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

Pursuant to the ETSI IPR Policy, no investigation, including IPR searches, has been carried out by ETSI. No guarantee
can be given as to the existence of other IPRs not referenced in ETSI SR 000 314 (or the updates on the ETS| 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), and is now submitted for the ETSI
standards One-step Approval Procedure.

The present document has been produced by ETS| in response to a mandate from the European Commission issued
under Council Directive 98/34/EC [10] (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
Officia Journal of the European Communities referencing the Council Directive on the approximation of the laws of
the Member States relating to electromagnetic compatibility (“the EMC Directive") (89/336/EEC [3] as amended) and
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 ("the R& TTE Directive" [2]).

The present document is part 18 of a multi-part deliverable. Full details of the entire series can be found in part 1 [1].

Proposed national transposition dates

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

or endorsement of this EN (dop/e): 6 months after doa

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

The present document, together with EN 301 489-1 [1], covers the assessment of TErrestrial Trunked Radio (TETRA)
radiocommunications and ancillary equipment in respect of ElectroMagnetic Compatibility (EMC).

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

The present document specifies the applicable test conditions, performance assessment and performance criteriafor
TETRA equipment, and associated ancillary equipment.

Examples of equipment covered by the present document are given in annex A.

In case of differences (for instance concerning specia conditions, definitions, abbreviations) between the present
document and EN 301 489-1 [1], the provisions of the present document take precedence.

The environmental classification and the emission and immunity requirements used in the present document are as
stated in EN 301 489-1 [1], except for any specia conditions included in the present document.

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.

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

[1] ETSI EN 301 489-1: "Electromagnetic compatibility and Radio spectrum Matters (ERM);
ElectroMagnetic Compatibility (EMC) standard for radio equipment and services,
Part 1: Common technical requirements’.

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

[3] 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).

[4] ETSI EN 300 394-1: "Terrestrial Trunked Radio (TETRA); Conformance testing specification;
Part 1: Radio".

[5] ITU-T Recommendation O.153: "Basic parameters for the measurement of error performance at
bit rates below the primary rate".

[6] ETSI ETS 300 395-2 (1995): "Terrestrial Trunked Radio (TETRA); Speech codec for full-rate
traffic channel; Part 2: TETRA codec".

[7 ETSI EN 300 392-2: "Terrestrial Trunked Radio (TETRA); Voice plus Data (V+D); Part 2: Air
Interface (Al)".

(8] ETSI EN 300 396-2: "Terrestrial Trunked Radio (TETRA); Technical requirements for Direct

Mode Operation (DMO); Part 2: Radio aspects'.

[9] ETSI ETS 300 393-2: "Terrestrial Trunked Radio (TETRA); Packet Data Optimized (PDO);
Part 2: Air Interface (Al)".
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[10] 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.

3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions given in EN 301 489-1 [1] and the following apply:
ancillary equipment: equipment (apparatus), used in connection with areceiver or transmitter
NOTE: Itisconsidered asan ancillary equipment (apparatus) if:

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

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

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

Infrastructure and control equipment intended to provide the required data and communication link
establishment shall also be considered as ancillary equipment for the purposes of the present
document.

equipment which is capable of speech operation: equipment that contains, or can be directly connected to a
microphone and/or loudspeaker or earpiece, or which includes anal ogue audio signal interfaces

non-speech equipment: equipment that does not have an audio input or output capability either built in or viaaudio
signal interfaces

NOTE: Thiscategory includes data only equipment, both base stations and terminals, and also (for example)
V+D and PDO base stations and DM O repeaters which do not include any direct analogue audio
capability.

3.2 Abbreviations

For the purposes of the present document, the abbreviations given in EN 300 392-2 [7] and the following apply:

BER Bit Error Ratio

DMO Direct Mode Operation
EMC ElectroMagnetic Compatibility
ERP Ear Reference Point

EUT Equipment Under Test
MER Message Error Ratio

MRP Mouth Reference Point
PDO Packet Data Optimized

SPL Sound Pressure Level
TETRA TErrestrial TRunked RAdio
V+D Voice plus Data

ETSI
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4 Test conditions

4.1 General

For the purposes of the present document, the test conditions of EN 301 489-1 [1], clause 4, shall apply as appropriate.
Further product related test conditions for radio equipment are specified in the present document.

The equipment shall be tested under normal test conditions as specified in EN 300 394-1 [4].

