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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), and is now submitted for the Vote phase of the 
ETSI standards Two-step Approval Procedure. 

The present document has been produced by ETSI in response to a mandate from the European Commission issued 
under Council Directive 98/34/EC (as amended) [i.3] 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 [i.2] 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"). 

Technical specifications relevant to Directive 1999/5/EC [i.2] are given in annex A. 

The present document is part 2 of a multi-part deliverable covering Maritime mobile transmitters and receivers for use 
in the MF and HF bands, as identified below: 

Part 1: "Technical characteristics and methods of measurement"; 

Part 2: "Harmonized EN covering essential requirements under article 3.2 of the R&TTE Directive"; 

Part 3: "Harmonized EN covering essential requirements under article 3.3(e) of the R&TTE Directive; 
Equipment with integrated or associated equipment for Class E Digital Selective Calling (DSC)". 

 

Proposed national transposition dates 

Date of latest announcement of this EN (doa): 3 months after ETSI publication 

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

 
6 months after doa 

Date of withdrawal of any conflicting National Standard (dow): 18 months after doa 

 

http://webapp.etsi.org/IPR/home.asp
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1 Scope 
The present document applies to radio transmitters and receivers, for use on vessels, operating in either the Medium 
Frequency (MF) only or in the Medium and High Frequency (MF/HF) bands allocated in the International 
Telecommunications Union (ITU) Radio Regulations [i.6], to the Maritime Mobile Service (MMS). 

The present document refers to equipment for one or more of the following: 

- Single SideBand (SSB) modulation for telephony transmission and reception (J3E); 

- Frequency Shift Keying (FSK) or SSB modulation of a keyed sub-carrier to transmit and receive Digital 
Selective Calling (DSC) signals. 

The present document also refers to radio equipment with either an integrated or external DSC controller. 

The present document is intended to cover the provisions of Directive 1999/5/EC (R&TTE Directive) [i.2] 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". 

The requirements in the present document are applicable to receivers for operating on all frequencies in the bands 
1 606,5 kHz to 4 000 kHz or 1 606,5 kHz to 27,5 MHz as allocated in the ITU Radio Regulations [i.6], to the MMS. 

Other spot frequency receivers should meet all the requirements of the present document and other relevant standards as 
applicable for the frequencies and modes provided. 

If the equipment, or parts of it, are designed in such a manner that they can be used for other categories of maritime 
radiocommunication (e.g. Morse telegraphy or NBDP - ETS 300 067 [i.1]), those parts of the equipment should fulfil 
the relevant requirements of the appropriate standards for the service(s) in question e.g. ETS 300 067 [i.1]. 

In addition to the present document, other ENs that specify technical requirements in respect of essential requirements 
under other parts of article 3 of the R&TTE Directive [i.2] will apply to equipment within the scope of the present 
document. 

2 References 
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. 

• Non-specific reference may be made only to a complete document or a part thereof and only in the following 
cases:  

- if it is accepted that it will be possible to use all future changes of the referenced document for the 
purposes of the referring document;  

- for informative references. 

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. 

http://docbox.etsi.org/Reference
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2.1 Normative references 
The following referenced documents are indispensable for the application of the present document. For dated 
references, only the edition cited applies. For non-specific references, the latest edition of the referenced document 
(including any amendments) applies. 

[1] ETSI TR 100 028 (all parts) (V1.4.1): "Electromagnetic compatibility and Radio spectrum Matters 
(ERM); Uncertainties in the measurement of mobile radio equipment characteristics". 

2.2 Informative references 
The following referenced documents are not essential to the use of the present document but they assist the user with 
regard to a particular subject area. For non-specific references, the latest version of the referenced document (including 
any amendments) applies. 

[i.1] ETSI ETS 300 067: "Radio Equipment and Systems (RES); Radiotelex equipment operating in the 
maritime MF/HF service; Technical Characteristics and methods of measurement". 

[i.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). 

[i.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. 

[i.4] ITU-R Recommendation SM.332-4: "Selectivity of receivers". 

[i.5] ITU-R Recommendation SM.326-7: "Determination and measurement of the power of amplitude-
modulated radio transmitters". 

[i.6] ITU Radio Regulations (2008). 

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 [i.2] and the 
following apply: 

assigned frequency: centre of the frequency band assigned to a station 

carrier frequency: frequency to which the transmitter or receiver is tuned 

environmental profile: range of environmental conditions under which equipment within the scope of the present 
document is required to comply with the provisions of the present document 

spurious emission: emission on a frequency, or frequencies, which are outside the necessary bandwidth and the level of 
which may be reduced without affecting the corresponding transmission of information 

NOTE: Spurious emissions include harmonic emissions, parasitic emissions, intermodulation products and 
frequency conversion products but exclude out of-band emissions (ITU Radio Regulations [i.6]). 

standard output power: (of the receiver) is defined as: 

a) 1 mW for earphone reception; 

b) 500 mW for loudspeaker reception; 

c) 0 dBm into 600 Ω for the audio line outputs; 

measured across a resistor equal to the nominal value of the load impedance as declared by the manufacturer 
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3.2 Symbols 
For the purposes of the present document, the symbols given in the ITU Radio Regulations [i.6] and the following 
apply: 

dB decibel 
dBA dB relative to 2 × 10-5 Pascal 
dBd antenna gain relative to a half-wave dipole 
dBm dBmilliwatt 
dBµV dB relative to 1 microvolt emf 
dBµV/m dB relative to 1 microvolt per metre 
F1B frequency modulation, single channel containing quantized or digital information without the use 

of a modulating sub-carrier, telegraphy for automatic reception 
J2B SSB, suppressed carrier, single channel containing quantized or digital information with the use of 

a modulating sub-carrier, telegraphy for automatic reception 
J3E SSB, suppressed carrier, single channel containing analogue information, telephony 
GHz gigahertz 
Hz hertz 
kHz kilohertz 
MHz megahertz 
mW milliwatt 
nW nanowatt 
Ω ohm 
pF picofarad 
W watt 

