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Intellectual Property Rights

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

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

Foreword

This draft Harmonised European Standard (EN) has been produced by ETSI Technical Committee Electromagnetic
compatibility and Radio spectrum Matters (ERM), and is now submitted for the combined Public Enquiry and Vote
phase of the ETSI standards EN Approval Procedure.

The present document has been prepared under the Commission's standardisation request C(2015) 5376 final [i.18] to
provide one voluntary means of conforming to the essential requirements of Directive 2014/53/EU on the harmonisation
of the laws of the Member States relating to the making available on the market of radio equipment and repealing
Directive 1999/5/EC [i.14].

Once the present document is cited in the Official Journal of the European Union under that Directive, compliance with
the normative clauses of the present document given in table A.1 confers, within the limits of the scope of the present
document, a presumption of conformity with the corresponding essential requirements of that Directive and associated
EFTA regulations.

The present document is part 4 of a multi-part deliverable covering Wireless Microphones, Audio PMSE up to 3 GHz,
as identified below:

Part 1.  "Class A Receivers, Harmonised Standard covering the essential requirements of article 3.2 of Directive
2014/53/EU";

Part2:  "Class B Receivers, Harmonised Standard covering the essential requirements of article 3.2 of Directive
2014/53/EU";

Part 3:  "Class C Receivers; Harmonised Standard covering the essential requirements of article 3.2 of Directive
2014/53/EU";

Part 4. "Assistive Listening Devicesincluding personal sound amplifiersand inductive systems up to
3 GHz;, Harmonised Standard covering the essential requirements of article 3.2 of Directive

2014/53/EU" .
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

ETSI
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Modal verbs terminology

In the present document "shall", "shall not", "should", "should not", "may", "need not", "will", "will not", "can" and
"cannot" areto beinterpreted as described in clause 3.2 of the ETS| Drafting Rules (Verba forms for the expression of
provisions).

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

Executive summary

With the introduction of Directive 2014/53/EU [i.14], the present multi-part deliverable has been reformatted into
multiple parts to accommodate the different types of equipment represented, i.e. different receivers for audio
Programme Making and Specia Events (PMSE); and Assistive Listening Devices (ALDs). Part 4 covers Assistive
Listening Devicesincluding personal sound amplifiers and inductive systems with digital and analogue (FM) receivers.
Itisalso applicable to accessories associated with ALDs. In addition, it covers ALDs with inductive receivers (T-coils).

Introduction

With the introduction of Directive 2014/53/EU [i.14], receiver parameters are how included and the removal of the 9
kHz lower limit has brought inductive loop systems and receiversinto the present document. Inductive loop transmitters
are covered within ETSI EN 303 348 [i.19] along with test receivers; hearing aids containing inductive loop receivers
(oftenreferred to as T coil) are now covered in clause 9.2 of the present document. The frequency range of the present
document has been reduced to accommodate inductive loop receivers.

The present document is atesting standard based on spectrum utilization parameters and does not include performance
characteristics that may be required by the user nor requirements for interfacing equipment.

ETSI EN 300 422 [i.2] was originated in 1991 when Assistive Listening Devices (ALD) were avery small part of the
Radio Microphone Industry; in recent years major advances in both the volume and functionality of ALDs has caused a
rethink in how to best present the testing regime in a clear and concise manner. After a number of discussions, the
present ETSI EN 300 422 family [i.2] coversaudio PMSE as Parts 1 [i.20], 2 [i.21], and 3[i.22]; and ALDs as Part 4
(the present document).

Systems including assistive listening devices (Aids for the handicapped) with digital modulations and operating in the
range 863 MHz to 865 MHz may be tested to either the present document or to ETSI EN 301 357 [i.1] with due
consideration of power and operating frequency.

Ear worn hearing assi stance devices may in some cases require stereo transmission to present both left and right audio
information to the wearer. For that reason, devices that transmit information to the hearing impaired may require two
channel operation. It is expected that two or more channel devices will be tested separately when determining
bandwidth and associated measurements. Channels may involve the use of two separate frequencies or wider
bandwidth.

Additional standards or specifications may be required for equipment:

1) intended to interface to Public Networks, e.g. PSTN. This facility may be subjected to regulatory conditions;
or

2)  other relevant radio standards.

ETSI
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1 Scope

The present document specifies technical characteristics and methods of measurements for Assistive Listening Devices
(ALDs) comprising personal hearing aid systems including inductive systems, personal sound amplifiers, and associated
accessories for ALDs, e.g. remote controls and audio streaming devices.

The present document applies to equipment operating on radio frequencies up to 3 GHz (as shown in table 1) using
analogue, digital and hybrid (using both analogue and digital) modulation.

The present document covers the essential requirements of article 3.2 of Directive 2014/53/EU under the conditions
identified in annex A.

NOTE 1: The frequency bands for this equipment may differ from country to country as specified in their national

regulations.
Table 1: Radiocommunications service frequency bands
Radiocommunications service frequency bands
Transmit up to 3 000 MHz
Receive up to 3 000 MHz

NOTE 2: Power limits for different frequency bands can be found in ECC/DEC/(05)02 [i.11]; the EC SRD
Decisions[i.9] and [i.16]; EC Decision 2014/641/EU [i.13]; or CEPT/ERC/REC 70-03 [i.7], annex 10 (or
European or national regulations).

NOTE 3: Electromagnetic Compatibility (EMC) requirements are covered by ETSI EN 301 489-9 [i.4].

2 References

2.1 Normative references

References are specific, identified by date of publication and/or edition number or version number. Only the cited
version applies.

