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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 |PRs, if any, ispublicly available for ETSI member s and non-member s, and can be found
in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETS in
respect of ETS standards', which is available from the ETSI Secretariat. Latest updates are available on the ETSI Web
server (https://ipr.etsi.org/).

Pursuant to the ETSI IPR Palicy, no investigation, including IPR searches, has been carried out by ETSI. No guarantee
can be given asto 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 Harmonised European Standard (EN) has been produced by ETSI Technical Committee Electromagnetic
compatibility and Radio spectrum Matters (ERM).

The present document has been prepared under the Commission's standardisation request C(2015) 5376 final [i.10] to
provide one voluntary means of conforming to the essential requirements of Directive 2014/53/EU on the harmonisation
of the laws of the Member States relating to the making available on the market of radio equipment and repealing
Directive 1999/5/EC [i.4].

Once the present document is cited in the Official Journal of theEuropean Union under that Directive, compliance with
the normative clauses of the present document given in table A1 confers, withinthe limits of the scope of the present
document, a presumption of conformity with the corresponding essential requirements of that Directive, and associated
EFTA regulations.

The present document is part 1 of a multi-part deliverable-covering the'ElectroMagnetic Compatibility (EMC) standard
for marine radio equipment and services, as identifiedelow:

Part 1: " Common technical requirements”;

Part 2. "Specific conditions for VHF radiotel ephone transmitters and receivers”;

Part 4:  "Specific conditions for Narrow-Band Ditect-Printing (NBDP) NAVTEX receivers';
Part 5:  "Specific conditions for MF/HFE:radiotel ephone transmitters and receivers’;

Part 6:  "Specific conditions for Earth Stations on board V essels operating in frequency bands above 3 GHz".

National transposition dates

Date of adoption of this EN: 21 March 2016
Date of latest announcement of this EN (doa): 30 June 2016

Date of latest publication of new National Standard

or endorsement of this EN (dop/e): 31 December 2016
Date of withdrawal of any conflicting National Standard (dow): 31 December 2017

Modal verbs terminology

In the present document “shall”, "shall not", "should", "should not", "may", "need not", "will", "will not", "can" and
"cannot" are to be interpreted as described in clause 3.2 of the ETSI Drafting Rules (Verbal forms for the expression of
provisions).

"must" and "must not" are NOT allowed in ETSI deliverables except when used in direct citation.

ETSI
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1 Scope

The present document contains the common requirements for marine radio communications equipment and associated
ancillary equipment, in respect of ElectroMagnetic Compatibility (EMC).

The provisions of the present document apply to marine radio equipment not covered in the scope of the Council
Directive on marine equipment (the "Marine Equipment Directive" 96/98/EC [i.5]).

Product dependent arrangements necessary to perform the EMC tests on dedicated types of marine radio
communications equipment, and the assessment of test results, are detailed in the appropriate product related parts of
the present document.

The present document, together with the product related part, specifies the applicable EMC tests, the methods of
measurement, the limits and the performance criteria for marine radio equipment and associated ancillary equipment.

In case of differences (for instance concerning specia conditions, definitions, abbreviations) between the present
document and the relevant product related part of the present document, the product related part takes precedence.

For the further content of the present document, the expression "radio equipment” is taken to mean marine radio
communications equipment, in each individual case.

Technical specifications related to the antenna port of radio equipment and emissions from the enclosure port of radio
equipment and combinations of radio and associated ancillary equipment are not included in the present document.
Such technical specifications are normally found in the relevant product standards for. the effective use of the radio
spectrum.

The environment classification used in the present document.i's maritime, as defined in CENELEC EN 60945 [1].

Marine radio communications equipment meeting the EM C.requirements'setiout in CENELEC EN 60945 [1] is deemed
to meet also the EM C requirements for the residential; commercial andlight industrial environment as defined in
CENELEC EN 61000-6-3 [i.1] and CENELEC EN'61000-6-1.fi-2}.

The EMC requirements have been selected to ensuré an adequate level of compatibility for apparatus intended to be
used in the maritime environment. The levels, hewever, do:notcover extreme cases which may occur in any location
but with low probability of occurrence:

Compliance of radio equipment to the requirements-of 4he present document does not signify compliance to any
requirements related to spectrum management or'tothe use of the equipment (licensing requirements).

Compliance to the requirements of the present document does not signify compliance to any safety requirements.
However, it is the responsibility of the assessor of the equipment to record in the test report any observations regarding
the test sample becoming dangerous or unsafe as a result of the application of the tests called for in the present
document.

The present document contai ns requirements to demonstrate an adequate level of electromagnetic compatibility as set
out in Directive 2014/30/EU.

In addition to the present document, other ENs that specify technical requirementsin respect of essentia requirements
under other parts of article 3 of the Radio Equipment Directive [i.4] may apply to equipment within the scope of the
present document.

