analyzer.  

NOTE: The IF output of the spectrum analyser may be 20 dB or more below the input level of the spectrum 
analyser. Unless the power meter has adequate sensitivity, a wideband amplifier may be required. 

Adjust the Centre Frequency of the spectrum analyser carefully (fine tune) for maximum indication on the power meter. 

The level measured by the power meter shall be recorded as level "A". 

It is important to not change any of the settings of the spectrum analyser anymore at this stage. 

Step 7: 

Switch off the UUT and disconnect the coaxial cable from the UUT. 

Connect the cable to the R.F. signal generator and use the following settings for the generator. 

•   Level:   Approx. + 5 dBm (as a starting point). 

•   Frequency: Equal to the current Centre Frequency of the analyzer. 

Adjust the frequency of the generator carefully (fine adjustment) for maximum indication on the power meter. This to 
ensure that the centre frequency of the analyser is 100 % identical to the one of the signal generator noting that there 
might be a small offset between both reference oscillators used for the frequency measurement. 

Adjust the level of the generator to get the same indication (level) on the power meter as the level "A" noted in step 6. 

The level of the signal generator is now equal to the measured power density (D). Depending on the accuracy of the 
level indication on the signal generator, a power meter may be used to accurately measure the current power (density) 
level (D) of the generator. 

The maximum e.i.r.p. spectral density is calculated from the above measured power density (D), the observed duty 
cycle x (see clause 5.7.2.2 step 1), and the applicable antenna assembly gain "G" in dBi, according to the formula 
below. If more than one antenna assembly is intended for this power setting, the gain of the antenna assembly with the 
highest gain shall be used. 

•  PD = D + G + 10 log (1/x); 

•  PD shall not exceed the value specified in clause 4.3.2.2. 

The above procedure shall be repeated for each of the three frequencies identified by the procedure given in 
clause 5.7.2.2. 

Where the spectrum analyser bandwidth is non-Gaussian, a suitable correction factor shall be determined and applied. 

5.7.4 Frequency range 

See clause 5.3 for the test conditions. These measurements shall be performed at normal and extreme test conditions. 

Using applicable measurement procedures as described in annex C the frequency range (see clause 4.3.3) of the 
equipment shall be measured and recorded. 

In case of radiated measurements on smart antenna systems using symmetrical power distribution across the available 
transmit chains, the UUT should, where possible, be configured so that only one transmit chain (antenna) is activated 
while the other transmit chains are disabled. Where this is not possible, the method used shall be documented in the test 
report. 

If only one transmit chain was tested, the result for the active transmit chain shall be corrected to be valid for the whole 
system (all transmit chains). 

NOTE: As an example, the level defined in clause 4.3.3.1 (-80 dBm/Hz) need to be reduced with 6 dB in case the 
system has 4 symmetrical transmit chains. 
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Smart antenna systems using assymmetrical power distribution across the available transmit chains shall always be 
tested in accordance with the method for conducted measurements which means that temporary antenna connectors 
shall be provided. 

In case of conducted measurements on smart antenna systems (devices with multiple transmit chains) a power 
splitter/combiner shall be used to combine all the transmit chains (antenna outputs) into a single test point. The insertion 
loss of the power splitter/combiner shall be taken into account. 

During these measurements the test modulation as specified in clause 5.2 shall be used. 

These measurements shall be performed under both normal and extreme test conditions (see clause 5.3). 

Different options for measuring the frequency range are offered within the present document. The method used shall be 
documented in the test report.  

5.7.4.1 Option 1: Using a spectrum analyser average detector 

In case of conducted measurements, it shall be necessary to add an offset for the antenna assembly gain because the 
level specified in clause 4.3.3.1 is referenced to eirp. If more than one antenna assembly is intended for this power 
setting, the gain of the antenna assembly with the highest gain shall be used. 

If the UUT has a duty cycle of less than 100 %, the observed duty cycle x (see clause 5.7.2.2, step 1), shall be used to 
calculate an offset in dB, to be applied to the power envelope, to compensate for duty cycle. The value of 10 log (1/x), 
in dB, shall then be entered into the spectrum analyser as an additional positive amplitude offset. 

Step 1: 

Select the lowest operating frequency of the equipment under test. 