Referenced documents which are not found to be publicly available in the expected |ocation might be found at
https.//docbox.etsi.org/Reference/.

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

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

[1] IEC 60244-13:1991: "Methods of measurement for radio transmitters - Part 13: Performance
characteristics for FM sound broadcasting”.

2.2 Informative references

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

NOTE: While any hyperlinksincluded in this clause were valid at the time of publication, ETSI cannot guarantee
their long term validity.
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The following referenced documents are not necessary for the application of the present document but they assist the
user with regard to a particular subject area.

[i.1]

[i.2]

[i.3]

[i.4]

[i.5]

[i.6]

[i.7]
[i.8]

[i.9]

[i.10]

[i.11]

[i.12]

[i.13]

[i.14]

[i.15]

[i.16]

[i.17]

[i.18]

ETSI EN 301 357: "ElectroMagnetic Compatibility and Radio Spectrum Matters (ERM);
Technical characteristics and test methods for anal ogue cordless wideband audio devices using
integral antennas operating in the CEPT recommended 863 MHz to 865 MHz frequency range".

ETSI EN 300 422: "ElectroMagnetic Compatibility and Radio Spectrum Matters (ERM);
Technical characteristics and test methods for wireless microphonesin the 25 MHz to 3 GHz
frequency range".

Recommendation ITU-R BS.559-2: "Objective measurement of radio-frequency protection ratios
in LF, MF, and HF broadcasting".

ETSI EN 301 489-9: "ElectroMagnetic Compatibility (EMC) standard for radio equipment and
services; Part 9: Specific conditions for wireless microphones, similar Radio Frequency (RF)
audio link equipment, cordless audio and in-ear monitoring devices; Harmonised Standard
covering the essential requirements of article 3.1(b) of Directive 2014/53/EU".

ETSI TR 102 273 (all parts): "Electromagnetic compatibility and Radio spectrum Matters (ERM);
Improvement on Radiated Methods of Measurement (using test site) and evaluation of the
corresponding measurement uncertainties'.

ANSI C63.5 (al parts): "American National Standard for Calibration of Antennas Used for
Radiated Emission Measurements in Electro Magnetic Interference”.

CEPT/ERC/REC 70-03: "Relating to the use of Short Range Devices (SRD)".

CEPT Report 04: "Report from CEPT to the European Commission in response to the Mandate to:
Review the Frequency Band 169,4 - 169,8 MHZz".

Commission Decision 2006/771/EC of 9 November 2006 on harmonisation of the radio spectrum
for use by short-range devices.

ECC Report 230: "Harmonisation Possibilities for Assistive Listening Devicesin the Band
174-216 MHZ".

ECC/DEC/(05)02: "ECC Decision of 18 March 2005 on the use of the Frequency Band
169,4-169,8125 MHZ".

CEPT Report 43: "To undertake technical studies on the efficient use of the harmonised
169.4-169.8125 MHz frequency band".

Commission Implementing Decision 2014/641/EU of 01/09/2014 on harmonised technical
conditions of radio spectrum use by wireless audio programme making and specia events
equipment in the Union (notified under document C(2014) 6011) (Text with EEA relevance).

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

CEPT Report 44: "Annual update of the technical annex of the Commission Decision on the
technical harmonisation of radio spectrum for use by SRD".

EC Decision 2013/752/EU: Commission Implementing Decision of 11 December 2013 amending
Decision 2006/771/EC on harmonisation of the radio spectrum for use by short-range devices and
repealing Decision 2005/928/EC.

ETSI EG 203 336: "Electromagnetic compatibility and Radio spectrum Matters (ERM); Guide for
the selection of technical parameters for the production of Harmonised Standards covering article
3.1(b) and article 3.2 of Directive 2014/53/EU".

Commission Implementing Decision C(2015) 5376 final of 4.8.2015 on a standardisation request
to the European Committee for Electrotechnical Standardisation and to the European
Telecommunications Standards I nstitute as regards radio equipment in support of Directive
2014/53/EU of the European Parliament and of the Council.

ETSI



11 Draft ETSI EN 300 422-4 V2.0.2 (2017-01)

[1.19] ETSI EN 303 348: "Induction loop systems intended to assist the hearing impaired in the
frequency range 10 Hz to 9 kHz; Harmonised Standard covering the essential requirements of
article 3.2 of Directive 2014/53/EU".

[i.20] ETSI EN 300 422-1: "Wireless Microphones; Audio PMSE up to 3 GHz; Part 1: Class A
Receivers; Harmonised Standard covering the essential requirements of article 3.2 of Directive
2014/53/EU".

[i.21] ETSI EN 300 422-2: "Wireless Microphones; Audio PMSE up to 3 GHz; Part 2: Class B
Receivers; Harmonised Standard covering the essential requirements of article 3.2 of Directive
2014/53/EU".

[i.22] ETSI EN 300 422-3: "Wireless Microphones; Audio PMSE up to 3 GHz; Part 3: ClassC
Receivers; Harmonised Standard covering the essential requirements of article 3.2 of Directive
2014/53/EU".

[1.23] CENELEC EN 62209-1: "Human exposure to radio frequency fields from hand-held and body-

mounted wireless communication devices - Human model s, instrumentation, and procedures -
Part 1: Procedure to determine the specific absorption rate (SAR) for hand-held devices used in
close proximity to the ear (frequency range of 300 MHz to 3 GHz)".

[i.24] CENELEC EN 62209-2: "Human exposure to radio frequency fields from hand-held and
body-mounted wireless communication devices - Human models, instrumentation, and procedures
- Part 2: Procedure to determine the specific absorption rate (SAR) for wireless communication
devices used in close proximity to the human body (frequency range of 30 MHz to 6 GHz)".

