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Intellectual Property Rights

IPRs essential or potentially essential to the present document may have been declared to ETSI. The information
pertaining to these essential IPRs, if any, is publicly available for ETSI member s and non-member s, and can be found
in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETS in
respect of ETS standards', which is available from the ETS| Secretariat. Latest updates are available on the ETSI Web
server (http://webapp.etsi.org/| PR/home.asp).

Pursuant to the ETSI IPR Palicy, no investigation, including I PR 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 Candidate 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 [4] (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 Council Directive on the approximation of the laws of
the Member States relating to el ectromagnetic compatibility (*the EMC Directive") (89/336/EEC [2] as amended) and
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").

The present document is based upon the Generic Standards EN 61000-6-3 [5] and EN 61000-6-1 [6] and other
standards, where appropriate, to meet the essential requirements of Council Directives 89/336/EEC [2], 1999/5/EC [1]
and the motor vehicle EMC Directive 2004/104/EC [19] respectively.

The motor vehicle EMC Directive 2004/104/EC [19], is atype approval Directive, and containsin its annexes, all the
technical requirements necessary to demonstrate conformance. There are two categories of after market equipment
covered by the Directive as follows:

a)  After market (radio) equipment (and ancillary equipment) intended for installation in a motor vehicle, and
which are not related to immunity related functions (annex 1, clause 2.1.12 of the Directive) of the motor
vehicle.

b)  After market (radio) equipment (and ancillary equipment) intended for installation in a motor vehicle, and
whichisrelated to immunity related functions (annex 1, clause 2.1.12) of the motor vehicle, are subject to
type approval requirements of the Directive 2004/104/EC [19].

The present document only deals with equipment of category &) subject to the requirements set out below.

Annex 1, clause 3.2.9 of 2004/104/EC [19], sets out the acceptance of conformity according to the procedures of
89/336/EEC [2] or 1999/5/EC [1] for after market equipment (ESAS) not related to immunity related functions of the
motor vehicle (annex 1,clause 2.1.12), but additionally requires that the ESA fulfils the limits defined in annex 1,
clauses 6.5, 6.6, 6.8, and 6.9 of the Directive. Requirements applicable to this type of after market equipment (ESAS)
are set out in annex B of the present document.

The present document, and the product related parts of it are based on the current EM C standards published by ETSI. It
should be noted that the magjority of these EM C standards have also been published in the Official Journal of the
European Commission.
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The present document is part 1 of a multi-part deliverable covering ElectroMagnetic Compatibility (EMC) standard for
radio equipment and services, as identified below:

Part 1:
Part 2:

Part 3:

Part 4.

Part 5:

Part 6:

Part 7:

Part 8:

Part 9:

Part 10:

Part 11:

Part 12:

Part 13:
Part 14:
Part 15:
Part 16:

Part 17:

Part 18:

Part 19:

Part 20:
Part 22:
Part 23:

Part 24:

Part 25:
Part 26:
Part 27:

Part 28:

" Common technical requirements’;
" Specific conditions for radio paging equipment”;

" Specific conditions for Short-Range Devices (SRD) operating on frequencies between 9 kHz and
40 GHz";

" Specific conditions for fixed radio links and ancillary equipment and services';

" Specific conditions for Private land Mobile Radio (PMR) and ancillary equipment (speech and
non-speech)”;

" Specific conditions for Digital Enhanced Cordless Telecommunications (DECT) equipment";

" Specific conditions for mobile and portable radio and ancillary equipment of digital cellular radio
telecommunications systems (GSM and DCS)";

" Specific conditions for GSM base stations”;

" Specific conditions for wireless microphones, similar Radio Frequency (RF) audio link equipment,
cordless audio and in-ear monitoring devices';

"Specific conditions for First (CT1 and CT1+) and Second Generation Cordless Telephone (CT2)
equipment”;

" Specific conditions for terrestrial sound broadcasting service transmitters’;

" Specific conditions for Very Small Aperture Terminal, Satellite Interactive Earth Stations operated in the
frequency ranges between 4 GHz and 30 GHz in the Fixed Satellite Service (FSS)";

"Specific conditions for Citizens Band (CB) radio and ancillary equipment (speech and non-speech)”;
" Specific conditions for analogue and digital terrestrial TV broadcasting service transmitters’;
"Specific conditions for commercially available amateur radio equipment”;

" Specific conditions for analogue cellular radio communications equipment, mobile and portable”;

" Specific conditions for 2,4 GHz wideband transmission systems and 5 GHz high performance RLAN
equipment";

" Specific conditions for Terrestrial Trunked Radio (TETRA) equipment”;

" Specific conditions for Receive Only Mobile Earth Stations (ROMES) operating in the 1,5 GHz band
providing data communications”;

" Specific conditions for Mobile Earth Stations (MES) used in the Maobile Satellite Services (MSS)";
" Specific conditions for ground based VHF aeronautical mobile and fixed radio equipment”;

" Specific conditions for IMT-2000 CDMA Direct Spread (UTRA) Base Station (BS) radio, repeater and
ancillary equipment";

" Specific conditions for IMT-2000 CDMA Direct Spread (UTRA) for Mobile and portable (UE) radio
and ancillary equipment";

" Specific conditions for CDMA 1x spread spectrum Mobile Stations and ancillary equipment”;
" Specific conditions for CDMA 1x spread spectrum Base Stations, repeaters and ancillary equipment";

" Specific conditions for Ultra Low Power Active Medical Implants (ULP-AMI) and related peripheral
devices (ULP-AMI-P)";

" Specific conditions for wireless digital video links";
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Part 31: "Specific conditions for equipment in the 9 kHz to 315 kHz band for Ultra Low Power Active Medical
Implants (ULP-AMI) and related peripheral devices (ULP-AMI-P)";

Part 32: " Specific conditions for Ground and Wall Probing Radar applications’.

Technical specifications relevant to the EMC Directive [2] and the R& TTE Directive [1] are given in annex A.

National transposition dates

Date of adoption of this EN:
Date of latest announcement of this EN (doa):

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

Date of withdrawal of any conflicting National Standard (dow):

26 August 2005
30 November 2005

31 May 2006
30 November 2008
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Introduction

The present document is part of a set of standards designed to fit in a modular structure to cover all radio and
telecommunications terminal equipment under the R& TTE Directive [1]. Each standard is amodule in the structure.
The modular structureis shown in figure 1.

3.3f [ Disability* |
CSCCIoICIDCICICSSISSSISISSCIZIZOCIICoIIZooIoo
3.3e 1 Emergency* I
F::::::::j::::::::::::j:::::::::::::
3.3d Fraud* |
F:::::::::::::::::::::::::::::::::::
3.3c Privacy* I
h oom o oo e mm mm e e e e mm mm mm mm mm e e o e e e e e e e = e e = e e = 1
| Noharm to the network* I
1 No harm to the network* h
3.3b b e e e e e —— 1 * If needed
r—-" " ~—"~"~"T" """ —-~-—--—--—-= |
3.3 : Interworking via the network* : : Sgﬁ%ﬁeﬁ
|
-oa : Interworking with the network I : class or type
————————— I————————————.!I
|
| .
: Use of spectrum
3.9 I | [ |
) : New radio harmonized standards
Spectrum I Scoped by frequency and/or equipment type
! | 1 ) LJ L[
| T
| |
/ | I
| .
| Radio Product EMC
|
| EN 301 489 multi-part EMC standard
3.1b< !
EMC : ;
Generic and product standards also notified under EMC Directive
K T T
______ e o e o e e e o e e e e e e e = . I
1 - If needed, new standards for human exposure to I
1 Electromagnetic Fields, 1
I - if needed, new standards for acoustic safety |
I e e e e e e e e e e e e e o — —— |
3.1a< ] 1
Safety Standards also notified under LV Directive
L ; ;
1 1
<4—Non-radio —p-«¢ Radio (RE) >
< TTE > < Non-TTE —p

Figure 1. Modular structure for the various standards used under the R&TTE Directive [1]
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The left hand edge of the figure 1 shows the different clauses of article 3 of the R& TTE Directive [1].

For article 3.3 various horizontal boxes are shown. Dotted lines indicate that at the time of publication of the present
document essential requirements in these areas have to be adopted by the Commission. If such essential requirements
are adopted, and as far and as long as they are applicable, they will justify individual standards whose scopeislikely to
be specified by function or interface type.

The vertical boxes show the standards under article 3.2 for the use of the radio spectrum by radio equipment. The
scopes of these standards are specified either by frequency (normally in the case where frequency bands are
harmonized) or by radio equipment type.

For article 3.1b the diagram shows EN 301 489, the multi-part product EMC standard for radio used under the
EMC Directive [2].

For article 3.1a the diagram shows the existing safety standards currently used under the LV Directive [3] and new
standards covering human exposure to electromagnetic fields. New standards covering acoustic safety may also be
required.

The bottom of the figure shows the relationship of the standards to radio equipment and telecommunications terminal
equipment. A particular equipment may be radio equipment, telecommunications terminal equipment or both. A radio
spectrum standard will apply if it isradio equipment. An article 3.3 standard will apply as well only if the relevant
essential requirement under the R& TTE Directive [1] is adopted by the Commission and if the equipment in question is
covered by the scope of the corresponding standard. Thus, depending on the nature of the equipment, the essential
requirements under the R& TTE Directive [1] may be covered in a set of standards.

The modularity principle has been taken because:

- it minimizes the number of standards needed. Because equipment may, in fact, have multiple interfaces and
functionsit is not practicable to produce a single standard for each possible combination of functions that may
occur in an equipment;

- it provides scope for standards to be added:
- under article 3.2 when new frequency bands are agreed; or
- under article 3.3 should the Commission take the necessary decisions
without requiring ateration of standards that are already published;

- it clarifies, simplifies and promotes the usage of Harmonized Standards as the relevant means of conformity
assessment.