4.2 Arrangements for test signals

The provisions of EN 301 489-1 [1], clause 4.2 shall apply.

4.2.1 Arrangements for wanted signals at the input of the transmitter
The provisions of EN 301 489-1 [1], clause 4.2.1 shall apply.

4.2.2 Arrangements for wanted signals at the output of the transmitter
The provisions of EN 301 489-1 [1], clause 4.2.2 shall apply with the following modification.

For equipment under test which can support Direct Mode Operation (DMO), a TETRA transceiver may form part of the
measuring system. For V+D and PDO equipment a base station or a mobile/portable may form part of the measuring
system.

4.2.3  Arrangements for wanted signals at the input of the receiver

The provisions of EN 301 489-1 [1], clause 4.2.3 shall apply with the following modification.

For equipment under test which can support Direct Mode Operation (DMO) a TETRA transceiver may form part of the
measuring system. For V+D and PDO equipment a base station or a mobile/portable may form part of the measuring
system.

4.2.4  Arrangements for wanted signals at the output of the receiver

The provisions of EN 301 489-1 [1], clause 4.2.4 shall apply with the following modification.

The TTCI interface defined in EN 300 394-1 [4] annex C or the RF loopback method defined in EN 300 394-1 [4]
annex D may be applied, it shall be agreed with the test house and the manufacturer which method to apply.

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

The provisions of EN 301 489-1 [1], clause 4.2.5 shall apply.

4.3 RF exclusion band of radio communications equipment
The provisions of EN 301 489-1 [1], clause 4.3 shall apply with the following modification.

For transceivers and equipment operated in a duplex mode both exclusions bands detailed in clauses 4.3.1 and 4.3.2
apply simultaneously.

ETSI



9 Final draft ETSI EN 301 489-18 V1.3.1 (2002-04)

4.3.1 Receiver and receivers of transceivers exclusion band

The exclusion band for receivers and receivers of transceiversis the frequency range determined by the switching
range, as declared by the manufacturer, extended as follows:

- thelower frequency of the exclusion band is the lower frequency of the switching range, minus 5 % of the centre
frequency of the switching range, or minus 10 MHz, whichever will result in the lowest frequency;

- the upper frequency of the exclusion band is the upper frequency of the switching range, plus 5 % of the centre
frequency of the switching range, or plus 10 MHz, which ever will result in the highest frequency.

The switching range is the maximum frequency range over which the receiver can be operated without reprogramming
or realignment.

4.3.2 Transmitter exclusion band

The exclusion band for transmitters extends £50 kHz from the nominal operating frequency of the transmitter.

4.4 Narrow band responses of receivers
The provision of EN 301 489-1 [1], clause 4.4 shall apply with the following modification.

For the purpose of the present document, in the absence of a narrow IF filter bandwidth declared by the manufacturer,
the IF bandwidth shall be taken as 25 kHz.

4.5 Normal test modulation

The receiver wanted input signal shall be set to a frequency near to the middle of the operating band of the receiver
modulated with one of the test signals listed below, the transmitter shall be set to a frequency near to the middle of the
operating band of the transmitter modulated with one of the test signals listed below:

- for equipment capable of speech operation, a speech traffic channel (TETRA TCH/S) in accordance with
ETS 300 395-2 [6] representing a1 020 Hz tone at alevel of 17 dB below peak level;

- for non-speech V+D or DMO equipment, a TCH/7.2 test signal in accordance with EN 300 392-2 [7] or
EN 300 396-2 [8] or EN 300 394-1 [4];

- for non-speech V+D or DM O equipment, a SCH/F test signal in accordance with EN 300 392-2 [7] or
EN 300 396-2 [8] or EN 300 394-1 [4];

- for non-speech PDO equipment, a NBCH test signal in accordance with ETS 300 393-2 [9] or
EN 300 394-1 [4];

- for equipment capable of speech operation speech traffic channel (TETRA TCH/S) in accordance with
ETS 300 395-2 [6] representing silence;

- for speech and/or data equipment connected to ancillary equipment intended for data operation, or connected to
ancillary equipment which can be directly connected to a data application, the method of BER or MER
measurement shall be agreed between the test house and the manufacturer.

The manufacturer may have to supply the test modulation/demodul ation equipment.

Thetest signal generator (modulation) shall produce a continuous stream of data or messages where the data or message
content is a pseudorandom sequence with alength of 511 bits in accordance with ITU-T Recommendation O.153 [5].