[i.25] ETSI TR 100 028 (all parts) (V1.4.1) (12-2001): "Electromagnetic compatibility and Radio
spectrum Matters (ERM); Uncertainties in the measurement of mobile radio equipment
characteristics'.

3 Definitions, symbols and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions given in Directive 2014/53/EU [i.14] and the
following apply:

aidsfor hearing impaired: all types of hearing aids and their accessories as well as all types of assistive listening
systems for hearing impaired people

alignment range: frequency range over which the receiver and the transmitter can be programmed and/or re-aligned to
operate without any physical change of components other than programmable read only memories supplied by the
manufacturer or the manufacturer's nominee, crystals, and frequency setting elements

antenna port: port, where aradio frequency antennais connected to equipment

Assistive Listening Device (ALD) for hearing impaired: an aid for a hearing impaired person, also known as a
hearing aid.

Assistive Listening System (AL S) for hearing impaired: systems utilizing electromagnetic, radio or light waves, or a
combination of these, to transmit the acoustic signal from the source (e.g. aloudspeaker or a person talking) directly to
the hearing impaired person

NOTE: Bothaidsfor the hearing impaired and Assistive Listening devices would normally be prescribed by a
hearing professional.

audio limiting threshold: audio input or output level at which the transmitter audio limiter action may be said to
commence

NOTE: It isspecified with any accessible variable gain controls set according to the manufacturer's instructions,
with a sinusoidal input signal of 500 Hz.
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Audio-Frequency Induction-L oop System (AFILS): system including induction loop amplifier(s), microphones and/or
other signal sources, in which magnetic fields are created by the flow of audio-frequency current in a conductor arranged
in the form of aloop or cail

audio PM SE: inclusive description consisting of radio microphones, in ear monitoring systems, audio links

base station equipment: radio and/or ancillary equipment intended for operation at afixed location and powered
directly or indirectly

body worn transmitter: radio microphone that can be attached to the human body

NOTE: The microphone is attached to the transmitter via cable; the antenna radiation characteristics are affected
by the human body.

class of emission: set of characteristics of an emission, designated by standard symbols, e.g. type of modulation of the
main carrier, modulating signal, type of information to be transmitted, and also, if appropriate, any additional signal
characteristics

conducted measurements. measurements that are made using a direct connection to the device under test (DUT)

confidence level: probability of the accumulated error of a measurement being within the stated range of uncertainty of
measurement

digital modulation: any modulation scheme with discrete constellation points (e.g. FSK, PSK)

enclosure port: physical boundary of the apparatus through which electromagnetic fields may radiate or impinge
NOTE: Inthe case of integral antenna equipment, this port isinseparable from the antenna port.

frequency stability: spontaneous and/or environmentally caused frequency change within a given time interval

hand held microphone: radio microphone which can be held and operated in the human hand

NOTE: Themicrophoneisdirectly attached to the transmitter; the antenna radiation characteristics are less
affected by the human body than body worn equipment.

hearing aid system: broadcast radio communication system comprising one transmitter (up to 500 mW in the band
169,4 MHz to 169,8125 MHz), which isinstalled at afixed location in alarge auditorium, e.g. in a church or theatre and
one or more receivers, where each receiver can have wired or inductive connection to a hearing aid

NOTE: May be subject to an individual licence.
hybrid systems: combination of analogue and digital processing and modulation techniques

In Ear Monitor (IEM): body worn miniature receiver with earpieces for personal monitoring of single- or dual-
channel sound.

integral antenna: antenna, with or without a connector, designed as, and declared as by the manufacturer, an
indispensable part of the equipment

integral microphone: microphone, designed as, and declared as by the manufacturer, an indispensable fixed part of the
equipment

Inter M odulation Distortion (IM D): originates from non-linearities in electronic circuits when at least two signalson
different frequencies are injected resulting in at least third order intermodulation products

mean power (of aradio transmitter): average power supplied to the antenna transmission line by a transmitter during
aninterval of time sufficiently long compared with the lowest frequency encountered in the modulation taken under
normal operating conditions

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

necessary bandwidth: for agiven class of emission, the width of the frequency band which isjust sufficient to ensure
the transmission of information at the rate and with the quality required under specified conditions
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out-of-band emission: emission on afrequency or frequenciesimmediately outside the necessary bandwidth which
results from the modulation process, but excluding spurious emissions

personal hearing aid system: radio communication system comprising of atransmitter, which can be handheld, on a
table or around the neck of a hearing impaired person and one or more receivers, where each receiver can have wired or
inductive connection to a hearing aid

personal sound amplifier: abody-worn device providing sound amplification

port: any connection point on or within the device under test (DUT) intended for the connection of cablesto or from
that equipment

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

radiated measurements. measurements that involve the absolute measurement of a radiated electromagnetic field

Radio Frequency (RF) port: any connection point on or within the DUT intended for the connection of RF cables
NOTE: RF portsaretreated as 50 Q2 connection points unless otherwise specified by the manufacturer.

radio receiver: item of electronic equipment designed to receive el ectromagnetic radio frequency emissions

rated output power: mean power which the transmitter delivers at its antenna port under the manufacturer's specified
conditions of operation

NOTE: For the purposes of the present document thisis quoted as erp below 1 GHz and eirp above 1 GHz.