Figure 2 gives an enlargement of the EMC layer which isjudged to be appropriate in view of the present document
derivation.

ETSI
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Separate ENs scoped for
specific products/frequencies.

Includes:
- antenna port (radiation and
immunity) e.g. spurious emissions

etc.;
- "enclosure" or cabinet radiation.

NB: The scope of the product related
parts in the new radio EMC harmonized
standard may be wider than the scopes
of the new radio harmonized
standards.

R&TTE \_ S N o

Directive [ [

EN 301 489

Parts scoped for
specific products/frequencies.

Part Part Part

Short
Paging range
device

Part n

Fixed
links Includes:

< - Performance criteria;
- Test conditions incl modulation.

Clauses 1-7 in old radio product EMC
Artic|e< EMC < — — I Amends or replaces

b ) - Part 1: Common part measurements
31 Directive Phenomena limits in base standards as necessary.

Environment classification
references to:

EN 50081, EN 50082, TR 101 651,
ISO 7637-1 and 1SO 7637-2
Covers all ports EXCEPT:

- antenna (radiation and immunity);
- "enclosure" or cabinet (radiation).

\ Clauses 8 and 9 in old radio product EMC

Article L CCIIIIIIITIIIIIIIIIIIITITITIoIIToIIIIIIIIiI: .
3.1a i Safety and health !

Figure 2: The new radio EMC harmonized standard

The present document is part 1 of a multi-part EMC standard for radio equipment which is structured in the following
way:

. One EMC standard for all radio equipment made up of several parts.

. All common technical regquirements for EMC emission and immunity have been placed in the common part,
which isthe present document.

. Separate parts have been devel oped to cover specific product related radio equipment test conditions, test
arrangements, performance assessment, performance criteria, etc.

. A clauseisincluded in each of the specific radio parts, entitled "special conditions', which is used as
appropriate to cover any deviations or additions to the common requirements set out in the present document.

To demonstrate an adequate level of EMC protection, the present document is to be used together with the appropriate
specific radio part of the standard.

It isrecognized that there may be circumstances where none of the existing specific product related radio parts covers
the required conditions for a particular radio equipment/service e.g. in case of theinitial introduction of a new radio
service or aspecia application. In this situation the present document can be used together with specific information for
the radio equipment provided by the manufacturer, for the purposes of testing to the EM C requirements set out in the
present document.

In all cases where aradio product falls within the scope of a specific product related radio part of the standard, the
product related part takes precedence.

Table 1: Void

ETSI
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1 Scope

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

Product dependent arrangements necessary to perform the EMC tests on dedicated types of radio communications
equipment, and the assessment of test results, are detailed in the appropriate product related parts of
EN 301 489 series [22].

The present document, together with the product related part, specifies the applicable EMC tests, the methods of
measurement, the limits and the performance criteriafor radio equipment and associated ancillary equipment. In case of
differences (for instance concerning special conditions, definitions, abbreviation) between part 1 of the present
document and the relevant product related part of EN 301 489 series [22], the product related part takes precedence.

Technical specifications related to the antenna port of radio equipment and radiated 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 refers to the environment classification used in:
. EN 61000-6-3 [5] and EN 61000-6-1 [6] for the residential, commercia and light industrial environment; or
. TR 101 651 [15] for the telecommunication centre environment; or
. SO 7637-2 [14] for the vehicular environment.

The EMC requirements have been selected to ensure an adequate level of compatibility for apparatus intended to be
used in the environments mentioned above. The levels, however, do not cover extreme cases which may occur in any
location but with low probability of occurrence. The applicable environment(s) shall be declared by the manufacturer
and shall be in accordance with the equipment documentation.

For radio equipment and associated ancillary equipment intended to be installed in motor vehicles (i.e. ESAS) and not
related to immunity related functions of the vehicle, additional technical requirements necessary to demonstrate
conformance to the motor vehicle EMC Directive 2004/104/EC [19], are set out in annex B (normative) of the present
document.

The present document may not cover those cases where a potential source of interference which is producing
individually repeated transient phenomena or a continuous phenomenon is permanently present, e.g. aradar or
broadcast site in the near vicinity. In such acase it may be necessary to use special protection applied to either the
source of interference or the interfered part or both.

Compliance of radio equipment to the requirements of the present document does not signify compliance to any
requirements related to spectrum management or to the 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.

NOTE: Radio equipment for usein maritime environment is covered by other ETSI EMC standards.
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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 aspecific reference, subsequent revisions do not apply.

» For anon-specific reference, the latest version applies.

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

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

Council Directive 73/23/EEC of 19 February 1973 on the harmonization of the laws of Member
States relating to electrical equipment designed for use within certain voltage limits (LV
Directive).

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

CENELEC EN 61000-6-3 (2001): "Electromagnetic compatibility (EMC) - Part 6-3: Generic
standards - Emission standard for residential, commercial and light-industrial environments'.

CENELEC EN 61000-6-1 (2001): "Electromagnetic compatibility (EMC) - Part 6-1: Generic
standards - Immunity for residential, commercial and light-industrial environments”.

CENELEC EN 55022: "Information technology equipment - Radio disturbance characteristics -
Limits and methods of measurement”.

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

CENELEC EN 61000-4-3: "Electromagnetic compatibility (EMC) - Part 4-3: Testing and
measurement techniques - Radiated, radio-frequency, electromagnetic field immunity test”.

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

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

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

CENELEC EN 61000-4-11: "Electromagnetic compatibility (EMC) - Part 4-11: Testing and
measurement techniques - Voltage dips, short interruptions and voltage variations immunity tests".

SO 7637-2 (2004): "Road vehicles - Electrical disturbances from conduction and coupling -
Part 2: Electrical transient conduction along supply linesonly".

ETSI TR 101 651 (V1.1.1): "Electromagnetic compatibility and Radio spectrum Matters (ERM);
Classification of the electromagnetic environment conditions for equipment in telecommunication
networks".
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[16] CENELEC EN 61000-3-2/Amendment 1 (2001): "Electromagnetic compatibility (EMC) -
Part 3-2: Limits - Limits for harmonic current emissions (equipment input current up to and
including 16 A per phase)".

[17] CENELEC EN 61000-3-3 (1995): "Electromagnetic compatibility (EMC) - Part 3-3: Limits -
Limitation of voltage changes, voltage fluctuations and flicker in public low-voltage supply
systems, for equipment with rated current < 16 A per phase and not subject to conditional

connection™.

[18] |EC 60050-161: "International Electrotechnical Vocabulary. Chapter 161: Electromagnetic
compatibility".

[19] Commission Directive 2004/104/EC of 14 October 2004 adapting to technical progress Council

Directive 72/245/EEC relating to the radio interference (el ectromagnetic compatibility) of vehicles
and amending Directive 70/156/EEC on the approximation of the laws of the Member States
relating to the type-approval of motor vehicles and their trailers.

[20] CISPR 25 (2nd Edition 2002) : "Radio disturbance characteristics for the protection of receivers
used on board vehicles, boats, and on devices- Limits and methods of measurement".

[21] CISPR 16-1 (2nd Edition 2002): " Specification for radio disturbance and immunity measuring
apparatus and methods".

[22] ETSI EN 301 489 series: "Electromagnetic compatibility and Radio spectrum Matters (ERM);

ElectroM agnetic Compatibility (EMC) standard for radio equipment and services'.

3 Definitions 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 or transmitter
NOTE: Itisconsidered asan ancillary equipment (apparatus) if:

=  theeguipment isintended for usein 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 alone basis to provide user functions independently of a
receiver or transmitter; and

L] 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 isnot a
sub-unit of the main equipment essential to the main equipment basic functions).

base station equipment: radio and/or ancillary equipment intended for operation at afixed location and powered
directly or indirectly (e.g. viaan AC/DC converter or power supply) by the AC mains network, or an extended local DC
mains network

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: SeelEC 60050-161 [18].
enclosure port: physical boundary of the apparatus through which electromagnetic fields may radiate or impinge

NOTE: Inthe case of integral antenna equipment, this port is inseparable from the antenna port.
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Electrical/Electronic Sub-Assembly (ESA): electrical and/or electronic device or set(s) of devicesintended to be part
of avehicle, together with any associated electrical connections and wiring, which performs one or more specialized
functions

host equipment: any equipment which has a complete user functionality when not connected to aradio
communications eguipment, and to which this radio equipment provides additional functionality, and to which
connection is necessary for this radio equipment to offer additional functionality, and in which the transceiver part of
the radio equipment is physically installed

NOTE: Thisaso coversany device that would accept a variety of radio modules, where the original user
functionality of the host equipment is not affected.

integral antenna: antenna which may not be removed during the tests, according to the manufacturer's statement

manufacturer: manufacturer of the equipment, or his authorized representative, or an equipment supplier to the
European market

mobile equipment: receiver, transmitter or transmitter/receiver (transceiver) intended for installation and usein a
vehicle, and powered by the main battery of the vehicle

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 1: For example, any connection point on an equipment intended for connection of cablesto or from that
equipment is considered as a port (see figure 3).

Enclosure port
AC power port Antenna port

DC power port || AppARATUS Signal/control port

Earth port Telecommunication port

Figure 3: Examples of ports

NOTE 2: Aninterface, which uses optical fibre, isnot a port for the purposes of testing because it does not interact
with the electromagnetic environment within the frequency range, which is applicable for the present
document. An optical fibre interface may still be used in the assessment of performance.