Step 2: 

Connect the UUT to the spectrum analyser and use the following settings for the spectrum analyser: 

•  Resolution BW: 100 kHz. 

•  Video BW:   100 kHz. 

•  Detector:   Average (see note). 

•  Trace Mode:  Max Hold. 

•  Sweep time:  ≥ 1 minute. 

•  Span:    Wide enough to capture the complete power envelope, including all sidebands 

NOTE:  The detector mode "Average" is often referred to as "RMS Average" or "Sample" but do not use Video 
Average. 

Step 3: 

Using the marker of the spectrum analyser, find the lowest frequency below the operating frequency at which the 
spectral power density drops below the level given in clause 4.3.3.1. This frequency shall be recorded as fL. 

Step 4: 

Select the highest operating frequency of the equipment under test. 

Step 5: 

Using the marker of the spectrum analyser, find the highest frequency above the operating frequency at which the 
spectral power density drops below the level given in clause 4.3.3.1. This frequency shall be recorded as fH. 
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Step 6: 

The difference between the frequencies measured (fH - fL) is the frequency range which shall be recorded. 

NOTE: For equipment with a single, fixed operating frequency, steps 1 and 4 are omitted. 

This measurement shall be repeated for each frequency range stated by the manufacturer. 

The results obtained shall be compared to the limits in clause 4.3.3.2 in order to prove compliance with the requirement. 

5.7.4.2 Option 2: Using a spectrum analyser video averaging mode 

This method shall only be used if the UUT is capable to operate in a continuous transmit mode (100 % duty cycle).  
The UUT shall be configured to this 100 % duty cycle mode for the duration of this test. 

In case of conducted measurements, it shall be necessary to add an offset for the antenna assembly gain because the 
level specified in clause 4.3.3.1 is referenced to eirp. If more than one antenna assembly is intended for this power 
setting, the gain of the antenna assembly with the highest gain shall be used. 

The measurement procedure shall be as follows: 

Step 1: 

Place the spectrum analyser in video averaging mode with a minimum of 50 sweeps selected and activate the 
transmitter with modulation applied. The RF emission of the equipment shall be displayed on the spectrum analyser. 

Step 2: 

Select the lowest operating frequency of the equipment under test. 

Step 3: 

Using the marker of the spectrum analyser, find the lowest frequency below the operating frequency at which the 
spectral power density drops below the level given in clause 4.3.3.1. This frequency shall be recorded as fL. 

Step 4: 

Select the highest operating frequency of the equipment under test. 

Step 5: 

Using the marker of the spectrum analyser, find the highest frequency at which the spectral power density drops below 
the level given in clause 4.3.3.1 This frequency shall be recorded as fH. 

Step 6: 

The difference between the frequencies measured (fH - fL) is the frequency range which shall be recorded. 

NOTE: For equipment with a single, fixed operating frequency, steps 2 and 4 are omitted. 

This measurement shall be repeated for each frequency range stated by the manufacturer. 

The results obtained shall be compared to the limits in clause 4.3.3.2 in order to prove compliance with the requirement. 

5.7.5 Transmitter spurious emissions 

See clause 5.3 for the test conditions. These measurements shall only be performed at normal test conditions. 
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The level of spurious emissions shall be measured as, either: 

a) their power in a specified load (conducted spurious emissions) and their effective radiated power when 
radiated by the cabinet or structure of the equipment (cabinet radiation); or 

b) their effective radiated power when radiated by cabinet and antenna. 

The following method of measurement shall apply to both conducted and radiated measurements. 

In the case of radiated measurements, using a test site as described in annex B and applicable measurement procedures 
as described in annex C, the spurious emissions as defined in clause 4.3.6.1 shall be measured and recorded. 

In case of conducted measurements, the radio device shall be connected to the measuring equipment via a suitable 
attenuator. 

When performing the conducted spurious emissions testing on smart antenna systems (devices with multiple transmit 
chains) a power splitter/combiner shall be used to combine all the transmit chains (antenna outputs) into a single test 
point. The insertion loss of the power splitter/combiner shall be taken into account. 

NOTE 1:  the combiner (or splitter) should have sufficient isolation in between the input (or output) ports to prevent 
intermodulation products from affecting the test results. 

Tests of FHSS equipment shall be carried out while the equipment is hopping on the following operating frequencies: 

•  the lowest operating frequency; and 

•  the highest operating frequency. 