receiver adjacent channel selectivity: measure of the capability of the receiver to operate satisfactorily in the presence
of an unwanted signal, which differsin frequency from the wanted signal by an amount equal to the channel separation
declared by the manufacturer

receiver blocking: measure of the capability of the receiver to receive a wanted modulated signal without exceeding a
given degradation due to the presence of an unwanted input signal at any frequencies other than those of the spurious
responses or the adjacent channels or bands

receiver co-channel rejection: measure of the capability of areceiver to receive awanted signal, without exceeding a
given degradation, due to the presence of an unwanted signal, both signals being at the nominal frequency of the
receiver

receiver sensitivity: ability to receive a wanted signal at low input power level while providing a pre-determined level
of performance

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

EXAMPLE: Spurious emissions include harmonic emissions, parasitic emissions, intermodul ation products and
frequency conversion products but exclude out of band emissions.

switching range: maximum frequency range over which the receiver or the transmitter can be operated without
hardware or software modifications

3.2 Symbols

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

A wavelength in metres

Q ohm

uF microfarad

"\ microwatt

dB decibel; logarithmic unit to express ratio between two quantities
dBA A-weighted power quantity

dBc power quantity relative to carrier power level

dBm power quantity relative to 1 mw
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feLk frequency of blocker signal
fe centre frequency

finT frequency of interferer signa
fw wanted frequency

GHz gigahertz

kHz kilohertz

MHz megahertz

mw milliwatt

nwW nanowatt

3.3 Abbreviations

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

ac aternating current

AF Audio Frequency

ALD Assistive Listening Device
B declared channel Bandwidth

NOTE: Seetable2.

BER Bit Error Rate

BN Necessary Bandwidth

BW BandWidth

CE European Commission

CEPT Commission of European Post and Telecommunications
Cw Continuous Wave

DAB Digital Audio Broadcasting

dc direct current

DUT Device Under Test

EFIS ECO (European Communications Office) Frequency Information System
EFTA European Free Trade Area

eirp equivalent isotropically radiated power
EMC ElectroMagnetic Compatibility

emf electromagnetic field

erp effective radiated power

IEC International Electrotechnical Commission
[EM In Ear Monitor system

IMD InterModulation Distortion

LF Low Frequency

lim limiting

NF Noise Figure

OATS Open Area Test Site

PER Packet Error Rate

PMSE Programme Making and Special Events
PSTN Public Switched Telephone Network

R distance

RBW Resolution BandWidth

RF Radio Frequency

RMS Root Mean Square

Rx Receiver

SINAD Ratio of (Signal + Noise + Distortion) to (Noise + Distortion)
SPL Sound Pressure Level

SRD Short Range Device

T-coil Inductive Loop Systems

TX Transmitter

uuT Unit Under Test

VBW Video BandWidth

VSWR Voltage Standing Wave Ratio

ETSI



15 Draft ETSI EN 300 422-4 V2.0.2 (2017-01)

4 General equipment requirements

4.1 Environmental profile

The technical requirements of the present document apply under the environmental profile for operation of the
equipment, which shall be declared by the manufacturer. The equipment shall comply with all the technical
requirements of the present document which are identified as applicable in annex A at al times when operating within
the boundary limits of the declared operational environmental profile.

4.2 Mechanical and electrical design

42.1 General

The eguipment submitted by the manufacturer shall be designed, constructed and manufactured in accordance with
sound engineering practice, and with the aim of minimizing harmful interference to other equipment and services and
promoting efficient spectrum use. Any changes to software, firmware or hardware by the end user other than supplied
by the manufacturer will invalidate any CE conformance obtained from theinitial testing.

Any software or firmware update supplied by the manufacturer shall not change the parameters which would affect CE
conformance.

4.2.2 Physical Controls

Manufacturers shall use their best endeavour to ensure that the end user is unable to modify the equipment in a way
which would affect CE conformance.

4.2.3 Performance testing with integral antenna

Approval of equipment with integral antenna only applies to that equipment together with the antenna originally
supplied by the manufacturer for conformance testing.

5 Presentation of equipment for testing purposes

5.1 Introduction

Each equipment submitted for testing shall fulfil the requirements of the present document on all channels over which it
isintended to operate.

The test report shall state the channel bandwidth(s) within which the equipment is designed to operate (see table 2).
The test report shall state test configuration and test signals for the application.
The test report shall aso supply all relevant interface information to allow:

. direct current (dc) power connection;

. RF connection;

. audio connection;

. the bandwidth and audio limiting of the transmitter; and

e thesetting of any input audio level controls for normal operation, for asinusoidal input signal of 1 kHz. The

manufacturer shall specify the settings of any other controls necessary to avoid invalidating the test
measurements.
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Besides the technical documentation, the manufacturer shall also supply an operating manual for the device(s) (in order
that the test engineer shall operate the equipment in accordance with the manufacturer's instructions).

Table 2: Channel bandwidth

Declared channel Bandwidth (B) Designation
12,5 KHz
25 KHz
50 kHz
75 kHz
100 kHz
150 kHz
200 kHz
250 kHz
300 kHz
400 kHz
= 500 kHz
(up to available frequency allocation)

<[ ClHWDO|T|IZ|r|m| >

5.2 Choice of model for testing

The manufacturer shall supply one or more production model(s) of the equipment, including all antenna(s) designed for
the equipment, and that are required to be covered by the testing.

The equipment tested shall be representative of the performance of the corresponding production models.

If approval or compliance is given on the basis of tests on a preliminary model, the corresponding production models
shall beidentical in all respects with the preliminary model tested. For a model with more than one antenna the device
shall not exceed the maximum declared power.