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

radio communications equipment: telecommunications equipment which includes one or more radio transmitters
and/or receivers and/or parts thereof for use in afixed, mobile or portable application

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

telecommunication port: ports which are intended to be connected to telecommunication networks (e.g. public
switched telecommunication networks, integrated services digital networks), local area networks (e.g. Ethernet, Token
Ring) and similar networks

NOTE: SeeEN 55022 [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: SeelEC 60050-161 [18].
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3.2 Abbreviations

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

AC Alternating Current
ALSE Absorber Lined Shielded Enclosure
AMN Artificial Mains Network
DC Direct Current
EM ElectroMagnetic
EMC ElectroMagnetic Compatibility
ESA Electrical/Electronic Sub-Assembly
EUT Equipment Under Test
IF Intermediate Frequency
ISN Impedance Stabilization Network
OATS Open AreaTest Site
RF Radio Frequency
rms root mean square

4 Test conditions

4.1 General

The equipment shall be tested under normal test conditions according to the relevant product and basic standards or to
the information accompanying the equipment, which are within the manufacturers declared range of humidity,
temperature and supply voltage. The test conditions shall be recorded in the test report.

The test 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 related information on the test modulation, test conditions and tests
arrangements, etc., are found in the part of EN 301 489 series [22] dealing with the particular type of radio equipment.

4.2 Arrangements for test signals

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 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 EN 301 489 series[22].

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 EN 301 489 series[22].

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 maode currents on the
external conductor of the transmission line at the point of entry to the transmitter.
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Unless otherwise specified in the relevant part of EN 301 489 series [22] for the particular 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
EN 301 489 series[22] 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 antenna located within the test environment. This antenna shall 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 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 the external conductor of the shielded transmission line at the point of entry to the
receiver.

Unless otherwise specified in the part of EN 301 489 series[22] 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 meets the 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.

4.2.5  Arrangements for testing transmitter and receiver together
(as a system)

Transmitters and receivers may be tested for immunity as a system when combined as atransceiver or the combined
equipment is of a size which allows simultaneous testing. In this case the transceiver or transmitter and receiver shall be
located inside the test environment and shall be exposed simultaneously to the immunity test signals.

For transceivers or transmitters and receivers operating at the same frequency, the wanted output signal of the
transmitter may be used via a suitable attenuator and applied to the input of the receiver as the wanted input signal.

For transceivers or transmitters and receivers operating at different frequenciesin duplex mode the arrangements are
defined in the product part of EN 301 489 series [22] relevant for the particular type of radio equipment.
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4.3 RF exclusion band of radio communications equipment

The RF exclusion band applies to radio equipment with an operating frequency up to 2 GHz, or for equipment operating
above 2 GHz, but whose RF bandwidth extends to a frequency below 2 GHz.

For equipment operating at frequencies above 2 GHz and whose RF bandwidth does not extend to a frequency below
2 GHz, there is no exclusion band.

This exclusion band is always product dependent and defined in the relevant part of EN 301 489 series[22] dealing
with the particular type of radio equipment.

4.4 Narrow band responses of receivers or receivers which are
part of transceivers

Responses on receivers or the receiver part of (duplex) transceivers occurring during the immunity tests at discrete
frequencies which are narrow band responses (spurious responses), are identified by the following method.

If during the test the immunity RF test signal (see clauses 9.2 and 9.5) causes non-compliance of the receiver with the
specified performance criteria (see clause 6), it is hecessary to establish whether this non-compliance is due to a narrow
band response or a wideband phenomenon. Therefore, the frequency of the test signal isincreased by an amount equal
to twice the nominal 6 dB bandwidth of the IF filter immediately preceding the demodulator of the receiver, or if
appropriate, the bandwidth over which the apparatus is intended to operate, as declared by the manufacturer. The test is
repeated with the frequency of the test signal decreased by the same amount.

If the receiver isthen in either or both frequency offset cases in compliance with the specified performance criteria, the
response is considered as a narrow band response.

If the receiver still does not comply with the specified performance criteria, this may be due to the fact that the offset
has made the frequency of the unwanted signal correspond to the frequency of another narrow band response. Under
these circumstances the procedure is repeated with an increase and decrease of the frequency of the test signal adjusted
two and a half times the bandwidth referred to above.

If the receiver still does not comply with the specified performance criteriain either or both frequency offset cases, the
phenomena is considered wide band and therefore an EMC problem and the equipment fails the test.

For immunity tests, narrow band responses shall be disregarded.

Particular performance criteria typical for the relevant type of EUT and information about any product type dependent
nominal frequency offset to be used for the identification of narrowband responses can be found in the part of
EN 301 489 series[22] dealing with the particular type of radio equipment.

Where no narrow band responses of receivers are permitted, this shall be stated within the part of
EN 301 489 series [22] dealing with particular type of radio equipment.

4.5 Normal test modulation

For the purpose of EMC tests, the transmitter under test shall be modulated according to the normal test modulation
specified in the relevant part of EN 301 489 series [22] dealing with the particular type of radio equipment.

For the purpose of EMC tests, the receiver under test shall be provided with a wanted RF input signal modulated
according to the normal test modulation specified in the relevant part of EN 301 489 series[22] dealing with the
particular type of radio equipment.
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) Performance assessment

5.1 General

The manufacturer shall at the time of submission of the equipment for test, supply the following information to be
recorded in the test report:

. the primary functions of the radio equipment to be assessed during and after the EM C exposure;

. the intended functions of the radio equipment which shall be in accordance with the documentation
accompanying the equipment;

. the user control functions and stored data that are required for normal operation and the method to be used to
assess Whether these have been lost after the EMC exposure;

. the type of modulation, the characteristics of the transmission used for testing (random bit stream, message
format, etc.) and the necessary test equipment delivered to enable the assessment of the EUT;

. the ancillary equipment to be combined with the radio equipment for testing (where applicable);

. an exhaustive list of ports, with the maximum cable lengths allowed, classified as either power or
telecommunication/signal/control. Power ports shall further be classified as AC or DC power;

. the bandwidth of the IF filter immediately preceding the demodulator;

. the method to be used to verify that a communication link is established and maintained (if appropriate);
. the operating frequency bands over which the equipment is intended to operate;

. any equipment thermal limitation which prevent continuous testing of the EUT;

. the environment(s) in which the equipment is intended to be used.

If additional product related information is required, these can be found in the relevant part of EN 301 489 series[22]
dealing with the particular type of radio equipment.

If the present document is used on a stand alone basis to demonstrate presumption of conformity to European Directive
1999/5/EC [1] as a specific radio part of the standard could not be identified for a particular type of radio equipment,
then the manufacturer shall at the time of submission of the equipment for test, supply the following information to be
recorded in the test report:

. test conditions, clause 4;
. performance assessment, clause 5;

. performance criteria, clause 6.

5.2 Equipment which can provide a continuous communication
link

For radio equipment of non-specialized nature or for radio equipment tested in combination with ancillary equipment,
the normal test modulation, test arrangements, etc., shall apply.
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5.3 Equipment which does not provide a continuous
communication link

For radio equipment which does not provide a continuous communication link and/or ancillary equipment intended to
be tested on a stand-alone basis, the manufacturer shall specify the permissible minimum level of performance or
degradation of performance during and/or after the EMC exposure.

The manufacturer shall furthermore define the test method(s) for the assessment of the actual level of performance or
degradation of performance during and/or after the EM C exposure. Under these circumstances the manufacturer shall
additionally provide the following information aso for inclusion in the test report:

. the primary functions of the relevant type of the EUT during and after EMC stress;

. the intended functions of the relevant type of the EUT which shall be in accordance with the documentation
accompanying the equipment;

. suitable pass/fail criteriafor the relevant type of the EUT;

. the method of monitoring the actual level of performance and/or the actual degradation of performance of the
EUT.

The assessment of the actual performance or its degradation which is carried out during and/or after the EMC exposure,
shall be simple, but at the same time give adequate proof that the primary functions of the equipment are operational.

54 Ancillary equipment
At the manufacturer's discretion ancillary egquipment may be tested and assessed:
. applying the provisions of the present document:
- separately to the ancillary equipment; or
- to the combination of ancillary and radio equipment;
. applying another appropriate EMC standard.

In each case, compliance enables the ancillary equipment to be used with different receivers, transmitters or
transceivers.

5.5 Equipment classification

For the purpose of the EMC performance assessment in the present document, the radio equipment and/or associated
ancillary equipment under test shall be classified into one of the following three classes:

. equipment for fixed use (e.g. base station equipment); or

. equipment for vehicular use (e.g. mobile equipment); or

. equipment for portable use (e.g. portable equipment);
taking into account the definitionsin clause 3.1.

This classification determines the extent of applicable EMC tests. However, the following instructions shall also apply
to multiple use radio and/or ancillary equipment:

. radio and/or ancillary equipment for portable use or combinations thereof declared as capable of being
powered for intended use by the main battery of avehicle shall additionally be considered as equipment for
vehicular use;

. radio and/or ancillary equipment for portable or vehicular use or combinations thereof declared as capable of
being powered for intended use by an AC mains or DC network shall additionally be considered as equipment
for fixed use.
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Subsequently, for multiple use radio and/or ancillary equipment more than one set of equipment test requirements listed
in tables 2 and 3 has to be taken into account.

Additionally radio equipment when integrated within a host equipment shall meet the requirements of the present
document.

5] Performance criteria

The performance criteria are used to take a decision on whether a radio equipment passes or failsimmunity tests.
For the purpose of the present document four categories of performance criteria apply:

. performance criteria for continuous phenomena applied to transmitters;

. performance criteriafor transient phenomena applied to transmitters;

. performance criteria for continuous phenomena applied to receivers,

. performance criteriafor transient phenomena applied to receivers.