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

AGC Automatic Gain Control 
Bd Baud 
BER Bit Error Rate 
DC Direct Current 
DSC Digital Selective Calling 
EMC ElectroMagnetic Compatibility 
emf electromotive force 
FSK Frequency Shift Keying 
IF Intermediate Frequency 
ITU International Telecommunications Union 
MF Medium Frequency 
MF/HF Medium and High Frequency 
MMS Maritime Mobile Service 
NBDP Narrow Band Direct Printing telegraphy 
PEP Peak Envelope Power 
R&TTE Radio and Telecommunications Terminal Equipment 
RF Radio Frequency 
SINAD Signal + Noise + Distortion/Noise + Distortion 
SSB Single SideBand 

4 Technical requirements 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 determined by the environmental class of the equipment. 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. 
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4.2 Conformance requirements 

4.2.1 Frequency error 

4.2.1.1 Definition 

The frequency error of the transmitter is defined as: 

a) for SSB telephony: 

- the difference between the measured frequency less 1 000 Hz and the nominal value of the frequency for 
the particular telephony channel; 

b) for DSC with an analogue interface: 

- the difference between the measured and the nominal assigned frequency; 

c) for DSC with a digital interface: 

- the difference between the measured Y-state frequency and the nominal assigned frequency -85 Hz and 
the difference between the measured B-state frequency and the nominal assigned frequency +85 Hz. 

4.2.1.2 Limits 

The transmitter frequencies shall, after the warming-up period specified in clause 5.1.7 be within ±10 Hz of the 
frequencies calculated in accordance with the definitions in clause 4.2.1.1. 

4.2.1.3 Conformance 

Conformance tests as described in clause 5.3.1 shall be carried out. 

4.2.2 Output power and intermodulation products 

4.2.2.1 Definition 

The output power is the value of peak envelope power delivered by the transmitter to the artificial antenna in telephony 
SSB mode or the value of the mean power delivered by the transmitter to the artificial antenna in DSC mode. 

NOTE: The measurement of intermodulation products characterizes the linearity of amplitude modulated 
transmitters and is defined in ITU-R Recommendation SM.326-7 [i.5]. 

4.2.2.2 Limits 

4.2.2.2.1 Output power in the range 1 606,5 kHz to 4 000 kHz for all modulation modes 

The maximum peak envelope power or maximum mean power, as appropriate (see clause 4.2.2.1), shall be within 
±1,5 dB of the manufacturer's declared value(s), shall be greater than 60 W and shall not exceed 400 W. 

4.2.2.2.2 Output power in the range 4 MHz to 27,5 MHz for all modulation modes 

The maximum peak envelope power or maximum mean power, as appropriate (see clause 4.2.2.1), shall be within 
±1,5 dB of the manufacturer's declared value(s), shall be greater than 60 W, and shall not exceed 1 500 W. 

4.2.2.2.3 Intermodulation products for SSB telephony modes 

For equipment with a rated output power exceeding 250 W PEP the value of intermodulation products shall not exceed 
25 dB below the highest of the two tones under normal test conditions and shall not exceed 22 dB below the highest of 
the two tones under extreme test conditions. 
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For equipment with a rated output power up to and including 250 W PEP the value of intermodulation products shall 
not exceed 22 dB below the highest of the two tones under normal test conditions and shall not exceed 19 dB below the 
highest of the two tones under extreme test conditions. 

4.2.2.2.4 Difference of power of B-state frequency and Y-state frequency 

The difference of the power of the B-state frequency and the Y-state frequency shall not exceed 2 dB. 

4.2.2.2.5 Output spectrum 

The output spectrum on DSC sending a dot pattern shall fall within the mask defined in figure 1. 

0 dB

Hz

-10 dB

-20 dB

-30 dB

-40 dB

-60 dB

-43 dB

-50 dB

f   - 552c f   - 276c f   - 138c f   c f   + 138c f   +  552cf   + 276c

0 dB

-9 dB

-25 dB

-43 dB Without exceeding
the power of 50 mW

 

fc: centre frequency. 
 

Figure 1: Output spectrum 

4.2.2.3 Conformance 

Conformance tests as described in clause 5.3.2 shall be carried out. 

4.2.3 Power of out-of-band emissions of SSB telephony 

4.2.3.1 Definition 

Out-of band emissions are emissions on a frequency or frequencies immediately outside the necessary bandwidth which 
result from the modulation process, but excluding spurious emissions. 
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4.2.3.2 Limits 

The power of any out-of-band emission supplied to the artificial antenna shall be in accordance with the limits given in 
table 1. 

Table 1: Limits for out-of-band emissions 

Separation Δ in kHz between the frequency of the out-of-band 
emission and a frequency 1 400 Hz above the carrier  

Minimum attenuation below maximum peak 
envelope power 

1,5 < Δ ≤ 4,5  31 dB 
4,5 < Δ ≤ 7,5  38 dB 
7,5 < Δ ≤ 12 43 dB without exceeding the power of 50 mW 

 

4.2.3.3 Conformance 

Conformance tests as described in clause 5.3.3 shall be carried out. 