5.3 Definitions of alignment and switching ranges

The alignment range is defined as the frequency range over which the receiver and the transmitter can be programmed
and/or re-aligned to operate without any physical change of components other than:

. programmabl e read only memories supplied by the manufacturer or the manufacturer's nominee;
. crysals;

. frequency setting elements (for the receiver and transmitter). These elements shall not be accessible to the end
user and shall be declared by the manufacturer in the application form.

The switching range is the maximum freguency range over which the receiver or the transmitter can be operated
without hardware or software modifications.

The manufacturer shall, when submitting equipment for test, state the alignment ranges for the receiver and transmitter.
The manufacturer shall also state the switching range of the receiver and the transmitter (which may differ).

5.4 Choice of frequencies

The frequencies for testing shall be chosen by the manufacturer.

5.5 Testing of single channel equipment

Full tests shall be carried out on an RF channel closest to the centre frequency of the alignment range on one sample of
the equipment.
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5.6 Testing of two channel equipment

One sample shall be submitted to enable full teststo be carried out on the highest frequency and the lowest frequency of
the switching range.

5.7 Testing of multi-channel equipment (more than two
channels)

One sample of the equipment shall be submitted to enable tests to be carried out on three RF channels. The closest
centre frequency of the switching range of the sample shall correspond to the closest centre frequency of the alignment
range.

Full tests shall be carried out on a frequency closest to the centre frequency, and at the lowest and highest frequencies of
the switching range.

5.8 Testing of equipment without a permanent external RF port

58.1 General

To facilitate relative measurements, use may be made of atest fixture as described in clause 7.3 or the equipment may
be supplied with a permanent internal or temporary internal/external RF port.

5.8.2 Equipment with a permanent internal RF port

The way to access a permanent internal RF port shall be stated by the manufacturer with the aid of a diagram. The fact
that use has been made of a permanent internal RF port shall be recorded in the test report.

5.8.3 Equipment with a temporary RF port

The manufacturer shall submit two sets of equipment to the test laboratory, one fitted with a temporary 50 Q RF
connector with the antenna disconnected and the other with the antenna connected. Each equipment shall be used for the
appropriate tests.

The way the temporary RF port isimplemented shall be stated by the manufacturer with the aid of a diagram. The fact
that use has been made of the temporary RF port to facilitate measurements shall be stated in the test report. The
addition of atemporary RF port should not influence the performance of the DUT.

6 Test conditions, power sources and ambient
conditions

6.1 Normal and extreme test conditions

Tests shall be made under normal test conditions, and also, where stated, under extreme test conditions.

The test conditions and procedures shall be as specified in clause 6.2 to clause 6.4.2.

6.2 Test power source

During tests the power source of the equipment shall be replaced by atest power source, capable of producing normal
and extreme test voltages as specified in clauses 6.3.2 and clause 6.4.2. The internal impedance of the test power source
shall be low enough for its effect on the test results to be negligible. For the purpose of the tests, the voltage of the
power source shall be measured at the input terminals of the equipment.

ETSI



18 Draft ETSI EN 300 422-4 V2.0.2 (2017-01)

For battery operated equipment, the battery should be removed and the test power source shall be suitably decoupled
and applied as close to the equipment battery terminals as practicable. For radiated measurements any external power
leads should be arranged so as not to affect the measurements. If necessary (or the DUT fails the test) the external
power supply may be replaced with the equipment's own internal batteries at the required voltage, and this shall be
stated on the test report.

Where equipment contains a hon-removabl e rechargeable battery, the battery shall be fully charged before use and used
for the purpose of the testing. The battery status shall be monitored and shall never fall into alow battery condition.

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

During tests the power source voltages shall be within atolerance of < +1 % relative to the voltage at the beginning of
each test. The value of this tolerance can be critical for certain measurements. Using a smaller tolerance provides a
better uncertainty value for these measurements. If internal batteries are used, at the end of each test the voltage shall be
within atolerance of < +1 % relative to the voltage at the beginning of each test.

6.3 Normal test conditions

6.3.1 Normal temperature and humidity

The normal temperature and humidity conditions for tests shall be any convenient combination of temperature and
humidity within the following ranges:

. temperature: +15°Cto +35 °C;

. relative humidity: 20 % to 75 %.
When it isimpracticable to carry out the tests under the conditions stated above, a note to this effect, stating the actual
temperature and relative humidity during the tests, shall be added to the test report.

6.3.2 Normal test power source voltage

6.3.2.1 Mains voltage

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

The frequency of the test power source corresponding to the alternating current (ac) mains shall be between 49 Hz and
51 Hz.

6.3.2.2 Other power sources
For operation from other power sources or types of battery (primary or secondary), the normal test voltage shall be that

declared by the equipment manufacturer and approved by the test laboratory. The values shall be stated in the test
report.

6.4 Extreme test conditions

6.4.1 Extreme temperatures

For tests at extreme temperatures, measurements shall be made in accordance with the following procedure at -10 °C
and +45 °C.

. relative humidity: 20%1to 75 %

ETSI



19 Draft ETSI EN 300 422-4 V2.0.2 (2017-01)

Before measurements are made, the equipment shall have reached thermal balance in the test chamber. The equipment
shall be switched off during the temperature stabilizing period. If the thermal balance is not checked by measurements,
atemperature stabilizing period of at least one hour shall be allowed.

The sequence of measurements shall be chosen and the humidity content in the test chamber shall be controlled so that
excessive condensation does not occur.

Before tests at the higher temperatures, the equipment shall be placed in the test chamber and left until thermal balance
is attained. The equipment shall then be switched on for one minute in the transmit condition, after which the equipment
shall meet the specified requirements.