Normally, the performance criteria depend on the type of radio equipment. Thus, the present document only contains
general performance criteria commonly used for the assessment of radio equipment. More specific and product-related
performance criteriafor a dedicated type of radio equipment may be found in the part of EN 301 489 series [22] dealing
with the particular type of radio equipment.

6.1 Performance criteria for continuous phenomena applied to
transmitters and receivers

If no further details are given in the relevant part of EN 301 489 series [22] dealing with the particular type of radio
equipment, the following general performance criteria for continuous phenomena shall apply.

During and after the test, the apparatus shall continue to operate as intended. No degradation of performance or 1oss of
function is allowed below a permissible performance level specified by the manufacturer when the apparatusis used as
intended. In some cases this permissible performance level may be replaced by a permissible loss of performance.

During the test the EUT shall not unintentionally transmit or change its actual operating state and stored data.

If the minimum performance level or the permissible performance lossis not specified by the manufacturer, then either
of these may be deduced from the product description and documentation and what the user may reasonably expect
from the apparatusif used asintended.

6.2 Performance criteria for transient phenomena applied to
transmitters and receivers

If no further details are given in the relevant part of EN 301 489 series[22] dealing with the particular type of radio
equipment, the following general performance criteriafor transient phenomena shall apply.

After the test, the apparatus shall continue to operate as intended. No degradation of performance or loss of functionis
alowed below a permissible performance level specified by the manufacturer, when the apparatus is used as intended.
In some cases this permissible performance level may be replaced by a permissible loss of performance.

During the EMC exposure to an electromagnetic phenomenon, a degradation of performance is, however, allowed. No
change of the actual mode of operation (e.g. unintended transmission) or stored data is allowed.

If the minimum performance level or the permissible performance loss is not specified by the manufacturer, then either
of these may be deduced from the product description and documentation and what the user may reasonably expect
from the apparatus if used as intended.
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6.3 Performance criteria for equipment which does not provide

a continuous communication link

For radio equipment which does not provide a continuous communication link, the performance criteria described in
clauses 6.1 and 6.2 are not appropriate, then the manufacturer shall declare, for inclusion in the test report, his own
specification for an acceptable level of performance or degradation of performance during and/or after the immunity
tests. The performance specification shall be included in the product description and documentation. The related
specifications set out in clause 5.3 have also to be taken into account.

The performance criteria specified by the manufacturer shall give the same degree of immunity protection as called for
inclauses 6.1 and 6.2.

6.4 Performance criteria for ancillary equipment tested on a

stand alone basis

If ancillary equipment is intended to be tested on a stand aone basis, the performance criteria described in clauses 6.1
and 6.2 are not appropriate, then the manufacturer shall declare, for inclusion in the test report, his own specification for
an acceptable level of performance or degradation of performance during and/or after the immunity tests. The
performance specification shall be included in the product description and documentation. The related specifications set
out in clause 5.3 have also to be taken into account.

The performance criteria specified by the manufacturer shall give the same degree of immunity protection as called for
inclauses 6.1 and 6.2.

7 Applicability overview tables

The applicability overview (tables 2 and 3) give acomprehensive overview about all EMC tests specified in the present
document for radio and/or associated ancillary equipment.

The applicability of EMC tests specified in the present document depends on the actual type of radio and/or associated
ancillary equipment under test. All tests are port-related EMC tests. For a certain type of EUT not having a particular
type of port or for operational/technical reasons, the related EMC tests may not apply. In these cases, clause 7 of the
part of EN 301 489 series [22] dealing with the particular type of radio equipment provides specifications or restrictions
to the applicability of EMC tests for the actual type of EUT. In the case that the present document isused in a
stand-alone basisit is required that both the decision and the justification not to apply any particular test to any
particular port be recorded in the test report.

Signal and control ports intended for connection to lines which may carry DC power shall be assessed only as signal
and control ports.

7.1 EMC emission
Table 2: EMC emission measurements for radio and associated ancillary equipment
specified in the present document, overview
Phenomenon Application Equipment test requirement Reference
Radio and Radio and ancillary Radio and clause
ancillary equipment for ancillary in the present
equipment for vehicular use equipment for document
fixed use (e.g. mobile portable use
(e.g. base station equipment) (portable
equipment) equipment)
radiated enclosure of applicable for applicable for stand | applicable for stand 8.2
emission ancillary equipment|stand alone testing alone testing alone testing
conducted DC power applicable applicable not applicable 8.3
emission input/output port
conducted AC mains applicable not applicable not applicable 8.4
emission input/output port
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Phenomenon Application Equipment test requirement Reference
Radio and Radio and ancillary Radio and clause
ancillary equipment for ancillary in the present
equipment for vehicular use equipment for document
fixed use (e.g. mobile portable use
(e.g. base station equipment) (portable
equipment) equipment)
harmonic current|/AC mains input port applicable not applicable not applicable 8.5
emissions
voltage AC mains input port applicable not applicable not applicable 8.6
fluctuations and
flicker
conducted telecommunication applicable not applicable not applicable 8.7
emission port
7.2 Immunity

Table 3: Immunity tests for radio and associated ancillary equipment
specified in the present document, overview

Phenomenon Application Equipment test requirement Reference
Radio and Radio and ancillary Radio and clause
ancillary equipment for ancillary in the present
equipment for vehicular use equipment for document
fixed use (e.g. mobile portable use
(e.g. base station equipment) (portable
equipment) equipment)
RF enclosure applicable applicable applicable 9.2
electromagnetic
field
(80 MHz to
1 000 MHz

and 1 400 MHz
to 2 000 MHz)

electrostatic enclosure applicable not applicable applicable 9.3
discharge
fast transients signal, applicable not applicable not applicable 9.4

common mode |telecommunication
and control ports,
DC and AC power

ports
RF common signal, applicable applicable not applicable 9.5
mode 0,15 MHz |telecommunication
to 80 MHz and control ports,
DC and AC power
ports
transients and DC power input not applicable applicable not applicable 9.6
surges ports
voltage dips and | AC mains power applicable not applicable not applicable 9.7
interruptions input ports
surges, lineto | AC mains power applicable not applicable not applicable 9.8
line and line to input ports,
ground telecommunication
ports
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8 Methods of measurement and limits for EMC
emissions

8.1 Test configuration

This clause defines the requirements for test configurations:

. measurements shall be made in the operational mode producing the largest emission in the frequency band
being investigated consistent with normal applications;

. the equipment shall be configured in a manner which is representative for normal/typical operation, where
practical;

. where radio equipment is provided with an integral antenng, it shall be tested with the antenna fitted in a
manner typical of normal intended use, unless declared as a removable antenng;

. if the equipment is part of a system, or can be connected to ancillary equipment, then it shall be acceptable to
test the equipment while connected to the minimum representative configuration of ancillary equipment
necessary to exercise the ports;

. if the equipment has alarge number of ports, then a sufficient number shall be selected to simulate actual
operational conditions and to ensure that all the different types of termination are covered,;

. ports, which in normal operation are connected, shall be connected to an ancillary equipment or to a
representative piece of cable terminated to simulate the impedance of the ancillary equipment. RF input/output
ports shall be correctly terminated;

. the configuration and mode of operation during the measurements shall be precisely noted in the test report.

8.2 Enclosure of ancillary equipment measured on a stand
alone basis

Thistest is only applicable to ancillary equipment not incorporated in the radio eguipment and intended to be measured
on a stand-alone basis, as declared by the manufacturer. This test shall be performed on a representative configuration
of the ancillary equipment.

Thistest is not applicable for ancillary equipment incorporated in the radio equipment, or for ancillary equipment
intended to be measured in combination with the radio equipment. In these cases the requirements of the relevant
product standard for the effective use of the radio spectrum shall apply.

Product related conditions for combined testing of radio and ancillary equipment may be contained in the relevant part
of EN 301 489 series[22] dealing with the particular type of radio equipment.

8.2.1 Definition

This test assesses the ability of ancillary equipment to limit their internal noise from being radiated from the enclosure.

8.2.2 Test method

The test method shall be in accordance with EN 55022 [7].
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8.2.3 Limits

The ancillary equipment shall meet the limits according to EN 55022 [7] (10 m measuring distance) shown in table 4.

Table 4: Limits for radiated emissions from ancillary equipment,
measured on a stand-alone basis

Frequency range Limit (quasi-peak)
30 MHz to 230 MHz 30 dBuV/m
> 230 MHz to 1 000 MHz 37 dBuV/im

Alternatively, for ancillary equipment intended to be used in telecommunication centres only, the limits given in table 5
(10 m measuring distance) can be used.

Table 5: Limits for radiated emissions from ancillary equipment
intended for use in telecommunication centres only,
and measured on a stand alone basis

Frequency range Limit (quasi-peak)
30 MHz to 230 MHz 40 dBpuV/m
> 230 MHz to 1 000 MHz 47 dBpVim

8.3 DC power input/output ports

Thistest is applicable for radio equipment and ancillary equipment for fixed use that may have DC cables longer than
3 m (see clause 5.1 - manufacturer's declaration) and for vehicular use irrespective of cable length.

If the DC power cable of the radio and/or the ancillary equipment is less than or equal to 3 min length, and intended for
direct connection to a dedicated AC/DC power supply, then the measurement shall be performed on the AC power input
port of that power supply as specified in clause 8.4. If the DC power cableislonger than 3 m, then the measurement
shall additionally be performed on the DC power port of the radio and/or ancillary equipment.