4.2.4 Power of conducted spurious emissions of SSB telephony 

4.2.4.1 Definition 

Spurious emissions are emissions on a frequency or frequencies which are outside the necessary bandwidth, and the 
level of which may be reduced without affecting the corresponding transmission of information. Spurious emissions 
include harmonic emissions, parasitic emissions, intermodulation products and frequency conversion products, but 
exclude out-of-band emissions. 

4.2.4.2 Limits 

The power of any conducted spurious emission at the antenna port shall be in accordance with table 2. 

Table 2: Limits for conducted spurious emissions 

Frequency range Minimum attenuation below peak envelope 
power in Tx mode 

Power in the Tx standby mode 

9 kHz to 2 GHz 43 dB without exceeding the power of 50 mW 2 nW 
> 2 GHz to 4 GHz 43 dB without exceeding the power of 50 mW 20 nW 

 

4.2.4.3 Conformance 

Conformance tests as described in clause 5.3.4 shall be carried out. 

4.2.5 Carrier suppression 

4.2.5.1 Definition 

The carrier suppression is expressed in terms of the ratio between the peak envelope power and the carrier power output 
power. 

4.2.5.2 Limits 

The carrier suppression for modulation J3E shall be at least 40 dB. 

4.2.5.3 Conformance 

Conformance tests as described in clause 5.3.5 shall be carried out. 
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4.2.6 Maximum usable sensitivity 

4.2.6.1 Definition 

The maximum usable sensitivity is the minimum level of a radio frequency input signal with specified modulation 
which will produce at the receiver analogue outputs a chosen value of Signal + Noise + Distortion/Noise + Distortion 
(SINAD) ratio and, at the same time an output power not less than the standard output power. 

In the case of digital outputs it is the minimum level of a radio frequency input signal with specified modulation which 
will produce a chosen value of bit error ratio. 

4.2.6.2 Limits 

The maximum usable sensitivity shall be better than the values given in table 3. 

Table 3: Limits of maximum usable sensitivity 

Frequency range Class of emission Maximum level of input of input signal (dBµV) 50 Ω 
or 10 Ω and 250 pF source impedance  

  Normal conditions Extreme conditions 
1 606,5 kHz to 4 000 kHz    

 J3E +16 +22 
 F1B +5 +11 

4 MHz to 27,5 MHz    
 J3E +11 +17 
 F1B +0 +6 

 

4.2.6.3 Conformance 

Conformance tests as described in clause 5.4.2 shall be carried out. 

4.2.7 Adjacent signal selectivity 

4.2.7.1 Definition 

Adjacent signal selectivity is defined as the ability of the receiver to discriminate between a wanted signal (to which the 
receiver is tuned) and unwanted signals existing simultaneously in channels adjacent to that of the wanted signal or an 
increase of the bit error ratio to 10-2. 

4.2.7.2 Limits 

The adjacent signal selectivity shall exceed the values given in the tables 4, 5 and 6. 

Table 4: Class of emission J3E 

Carrier frequency of unwanted signal relative to 
carrier frequency of wanted signal 

Adjacent signal selectivity 

-1 kHz and +4 kHz 40 dB 
-2 kHz and +5 kHz 50 dB 
-5 kHz and +8 kHz 60 dB 

 

Table 5: Class of emission F1B 

Carrier frequency of unwanted signal relative to 
carrier frequency of wanted signal 

Adjacent signal selectivity 

-500 Hz and +500 Hz 40 dB 
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Table 6: Class of emission F1B (digital output) 

Carrier frequency of unwanted signal relative to 
carrier frequency of wanted signal 

Adjacent signal selectivity 

-500 Hz and +500 Hz BER = 10-2 or better 
 

4.2.7.3 Conformance 

Conformance tests as described in clause 5.4.3 may be carried out. 

4.2.8 Blocking or desensitization 

4.2.8.1 Definition 

Blocking is a change (generally a reduction) in the wanted output power of a receiver, or a reduction in the SINAD 
ratio, or an increase in the bit error rate due to an unwanted signal on another frequency. 

4.2.8.2 Limits 

Class of emission J3E or F1B (analogue output) 

With the wanted signal at +60 dBµV, the level of the unwanted signal shall be not less than 100 dBµV. 

With the wanted signal at a level equal to the measured maximum usable sensitivity, the level of the unwanted signal 
shall be at least +65 dB above the measured usable sensitivity level. 

Class of emission F1B (digital output) 

The bit error ratio shall be 10-2 or better. 

4.2.8.3 Conformance 

Conformance tests as described in clause 5.4.4 may be carried out. 

4.2.9 Intermodulation response 

4.2.9.1 Definition 

Intermodulation is a process by which signals are produced from two or more (generally unwanted) signals 
simultaneously present in a non-linear circuit. 

4.2.9.2 Limits 

The level of each of the two interfering signals which result in a 20 dB SINAD ratio at the receiver output shall be not 
less than +80 dBµV for J3E and +70 dBµV for analogue F1B. 

The level of each of the two interfering signals which result in a bit error ratio of 10-2 for digital receivers shall be not 
less than +70 dBµV. 