2 References

2.1 Normative references

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
referenced document (including any amendments) applies.

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

ETSI
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While any hyperlinksincluded in this clause were valid at the time of publication, ETSI cannot guarantee
their long term validity.

The following referenced documents are necessary for the application of the present document.

[1]

[2]
(3]

[4]

[5]
(6]

[7]

(8]

[9]

[10]

[11]

2.2

CENELEC EN 60945:2002 + Corrigendum 1 (2008): "Maritime navigation and
radiocommunication equipment and systems - General requirements - Methods of testing and
required test results”.

CISPR 16-1-1 (2015): " Specification for radio disturbance and immunity measuring apparatus and
methods - Part 1-1: Radio disturbance and immunity measuring apparatus - Measuring apparatus’.

CENELEC EN 61000-4-2 (2003): "Electromagnetic compatibility (EMC) - Part 4-2: Testing and
measurement techniques - Electrostatic discharge immunity test".

CENELEC EN 61000-4-3 (2006 + Amendment 1:2008 +Amendment 2:2010): "Electromagnetic
compatibility (EMC) - Part 4-3: Testing and measurement techniques - Radiated, radio-frequency,
electromagnetic field immunity test".

CENELEC EN 61000-4-4 (2012): "Electromagnetic compatibility (EMC) - Part 4-4: Testing and
measurement techniques - Electrical fast transient/burst immunity test”.

CENELEC EN 61000-4-5 (2014): "Electromagnetic compatibility (EMC) - Part 4-5: Testing and
measurement techniques - Surge immunity test".

CENELEC EN 61000-4-6 (2014): "Electromagnetic compatibility (EMC) - Part 4-6: Testing and
measurement techniques - Immunity to gonducted disturbances, induced by radio-frequency
fields".

ETSI EN 301 843-2 (V2.1.1) (03:2016):.* ElectroMagnetic Compatibility (EMC) standard for
marine radio equipment and services; Harmoni sed Standard covering the essential requirements of
article 3.1b of the Directive:2014/53/EU ;»Part:2; Specific conditions for VHF radiotel ephone
transmitters and receivers".

ETSI EN 301 843:4:(V2.1:1) (03-2016): *ElectroMagnetic Compatibility (EMC) standard for
marine radio equipment and services, Harmonised Standard covering the essential requirements of
article 3.1b of the Directive 2014/53/EU; Part 4: Specific conditions for Narrow-Band Direct-
Printing (NBDP) NAVTEX receivers'.

ETSI EN 301 843-5 (V2.1.1)(03-2016): "ElectroM agnetic Compatibility (EMC) standard for
marine radio equipment.and services; Harmonised Standard covering the essential requirements of
article 3.1b of the Directive 2014/53/EU; Part 5: Specific conditions for MF/HF radiotel ephone
transmitters and receivers'.

ETSI EN 301 843-6 (V2.1.1) (03-2016): "ElectroMagnetic Compatibility (EMC) standard for
marine radio equipment and services; Harmonised Standard covering the essential requirements of
article 3.1b of the Directive 2014/53/EU; Part 6: Specific conditions for Earth Stations on board
Vessels operating in frequency bands above 3 GHz".

Informative references

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
referenced document (including any amendments) applies.

NOTE:

While any hyperlinksincluded in this clause were valid at the time of publication, ETSI cannot guarantee
their long term validity.

The following referenced documents are not necessary for the application of the present document but they assist the
user with regard to a particular subject area.

[i.1]

CENELEC EN 61000-6-3 (2007) + A1 (2011): "Electromagnetic compatibility (EMC) -
Part 6-3: Generic standards - Emission standard for residential, commercial and light-industrial
environments”.
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[i.2] CENELEC EN 61000-6-1 (2007): "Electromagnetic compatibility (EMC) - Part 6-1: Generic
standards - Immunity for residential, commercial and light-industrial environments”.

[i.3] Directive 2014/30/EU of the European Parliament and of the Council of 26 February 2014 on the
harmonisation of the laws of the Member States relating to electromagnetic compatibility.

[i.4] Directive 2014/53/EU of the European Parliament and of the Council of 16 April 2014 on the
harmonisation of the laws of the Member States relating to the making available on the market of
radio equipment and repealing Directive 1999/5/EC.

[i.5] Council Directive 96/98/EC of 20 December 1996 on marine equipment.

[i.6] CENELEC EN 60050-161 (1990): "International Electrotechnical Vocabulary. Chapter 161:
Electromagnetic compatibility".

[i.7] CEPT/ERC Recommendation 74-01 (2011): "Unwanted emissions in the spurious domain”.

[i.8] Void.

[i.9] Void.

[1.10] Commission Implementing Decision C(2015) 5376 final of 4.8.2015 on a standardisation request

to the European Committee for Electrotechnical Standardisation and to the European
Telecommunications Standards I nstitute as regards radio equipment in support of Directive
2014/53/EU of the European Parliament and of.the Council.