Thetest signal receiver (demodulator) shall produce a readout of BER/MER of a continuous data/message stream.
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) Performance assessment

5.1 General

The provision of EN 301 489-1 [1], clause 5.1 shall apply.

5.2 Equipment which supports circuit mode traffic transmission
The provision of EN 301 489-1 [1], clause 5.2 shall apply with the following modification.

The test arrangement and signals given in clause 4 apply to radio equipment, or a combination of radio equipment and
ancillary equipment, which permits the establishment and maintenance of acircuit mode TCH7.2 or TCH/S channel in
accordance with EN 300 392-2 [7] or EN 300 394-1 [4].

5.3 Equipment which does not provide a continuous
communication link

The provisions of EN 301 489-1 [1], clause 5.3 do not apply.

5.4 Ancillary equipment

The provision of EN 301 489-1 [1], clause 5.4 shall apply.

5.5 Equipment classification
The provision of EN 301 489-1 [1], clause 5.5 shall apply.

5.6 Performance assessment of equipment providing an audio
path

The audio performance shall be evaluated using either the audio breakthrough method described in clause 5.6.1 or the
audio distortion method described in clause 5.6.2.

5.6.1  Assessment of audio path using the audio breakthrough method

Thistest only applies to equipment, which contains audio capability. The audio paths shall be enabled.

A communication link shall be set up with a suitable TETRA transceiver system simulator, or test set (hereafter called
"the test system™). The wanted RF signals to be applied should be agreed between the test house and the manufacturer.

When the EUT isrequired to be in the transmit/receive mode, the following conditions shall be met:
- the EUT shall be set to operate at maximum transmit power;

- prior to the test sequence, the reference level of the speech output signal on both the downlink and uplink shall
be recorded on the test instrumentation, as shown in figure 2. The reference level shall be equivalent to O dBPa at
1020 Hz at the Ear Reference Point (ERP), or +5,0 dBPa at the loudspeaker for the downlink and -5 dBPa at
1020 Hz at the Mouth Reference Point (MRP), or the microphone for the uplink. The nominal acoustic test
levels may need to be adapted for different types of TETRA equipment and for different acoustic test
arrangements,

- thelevel of the output signal from the EUT's downlink speech channel at the mobile or portable's ear piece shall
be assessed by measuring the Sound Pressure Level (SPL) as shown in figure 1;

ETSI
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- thelevel of the recovered audio output signal of the test system from the EUT's uplink speech channel shall be
measured. Pick up of extraneous background noise by the EUT's microphone shall be minimized.

Test
system
Audio
output
~ BPF
",)(\j CF=1kHz
BW =200 Hz
Audio
level
meter

Absorber lined test chamber
) Transducer
Radio ERP BPF
link N tube X | cF=1kH
) A = 1kHz
BW =200 Hz
MRP
N seal
EUT Audio
level
meter

EMC
test
signal

ERP = Ear Reference Point

MRP = Mouth Reference Point

NOTE: In the case of a mobile equipment the ERP may be the loudspeaker, and the MRP the microphone.

Figure 1. Audio breakthrough measurement, test set-up
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NOTE 1: The EUT is in position during calibration of the uplink, but not during calibration of the downlink.
NOTE 2: Where the EUT has a loudspeaker the reference level shall be equivalent to +5,0 dBPa at 1 020 Hz.

Figure 2: Audio breakthrough measurement, calibration set-up
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5.6.2 Assessment of audio path using the audio distortion method
Thistest only applies to equipment, which contains audio capability. The audio paths shall be enabled.

A communication link loop-back shall be set up trough a suitable TETRA test system. The wanted RF signalsto be
applied should be agreed between the test house and the manufacturer.

- the EUT shall be set to operate at maximum transmit power;

- alink between the EUT and the test system is established. In the test system the received uplink signal from the
EUT islooped back and returned to the EUT as a downlink signal. The loopback in the test system should be
done keeping the looped signal in adigital format or in away that the signal to be looped is|eft unchanged;

- al020Hzsignal, at alevel within the dynamic range of the microphone audio circuit, is applied at the Mouth
Reference Point (MRP).
The audio signal is, after loopback in the test system, picked up at the Ear Reference Point (ERP) by an audio
transducer provided with a non metallic acoustic tube. The transducer signal is feed to an audio distortion
analyser located outside the test environment.
Pick up of extraneous background noise by the EUT's microphone or by the transducer at the ERP shall be
mi nimized.