For tests at the lower extreme temperature, the equipment shall be left in the test chamber until thermal balanceis
attained, then switched to the standby or receive condition for one minute after which the equipment shall meet the
specified requirements.

6.4.2 Extreme test power source voltages

6.4.2.1 Mains voltage

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

6.4.2.2 Other power sources

For equipment using other power sources, or capable of being operated from a variety of power sources, the extreme
test voltages shall be those agreed between the equipment manufacturer and the testing laboratory and shall be recorded
with the results.

7 General conditions

7.1 Normal test modulation

7.1.1  Analogue systems

For normal test modulation, the audio frequency shall be a sinusoidal tone of 1 kHz, set at an input level to the
transmitter 8 dB below the audio limiting threshold as defined in clause 3.1.

For the purpose of determining the transmitter necessary bandwidth, coloured noise according to Recommendation
ITU-R BS.559-2 [i.3], clause 1.3 shall be used, according to the method laid down in clause 8.3.1.

The signal can be either injected directly via atest fixture provided by the manufacturer or by a method stated in the test
report. Under all circumstances the equipment shall conform to the mask shown at clause 8.3.1.2.

7.1.2 Digital systems

Measurements shall be tested in one or more of the following modes:

1) Measurements shall be carried out with analogue input and output signals. Where adigital signal exists
between devices a software test |oad to enable continuous operation shall be used.

2)  Where analogue signals are not applicable, asignal fully excising all components in the transmission chain
shall be used.

3)  Where both analogue and other signals are present in the device, the manufacturer shall ensure that the
transmitter chain isfully excised and state the method of achieving thisin the test report.
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Inall cases:

e  Thesignal can be either injected directly via atest fixture provided by the manufacturer or by a method stated
in the test report.

. A software test load to enable continuous operation and fully excise the transmitter chain shall be used.

The manufacturer shall declare and provide to the test house digital/anal ogue and analogue/digital interfaces if
necessary.

Thetest signal shall be applied at 1 kHz, with nominal level declared by the manufacturer. In all cases the mask defined
in clause 8.3.2.2 or clause 8.3.4.3 shall not be exceeded.
7.1.3 Inductive Receivers

Inductive loop receivers are covered in clause 9.2.

7.2 Artificial antenna

Where applicable, tests shall be carried out using an artificial antennathat shall be a substantially non-reactive
non-radiating load of 50 Q. The return loss measured at the 50 Q connector shall be > 20 dB at the operating frequency
of the DUT and > 14 dB at any measured unwanted frequency outside this band.

7.3 Test fixture

The manufacturer may supply atest fixture suitable to allow relative measurements to be made on the submitted
sample.

In al cases, the test fixture shall provide:
. a connection to an external power supply where practical;
. an audio interface either by direct connection or by an acoustic coupler where applicable.

In addition, the test fixture for integral antenna equipment shall contain a radio frequency coupling device associated
with an integral antenna equipment for coupling the integral antennato an RF port at the working frequencies of the
DUT. This alows certain measurements to be performed using the conducted measurement methods. Only relative

measurements may be performed and only those at or near frequencies for which the test fixture has been calibrated.

The performance characteristics of the test fixture shall be agreed upon with the test laboratory and shall conform to the
following basic parameters:

. the circuitry associated with the RF coupling shall contain no active or non-linear devices,
. the coupling loss shall not influence the measuring results;

e thecoupling loss shall be independent of the position of the test fixture and be unaffected by the proximity of
surrounding objects or people;

. the coupling loss shall be reproducible when the DUT is removed and replaced,;
e  thecoupling loss shall remain substantially constant when the environmental conditions are varied.

The manufacturer shall state the form and details of the test jig within the test report.

7.4 Test site and general arrangements for radiated
measurements

For guidance on radiation test sites, see annex C. Detailed descriptions of the radiated measurement arrangements are
included in annex C.
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7.5 Modes of operation of the transmitter

For the purpose of the measurements according to the present document there should preferably be a facility to operate
the transmitter in an unmodulated state or in a Tx test mode. The method of achieving an unmodulated carrier frequency
or special types of modulation patterns or a Tx test mode may also be decided by agreement between the manufacturer
and the testing laboratory. It shall be described in the test report. It may involve suitable temporary internal
modifications of the DUT. If it is not possible to provide an unmodulated carrier, then this shall be stated in the test
report.

7.6 Arrangement for test signals at the input of the transmitter

For the purpose of the present document, the transmitter audio frequency modulation signal shall be supplied by a
generator at the correct impedance applied at the connections of the stated audio input, unless otherwise stated.

The audio interface is to be optional for devices sending control data to the assistive listening device.

8 Transmitter technical requirements and
corresponding methods for compliance testing

8.1 Frequency stability

8.1.1 Method of measurement (analogue)

The carrier frequency shall be measured (in the absence of modulation) with the transmitter connected to an artificial
antenna (see clause 7.2). A transmitter without an RF port may be placed in atest fixture (see clause 7.3) connected to
an artificial antenna. The measurement shall be made under normal test conditions (see clause 6.3), and extreme test
conditions (clause 6.4.1 and clause 6.4.2 applied simultaneously). The measured value shall be compared with the
nominal value.

8.1.2 Method of measurement (digital)

In case of transmitters that are capable of producing an unmodulated carrier, the measurement method in clause 8.1.1
shall apply; otherwise, the mean of two frequency measurements taken at the same level on the upper and lower sides of
the modulation envelope shall be taken as the measurement. The measured val ue shall be compared with the nominal
value.