4.2.9.3 Conformance 

Conformance tests as described in clause 5.4.5 may be carried out. 
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4.2.10 Spurious response rejection ratio 

4.2.10.1 Definition 

The spurious response rejection ratio is the ratio of the input level of an unwanted signal, at the frequency of the 
spurious response to the input level of a wanted signal, when the wanted and unwanted signals individually produce the 
same SINAD ratio at the receiver output. 

4.2.10.2 Limits 

Class of emission J3E and Class of emission F1B (analogue output) 

The spurious response rejection ratio shall not be less than 60 dB. 

Class of emission F1B (digital output) 

The bit error ratio shall be 10-2 or better. 

4.2.10.3 Conformance 

Conformance tests as described in clause 5.4.6 may be carried out. 

4.2.11 Receiver spurious emissions 

4.2.11.1 Definition 

Spurious emissions are any radio frequency emissions generated in the receiver and radiated either by way of 
conduction to the antenna or other conductors connected to the receiver, or radiated directly by the receiver. For the 
purposes of the present document only spurious emissions conducted by way of the antenna shall be considered. 

4.2.11.2 Limits 

The power of any discrete component measured into 50 Ω shall not exceed 2 nW from 9 kHz to 2 GHz and 20 nW from 
2 GHz to 4 GHz. 

4.2.11.3 Conformance 

Conformance tests as described in clause 5.3.6 may be carried out. 

4.2.12 Synthesizer lock 

It shall not be possible to transmit until any frequency synthesizer, used to obtain the frequency set on the control panel 
or front of the transmitter, is locked. 

4.2.13 Channel switching 

It shall not be possible to transmit during transmitter channel switching operations. 

Operation of the transmit/receive control shall not cause unwanted emissions. 
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5 Testing for compliance with technical requirements 

5.1 Test conditions, power supply and ambient temperatures 

5.1.1 General 

Conformance testing shall be carried out under normal test conditions and, where stated, under extreme test conditions. 

When preparing test report forms for equipment tested in accordance with the present document, the point where the 
DC voltage is measured shall be specified (see clause 5.1.2). 

5.1.2 Test power source 

During conformance testing the equipment shall be supplied from a test power source, capable of producing normal and 
extreme test voltages as specified in clauses 5.1.3.2 and 5.1.4.2. 

For the purposes of tests, the voltage of the power supply shall be measured at the input terminals of the equipment. 

If the equipment is provided with a power cable permanently connected, the test voltage shall be that measured at the 
point of connection of the power cable to the equipment. 

During tests, the test power source voltages shall be maintained within a tolerance of ±3 % relative to the voltage at the 
beginning of each test. 

5.1.3 Normal test conditions 

5.1.3.1 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 %. 

5.1.3.2 Normal test power source 

5.1.3.2.1 Mains voltage and frequency 

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

The frequency of the test power supply corresponding to the ac mains shall be 50 Hz ± 1 Hz. 

5.1.3.2.2 Secondary battery power sources 

Where the equipment is designed to operate from a battery, the normal test voltage shall be the nominal voltage of the 
battery (e.g. 12 V, 24 V, etc.). 

5.1.3.2.3 Other power sources 

For operation from other power sources, the normal test voltage shall be as stated by the manufacturer. 
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5.1.4 Extreme test conditions 

5.1.4.1 Extreme temperature tests 

When testing under extreme conditions, the measurements shall be carried out at -15 °C and +55 °C for equipment 
intended for mounting below deck, and -25 °C and +55 °C for equipment intended for mounting above deck. 

Before making measurements, the equipment shall have reached thermal balance in the test chamber. The equipment 
shall be switched off during the temperature stabilizing period, except the power supplies to the heating circuits. 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. 

5.1.4.2 Extreme values of test power source 

5.1.4.2.1 Mains voltage and mains frequency 

The extreme test voltages for equipment to be connected to an ac mains supply shall be the nominal mains voltage 
± 10 %. 

The frequency of the test power supply corresponding to the ac mains shall be 50 Hz, ±1 Hz. 

5.1.4.2.2 Secondary battery power sources 

When the equipment is intended for operation from a secondary battery power supply, the extreme test voltage shall be 
1,3 and 0,9 times the nominal voltage of the battery (e.g. 12 V, 24 V, etc.). 

5.1.4.2.3 Other power sources 

For equipment using other power sources, the extreme test voltages shall be as stated by the manufacturer. 

5.1.5 Artificial antennas 

5.1.5.1 Transmitters 

For the purpose of conformance testing, the transmitter, at the output of the antenna matching device, shall meet the 
requirements of the present document when connected to the artificial antennas listed below: 

• frequency range 1 606,5 kHz to 4 000 kHz: 

- the artificial antenna shall consist of a resistance of 10 Ω and a capacitance of 250 pF connected in 
series; 

• frequency range 4 MHz to 27,5 MHz: 

- the artificial antenna shall consist of a resistance of 50 Ω. 

These characteristics shall in no way imply that the transmitter shall only work with antennas having these 
characteristics. 

5.1.5.2 Receivers 

For the purpose of conformance testing, the receiver shall meet the requirements of the present document when 
connected to a test source, as described in clause 5.1.6.1.1, at the point at which the antenna is normally connected, 
having the following characteristics: 

• the test signal shall be derived from a resistive source of 50 Ω except as permitted below: 

- in the frequency range 1 606,5 kHz to 4 000 kHz at the request of the manufacturer, an artificial antenna 
consisting of a 10 Ω resistor in series with a 250 pF capacitor may be used for frequencies below 4 MHz. 
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The arrangement used shall be stated in the test report. 