During these measurements the test modulation as specified in clause 5.2 shall be used. 

Where the transmitter ceases transmission between hops, during this test, the transmitter shall cease transmitting for a 
minimum period of time equal to or greater than that for which it ceases transmission during normal operation. 

If the equipment is fitted with an automatic shut-off facility it shall be made inoperative for the duration of this test 
unless it has to be left operative to protect the equipment. If the shut-off facility is left operative, the status of the 
equipment shall be indicated. 

The measurement equipment shall be set for peak hold mode of operation. 

The measurement procedure shall be as follows: 

•  the transmitter shall be operated at the highest output power, or, in the case of equipment able to operate at 
more than one power level, at the lowest and highest output powers; 

•  the spectrum outside the stated frequency range(s) (see clauses 5.7.4.1 and 5.7.4.2) shall be searched for 
emissions that exceed the limit values given in clause 4.3.6.2 or that come to within 6 dB below the limit 
values given in clause 4.3.6.2. Each occurrence shall be recorded; 

•  this measurement shall be made with the transmitter set to the lowest operating frequency and with the 
transmitter set to the highest operating frequency. 

This measurement shall be repeated with the transmitter in standby mode where applicable. 

Where these measurements are made with a spectrum analyser, the following settings and procedures shall be used. 

For finding spurious emissions the spectrum analyser shall be set as follows: 

•  Resolution BW: 100 kHz. 

•  Video BW:   30 kHz. 

•  Detector mode:  Positive peak. 

•  Averaging:   Off. 

•  Span:    100 MHz. 
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•  Amplitude:   Adjust for middle of the instrument's range. 

•  Sweep time:  1 s. 

For measuring emissions that exceed the level of 6 dB below the applicable limit, the resolution bandwidth shall be 
switched to 30 kHz and the span shall be adjusted accordingly. If the level does not change by more than 2 dB, it is a 
narrowband emission; the observed value shall be recorded. If the level changes by more than 2 dB, the emission is a 
wideband emission and its level shall be measured and recorded. 

The method of measurement for wideband emissions, if applicable, shall be documented. 

NOTE 2: The main spectrum of the device being tested may saturate the spectrum analyser's input circuits and so 
cause ghost "spurious" signals. Ghosts can be distinguished from real signals by increasing the input 
attenuator by 10 dB. If the spurious signal disappears, it is a ghost and should be ignored. 

The results obtained shall be compared to the limits in clause 4.3.6.2 in order to prove compliance with the requirement. 

5.7.6 Receiver spurious emissions 

See clause 5.3 for the test conditions. These measurements shall only be performed at normal test conditions. 

The level of spurious emissions shall be measured as, either: 

a) their power in a specified load (conducted spurious emissions) and their effective radiated power when 
radiated by the cabinet or structure of the equipment (cabinet radiation); or 

b) their effective radiated power when radiated by cabinet and antenna. 

The following method of measurement shall apply to both conducted and radiated measurements. 

When performing the conducted spurious emissions testing on smart antenna systems (devices with multiple receive 
chains) a power splitter/combiner shall be used to combine all the receive chains (antenna inputs) into a single test 
point. The insertion loss of the splitter/combiner shall be taken into account. 

In the case of radiated measurements, using a test site as described in annex B and applicable measurement procedures 
as described in annex C, the spurious emissions as defined in clause 4.3.7.1 shall be measured and recorded. In the case 
of conducted measurements, the receiver shall be connected to the measuring equipment via a suitable attenuator. 

The measurement procedure shall be as follows: 

•  with the equipment in the receive mode, the applicable spectrum shall be searched for emissions that exceed 
the limit values given in clause 4.3.7.2 or that come to within 6 dB below the limit values given in 
clause 4.3.7.2. Each occurrence shall be recorded. 

The measurements shall be performed only under the following conditions: 

•  for FHSS equipment the equipment shall be tested in the receive mode on frequencies as defined in 
clause 5.7.4.1; 

•  for DSSS and other equipment the test shall be made in the receive mode, at the lowest and highest operating 
frequencies. 

Where these measurements are made with a spectrum analyser, the following settings and procedures shall be used for 
narrowband emissions: 

•  Resolution BW: 100 kHz. 

•  Video BW:   30 KHz. 