5] Performance criteria

The eguipment shall meet the minimum performance criteria as specified in clauses 6.1, 6.2, 6.3 and 645.

The establishment of the communication link at the start of the test, its maintenance and the assessment of the recovered
signal are used as the performance criteria for the evaluation of the primary functions of the equipment during and after
the test.

A portable equipment powered by the battery in the vehicle shall fulfil the applicable requirementsin EN 301 489-1 [1]
for vehicular mobile equipment.

A portable or mobile equipment powered by AC mains shall fulfil the applicable requirementsin EN 301 489-1 [1] for
base station egquipment, although the tests performed are only those applicable to the input/output arrangements of the
equipment, the performance criteriawill remain asthe origin class for the equipment.

If an equipment is of a specialized nature and the performance criteria specified below are not appropriate the
manufacturer shall declare a substituted specification for an acceptable performance level or performance degradation
asrequired by the present document. The performance specification shall be included in the test report and the product
description and documentation.

The performance criteria specified by the manufacturer shall give the same degree of immunity protection as called for
in the following clauses.

6.1 Performance criteria for Continuous phenomena applied to
transmitters

Equipment that is capable of speech operation shall meet the audio test criteriain clause 6.1.1.
Non-speech equipment shall meet the performance criteria of clause 6.1.2.

At the conclusion of the test the EUT shall operate as intended with no loss of user control functions or stored data, and
the communication link shall have been maintained during the test.

Where the EUT isatransmitter only, tests shall be repeated with the EUT in standby mode to ensure that unintentional
transmission does not occur.
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6.1.1 Audio test criteria

Dependent on the selected audio test procedure, the EUT shall comply with the audio breakthrough and audio link
requirement (see clause 6.1.1.1) or the audio distortion requirement (see clause 6.1.1.2).
6.1.1.1 Audio breakthrough requirement

For details see clause 5.6.1. During the immunity tests, the observed uplink and downlink speech output levels shall be
at least 35 dB less than the previously recorded reference level, when measured through an audio band pass filter of
200 Hz width, centred on 1 kHz.

NOTE: Whenthereisahigh level of background noise the filter bandwidth can be reduced down to a minimum
of 40 Hz.

Audio link requirement:

During the audio breakthrough test the speech channel shall maintain its functionality and shall not be accidentally
muted because of exposure to EMC phenomena. The test may be made either as a separate test or integrated in the
audio breakthrough test by adding at each testpoint an extra measurement of the transfer function of an imposed audio
signal. The precise implementation method is |eft to the test |aboratory.

6.1.1.2 Audio distortion requirement:

For details see clause 5.6.2. The distortion of the audio signal shall be measured during each individual in the test
sequence and shall not exceed 15 % measured in a post detection bandwidth determined by afirst order band pass filter
with a 3 dB bandwidth of 300 Hz to 3 kHz, without the use of psophometric weighting filter.
6.1.2 Non-audio test criteria
For non voice equipment the performance criteria can be either:

- the BER of thetest signal shall not exceed 102 (TCH7.2 for V+D or DMO) during the test sequence; or

- the Message Erasure Rate (MER) (SCH/F for V+D, NBCH for PDO) shall not exceed 20 %, or 80 % of the
transmitted messages shall be received correctly.

6.2 Performance criteria for transient phenomena applied to
transmitters

At the conclusion of each exposure the EUT shall operate with no user noticeable loss of the communication link.

At the conclusion of the total test comprising the series of individual exposuresthe EUT shall operate as intended with
no loss of user control functions or stored data, as declared by the manufacturer, and the communication link shall have
been maintained.

Where the EUT is atransmitter only, tests shall be repeated with the EUT in standby mode to ensure that unintentional
transmission does not occur.

6.3 Performance criteria for continuous phenomena applied to
receivers

Equipment that is capable of speech operation shall meet the audio test criteriain clause 6.3.1.
Non-speech equipment shall meet the performance criteria of clause 6.3.2.

At the conclusion of the test the EUT shall operate as intended with no loss of user control functions or stored data, and
the communication link shall have been maintained during the test.

ETSI
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Where the EUT is atransceiver only, tests shall be repeated with the EUT in standby mode to ensure that unintentional
transmission does not occur.

6.3.1 Audio test criteria

Audio breakthrough test:

For details see clause 5.6. During the immunity tests, the observed uplink and downlink speech output levels shall be at
least 35 dB less than the previously recorded reference level, when measured through an audio band pass filter of
200 Hz width, centred on 1 kHz.