This shall in no way imply that the receiver should operate satisfactorily only with antennas having these impedance 
characteristics. 

5.1.6 Standard test signals 

5.1.6.1 Test signals applied to the receiver input 

5.1.6.1.1 Sources 

Sources of test signals for application to the receiver input shall be connected through a network such that the 
impedance presented to the receiver input is equal to that of the artificial antennas specified in clause 5.1.5.2. This 
requirement shall be met irrespective of whether one, two or more test signals are applied to the receiver 
simultaneously. In the case of multiple test signals, steps shall be taken to prevent any undesirable effects due to 
interaction between the signals in the generators or other sources. 

5.1.6.1.2 Levels 

The levels of test input signals shall be expressed in terms of the emf which would exist at the output terminals of the 
source including the associated network referred to in clause 5.1.6.1.1. 

5.1.6.2 Normal test signals 

Except where otherwise stated, radio frequency test signals applied to the receiver input shall be as described in the 
following clauses. 

5.1.6.2.1 Class of emission J3E 

Unmodulated signal, 1 000 Hz (±0,1 Hz) above the carrier frequency to which the receiver is tuned. 

5.1.6.2.2 Class of emission F1B 

DSC with an analogue interface, unmodulated signal on the assigned frequency. 

DSC with a digital interface, a signal on the assigned frequency, modulated as appropriate. 

Frequency shift signal with ±85 Hz shift at 100 Bd with pseudo random bit pattern. 

5.1.6.3 Choice of testing frequencies 

Unless otherwise stated, tests shall be carried out at the distress frequency and one other frequency for that class of 
emission in each of the bands in which the equipment is designed to operate. 

The frequencies used shall be stated in the test report. 

5.1.7 Warming up period 

5.1.7.1 Time 

The equipment shall be operational and shall meet the requirements of the present document one minute after switching 
on, except as provided in clause 5.1.7.2. 

5.1.7.2 Heaters 

If the equipment includes parts which require to be heated in order to operate correctly, (e.g. crystal ovens), then a 
warming-up period of 30 minutes from the instant of application of power to those parts shall be allowed, after which 
the requirements of the present document shall be met. 



 

ETSI 

Final draft ETSI EN 300 373-2 V1.1.2 (2009-10) 19 

5.2 Interpretation of the measurement results 
The interpretation of the results recorded in a test report 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 value of the measurement uncertainty for the measurement of each parameter shall be included in the test 
report; 

- the recorded value of the measurement uncertainty shall be, for each measurement, equal to or lower than the 
figures in table 7. 

For the test methods, according to the present document, the measurement uncertainty figures shall be calculated in 
accordance with TR 100 028 [1] 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 7 is based on such expansion factors. 

Table 7: Maximum measurement uncertainty 

Parameter Uncertainty 
RF frequency ±1 × 10-8 
RF Power, PEP in 50 Ω ±1,5 dB 
RF Power, PEP in 10 Ω/250 pF ±2,5 dB 
Conducted spurious emissions of transmitter ±4 dB 
Radiated spurious emissions ±6 dB 
Audio output power ±0,5 dB 
Sensitivity of receiver ±3 dB 
Conducted emission of receiver ±3 dB 
Two signal measurement ±4 dB 
Three signal measurement ±3 dB 

 

5.3 Essential radio test suites 

5.3.1 Frequency error 

The frequency shall be measured with the transmitter connected to an artificial antenna (see clause 5.1.5). 

Measurement shall be made under normal test conditions (see clause 5.1.3) and under extreme test conditions 
(clauses 5.1.4.1 and 5.1.4.2 applied simultaneously). 

a) SSB telephony: 

- the transmitter shall be modulated with a signal of 1 000 Hz ± 0,1 Hz. The 1 000 Hz signal shall be 
subtracted from the measured frequency to get the transmitter frequency. 

b) DSC with an analogue interface: 

- the transmitter shall be modulated with a signal of 1 700 Hz ± 0,1 Hz. 

c) DSC with a digital interface: 

- the digital input shall first be connected to a digital 0 and then to a digital 1. 

The results obtained shall be compared to the limits in clause 4.2.1.2 in order to prove compliance with the requirement. 
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5.3.2 Output power and intermodulation products 

The transmitter shall be connected to the appropriate artificial antenna as specified in clause 5.1.5.1. 

Operating frequencies shall be 2 182 kHz and each of the distress frequencies in bands 4 MHz, 6 MHz, 8 MHz, 
12 MHz, 16 MHz and on one frequency in the highest band of operation as appropriate to the equipment. 

a) For SSB telephony: 

- the transmitter shall be modulated by a test signal consisting of two audio frequency tones, applied 
simultaneously to the microphone input, at frequencies of 1 100 Hz and 1 700 Hz. The level of the tones 
shall be adjusted so that they produce equal output power. The level of the input test signal shall be 
increased until the transmitter power output is the rated output power as declared by the manufacturer 
±1,5 dB. The level of the input signal shall then be increased by 10 dB; 

- the peak envelope power and the intermodulation products shall be measured; 

- the input signal shall then be decreased by 20 dB, and measurement of the intermodulation products is 
repeated; 

- the test shall be repeated using the 600 Ω audio line input connections provided. 

b) For DSC with an analogue interface: 

- the transmitter shall be modulated by a generator producing a continuous dot pattern first at 0 dBm at 
600 Ω and then at +10 dBm at 600 Ω. The mean power and the difference between the power of the 
Y-state frequency and the power of the B-state frequency shall be measured, and the output spectrum 
recorded. 

c) For DSC with a digital interface: 

- the transmitter shall be modulated by a generator producing a continuous dot pattern. The mean power 
and the difference between the power of the Y-state frequency and the power of the B-state frequency 
shall be measured, and the output spectrum recorded. 