•  Detector mode:  Positive peak. 

•  Averaging:   Off. 

•  Span:    100 MHz. 
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•  Amplitude:   Adjust for middle of the instrument's range. 

•  Sweep time:  1 s. 

For measuring emissions that exceed the level of 6 dB below the applicable limit the resolution bandwidth shall be 
switched to 30 kHz and the span shall be adjusted accordingly. If the level does not change by more than 2 dB, it is a 
narrowband emission; the observed value shall be recorded. If the level changes by more than 2 dB, the emission is a 
wideband emission and its level shall be measured and recorded. 

The method of measurement for wideband emissions, if applicable, shall be documented. 

The results obtained shall be compared to the limits in clause 4.3.6.2 in order to prove compliance with the requirement. 
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Annex A (normative): 
HS Requirement and conformance Test specifications Table 
(HS-RTT) 
The HS Requirements and conformance Test specifications Table (HS-RTT) in Table A.1 below serves a number of 
purposes, as follows: 

•  it provides a statement of all the essential requirements in words and by cross reference to a specific clause in 
the present document or to a specific clause in a specific referenced document; 

•  it provides a statement of all the test procedures corresponding to those essential requirements by cross 
reference to specific clause(s) in the present document or to a specific clause(s) in specific referenced 
document(s); 

•  it qualifies each requirement to be either: 

- Unconditional: meaning that the requirement applies in all circumstances; or 

- Conditional: meaning that the requirement is dependent on the manufacturer having chosen to support 
optional functionality defined within the schedule. 

•  in the case of Conditional requirements, it associates the requirement with the particular optional service or 
functionality; 

•  it qualifies each test procedure to be either: 

- Essential: meaning that it is included with the Essential Radio Test Suite and therefore the requirement 
shall be demonstrated to be met in accordance with the referenced procedures; 

- Other: meaning that the test procedure is illustrative but other means of demonstrating compliance with 
the requirement are permitted. 

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

Harmonized Standard EN 300 328 
The following essential requirements and test specifications are relevant to the presumption of conformity under 

Article 3.2 of the R&TTE Directive  
Essential Requirement Requirement Conditionality Test Specification 

No Description Reference: 
Clause No U/C Condition E/O Reference: 

Clause No 
1 Equivalent isotropic radiated power 4.3.1 U  E 5.7.2 
2 Maximum spectral power density 4.3.2 C Only for modulations 

other than FHSS 
E 5.7.3 

3 Frequency range 4.3.3 U  E 5.7.4 
4 Dwell time 4.3.4.1 C Only for FHSS X  
5 Hopping Channel 4.3.4.2 C Only for FHSS X  
6 Hopping sequence 4.3.4.3 C Only for FHSS X  
7 Medium Access Protocol 4.3.5 U  X  
8 Transmitter spurious emissions 4.3.6 U  E 5.7.5 
9 Receiver spurious emissions 4.3.7 U  E 5.7.6 

 

Key to columns: 

Essential Requirement:  

No: a unique identifier for one row of the table which may be used to identify a requirement or its test specification. 

Description: a textual reference to the requirement. 

Clause Number: identification of clause(s) defining the requirement in the present document unless another 
document is referenced explicitly. 
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Conditionality: 

U/C: indicates whether the requirement is to be unconditionally applicable (U) or is conditional upon the 
manufacturers claimed functionality of the equipment (C). 

Condition: explains the conditions when the requirement shall or shall not be applicable for a technical requirement 
which is classified "conditional". 

Test Specification: 

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

NOTE:  All tests whether "E" or "O" are relevant to the requirements. Rows designated "E" collectively make up 
the Essential Radio Test Suite; those designated "O" make up the Other Test Suite; for those designated 
"X" there is no test specified corresponding to the requirement . All tests classified "E" shall be performed 
as specified, with satisfactory outcomes as a necessary condition for a presumption of conformity. 
Requirements associated with tests classified "O" or "X" must be complied with as a necessary condition 
for presumption of conformity, although conformance with the requirement may be claimed by an 
equivalent test or by manufacturer's assertion supported by appropriate entries in the technical 
construction file. 

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

B.1 Test sites 

B.1.1 Open air test sites 
The term "open air" should be understood from an electromagnetic point of view. Such a test site may be really in open 
air or alternatively with walls and ceiling transparent to the radio waves at the frequencies considered. 