NOTE: Whenthereisahigh level of background noise the filter bandwidth can be reduced down to a minimum
of 40 Hz.

Audio link test:

During the audio breakthrough test the speech channel shall maintain its functionality and shall not be accidentally
muted because of exposure to EMC phenomena. The test may be made either as a separate test or integrated in the
audio breakthrough test by adding at each testpoint an extra measurement of the transfer function of an imposed audio
signal. The precise implementation method is left to the test |aboratory.

6.3.2 Non-audio test criteria

For non voice equipment the performance criteria can be either:

- the BER of thetest signal shall not exceed 102 (TCH7.2 for V+D or DMO) during the test sequence; or

- the Message Erasure Rate (MER) (SCH/F for V+D, NBCH for PDO) shall not exceed 20 %, or 80 % of the
transmitted messages shall be received correctly.

6.4 Performance criteria for Transient phenomena applied to
Receivers
At the conclusion of each exposure the EUT shall operate with no user noticeable loss of the communication link.

At the conclusion of the total test comprising the series of individual exposuresthe EUT shall operate as intended with
no loss of user control functions or stored data, as declared by the manufacturer, and the communication link shall have
been maintai ned.

Where the EUT is atransceiver, under no circumstances shall the transmitter operate unintentionally during the test.

7 Applicability overview

7.1 Emission

7.1.1 General

EN 301 489-1 [1], table 2, contains the applicability of EMC emission measurements to the relevant ports of radio
and/or associated ancillary equipment.

7.1.2  Special conditions

No specia conditions shall apply to radio equipment in the scope of the present document.
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7.2 Immunity

7.2.1 General

EN 301 489-1 [1], table 3, contains the applicability of EMC immunity measurements to the relevant ports of radio
and/or associated ancillary equipment.

7.2.2 Special conditions

The following specia conditions set out in table 1, relate to the immunity test methods and performance criteriaused in
EN 301 489-1 [1], clause 9.

Table 1: Special conditions for EMC immunity tests

Reference to clauses Special product-related conditions, additional to or modifying the test
in EN 301 489-1 [1] conditions in EN 301 489-1 [1], clause 9
9.2.2: Test method; - the test signal shall be amplitude modulated to a depth of 80 % by a
Radio frequency electromagnetic field sinusoidal audio signal of 1 020 Hz;

- for transmitters in transceivers with a non-continuous duty cycle the
stepped frequency increments may be 10 % of the momentary
frequency;

- the test shall be carried out on one surface. The surface selected to
face the source of the interference signal shall be the one anticipated
by the test house to be the most susceptible. The selected surface shall
be recorded in the test report.

9.5.2: Test method - the test signal shall be amplitude modulated to a depth of 80 % by a

Radio frequency, common mode sinusoidal audio signal of 1 020 Hz;

- for transmitters in transceivers with a non-continuous duty cycle
the stepped frequency increments may be 500 kHz in the frequency
range 150 kHz to 5 MHz and 10 % frequency increment of the
momentary frequency in the frequency range 5 MHz to 80 MHz.
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Annex A (informative):
Examples of radio equipment in the scope of the present
document

The present document covers types of TETRA equipment as set out below.

A.1  Mobile, base station, and portable equipment of
TErrestrial Trunked Radio (TETRA) equipment

The present document appliesto all TErrestrial Trunked Radio (TETRA) radio equipment. This includes the following
categories of equipment:

Mobile Station (MS);

Base Station (BS);

Direct Mode Mobile Station (DM-MS);

Dual Watch Mobile Station (DW-MS);

Direct Mode GATEway (DM-GATE);

Direct Mode REPeater (DM-REP);

Direct Mode REPeater/GATEway (DM-REP/GATE);
- Trunked MOde REPeater (TMO-REP);

- portable equipment of TErrestrial Trunked Radio (TETRA) radiocommunications systems.

ETSI
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Annex B (informative):

The EN title in the official languages

Language

EN title

Danish

Dutch

English

ElectroMagnetic compatibility and Radio spectrum Matters (ERM); ElectroMagnetic Compatibility
(EMC) standard for radio equipment and services; Part 18: Specific conditions for Terrestrial Trunked

Radio (TETRA) equipment

Finnish

French

German

Greek

Italian

Portuguese

Spanish

Swedish
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