The tests shall be performed under both normal (see clause 5.1.3) and extreme test conditions (see clauses 5.1.4.1 and 
5.1.4.2 applied simultaneously). 

The results obtained shall be compared to the limits in clause 4.2.2.2 in order to prove compliance with the requirement. 

5.3.3 Power of out-of-band emissions of SSB telephony 

The transmitter shall be connected to the appropriate artificial antenna as specified in clause 5.1.5.1 and driven to the 
maximum output power measured in clause 5.3.2 by a modulating signal consisting of two audio-frequency tones with a 
frequency separation between them such that all intermodulation products occur at frequencies at least 1 500 Hz 
removed from a frequency 1 400 Hz above the carrier.  

The test shall be carried out using the microphone input and the 600 Ω audio line input. 

Any limiter or automatic control of the modulation level shall be in normal operation. 

The results obtained shall be compared to the limits in clause 4.2.3.2 in order to prove compliance with the requirement. 

5.3.4 Power of conducted spurious emissions of SSB telephony 

The transmitter shall be connected to a 50 Ω power attenuator. The modulation input shall be terminated by a 600 Ω 
termination, and the transmitter shall be placed in the transmit mode. 

The spurious emissions shall be measured from 9 kHz to 4 GHz. The frequencies ±12 kHz of the assigned frequency 
shall be excluded from this transmitter test. 

Any limiter or automatic control of the modulation level shall be in normal operation. 
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For stand-alone transmitters this test shall be repeated in the transmitter stand-by mode. The frequencies within the 
centre frequency fc and fc + 2,7 kHz shall be excluded from this transmitter test. 

The results obtained shall be compared to the limits in clause 4.2.4.2 in order to prove compliance with the requirement. 

5.3.5 Carrier suppression 

The transmitter shall be connected to the appropriate artificial antenna described in clause 5.1.5.1. It shall then be 
modulated by an audio frequency of 1 000 Hz to produce the maximum output power as measured in clause 5.3.2. 

The carrier suppression shall be measured in J3E mode. 

The test shall be performed under both normal (see clause 5.1.3) and extreme test conditions (see clauses 5.1.4.1 and 
5.1.4.2 applied simultaneously). 

The results obtained shall be compared to the limits in clause 4.2.5.2 in order to prove compliance with the requirement. 

5.3.6 Receiver spurious emissions 

The receiver antenna port shall be terminated into 50 Ω and a search shall be made for the presence of signals appearing 
across the resistor. The measurement shall be made over the frequency range 9 kHz to 4 GHz. 

The results obtained shall be compared to the limits in clause 4.2.11.2 in order to prove compliance with the 
requirement. 

5.4 Other test specifications 

5.4.1 General 

The requirements in clauses 4.2.6 to 4.2.11 inclusive have been set on the assumption that the test specifications in 
clauses 5.4.2 to 5.4.6 will be used to verify the performance of the equipment. 

5.4.2 Maximum usable sensitivity 

With the AGC operative, tests shall be carried out with the receiver adjusted for each frequency range and class of 
emission for which it is designed. The test input signal to the receiver shall be the normal test signals specified in 
clause 5.1.6.2. 

For each test the input level of the test signal shall be adjusted until the SINAD ratio at the receiver output is 20 dB or 
the bit error ratio is less than 10-2 and at the same time at least the standard output power or levels are obtained. The 
measured input level is the maximum usable sensitivity. Where a bit error ratio test is carried out the tests shall be 
repeated with the input signal ±10 Hz of its nominal value. 

Measurement shall be made under normal test conditions (see clause 5.1.3) and under extreme test conditions 
(see clauses 5.1.4.1 and 5.1.4.2 applied simultaneously). 

The results obtained shall be compared to the limits in clause 4.2.6.2 in order to prove compliance with the requirement. 

5.4.3 Adjacent signal selectivity 

The arrangements for applying two test signals to the receiver input shall be according to clause 5.1.6.1. The AGC shall 
be in operation. 

The wanted signal shall be in accordance with clause 5.1.6.2. 

Class of emission J3E and Class of emission F1B (analogue output) 

Analogue receivers shall be adjusted to give standard output power on the wanted frequency, and to give a SINAD 
ratio, of 20 dB. 
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The level of the unwanted signal shall be increased (starting from a low level), until the SINAD ratio, is decreased from 
20 dB to 14 dB or the bit error ratio decreases to 10-2. 

Class of emission F1B (digital output) 

NOTE: Measurement on F1B is only required if the receiver does not have the J3E mode. 

The wanted signal level shall be 20 dBµV, and shall be modulated with the sequence from the BER generator. The 
unwanted signal shall have a level of +60 dBµV and be unmodulated. 

Digital receivers shall have a bit error ratio of better than 10-2. 

The wanted signal level shall be +20 dBµV. 

The results obtained shall be compared to the limits in clause 4.2.7.2 in order to prove compliance with the requirement. 

5.4.4 Blocking or desensitization 

The tests shall be carried out in J3E with the AGC operative, the RF/IF gain control (if provided) at its maximum, and 
any input attenuator adjusted to minimum attenuation. The measurements shall be made by means of the simultaneous 
application of two test signals to the input of the receiver. One of the test signals is the wanted signal to which the 
receiver is tuned, and the other is the unwanted signal. 