An open air test site may be used to perform the measurements using the radiated measurement methods described in 
clause 5.7. Absolute or relative measurements may be performed on transmitters or on receivers; absolute 
measurements of field strength require a calibration of the test site. 

A measuring distance of at least 3 m shall be used for measurements at frequencies up to 1 GHz. For frequencies above 
1 GHz, any suitable measuring distance may be used. The equipment size (excluding the antenna) shall be less than 
20 % of the measuring distance. The height of the equipment or of the substitution antenna shall be 1,5 m; the height of 
the test antenna (transmit or receive) shall vary between 1 m and 4 m. 

Sufficient precautions shall be taken to ensure that reflections from extraneous objects adjacent to the site do not 
degrade the measurement results, in particular: 

•  no extraneous conducting objects having any dimension in excess of a quarter wavelength of the highest 
frequency tested shall be in the immediate vicinity of the site; 

•  all cables shall be as short as possible; as much of the cables as possible shall be on the ground plane or 
preferably below; and the low impedance cables shall be screened. 

The general measurement arrangement is shown in figure B.1. 

  

1   

2   

3   4   

ground  
plane   

1,5 m   

specified height 
range 1 m to 4 m   

 

1) Equipment under test. 
2) Test antenna. 
3) High pass filter (as required). 
4) Spectrum analyser or measuring receiver. 
 

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

B.1.2.1 General 

An anechoic chamber is a well shielded chamber covered inside with radio frequency absorbing material and simulating 
a free space environment. It is an alternative site on which to perform the measurements using the radiated measurement 
methods described in clause 5.7. Absolute or relative measurements may be performed on transmitters or on receivers. 
Absolute measurements of field strength require a calibration of the anechoic chamber. The test antenna, equipment 
under test and substitution antenna are used in a way similar to that at the open air test site, but are all located at the 
same fixed height above the floor. 

B.1.2.2 Description 

An anechoic chamber should meet the requirements for shielding loss and wall return loss as shown in figure B.2. 
Figure B.3 shows an example of the construction of an anechoic chamber having a base area of 5 m by 10 m and a 
height of 5 m. The ceiling and walls are coated with pyramidally formed absorbers approximately 1 m high. The base is 
covered with special absorbers which form the floor. The available internal dimensions of the chamber are 
3 m × 8 m × 3 m, so that a maximum measuring distance of 5 m in the middle axis of this chamber is available. 
The floor absorbers reject floor reflections so that the antenna height need not be changed. Anechoic chambers of other 
dimensions may be used. 

B.1.2.3 Influence of parasitic reflections 

For free-space propagation in the far field, the relationship of the field strength E and the distance R is given by 
E = Eo × (Ro/R), where Eo is the reference field strength and Ro is the reference distance. This relationship allows 

relative measurements to be made as all constants are eliminated within the ratio and neither cable attenuation nor 
antenna mismatch or antenna dimensions are of importance. 

If the logarithm of the foregoing equation is used, the deviation from the ideal curve may be easily seen because the 
ideal correlation of field strength and distance appears as a straight line. The deviations occurring in practice are then 
clearly visible. This indirect method shows quickly and easily any disturbances due to reflections and is far less difficult 
than the direct measurement of reflection attenuation. 

With an anechoic chamber of the dimensions given above at low frequencies below 100 MHz there are no far field 
conditions, but the wall 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 to the distance meets the expectations very well. Above 
1 GHz, because more reflections will occur, the dependence of the field strength to the distance will not correlate so 
closely. 
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B.1.2.4 Calibration and mode of use 

The calibration and mode of use is the same as for an open air test site, the only difference being that the test antenna 
does not need to be raised and lowered whilst searching for a maximum, which simplifies the method of measurement. 
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Figure B.2: Specification for shielding and reflections 
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Figure B.3: Anechoic shielded chamber for simulated free space measurements 