If the DC power cable between the mobile radio and/or ancillary equipment and the dedicated DC/DC power converter
islessthan or equal to 3 min length, then the measurement can be limited to the DC power input port of that power
converter only. If this DC power cable islonger than 3 m, then the measurement shall additionally be performed on the
DC power port of the mobile radio and/or ancillary equipment.

Thistest shall be performed on a representative configuration of the radio equipment, the associated ancillary
equipment, or a representative configuration of the combination of radio and ancillary equipment.

8.3.1 Definition

This test assesses the ability of the EUT to limit itsinternal noise from being present on the DC power input/output
ports.

8.3.2 Test method

The test method shall be in accordance with EN 55022 [7]. For radio and ancillary equipment for fixed use, the
Artificial Mains Networks (AMN) as specified in EN 55022 [7] shall be used and be connected to a DC power source.
For mobile radio and ancillary equipment intended to be connected to the vehicle's onboard DC mains, an Artificial
Network (AN) as specified in CISPR 25 [20] shall be used and be connected to a DC power source.

The measurement frequency range extends from 150 kHz to 30 MHz. When the EUT is atransmitter operating at
frequencies below 30 MHz, then the exclusion band for transmitters applies (see clause 4.3) for measurementsin the
transmit mode of operation.

For emission measurements on DC output ports the relevant port shall be connected viaan AMN/AN to aload drawing
the rated current of the source.
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8.3.3 Limits

The equipment shall meet the limits bel ow including the average limit and the quasi-peak limit when using,
respectively, an average detector receiver and a quasi-peak detector receiver and measured in accordance with the
method described in clause 8.3.2. If the average limit is met when using a quasi-peak detector, the equipment shall be
deemed to meet both limits and measurement with the average detector is unnecessary.

The equipment shall meet the limits according to EN 55022 [7], shown in table 6.

Table 6: Limits for conducted emissions

Freguency range

Limit (quasi-peak)

Limit (average)

0,15 MHz to 0,5 MHz

66 dBuV — 56 dBuVvV

56 dBuV - 46 dBuV

> 0,5 MHz to 5 MHz

56 dBuvV

46 dBpV

> 5 MHz to 30 MHz

60 dBuvV

50 dBuvV

NOTE:  The limit decreases linearly with the logarithm of the frequency in the range 0,15 MHz to 0,50 MHz.

Alternatively, for equipment intended to be used in telecommunication centres only, the limits given in table 7 may be
used.

Table 7: Limits for conducted emissions of equipment
intended to be used in telecommunication centres only

Frequency range Limit (quasi-peak) Limit (average)
0,15 MHz to 0,5 MHz 79 dBuv 66 dBuVv
> 0,5 MHz to 30 MHz 73 dBpvV 60 dBpVv

8.4 AC mains power input/output ports

Thistest is applicable for radio equipment and/or ancillary equipment for fixed use powered by the AC mains.

Thistest shall be performed on a representative configuration of the radio equipment, the associated ancillary
equipment, or a representative configuration of the combination of radio and ancillary equipment.

8.4.1 Definition

This test assesses the ability of the EUT to limit itsinternal noise from being present on the AC mains power
input/output ports.

8.4.2 Test method

The test method shall be in accordance with EN 55022 [7] and the Artificial Mains Networks (AMNS) shall be
connected to the AC mains power source.

The measurement frequency range extends from 150 kHz to 30 MHz. When the EUT is a transmitter operating at
frequencies below 30 MHz, then the exclusion band for transmitters applies (see clause 4.3) for measurementsin the
transmit mode of operation.

For emission measurements on AC output ports of the EUT the relevant port shall be connected viaan AMN to aload
drawing the rated current of the source. In case where the AC output port is directly connected (or viaacircuit breaker)
to the AC power input port of the EUT the AC power output port need not to be tested.

8.4.3 Limits

The equipment shall meet the limits below including the average limit and the quasi-peak limit when using,
respectively, an average detector receiver and a quasi-peak detector receiver and measured in accordance with the
method described in clause 8.4.2. If the average limit is met when using a quasi-peak detector, the equipment shall be
deemed to meet both limits and measurement with the average detector is unnecessary.
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Table 8: Limits for conducted emissions

Frequency range

Limit (quasi-peak)

Limit (average)

0,15 MHz to 0,5 MHz

66 dBUV — 56 dBpV

56 dBpV - 46 dBUV.

> 0,5 MHz to 5 MHz

56 dBuVvV

46 dBpV

>5 MHz to 30 MHz

60 dBuVvV

50 dBpV

NOTE: The limit decreases linearly with the logarithm of the frequency in the range 0,15 MHz to 0,50 MHz.

Alternatively, for equipment intended to be used in telecommunication centres only, the limits given in table 9 may be
used.

Table 9: Limits for conducted emissions of equipment
intended to be used in telecommunication centres only

Frequency range Limit (quasi-peak) Limit (average)
> 0,15 MHz to 0,5 MHz 79 dBuvV 66 dBuV
> 0,5 MHz to 30 MHz 73 dBuV 60 dBuV
8.5 Harmonic current emissions (AC mains input port)

The appropriate requirements of EN 61000-3-2/A1 [16] for harmonic current emission apply for equipment covered by
the scope of the present document with an input current up to and including 16A per phase.

8.6 Voltage fluctuations and flicker (AC mains input port)
The appropriate requirements of EN 61000-3-3 [17] for voltage fluctuations and flicker apply for equipment covered by

the scope of the present document with an input current up to and including 16A per phase.

8.7 Telecommunication ports

Thistest is applicable for radio equipment and/or ancillary equipment for fixed use which have telecommunication
ports.

Thistest shall be performed on a representative configuration of the radio equipment, the associated ancillary
equipment, or a representative configuration of the combination of radio and ancillary equipment.

8.7.1 Definition

Thistest assesses the EUT unwanted emission present at the telecommunication ports.

8.7.2

The test method shall be in accordance with EN 55022 [7].

Test method

The measurement frequency range extends from 150 kHz to 30 MHz. When the EUT is atransmitter operating at
frequencies below 30 MHz, then the exclusion band for transmitters applies (see clause 4.3) for measurementsin the
transmit mode of operation.
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8.7.3 Limits

The telecommunication ports shall meet the limits according to EN 55022 [7] shown in table 10.

Table 10: Limits for conducted emissions from telecommunication ports

Frequency range Voltage limits Current limits
Quasi-peak Average Quasi-peak Average
0,15 MHz to 0,5 MHz | 84 dBuV to 74 dBuV |74 dBuV to 64 dBuV| 40 dBuA to 30 dBuA | 30 dBpA to 20 dBpA
0,5 MHz to 30 MHz 74 dBuvV 64 dBuvV 30 dBuA 20 dBpA

NOTE 1: The limits decrease linearly with the logarithm of the frequency in the range 0,15 MHz to 0,5 MHz.

NOTE 2: The current and voltage disturbance limits are derived for use with an Impedance Stabilization Network
(ISN) which presents a common mode (asymmetric mode) impedance of 150 Q to the
telecommunication port under test (conversion factor is 20 logy 150/ = 44 dB).

NOTE 3: The emission requirement only applies to telecommunication ports as specified in EN 55022 [7]. The
provisional relaxation of 10 dB will be reviewed no later than 3 years after the date of withdrawal based
on the results and interference cases seen in this period. Wherever possible it is recommended to
comply with the limits without the provisional relaxation.

Alternatively, for equipment intended to be used in telecommunication centres only, the limits given in table 11 may be
used.

Table 11: Limits for conducted emissions from telecommunication ports of equipment intended
for use in telecommunication centres only

Frequency range Voltage limits Current limits
Quasi-peak Average Quasi-peak Average
0,15 MHz to 0,5 MHz | 97 dBuV to 87 dBuV |84 dBuV to 74 dBuV| 53 dBuA to 43 dBUA | 40 dBpA to 30 dBUA
0,5 MHz to 30 MHz 87 dBuv 74 dBuv 43 dBpA 30 dBUA

NOTE 1: The limits decrease linearly with the logarithm of the frequency in the range 0,15 MHz to 0,5 MHz.

NOTE 2: The current and voltage disturbance limits are derived for use with an Impedance Stabilization
Network (ISN), which presents a common mode (asymmetric mode) impedance of 150 Q to the
telecommunication port under test (conversion factor is 20 log,q 150/ = 44 dB).

9 Test methods and levels for immunity tests

9.1 Test configuration

This clause defines the requirements for test configurations:

. the tests shall be made in the mode(s) of operation specified in clause 4 in the relevant part of the
EN 301 489 series [22] dealing with the particular type of radio equipment;

. the tests shall be carried out at a point within the specified normal operating environmental range and at the
rated supply voltage for the equipment;

. if the equipment is part of a system, or can be connected to ancillary equipment, then it shall be acceptable to
test the equipment connected to the minimum representative configuration of ancillary equipment necessary to
exercise the ports;

. where radio equipment is provided with an integral antenng, it shall be tested with the antenna fitted in a
manner typical of normal intended use, unless declared as a removable antenng;

. for the immunity tests of ancillary equipment, without a separate pass/fail criteria, the receiver or transmitter
coupled to the ancillary equipment, shall be used to judge whether the ancillary equipment passes or fails;

. if the equipment has alarge number of ports, then a sufficient number shall be selected to simulate actual
operational conditions and to ensure that all the different types of termination are covered,;
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. ports, which in normal operation are connected, shall be connected to an ancillary equipment or to a
representative piece of cable terminated to simulate the impedance of the ancillary equipment. RF input/output
ports shall be correctly terminated;

. ports which are not connected to cables during normal intended operation, e.g. service connectors,
programming connectors, temporary connectors etc. shall not be connected to any cables for the purpose of
EMC testing. Where cables have to be connected to these ports, or interconnecting cables have to be extended
in length in order to exercise the Equipment Under Test (EUT), precautions shall be taken to ensure that the
evaluation of the EUT is not affected by the addition or extension of these cables;

. the configuration and mode of operation during the tests shall be precisely noted in the test report.