3 Definitions, symbols and abbreviations
3.1 Definitions

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

ancillary equipment: Equipment (apparatus), used in connection with areceiver, transmitter or transceiver is
considered as an ancillary equipment (apparatus) if:

- the equipment is intended for use in conjunction with areceiver or transmitter to provide additional operational
and/or control features to the radio equipment, (e.g. to extend control to another position or location); and

- the equipment cannot be used on a stand a one basis to provide user functions independently of areceiver or
transmitter; and

- the receiver or transmitter to which it is connected, is capable of providing some intended operation such as
transmitting and/or receiving without the ancillary equipment (i.e. it is not a sub-unit of the main equipment
essential to the main equipment basic functions).

artificial antenna: non-reactive, non-radiating dummy load equal to the nominal impedance of the antenna port

NOTE: For the purpose of EMC tests, the antenna port(s) of the Equipment Under Test (EUT) are terminated
with anon-radiating 50 Q termination (artificial antenna) unless there is a requirement to apply a Radio
Frequency (RF) input signal to the receiver antenna port.

continuous phenomena (continuous distur bance): electromagnetic disturbance, the effects of which on a particular
device or equipment cannot be resolved into a succession of distinct effects

NOTE: See CENELEC EN 60050-161 [i.6].
enclosure port: physical boundary of the apparatus through which electromagnetic fields may radiate or impinge
NOTE: Inthe case of integral antenna equipment, this port isinseparable from the antenna port.

integral antenna: antenna designed to be connected directly to the equipment with or without the use of an external
connector and considered to be part of the equipment

NOTE: Anintegral antenna may be fitted internally or externally to the equipment. An antenna which may not be
removed during the tests, according to the manufacturer's statement.
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manufacturer: manufacturer of the equipment, or his authorized representative, or an equipment supplier to the

European market

mobile equipment: marine receiver, transmitter or transmitter/receiver (transceiver) intended for installation and use
onboard ships

operating frequency range: range(s) of radio frequencies covered by the Equipment Under Test (EUT) without any
change of units

port: particular interface, of the specified equipment (apparatus), with the el ectromagnetic environment

NOTE: For example, any connection point on an equipment intended for connection of cablesto or from that
equipment is considered as a port (seefigure 1).

Enclosure port
AC power port Antenna port

DC power port || AppaARATUS Signal/control port

Earth port Telecommunication port

Figure 1. Examples of ports

portable equipment: marine radio and/or ancillary equipment intended for portable (e.g. handheld) operation onboard
ships, and powered by its own integral battery

radio communications equipment: marine communications.equipment which'includes one or more radio transmitters
and/or receivers and/or parts thereof for use in a mobile orsportable application onboard ships

NOTE: It can be operated with ancillary equipment but'if so, is not'dependent on it for basic functionality.
removable antenna: antenna which may be removed for the test according to the manufacturer statement

spurious emission: emission on a frequency; or ftequencies, which are outside the necessary bandwidth and the level of
which may be reduced without affecting the correspondingtransmission of information

NOTE: Spurious emissions include harmonic emissions, parasitic emissions, intermodulation products and
frequency conversion products but exclude out of band emissions (CEPT/ERC Recommendation
74-01[i.7]).

transient phenomena (transient disturbance): pertaining to or designating a phenomena or a quantity which varies
between two consecutive steady states during atime interval short compared with the time-scale of interest

NOTE: See CENELEC EN 60050-161 [i.6].

3.2 Symbols

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

Bn Necessary bandwidth of an emission
PX Maximum PEP

3.3 Abbreviations

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

AC Alternating Current

AM Amplitude Modulation

AMN Artificial Mains Network

B measurement Bandwidth

DC Direct Current

EFTA European Free Trade Association
EM ElectroMagnetic

EMC ElectroMagnetic Compatibility
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ESD Electro Static Discharge
EUT Equipment Under Test
IEC International Electrotechnical Commission
IMO International Maritime Organization
MF/FH Medium Frequency/High Freguency
NAVTEX Navigational Telex
NBDP Narrow Band Direct Printing
RF Radio Frequency
rms root mean square
VHF Very High Freguency
4 General and operational requirements
4.1 Environmental profile

The environmental profile for operation of the equipment shall be declared by the supplier. The equipment shall comply
with al the technical requirements of the present document at al times when operating within the boundary limits of the
required operational environmental profile.

The equipment shall be tested under normal test conditions according to the relevant product and basic standards or to
the information accompanying the equipment.