Class of emission J3E or F1B (analogue output) 

Measurements shall be carried out with an input level of the wanted signal of +60 dBµV and repeated with the wanted 
signal at a level equal to the maximum usable sensitivity of the receiver as measured in clause 5.4.2. 

The wanted test input signal to the receiver shall be the normal test signal specified in clause 5.1.6.2. 

The receiver shall be adjusted so that the wanted signal gives standard output power. 

The unwanted signal shall have a frequency of ±20 kHz relative to that of the wanted signal. 

The unwanted signal shall be unmodulated. The input level of the unwanted signal shall be adjusted until either it 
causes a change of 3 dB in the output level of the wanted signal, or until it causes a reduction of the SINAD ratio of 
6 dB, whichever effect occurs first. The input level of the unwanted signal, when the specified condition is reached, 
shall be taken as the blocking level. 

Class of emission F1B (digital output) 

NOTE: Measurement on F1B is only required if the receiver does not have the J3E mode. 

Measurements shall be carried out with an input level of the wanted signal of +60 dBµV. 

The unwanted signal shall be unmodulated. The input level of the unwanted signal shall be set to a level of +100 dBµV. 

The results obtained shall be compared to the limits in clause 4.2.8.2 in order to prove compliance with the requirement. 

5.4.5 Intermodulation response 

5.4.5.1 Class of emission J3E 

With the AGC operative, the RF/IF gain control (if provided) at its maximum, and any input attenuator adjusted to 
minimum attenuation, an unmodulated input signal 1 000 Hz higher than the frequency to which the receiver is tuned 
shall be applied to the receiver input at a level of +30 dBµV and the audio frequency gain control shall be adjusted to 
give standard output power. 

With the wanted signal still applied, two equal level unmodulated signals shall be simultaneously applied to the input of 
the receiver, neither of these two signals shall have a frequency within 30 kHz from the wanted signal. 

When choosing the frequencies used for this measurement, care should be taken to avoid frequencies at which spurious 
responses occur. 
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NOTE: Input frequencies likely to cause unwanted intermodulation products are described in ITU-R 
Recommendation SM.332-4 [i.4], section 6.4. 

The input levels of the two interfering signals shall remain equal and shall be adjusted to reduce the SINAD ratio at the 
receiver output to 20 dB, carefully adjusting the frequency of one of the unwanted signals to maximize the reduction in 
SINAD ratio. 

5.4.5.2 Class of emission F1B analogue 

With the AGC operative, the RF/IF gain control (if provided) at its maximum, and any input attenuator adjusted to 
minimum attenuation, an unmodulated input signal on the assigned frequency shall be applied to the receiver input at a 
level of +20 dBµV. 

With the wanted signal still applied, two equal level unmodulated signals shall be simultaneously applied to the input of 
the receiver, neither of these two signals shall have a frequency within 30 kHz from the wanted signal. 

When choosing the frequencies used for this measurement, care should be taken to avoid frequencies at which spurious 
responses occur. 

NOTE: Input frequencies likely to cause unwanted intermodulation products are described in ITU-R 
Recommendation SM.332-4 [i.4], section 6.4. 

The input levels of the two interfering signals shall remain equal and shall be adjusted to reduce the SINAD ratio at the 
receiver output to 20 dB, carefully adjusting the frequency of one of the unwanted signals to maximize the reduction in 
SINAD ratio. 

5.4.5.3 Class of Emission F1B digital 

With the AGC operative, the RF/IF gain control (if provided) at its maximum, and any input attenuator adjusted to 
minimum attenuation, a signal on the assigned frequency shall be applied to the receiver input at a level of +20 dBµV, 
modulated with a signal of 100 baud with a frequency shift of ±85 Hz suitable for bit error ratio tests. 

Two equal level unmodulated signals shall be simultaneously applied to the input of the receiver, neither of these two 
signals shall have a frequency within 30 kHz from the wanted signal. 

When choosing the frequencies used for this measurement, care should be taken to avoid frequencies at which spurious 
responses occur. 

NOTE: Input frequencies likely to cause unwanted intermodulation products are mentioned in ITU-R 
Recommendation SM.332-4 [i.4], section 6.4. 

The input levels of the two interfering signals shall remain equal and shall be adjusted to reduce the bit error ratio at the 
receiver output to 10-2, carefully adjusting the frequency of one of the unwanted signals to maximize the reduction in 
bit error ratio. 

5.4.5.4 Results 

The results obtained shall be compared to the limits in clause 4.2.9.2 in order to prove compliance with the requirement. 

5.4.6 Spurious response rejection ratio 

Frequencies likely to cause a spurious response are at the image frequencies of the mixers and at the various IF 
frequencies used in the receiver. 

Manufactures should provide the test house with a simple block diagram showing: 

• the IF frequencies used; 

• the local oscillator frequencies used; 

• the coverage range; 

• the pre first mixer filtering arrangements. 
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Test should be made with a wanted frequency on 2 182 kHz for J3E receivers and 2 187,5 kHz for F1B receivers if the 
coverage is between 1 606,5 kHz and 4 000 kHz and 8 291 kHz for J3E receivers and 8 376,5 kHz for F1B receivers if 
the coverage is between 1 606,5 kHz and 27,5 MHz. 

NOTE: Measurements on F1B are only required if the receiver does not have the J3E mode. 