9.2 Radio frequency electromagnetic field (80 MHz to
1 000 MHz and 1 400 MHz to 2 000 MHz)
Thistest is applicable for radio equipment and associated ancillary equipment.
Thistest shall be performed on a representative configuration of the radio equipment, the associated ancillary

equipment, or a representative configuration of the combination of radio and ancillary equipment.

9.2.1 Definition

This test assesses the ability of the EUT to operate as intended in the presence of aradio frequency electromagnetic
field disturbance.

9.2.2 Test method

The test method shall be in accordance with EN 61000-4-3 [9].

The following requirements and eval uation of test results shall apply:

. the test level shall be 3 V/m (measured unmodulated). The test signal shall be amplitude modulated to a depth
of 80 % by a sinusoidal audio signal of 1 000 Hz. If the wanted signal is modulated at 1 000 Hz, then an audio
signal of 400 Hz shall be used;

. the test shall be performed over the frequency range 80 MHz to 1 000 MHz and 1 400 MHz to 2 000 MHz
with the exception of the exclusion band for transmitters, receivers and duplex transceivers (see clause 4), as
appropriate;

. for receivers and transmitters the stepped frequency increments shall be 1 % frequency increment of the
momentary used frequency, unless specified otherwise in the part of EN 301 489 series [22] dealing with the
relevant type of radio equipment;

. further product related spot frequency tests may be specified in the relevant part of EN 301 489 series[22]
dealing with the particular type of radio equipment;

. responses on receivers occurring at discrete frequencies, which are narrow band responses, shall be
disregarded from the test (see clause 4);

. the frequencies selected and used during the test shall be recorded in the test report.

9.2.3 Performance criteria

For transmitters the performance criteria for continuous phenomena for transmitters shall apply (see clause 6 of the
relevant part of EN 301 489 series [22] dealing with the particular type of radio equipment).

For receivers the performance criteriafor continuous phenomenafor receivers shall apply (see clause 6 of the relevant
part of EN 301 489 series [22] dealing with the particular type of radio equipment).
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For ancillary equipment the pass/failure criteria supplied by the manufacturer (see clause 6.4) shall apply, unless the
ancillary equipment is tested in connection with areceiver or transmitter in which case the corresponding performance
criteria above shall apply.

9.3 Electrostatic discharge

Thistest is applicable for radio equipment and associated ancillary equipment.

Thistest shall be performed on a representative configuration of the radio equipment, the associated ancillary
equipment, or a representative configuration of the combination of radio and ancillary equipment.

9.3.1 Definition

This test assesses the ability of the EUT to operate asintended in the event of an electrostatic discharge.

9.3.2 Test method
The test method shall be in accordance with EN 61000-4-2 [8].
For radio equipment and ancillary equipment the following requirements and eval uation of test results shall apply.

The test severity level for contact discharge shall be 4 kV and for air discharge 8 kV. All other details, including
intermediate test levels, are contained within EN 61000-4-2 [8].

Electrostatic discharges shall be applied to al exposed surfaces of the EUT except where the user documentation
specifically indicates a requirement for appropriate protective measures (see EN 61000-4-2 [8]).
9.3.3 Performance criteria

For transmitters the performance criteria for transient phenomena for transmitter shall apply (see clause 6 of the relevant
part of EN 301 489 series [22] dealing with the particular type of radio equipment).

For receivers the performance criteria for transient phenomenafor receivers shall apply (see clause 6 of the relevant part
of EN 301 489 series[22] dealing with the particular type of radio equipment).

For ancillary equipment the pass/failure criteria supplied by the manufacturer (see clause 6.4) shall apply, unless the
ancillary equipment is tested in connection with areceiver or transmitter in which case the corresponding performance
criteria above shall apply.

9.4 Fast transients, common mode

Thistest shall be performed on the AC mains power port (if any) of radio equipment and associated ancillary
equipment.

Thistest shall be additionally performed on signal ports, telecommunication ports, control ports, and DC power ports,
of radio equipment and associated ancillary equipment, if the cables may be longer than 3 m.

Where thistest is not carried out on any port because the manufacturer declares that it is not intended to be used with
cableslonger than 3 m, alist of ports, which were not tested for this reason, shall be included in the test report.

Thistest shall be performed on a representative configuration of the radio equipment or a representative configuration
of the combination of radio and ancillary equipment.

9.4.1 Definition

This test assesses the ahility of the EUT to operate as intended in the event of fast transients present on one of the
input/output ports.
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9.4.2 Test method
The test method shall be in accordance with EN 61000-4-4 [10].
The following requirements and eval uation of test results shall apply:

. the test level for signal ports, telecommunication ports, and control ports shall be 0,5 kV open circuit voltage
asgivenin EN 61000-4-4 [10];

. the test level for DC power input ports shall be 0,5 kV open circuit voltage as given EN 61000-4-4 [10];

. the test level for AC mains power input ports shall be 1 kV open circuit voltage as given EN 61000-4-4 [10].

9.4.3 Performance criteria

For transmitters the performance criteriafor transient phenomena for transmitter shall apply (see clause 6 of the relevant
part of EN 301 489 series [22] dealing with the particular type of the radio equipment).

For receivers the performance criteria for transient phenomena for receivers shall apply (see clause 6 of the relevant part
of EN 301 489 series[22] dealing with the particular type of the radio equipment).

For ancillary equipment the pass/failure criteria supplied by the manufacturer (see clause 6.4) shall apply, unless the
ancillary equipment is tested in connection with areceiver or transmitter in which case the corresponding performance
criteriashall apply.

9.5 Radio frequency, common mode

Thistest shall be performed on the AC mains power port (if any) of radio equipment and associated ancillary
equipment.

Thistest shall be additionally performed on signal ports, telecommunication ports, control ports, and DC power ports,
of radio equipment and associated ancillary equipment, if the cables may be longer than 3 m.

Where thistest is not carried out on any port because the manufacturer declares that it is not intended to be used with
cableslonger than 3 m, alist of ports, which were not tested for this reason, shall be included in the test report.

Thistest shall be performed on a representative configuration of the radio equipment, the associated ancillary
equipment, or a representative configuration of the combination of radio and ancillary equipment.

95.1 Definition

This test assesses the ability of the EUT to operate as intended in the presence of aradio frequency electromagnetic
disturbance on the input/output ports.

9.5.2 Test method
The test method shall be in accordance with EN 61000-4-6 [12].
The following requirements and eval uation of test results shall apply:

. the test level shall be severity level 2 as givenin EN 61000-4-6 [12] corresponding to 3 V rms unmodulated.
Thetest signal shall then be amplitude modulated to a depth of 80 % by a sinusoidal audio signal of 1 000 Hz.
If the wanted signal is modulated at 1 000 Hz, then the test signal of 400 Hz shall be used;

. the test shall be performed over the frequency range 150 kHz to 80 MHz with the exception of an exclusion
band for transmitters, and for receivers and duplex transceivers, (see clause 4);

. for receivers and transmitters the stepped frequency increments shall be 1 % frequency increment of the
momentary frequency in the frequency range 150 kHz to 80 MHz, unless specified otherwise in the part of
EN 301 489 series[22] dealing with the particular type of radio equipment;

. the injection method to be used shall be selected according to the basic standard EN 61000-4-6 [12];
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. responses on receivers or receiver parts of transceivers occurring at discrete frequencies which are narrow
band responses (spurious responses), are disregarded from the test, (see clause 4);

. the frequencies of the immunity test signal selected and used during the test shall be recorded in the test report.

953 Performance criteria

For transmitters the performance criteria for continuous phenomenafor transmitter shall apply (see clause 6 of the
relevant part of EN 301 489 series [22] dealing with the particular type of radio equipment).

For receivers the performance criteriafor continuous phenomenafor receivers shall apply (see clause 6 of the relevant
part of EN 301 489 series [22] dealing with the particular type of radio equipment).

For ancillary equipment the pass/failure criteria supplied by the manufacturer (see clause 6.4) shall apply, unless the
ancillary equipment is tested in connection with receivers or transmitters in which case the corresponding performance
criteria above shall apply.

9.6 Transients and surges in the vehicular environment

These tests are applicable to radio and ancillary equipment intended for vehicular use (i.e. for mobile equipment).

These tests shall be performed on nominal 12 V and 24 V DC supply voltage input ports of mobile radio and ancillary
equipment, which are also intended for mobile use in vehicles.

These tests shall be performed on a representative configuration of the mobile radio equipment, the associated ancillary
equipment, or a representative configuration of the combination of radio and ancillary equipment.

9.6.1 Definition

These tests assess the ability of the EUT to operate as intended in the event of transients and surges present on their DC
power input portsin avehicular environment.

9.6.2 Test method

The test method shall be in accordance with 1SO 7637-2 [14] for 12V DC and 24V DC powered equipment.

9.6.2.1 Test requirements for 12 V and 24V DC powered equipment

The test method shall be in accordance with 1SO 7637-2 [14], applying pulses 1, 2a, 2b, 3a, 3b, and 4, using immunity
test level 111. For the purpose of EMC testing it is sufficient to apply pulses 1, 2a, 2b and 4, 10 times each, and apply the
test pulses 3aand 3b for 20 minutes each.

9.6.3 Performance criteria

For transmitters pulse 3a and 3b the performance criteriafor continuous phenomena for transmitters shall apply (see
clause 6 of the relevant part of EN 301 489 series [22] dealing with the particular type of radio equipment).