B.2 Test antenna 
When the test site is used for radiation measurements the test antenna shall be used to detect the field from both the test 
sample and the substitution antenna. When the test site is used for the measurement of receiver characteristics the 
antenna shall be used as a transmitting antenna. This antenna shall be mounted on a support capable of allowing the 
antenna to be used in either horizontal or vertical polarization and for the height of its centre above the ground to be 
varied over the specified range. Preferably test antennae with pronounced directivity should be used. The size of the test 
antenna along the measurement axis shall not exceed 20 % of the measuring distance. 
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B.3 Substitution antenna 
The substitution antenna shall be used to replace the equipment under test in substitution measurements. For 
measurements below 1 GHz the substitution antenna shall be a half wavelength dipole resonant at the frequency under 
consideration, or a shortened dipole, calibrated to the half wavelength dipole. For measurements between 1 GHz and 
4 GHz either a half wavelength dipole or a horn radiator may be used. For measurements above 4 GHz a horn radiator 
shall be used. 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 outside antenna is connected to the cabinet. 

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

NOTE: The gain of a horn antenna is generally expressed relative to an isotropic radiator. 
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Annex C (normative): 
General description of measurement 
This annex gives the general methods of measurements for RF signals using the test sites and arrangements described in 
annex B. 

C.1 Conducted measurements and use of test fixture 
In view of the low power levels of the equipment to be tested under the present document, conducted measurements 
may be applied to equipment provided with an antenna connector, e.g. by means of a spectrum analyser. 

Where the equipment to be tested does not provide a suitable connector, a test fixture may be provided (see 
clause 5.4.1). 

C.2 Radiated measurements 
Radiated measurements shall be performed with the aid of a test antenna and measurement instruments as described in 
annex B. The test antenna and measurement instrument shall be calibrated according to the procedure defined in this 
annex. The equipment to be measured and the test antenna shall be oriented to obtain the maximum emitted power 
level. This position shall be recorded in the measurement report. The frequency range shall be measured in this position. 

Preferably, radiated measurements shall be performed in an anechoic chamber. For other test sites corrections may be 
needed (see annex B). The following test procedure applies: 

a) a test site which fulfils the requirements of the specified frequency range of this measurement shall be used. 
The test antenna shall be oriented initially for vertical polarization unless otherwise stated and the transmitter 
under test shall be placed on the support in its standard position (clause B.1.1) and switched on; 

b) for average power measurements a non-selective voltmeter or wide band spectrum analyser shall be used. For 
other measurements a spectrum analyser or selective voltmeter shall be used and tuned to the measurement 
frequency. 

In either case a) or b), the test antenna shall be raised or lowered, if necessary, through the specified height range until 
the maximum signal level is detected on the spectrum analyser or selective voltmeter. 

The test antenna need not be raised or lowered if the measurement is carried out on a test site according to clause B.1.2. 
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plane 

1,5 m 

specified height 
range 1 m to 4 m 

 

1) Equipment under test. 
2) Test antenna. 
3) Spectrum analyser or measuring receiver. 
 

Figure C.1: Measurement arrangement No.1 
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c) the transmitter shall be rotated through 360° about a vertical axis until a higher maximum signal is received; 

d) the test antenna shall be raised or lowered again, if necessary, through the specified height range until a 
maximum is obtained. This level shall be recorded. 

NOTE: This maximum may be a lower value than the value obtainable at heights outside the specified limits. 

The test antenna need not be raised or lowered if the measurement is carried out on a test site according to clause B.1.2. 
This measurement shall be repeated for horizontal polarization. 

C.3 Substitution measurement 
The actual signal generated by the measured equipment may be determined by means of a substitution measurement in 
which a known signal source replaces the device to be measured, see figure C.2. 

Preferably, this method of measurement shall be used in an anechoic chamber. For other test sites corrections may be 
needed, see annex B. 
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3 
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plane 

1,5 m 

specified height 
range 1 m to 4 m 

4 
 

1) Substitution antenna. 
2) Test antenna. 
3) Spectrum analyser or selective voltmeter. 
4) Signal generator. 
 