The test shall be carried out at a point within the specified normal: Operating environmental range of temperature and
humidity with the equipment connected to the normal power supply voltage. Themormal temperature and humidity
conditions shall be a combination of temperature and humidity ' within the foll owing ranges:

- temperature: +15°Cto +35°C
- relative humidity: 25%to 75 %

The normal test voltage for equipment to be-connected to.the AC mains, shall be the nomina (rated) mains voltage. The
frequency of the test voltage shall be 50 Hz. £ 1 Hz.

The normal test voltage for equipment to be connectedt0 abattery, shall be the nominal voltage of the battery (12 V,
24V, etc.). For operation from other power sources, the normal test voltage shall be declared by the manufacturer.

The test conditions, configuration, and mode of:-operation shall represent the intended use and shall be recorded in the
test report.

For emission and immunity tests, specific product type related information on the test modulation, test conditions and
tests arrangements, etc., are found in the part of the present document dealing with the particular type of radio
equipment.

4.2 Arrangements for test signals
42.0 General

Adequate measures shall be taken to avoid the effect of immunity test signals on both the measuring equipment and the
signal sources for the wanted signal's (the "test system™) located outside the test environment.

4.2.1 Arrangements for test signals at the input of transmitters

The signal source providing the transmitter under test with the modulation signal for the normal test modulation shall be
located outside the test environment, unless the transmitter is modulated by its own internal source, see the relevant part
of the present document dealing with the particular type of radio equipment.

The transmitter shall be modulated with normal test modulation, by an internal or external signal source capable of
delivering the normal test modulation as specified in the relevant part of the present document dealing with the
particular type of radio equipment.
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4.2.2  Arrangements for test signals at the output of transmitters

The measuring equipment for the wanted RF output signal from the transmitter under test shall be located outside the
test environment.

For transmitters with an integral antenna, the wanted RF output signal to establish a communication link shall be
delivered from the EUT to an antenna located within the test environment. This antenna shall be connected to the
external measuring equipment by a coaxial cable.

For transmitters with a removabl e antenna, the wanted RF output signal to establish a communication link shall be
delivered from the antenna connector to the external measuring equipment by a shielded transmission line, such asa
coaxia cable. Adequate measures shall be taken to minimize the effect of unwanted common mode currents on the
external conductor of the transmission line at the point of entry to the transmitter.

Unless otherwise specified in the part of the present document relevant for each type of radio equipment, the level of the
wanted RF output signal in transmit mode of operation shall be set to the maximum rated RF power for the EUT,
modulated with the normal test modulation.

4.2.3  Arrangements for test signals at the input of receivers

The signal source providing the receiver under test with the wanted RF input signal shall be located outside the test
environment.

The signal source shall be modulated with normal test modulation as specified in the relevant part of the present
document for the particular type of radio equipment.

For receivers with an integral antenna, the wanted RF input signal to establish acommunication link shall be presented
to the EUT from an antennalocated within the test environment.This antennashall be connected to the external RF
signal source by a coaxial cable.

For receivers with a removabl e antenna, the wanted,RF input signal to-establish a communication link shall be
presented to the antenna connector of the EUT by-a shielded transmission line, such as e.g. a coaxial cable. The
transmission line shall be connected to the external [RF signal source"Adequate measures shall be taken to minimize the
effect of unwanted common mode currents on thé.external” conductor of the shielded transmission line at the point of
entry to the receiver.

Adequate measures shall be taken to minimize the effect-of unwanted common mode currents on the external conductor
of the shielded transmission line at the point of entry to'the receiver.

Unless otherwise specified in the part of the present document relevant for the particular type of radio equipment, the
level of the wanted RF input signal shall be set'to be approximately 40 dB above the minimum level necessary to
achieve areceiver performance which meetsthe relevant specified performance criteria, measured while the power
amplifiers generating the EM disturbance are switched on, but without excitation. Thisincreased level of the wanted RF
input signal is expected to represent a normal operation signal level and should be sufficient to avoid the broadband
noise from the power amplifiers generating the EM disturbance from influencing the measurement.

4.2.4  Arrangements for test signals at the output of receivers

The measuring equipment for the output signal from the receiver under test shall be located outside the test
environment.

For receivers with an analogue speech output the audio output from the acoustic transducer should be coupled viaan
electrically non-conductive acoustic tube to an external audio distortion meter or other appropriate measuring
equipment outside of the test environment. Where it is not practical to use an electrically non-conductive acoustic tube,
then other means of connecting the receiver output signal to the external audio distortion meter or other measuring
equipment shall be provided and recorded in the test report.

For receivers with a non-speech output the output signal shall be coupled via an electrically non-conductive means to
the external measuring equipment outside the test environment (e.g. a camerato read adisplay). If the receiver has an
output connector or port providing the wanted output signal, then this port shall be used via a cable, consistent with the
standard cable used in normal operation, connected to the external measuring equipment outside the test environment.
The measuring equipment may be supplied by the manufacturer.

Precautions shall be taken to ensure that any effect on the test due to the coupling means is minimized.
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