For pulse 1, 2a, 2b, 3a, 3b, and 4 the performance criteria for transient phenomena for transmitter shall apply (see
clause 6 of the relevant part of EN 301 489 series [22] dealing with the particular type of radio equipment), with the
exception that a communication link need not to be maintained during the EM C exposure and may have to be
re-established.

For receivers pulse 3aand 3b the performance criteria for continuous phenomena for receivers shall apply (see clause 6
of the relevant part of EN 301 489 series [22] dealing with the particular type of radio equipment).

For pulse 1, 23, 2b, 3a, 3b, and 4 the performance criteria for transient phenomena for receivers shall apply (see clause 6
of the relevant part of EN 301 489 series [22] dealing with the particular type of radio equipment), with the exception
that a communication link need not to be maintained during the EM C exposure and may have to be re-established.
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For ancillary equipment the pass/failure criteria supplied by the manufacturer (see clause 6.4) shall apply, unlessthe
ancillary equipment is tested in connection with the radio equipment in which case the corresponding performance
criteria above shall apply.

9.7 Voltage dips and interruptions

Thistest shall be performed on the AC mains power port (if any) of radio equipment and associated ancillary
equipment.

These tests shall be performed on a representative configuration of the radio equipment, the associated ancillary
equipment, or a representative configuration of the combination of radio and ancillary equipment.

9.7.1 Definition

These tests assess the ability of the EUT to operate as intended in the event of voltage dips and interruptions present on
the AC mains power input ports.

9.7.2  Test method

The following requirements and eval uation of test results shall apply.

The test method shall be in accordance with EN 61000-4-11 [13].

The test levels shall be:
. avoltage dip corresponding to areduction of the supply voltage of 30 % for 10 ms; and
. avoltage dip corresponding to a reduction of the supply voltage of 60 % for 100 ms; and

. avoltage interruption corresponding to a reduction of the supply voltage of greater than 95 % for 5 000 ms.

9.7.3 Performance criteria

For a voltage dip corresponding to a reduction of the supply voltage of 30 % for 10 msthe following performance
criteria apply:

. for transmitters the performance criteria for transient phenomena for transmitter shall apply (see clause 6 of the
relevant part of EN 301 489 series[22] dealing with the particular type of radio equipment);

. for receivers the performance criteria for transient phenomenafor receiver shall apply (see clause 6 of the
relevant part of EN 301 489 series [22] dealing with the particular type of radio equipment);

. for ancillary equipment the pass/failure criteria supplied by the manufacturer (see clause 6.4) shall apply,
unless the ancillary equipment is tested in connection with areceiver or transmitter in which case the
corresponding performance criteria above shall apply.

For a voltage dip corresponding to a reduction of the supply voltage of 60 % for 100 ms and/or a voltage interruption
corresponding to a reduction of the supply voltage of greater than 95 % for 5 000 ms the following performance criteria

apply:

. in the case where the equipment is fitted with or connected to a battery back-up, the performance criteria for
transient phenomena for transmitters or for receivers shall apply (see clause 6 of the relevant part of
EN 301 489 series[22] dealing with the particular type of radio equipment);

. in the case where the equipment is powered solely from the AC mains supply (without the use of a parallel
battery back-up) volatile user data may have been lost and if applicable the communication link need not to be
maintained and lost functions should be recoverable by user or operator;

. no unintentional responses shall occur at the end of the test;

. in the event of loss of function(s) or in the event of loss of user stored data, this fact shall be recorded in the
test report;
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. for ancillary equipment the pass/failure criteria supplied by the manufacturer (see clause 6.4) shall apply,
unless the ancillary equipment is tested in connection with areceiver or transmitter in which case the
corresponding performance criteria above shall apply.

9.8 Surges

Thistest shall be performed on the AC mains power input port (if any) of radio equipment and associated ancillary
equipment.

Thistest shall be additionally performed on telecommunication ports (see clause 3.1), if any.

These tests shall be performed on a representative configuration of the radio equipment, the associated ancillary
equipment, or a representative configuration of the combination of radio and ancillary equipment.

98.1 Definition

These tests assess the ability of the EUT to operate as intended in the event of surges present on the AC mains power
input ports and telecommunication ports.

9.8.2  Test method
The test method shall be in accordance with EN 61000-4-5 [11].

The requirements and eval uation of test results given in clause 9.8.2.1 (telecommunication ports, outdoor cables),
clause 9.8.2.2 (telecommunication ports, indoor cables) and clause 9.8.2.3 (mains ports) shall apply, but no test shall be
required where normal functioning cannot be achieved, because of the impact of the CDN on the EUT.

9.8.2.1 Test method for telecommunication ports directly connected to outdoor
cables

Thetest level for telecommunications ports, intended to be directly connected to the telecommunications network via
outdoor cables, shall be 1 kV line to ground as given in EN 61000-4-5 [11], however, in telecommunications centres
0,5kV lineto ground shall be used. In this case the total output impedance of the surge generator shall be in accordance
with the basic standard EN 61000-4-5 [11].

The test generator shall provide the 1,2/50 s pulse as defined in EN 61000-4-5 [11].

9.8.2.2 Test method for telecommunication ports connected to indoor cables

The test level for telecommunication ports, intended to be connected to indoor cables (longer than 10 m) shall be 0,5 kV
line to ground. In this case the total output impedance of the surge generator shall be in accordance with the basic
standard EN 61000-4-5 [11].

The test generator shall provide the 1,2/50 us pulse as defined in EN 61000-4-5 [11].

9.8.2.3 Test method for mains ports

The test level for ac mains power input ports shall be 2 kV line to ground, and 1 kV lineto line, with the output
impedance of the surge generator as given in EN 61000-4-5 [11].

In telecom centres 1 kV line to ground and 0,5 kV line to line shall be used.

The test generator shall provide the 1,2/50 ps pulse as defined in EN 61000-4-5 [11].
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9.8.3 Performance criteria

For transmitters the performance criteriafor transient phenomenafor transmitters shall apply (see clause 6 of the
relevant part of EN 301 489 series [22] dealing with the particular type of radio equipment).

For receivers the performance criteria for transient phenomenafor receivers shall apply (see clause 6 of the relevant part
of EN 301 489 series[22] dealing with the particular type of radio equipment).

For ancillary equipment the pass/failure criteria supplied by the manufacturer (see clause 6.4) shall apply, unlessthe
ancillary equipment is tested in connection with areceiver or transmitter in which case the corresponding performance
criteria above shall apply.
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Annex A (normative):
Clauses of the present document relevant for compliance
with the essential requirements of EC Council Directives

Table A.1: Clauses of the present document relevant for compliance
with the essential requirements of EC Council Directives

Clause number and title Corresponding Corresponding Corresponding
article of Council | article of Council | article of Council
Directive Directive Directive
89/336/EEC [2] 1999/5/EC [1] 2004/104/EC [19]

8 Methods of measurement and limits for EMC
emissions

8.2 Enclosure of ancillary equipment measured on 4 (a) 3.1 (b) 6.6 in annex |
a stand alone basis

8.3 DC power input/output ports 4 (a) 3.1 (b)

8.3 DC power input ports 6.9 in annex |

8.4 AC mains power input/output ports 4 (a) 3.1 (b)

8.5 Harmonic current emission 4 (a) 3.1 (b)
(AC mains input port)

8.6 Voltage fluctuations and flicker 4 (a) 3.1 (b)
(AC mains input ports)

8.7 Telecommunication ports 4 (a) 3.1 (b)

9 Test methods and levels for immunity tests

9.2 Radio frequency electromagnetic field 4 (b) 3.1 (b)
(80 MHz to 1 000 MHz and
1 400 MHz to 2 000 MHz)

9.3 Electrostatic discharge 4 (b) 3.1 (b)

9.4 Fast transients common mode 4 (b) 3.1 (b)

9.5 Radio frequency common mode 4 (b) 3.1 (b)

9.6 Transients and surges in the vehicular 4 (b) 3.1 (b) 6.8 in annex |
environment

9.7 Voltage dips and interruptions 4 (b) 3.1 (b)

9.8 Surges, line to line and line to ground 4 (b) 3.1 (b)

B.2.1 |Broadband electromagnetic interference 6.5 in annex |
(emissions) generated by the ESA

B 2.2 [Narrow-band electromagnetic interference 6.6 in annex |
(emissions) generated by the ESA

B 2.3 [Immunity of the ESA to transient disturbances 6.8 in annex |
conducted along the supply lines

B 2.4 |Conducted disturbances (emissions) caused by 6.9 in annex |
the ESA
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Annex B (normative):

Technical requirements for after market equipment (ESAS),
which are not related to immunity related functions of the
vehicle, necessary to demonstrate conformance to the
motor vehicle EMC Directive 2004/104/EC

B.1 General

The annex numbers and clause numbers used are taken directly from Directive 2004/104/EC [19].

When reference is made to a clause number in the present document, this will be followed by the term " present
document". The requirements of the tests set out below are in summary form, for full details, the
Directive 2004/104/EC [19] and the reference documents quoted shall be used.

B.2  Technical requirements for radio equipment

B.2.1 Broadband electromagnetic interference (emissions)
generated by the ESA

The provisions for broadband electromagnetic interferences are found in annex 1, clause 6.5. The method of
measurement is described in annex VI1I.

The tests shall normally be performed according to CISPR 25 [20], clause 11 in an Absorber Lined Shielded Enclosure
(ALSE). Asan dternative an Open Area Test Site (OATS), which complies with the requirements of CISPR 16-1 [21]
may be used.