Figure C.2: Measurement arrangement No.2 

a) Using measurement arrangement No.2, the substitution antenna shall replace the transmitter antenna in the 
same position and in vertical polarization. The frequency of the signal generator shall be adjusted to the 
measurement frequency. The test antenna shall be raised or lowered, if necessary, to ensure that the maximum 
signal is still received. The input signal to the substitution antenna shall be adjusted in level until an equal or a 
known related level to that detected from the transmitter is obtained in the test receiver; 

- the test antenna need not be raised or lowered if the measurement is carried out on a test site according to 
clause B.1.2; 

- the radiated power is equal to the power supplied by the signal generator, increased by the known 
relationship if necessary and after corrections due to the gain of the substitution antenna and the cable 
loss between the signal generator and the substitution antenna. 

b) This measurement shall be repeated with horizontal polarization. 
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Annex E (informative): 
The EN title in the official languages 

Language EN title 
Czech Elektromagnetická kompatibilita a rádiové spektrum (ERM) – Širokopásmové přenosové systémy – 

Zařízení pro přenos dat pracující v pásmu ISM 2,4 GHz a používající techniky širokopásmové 
modulace – Harmonizovaná EN pokrývající základní požadavky článku 3.2 Směrnice R&TTE 

Danish Elektromagnetisk kompatibilitet og Radiospektrum Anliggender (ERM); 
Bredbåndstransmissionssystemer; Datatransmissionsudstyr, som anvender frekvenser i 2,5 GHz ISM 
båndet og som anvender bredbåndsmodulation; Harmoniseret EN, som dækker de væsentlige krav i 
R&TTE direktivets artikel 3.2 

Dutch  
English Electromagnetic compatibility and Radio Spectrum Matters (ERM); Wideband Transmission systems; 

Data transmission equipment operating in the 2,4 GHz ISM band and using spread spectrum 
modulation techniques 

Estonian Elektromagnetilise ühilduvuse ja raadiospektri küsimused (ERM); Lairiba edastussüsteemid; Lairiba 
edastussüsteemid; 2,4 GHz TTM raadiosagedusalas töötavad andmeedastusseadmed, mis kasutavad 
lairibamodulatsiooni tehnoloogiat; Harmoneeritud EN R&TTE direktiivi artikli 3.2 põhinõuete alusel 

Finnish Elektromagneettinen yhteensopivuus ja radiospektriasiat (ERM); Laajakaistasiirtojärjestelmät; 
datasiirtolaitteet, jotka toimivat 2,4 GHz ISM-kaistalla ja käyttävät laajakaistamodulaatiotekniikkaa; 
Yhdenmukaistettu standardi (EN), joka kattaa R&TTE-direktiivin artiklan 3.2 mukaiset olennaiset 
vaatimukset 

French Télécommunications - CEM et spectre radioélectrique (ERM) - Système de transmission de données à 
large bande - Caractéristiques techniques et conditions d'essai des matériels de transmission de 
données fonctionnant dans la bande ISM à 2,4 GHz et utilisant des techniques de modulation à 
étalement du spectre - Norme harmonisée couvrant les exigences essentielles de l'article 3.2 de la 
Directive R&TTE 

German Elektromagnetische Verträglichkeit und Funkspektrumangelegenheiten 
(ERM) - Breitband-Übertragungssysteme - Datenübertragungsgeräte, die im 2,4-GHz-ISM-Band 
arbeiten und Bandspreiz-Modulationstechniken verwenden 
- Harmonisierte EN, die wesentliche Anforderungen nach Artikel 3.2 der R&TTE-Richtlinie enthält 

Hungarian Elektromágneses összeférhetőségi és rádióspektrumügyek (ERM). Széles sávú átviteli rendszerek. A 
2,4 GHz-es ISM-sávban működő, széles sávú modulációt alkalmazó adatátviteli berendezések. Az 
R&TTE-irányelv 3.2. cikkelyének alapvető követelményeit tartalmazó, harmonizált európai szabvány 

Icelandic Þættir sem varða rafsegulsviðssamhæfi og fjarskiptatíðni (ERM); Breiðbandssendikerfi; 
Gagnasendingarbúnaður sem starfar á 2,4 GHz ISM-tíðnisviði og notar breiðbanssendikerfi; 
Samræmdur Evrópustaðall um grunnkröfur skv. 2. mgr. 3. gr. í tilskipun 1999/5/EC um fjarskiptabúnað 
og endabúnað til fjarskipta 

Italian Compatibilità elettromagnetica e Questioni relative allo spettro delle radiofrequenze (ERM); sistemi di 
trasmissione a banda larga; apparecchiature di trasmissione dati che operano nella banda da 2,4 GHz 
ISM e che utilizzano tecniche di modulazione ad ampio spettro; Norma Europea armonizzata relativa 
ai requisiti essenziali dell'articolo 3.2 della direttiva R&TTE 