8.1.3 Limit

The frequency error shall not exceed 50 parts per million for frequencies below 1 GHz, 15 parts per million between
1 GHz and 2 GHz and 10 ppm above 2 GHz.

Exception: The frequency error for equipment operating in the 2,4 GHz to 2,4835 GHz band shall not exceed 50 parts
per million.

For the measurement uncertainty, see clause 10.

8.2 Rated output power

8.2.1 Method of measurement for equipment without integral antenna
This clause applies to equipment with a permanent RF port.

The transmitter shall be operated at its maximum RF output power and connected to an artificial antenna (see
clause 7.2) and the power delivered to this artificial antenna shall be measured.
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The measurements shall be made under normal test conditions (see clause 6.3), and extreme test conditions (clause 6.4.1
and clause 6.4.2 applied simultaneoudly).

8.2.2 Method of measurement for equipment with integral antenna

8.2.2.1 Method of measurement under normal test conditions
On atest site, the sample shall be placed on the support in the following position:

e for equipment with an internal antenna, it shall stand vertically, with that axis vertical which is closest
to vertical in normal use;

. for equipment with arigid external antenna, the antenna shall be vertical;

. for equipment with anon-rigid external antenna, the antenna shall be extended vertically upwards by a
non-conducting support.

The transmitter shall be switched on, with modulation, and the test receiver shall be tuned to the frequency of the signal
being measured. The test antenna shall be oriented for vertical polarization and shall be raised or lowered through the
specified height range until a maximum signal level is detected on the test receiver.

The transmitter shall be rotated horizontally through 360° until the highest maximum signal is received.
NOTE: This maximum may be alower value than the value obtainable at heights outside the specified limits.

The transmitter shall be replaced by a substitution antenna and the test antenna raised or lowered as necessary to ensure
that the maximum signal is still received. The input signal to the substitution antenna shall be adjusted in level until an
equal or aknown related level to that detected from the transmitter is obtained in the test receiver.

The carrier power is equal to the power supplied to the substitution antenna, increased by the known relationship if
necessary.

The measurement shall be repeated for any alternative antenna supplied by the manufacturer.

A check shall be made in the horizontal plane of polarization to ensure that the value obtained above is the maximum. If
larger values are obtained, this fact shall be recorded in the test report.

Where equipment is head mounted the erp can be measured by:
1) Free space measurement (OATS or Chamber equivalent).

2)  Equipment mounted on alossy head (head phantom filled with a head tissue simulating liquid as described in
CENELEC EN 62209-1 [i.23] and CENELEC EN 62209-2 [i.24].

3) If measurement in free spaceis close to power limit a correction factor of -3 dB will be applied to replace head
losses.

8.2.3 Limit
The measured value shall be:
o For body worn devices within +100 % and -50 % of the manufacturers declared rated output power.

. For 500 mW Hearing Aid systems the measured value shall be within +20 % and -50 %, of the manufacturers
declared rated output power.

The general power limit shall be 10 mW.
Exception, the power limit shall be up to 500 mW in the 169,4 MHz to 169,8125 MHz band.
Exception, the power limit shall be up to 100 mW for ALD accessories.

In all cases, the power limit defined by the national regulations for that band shall not be exceeded. See
CEPT/ERC/REC 70-03 [i.7], annex 10.
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For the measurement uncertainty, see clause 10.

8.3 Necessary bandwidth

8.3.1 Necessary Bandwidth (BN) for Analogue Systems

8311 Method of Measurement

The arrangement of test equipment as shown in figure B.1 shall be used. Note that the noise meter conformsto (quasi
peak) without weighting filter (flat).

With the Low Frequency (LF) audio signal generator set to 1 kHz, the audio input level to the DUT shall be adjusted to
8 dB below the limiting threshold (-8 dB (lim)) as declared by the manufacturer.

The corresponding audio output level from the demodulator shall be measured and recorded.

The input impedance of the noise meter shall be sufficiently high to avoid more than 0,1 dB change in input level when
the meter is switched between input and output.

The audio input level shall be increased by 20 dB, i.e. to +12 dB (lim), and the corresponding change in output level
shall be measured.

It shall be checked that the audio output level hasincreased by < 10 dB.

If this condition is not met, the initial audio input level shall be increased from -8 dB (lim) in 1 dB steps until the above
condition is fulfilled, and the input level recorded in the test report. This level replaces the value derived from the
manufacturer's declaration and is defined as -8 dB (lim).

Measure the input level at the transmitter required to give +12 dB (lim).

The LF generator shall be replaced with the weighted noise source to Recommendation ITU-R BS.559-2 [i.3],
clause 1.3, band-limited to 15 kHz as described in |EC 60244-13 [1], clause 7, and the level shall be adjusted such that
the measured input to the transmitter correspondsto +12 dB (lim).

If the transmitter incorporates any ancillary coding or signalling channels (e.g. pilot-tones), these shall be enabled prior
to any spectral measurements.

If the transmitter incorporates more than one audio input, e.g. stereo systems, the second and subsequent channels shall
be simultaneously driven from the same noise source, attenuated to alevel of -6 dB (lim).

The transmitter RF output spectrum shall be measured, using a spectrum analyser with the following settings:
- centre frequency: fc: Transmitter (Tx) nominal frequency;

- dispersion (Span): fc-1MHztofc+ 1 MHz
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- Resolution BandWidth (RBW): 1kHz;

- Video BandWidth (VBW): 1kHz;
- detector: Peak hold.
8.3.1.2 Limits
0 dBc
-10
fc - 0,35B fc + 0,35B
/ \ -20
-30
B -40
| Pt ~R |
—\ N/ -60
B B
fc-B fc- — fc fc+ o fc+B
2 2

fc = Transmitter carrier frequency

Figure 1: Spectrum mask for analogue or digital Body Worn systems in all bands
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fc = Transmitter carrier frequency

Figure 2. Spectrum mask for 500 mW hearing aid systems

The measurement of Tx broadband noise floor shall be carried out in accordance with clause 8.3.1.1. The -50 dBc point
shall be £"B" kHz from fc measured with an average detector.