The ESA shall be tested in normal operation mode.
The limit values are set out in annex 1, clause 6.5.2.1.
The test applies to broadband emissions of ESAs that are defined as follows:

. 2.1.5. "Broadband emission" means an emission, which has a bandwidth greater than that of a particular
measuring apparatus or receiver (International Special Committee on Radio Interference (CISPR) 25, 2nd
edition).

. Radio eguipment and many types of its associated ancillary equipment does not generate broadband emission
in the meaning of this definition 2.1.5 in annex | of Directive 2004/104/EC [19]. There is no need to perform
the test set out above.

B.2.2 Narrow-band electromagnetic interference (emissions)
generated by the ESA

The provisions for narrow-band electromagnetic interferences are found in annex 1, clause 6.6. The method of
measurement is described in annex VIII.

The tests shall normally be performed according to CISPR 25 [20], clause 11 in an Absorber Lined Shielded Enclosure
(ALSE). Asan alternative an Open Area Test Site (OATS), which complies with the requirements of CISPR 16-1 [21]
may be used.

The ESA shall be tested in normal operation mode.
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The limit values are set out in annex 1, clause 6.6.2.1.
The test appliesto narrow-band emissions of ESAs that are defined as follows:

. 2.1.6. "Narrowband emission” means an emission which has a bandwidth less than that of a particular
measuring apparatus or receiver (CISPR 25 [20]).

. Radio equipment and its associated ancillary equipment may generate narrow-band emission (spurious
emission) in the meaning of this definition 2.1.6 in annex | of Directive 2004/104/EC [19].
B.2.2.1 Narrow-band spurious emissions of RF transmitters

For RF transmitters, it is not necessary to perform thistest if the provisions of annex 1, clause 8.7 are met. This clause
reads as follows:

. "RF transmitters shall be tested in the transmit mode. Wanted emissions (e.g. from RF transmitting systems)
within the necessary bandwidth and out of band emissions are disregarded for the purpose of this Directive.
Spurious emissions are subject to this Directive, but need not be tested if the transmitter has a Declaration of
Conformity according to Directive 1999/5/EC [1] using a harmonized standard."

. The harmonized standards which contain the above requirements are those published in the European
Commission, Official Journal, under the R& TTE Directive [1], and are used to demonstrate conformity to
article 3.2 of this Directive.

B.2.2.2 Narrow-band spurious emissions of transceivers in stand by mode
and receivers

It is not necessary to perform thistest if the requirements set out in the harmonized radio standards of ETS| used to
demonstrate conformity to article 3.2 of the R& TTE Directive are met.
B.2.2.3 Narrow-band spurious emissions of ancillary equipment

For ancillary equipment tested on a stand alone basis according to clause 8.2 of the present document, the provisions of
annex 1, clause 6.6 are deemed to be fulfilled.

B.2.3 Immunity of the ESA to transient disturbances conducted
along the supply lines

The provisions for the immunity of ESAs to transient disturbances conducted along the supply lines are found in
annex 1, clause 6.8. The test method is described in annex X.

The test is performed according to 1SO 7637-2 [14], applying the test pulses 1, 2a, 2b, 33, 3b, and 4 to the supply lines
as well as to other connections of ESAs which may be operationally connected to supply lines.

Radio equipment and its associated ancillary equipment may be affected by such transient disturbances. |mmunity tests
are found in clause 9.6 of the present document.

B.2.4 Conducted disturbances (emissions) caused by the ESA

The provisions for conducted disturbances from ESAs are found in annex 1, clause 6.9. The test method is described in
annex X.

The measurement is performed according to 1SO 7637-2 [14] on the supply lines as well as other connections of the
ESAswhich may be operationally connected to supply lines.

For radio and its associated ancillary equipment, it is not necessary to perform thistest if the provisions of annex 1,
clause 8.5 are met. This clause reads as follows:

. 8.5. "Conducted emission”.
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ESAs that are not switched, contain no switches or do not include inductive loads need not be tested for
conducted emission and shall be deemed to comply with paragraph 6.9 of annex I.
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Annex C (informative):
Bibliography
CENELEC EN 61000-3-11 (2000): "Electromagnetic compatibility (EMC) - Part 3-11: Limits - Limitation of voltage

changes, voltage fluctuations and flicker in public low-voltage supply systems - Equipment with rated current <75 A
per phase and subject to conditional connection”.
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Annex D (informative):
The EN title in the official languages

Language

EN title

Czech

Elektromagneticka kompatibilita a radiové spektrum (ERM) — Norma pro elektromagnetickou
kompatibilitu (EMC) radiovych zafizeni a sluzeb — Cast 1: Spole¢né technické pozadavky

Danish

Elektromagnetisk kompatibilitet og Radiospektrum Anliggender (ERM); Elektromagnetisk kompatibilitet
(EMC) for radioudstyr og tjenester; Del 1: Falles tekniske krav

Dutch

Elektromagnetische compatibiliteit en radiospectrum zaken (ERM); ElectroMagnetic Compatibility
(EMC) norm voor radio apparatuur en radiodiensten; Deel 1: Algemene technische vereisten

English

Electromagnetic compatibility and Radio spectrum Matters (ERM); ElectroMagnetic Compatibility
(EMC) standard for radio equipment and services; Part 1: Common technical requirements

Estonian

Elektromagnetilise thilduvuse ja raadiospektri kisimused (ERM); Raadioseadmete ja teenuste
elektromagnetilise thilduvuse (EMC) standard; Osa 1: Uldised tehnilised nduded

Finnish

Sahkdmagneettinen yhteensopivuus ja radiospektriasiat (ERM); sdhkdmagneettinen
yhteensopivuusstandardi radiolaitteille ja jarjestelmille; Osa 1. Yleiset tekniset vaatimukset

French

CEM et spectre radioelectrique (ERM); Compatibilite Electromagnetique pour les equipements de
communication radio et services; Partie 1 : exigences techniques communes

German

Elektromagnetische Vertraglichkeit und Funkspektrumangelegenheiten (ERM); Elektromagnetische
Vertraglichkeit fur Funkeinrichtungen und -dienste; Teil 1: Gemeinsame technische Anforderungen

Greek

HAextpopayvnTtik guppardtnra kai Béuara padio@doparog (ERM) — MpdTutro nAEKTPOUAYVNTIKAG
oupBarétnrag (EMC) yia padiosEomrhigud kai padiolinpeoicg — Mépog 1: KovEg TeXVIKES amaITHOEIG

Hungarian

Elektromagneses dsszeférhetéségi és radiéspektrumigyek (ERM). Radiéberendezések és -
szolgéalatok elektroméagneses dsszeférhetéségi (EMC) szabvanya. 1. rész: K6z6s miiszaki
kovetelmények

Icelandic

peettir sem varda rafsegulsvidssamheefi og fjarskiptationi (ERM); Stadall um rafsegulsvidssamhaefi
(EMC) fyrir prddlausan fjarskiptabinad og pjénustu; 1. hluti: Sameiginlegar teeknilegar kréfur

Italian

Compatibilita elettromagnetica e questioni relative allo spettro delle radiofrequenze (ERM); Norma di
Compatibilita elettromagnetica (EMC) per apparecchiature e servizi radio; Parte 1: Requisiti tecnici
comuni

Latvian

Elektromagnétiska saderiba un radiofrekvencu spektra jautajumi (ERM) - Elektromagnétiskas
saderibas (EMS) standarts radioiekartam un dienestiem - 1.dala: Visparégjas tehniskas prasibas

Lithuanian

Elektromagnetinio suderinamumo ir radijo dazniy spektro dalykai. Radijo rySio jrangos ir paslaugy
elektromagnetinio suderinamumo (EMS) standartas. 1 dalis. Bendrigji techniniai reikalavimai

Maltese

Kompatibilita elettromanjetika u materji relatati ma' spettru radjofoniku (ERM); Standard ta"
Kompatibilita ElettroManjetika (EMC) ghal taghmir u servizzi radjofonici; Parti 1: Rekwiziti teknici
komuni

Norwegian

Elektromagnetisk kompatibilitet og radiospektrumspgrsmal (ERM); Standard for elektromagnetisk
kompatibilitet (EMC) for radioutstyr og tjenester; Del 1: Felles tekniske krav

Polish

Kompatybilnos¢ elektromagnetyczna i zagadnienia widma radiowego (ERM) - Norma kompatybilnosci
elektromagnetycznej (EMC) dotyczaca urzadzen i systeméw radiowych — Cze$¢ 1: Ogdélne wymagania
techniczne

Portuguese

Assuntos de Espectro Radioelectrico e Compatibilidade Electromagnetica (ERM); Norma de
Compatibilidade Electromagnetica (EMC) para servicos e equipamento de radio; Parte 1: Requisitos
tecnicos comuns

Slovak

Elektromagneticka kompatibilita a zalezitosti radiového spekira (ERM). Elektromagneticka
kompatibilita (EMC), norma na radiové zariadenia a sluzby. Cast 1: Spolo¢né technické poziadavky

Slovenian

Elektromagnetna zdruZljivost in zadeve v zvezi z radijskim spektrom (ERM) — Standard
elektromagnetne zdruZljivosti (EMC) za radijsko opremo in storitve — 1. del: SploSne tehni¢ne zahteve

Spanish

Compatibilidad electromagnetica y cuestiones de espectro de radiofrecuencia (ERM); Compatibilidad
electromagnetica (EMC) estandar para equipos radio y servicios; Parte 1: Requisitos tecnicos
comunes

Swedish

Elektromagnetisk kompatibilitet och radiospektrumfragor (ERM);
Elektromagnetiskkompatibilitetstandard (EMC) for radioutrustning och tjanster; Del 1: Gemensamma
tekniska krav
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