Latvian Elektromagnētiskā saderība un radiofrekvenču spektra jautājumi (ERM). Platjoslas pārraides sistēmas. 
Datu pārraides iekārtas, kas darbojas 2,4 GHz ISM joslā un izmanto platjoslas modulācijas 
paņēmienu. 2.daļa: Harmonizēts Eiropas standarts (EN), kas atbilst R&TTE Direktīvas 3.2 punkta 
būtiskām prasībām 

Lithuanian Elektromagnetinio suderinamumo ir radijo dažnių spektro dalykai. Plačiajuostės perdavimo sistemos. 
Duomenų perdavimo įrenginiai, veikiantys 2,4 GHz PMM dažnių juostoje ir naudojantys išplėstojo 
spektro moduliavimo būdus. Darnusis Europos standartas, apimantis esminius reikalavimus pagal 
1999/5/EC* direktyvos 3.2 straipsnį 

Maltese Kompatibilità elettromanjetika u materji relatati ma' spettru radjofoniku (ERM); Sistemi ta" Trasmissjoni 
fuq Frekwenzi Wesgħin; Tagħmir għat-trasmissjoni ta" data li jopera fuq frekwenza 2,4 GHz ISM bl-użu 
ta" tekniki ta" modulazzjoni wesgħin; EN armonizzat li jkopri rekwiżiti essenzjali taħt l-artiklu 3.2 tad-
Direttiva R&TTE 

Norwegian Elektromagnetisk kompatibilitet og Radiospektrum spørsmål (ERM); Bredbåndsoverførings system; 
Data overføringsutstyr som opererer i 2,4 GHz ISM båndet og som benytter bredbånds modulasjons 
teknikk; Harmonisert EN som dekker de vesentligste krav i R&TTE direktivets artikkel 3.2 

Polish  
Portuguese Assuntos de Espectro Radioeléctrico e Compatibilidade Electromagnética (ERM); Sistemas de 

transmissão em banda larga; Equipamentos de transmissão de dados operando na faixa ISM dos 2,4 
GHz e utilizando técnicas de modulação por espalhamento espectral; EN Harmonizada cobrindo os 
requisitos essenciais no âmbito do artigo 3º, nº 2, da Directiva R&TTE 
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Language EN title 
Slovak Elektromagnetická kompatibilita a záležitosti rádiového spektra (ERM). Širokopásmové prenosové 

systémy. Zariadenia na prenos dát pracujúce v pásme ISM 2,4 GHz a využívajúce metódy 
širokopásmovej modulácie. Harmonizovaná EN vzťahujúca sa na základné požiadavky podľa článku 
3.2 smernice R&TTE 

Slovenian Elektromagnetna združljivost in zadeve v zvezi z radijskim spektrom (ERM) – Širokopasovni prenosni 
sistemi – Oprema za prenos podatkov v frekvenčnem pasu 2,4 GHz ISM, ki uporablja širokopasovne 
modulacijske tehnike – Harmonizirani EN, ki zajema bistvene zahteve člena 3.2 direktive R&TTE 

Spanish  
Swedish Elektromagnetisk kompatibilitet och radiospektrumfrågor (ERM); Bredbandiga transmissionssystem; 

datatransmissionsutrustning som arbetar i ISM-bandet 2,4 GHz och som använder 
bandspridningsteknik; Harmoniserad EN omfattande väsentliga krav enligt artikel 3.2 i R&TTE-
direktivet 
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History 

Document history 

Edition 1 November 1994 Publication as ETS 300 328 

Edition 2 November 1996 Publication as ETS 300 328 

Amendment 1 July 1997 Amendment 1 to 2nd Edition of ETS 300 328 

V1.2.2 July 2000 Publication as EN 300 328-1 

V1.1.1 July 2000 Publication as EN 300 328-2 

V1.3.1 December 2001 Publication as EN 300 328-1 

V1.2.1 December 2001 Publication as EN 300 328-2 

V1.4.1 April 2003 Publication 

V1.5.1 August 2004 Publication 

V1.6.1 November 2004 Publication 

V1.7.1 May 2006 One-step Approval Procedure OAP 20060922: 2006-05-24 to 2006-09-22 

V1.7.1 October 2006 Publication 
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