The following tests shall be made: 

• a complete search of the coverage range; 

• a measurement of all IF frequencies outside that range; 

• a measurement of all frequencies defined by: 

- n × flo1 ± fif1; 

- p × freceive ± fif1; 

- (flo2 ± fif2) ± flo1; 

where n and p are integers and flo1 is the local oscillator frequency of the first mixer, fif1 is the first IF 

frequency and flo2 is the local oscillator frequency of the second mixer, fif2 is the second IF frequency. 

If the measurements are within 10 dB of the limit, the integers n & p need not exceed 10, otherwise the upper frequency 
of the test shall be 2 GHz. 

Care should be taken when measuring IF rejection within the coverage range. 

If the wanted signal frequency causes a filter to be introduced that improves the IF response, then another wanted 
frequency should be chosen in the same band as the IF frequency without being closer than 100 kHz of the IF 
frequency. 

Where measurements are made close to the wanted signal, the levels and tests provided for these conditions in the 
present document shall take precedence. No testing is necessary closer than 20 kHz to the wanted signal. 

The receiver shall be set up in accordance with clause 5.4.3. All receiver controls shall remain unaltered during the 
remainder of the test. 

Two signal generators A and B shall be connected to the receiver input via a combining network so that they do not 
affect the impedance matching. 

Class of emission J3E and Class of emission F1B (analogue output) 

The wanted signal represented by signal generator A shall be at the nominal frequency and shall have test modulation 
according to clause 5.1.6.2, the level shall be at the sensitivity level required in table 3. 

Signal generator B shall have a level of at least 80 dB above the level of signal generator A, and the frequencies shall be 
according to the above mentioned. 

For each spurious response found the carrier frequency of the input signal shall be adjusted to give maximum output 
power. The input level shall then be adjusted until a SINAD ratio of 14 dB at the output of the receiver is achieved. 

The ratio between the input level of each spurious signal and the input of the wanted signal giving the same SINAD 
ratio shall then be evaluated. 

Class of emission F1B (digital output) 

The level of signal generator A shall be 3 dB above the sensitivity level required in table 4. 

Signal generator B shall be at the level 70 dB above the level of signal generator A, and the frequencies shall be 
according to the above mentioned. 

The results obtained shall be compared to the limits in clause 4.2.10.2 in order to prove compliance with the 
requirement. 
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Annex A (normative): 
HS Requirements and conformance Test specifications 
Table (HS-RTT) 
The HS Requirements and conformance Test specifications Table (HS-RTT) in table A.1 serves a number of purposes, 
as follows: 

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

• it provides a statement of all the test procedures corresponding to those requirements by cross reference to (a) 
specific clause(s) in the present document or to (a) specific clause(s) in (a) 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 dependant 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 300 373-2 
The following requirements and test specifications are relevant to the presumption of conformity 

under the article 3.2 of the R&TTE Directive  
Requirement Requirement Conditionality Test Specification 

No Description Reference: 
Clause No 

U/C Condition E/O Reference:  
Clause No 

1 Frequency error 4.2.1 U  E 5.3.1 
2 Output power and 

intermodulation 
products 

4.2.2 U  E 5.3.2 

3 Power of out-of-
band emissions of 
SSB telephony 

4.2.3 U  E  5.3.3 

4 Power of 
conducted spurious 
emissions of SSB 
telephony 

4.2.4 U  E 5.3.4 

5 Carrier 
suppression 

4.2.5 U  E 5.3.5 

6 Maximum usable 
sensitivity 

4.2.6 U  O 5.4.2 

7 Adjacent signal 
selectivity 

4.2.7 U   O 5.4.3 

8 Blocking or 
desensitization 

4.2.8 U  O 5.4.4 

9 Intermodulation 
response 

4.2.9 U  O 5.4.5 

10 Spurious response 
rejection ratio 

4.2.10 U  O 5.4.6 
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Harmonized Standard EN 300 373-2 
The following requirements and test specifications are relevant to the presumption of conformity 

under the article 3.2 of the R&TTE Directive  
Requirement Requirement Conditionality Test Specification 

No Description Reference: 
Clause No 

U/C Condition E/O Reference:  
Clause No 

11 Receiver spurious 
emissions 

4.2.11 U  E 5.3.6 

 

Key to columns: 

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. 

Requirement 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. The completion of all tests classified "E" 
as specified with satisfactory outcomes is a necessary condition for a presumption of conformity. 
Compliance with requirements associated with tests classified "O" or "X" is 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 (informative): 
The EN title in the official languages 
The enlargement of the European Union (EU) resulted in a requirement from the EU for a larger number of languages 
for the translation of the titles of Harmonized Standards and mandated ENs that are to be listed in the Official Journal to 
support the implementation of this legislation. 

For this reason the title translation concerning the present document can be consulted via the e-approval application. 

http://portal.etsi.org/eapproval/TranslationListView.aspx?WKI_ID=28840&ACTION_NB=20090918
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Annex C (informative): 
Bibliography 

• ETSI EN 301 843 (all parts): "Electromagnetic compatibility and Radio spectrum Matters (ERM); 
ElectroMagnetic Compatibility (EMC) standard for marine radio equipment and services". 

• ETSI EN 300 373-1: "Electromagnetic compatibility and Radio spectrum Matters (ERM); Maritime mobile 
transmitters and receivers for use in the MF and HF bands; Part 1: Technical characteristics and methods of 
measurement". 



 

ETSI 

Final draft ETSI EN 300 373-2 V1.1.2 (2009-10) 29 
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