To comply, a measured value shall fall below the mask limit as shown in figure 1 or figure 2.
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8.3.2 Necessary Bandwidth (BN) for Digital Systems

8.3.2.1 Method of Measurement
NOTE: This parameter aso includes the limits for spectral components within the out-of-band region.
Principa Spectrum Mask measuring method for digital transmitters:

The transmitter shall be modulated with the test signals defined in clause 7.1.2. In any case the mask shown in clause
8.3.1.2 shall not be exceeded.

e  Step 1: Measure the "Carrier Power" with the spectrum analyser setup:
- Centre Frequency = fc
- Span = Zero span
- Detector = RMS
- Trace Mode = Average
- RBW and VBW =5 x B
- Sweeptime>2s

. Step 2: Measure the "Maximum Relative Level (dBc) at Specified Carrier Offsets” with the following
spectrum analyser setup. This includes broadband noise floor:

- Centre Frequency = fc

- Span> 2 MHz

- Detector = RMS

- Trace Mode = Average

- RBW and VBW =1 kHz

- Sweeptime>2s

8.3.2.2 Limits
Spectrum mask as shown in figure 1 shall not be exceeded.

8.3.3 Occupied Bandwidth for Digital Systems: Alternative Measurement
Procedure

8.3.3.1 Applicability

This procedure can be used to demonstrate conformance to the Necessary Bandwidth (BN) requirement for assistive
listening devices and associated accessories using digital wide band modulation and operating in the 2,4 GHz to
2,4835 GHz band.

8.3.3.2 Definition

The Occupied Channel Bandwidth is the bandwidth that contains 99 % of the power of the signal.

8.3.3.3 Limits
The Occupied Channel Bandwidth shall fall completely within the band givenin clause 8.3.3.1.
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8.3.34 Conformance

8.3.34.1 Test conditions
See clause 6 for the test conditions.
These measurements shall only be performed at normal test conditions.

In case of conducted measurements on smart antenna systems (equipment with multiple transmit chains) measurements
need only to be performed on one of the active transmit chains (antenna outputs).

The measurement shall be performed only on the lowest and the highest frequency within the stated frequency range.
The frequencies on which the tests were performed shall be recorded.

If the equipment can operate with different Nominal Channel Bandwidths (e.g. 20 MHz and 40 MHZz), then each channel
bandwidth shall be tested separately.

8.3.3.4.2 Test method

8.3.34.21 Conducted Measurement

The measurement procedure shall be as follows:

Step 1.

Connect the UUT to the spectrum anal yser and use the following settings:
. Centre Frequency:  The centre frequency of the channel under test
o Resolution BW: ~ 1 % of the span without going below 1 %
. Video BW: 3 x RBW

. Frequency Span: 2 x Nominal Channel Bandwidth (e.g. 40 MHz for a 20 MHz channel)

J Detector Mode: RMS
e  TraceMode: Max Hold
. Sweep time: 1s

Step 2

Wait for the trace to stabilize.
Find the peak value of the trace and place the analyser marker on this peak.
Step 3

Use the 99 % bandwidth function of the spectrum analyser to measure the Occupied Channel Bandwidth of the UUT.
Thisvalue shall be recorded.

NOTE: Make sure that the power envelopeis sufficiently above the noise floor of the analyser to avoid the noise
signalsleft and right from the power envelope being taken into account by this measurement.

8.3.3.4.2.2 Radiated Measurement

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

The test set up and the applicable measurement procedures described in annex C shall be used.

Thetest procedureis as described under clause 8.3.3.4.2.1.
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8.34 Transmitter Unwanted Emissions in the Out-of-band Domain:
Alternative Measurement Procedure

8.34.1 Applicability

This procedureis used to demonstrate conformance to the transmitter emissions in the out-of-band domain requirement
for assistive listening devices and associated accessories using digital wide band modulation and operating in the 2,4 GHz
to0 2,4835 GHz band.

8.3.4.2 Definition

Transmitter unwanted emissionsin the out-of-band domain are emissions when the equipment is in Transmit mode, on
frequenciesimmediatel y outside the necessary bandwidth which results from the modulation process, but excluding
Spurious emissions.

8.3.4.3 Limit

The transmitter unwanted emissionsin the out-of-band domain but outside the allocated band, shall not exceed the
values provided by the mask in figure 3.

NOTE: Withinthe 2 400 MHz to 2 483,5 MHz band, the Out-of-band emissions are fulfilled by compliance with
the Occupied Channel Bandwidth requirement in clause 8.3.3.

Spurious Domain Out Of Band Domain (O0B) Allocated Band Out Of Band Domain (O0OB) Spurious Domairi

A
\ 4

2400 MHz - 2BW 2 400 MHz - BW 2 400 MHz 24835MHz  24835MHz + BW 24835 MHz + 2BW

A: -10 dBm/MHz e.i.rp.
B: -20 dBm/MHz e.i.rp. BW = Occupied Channel Bandwidth in MHz or 1 MHz whichever is greater

C: Spurious Domain limits

Figure 3: Transmit mask

8.3.4.4 Conformance

8.3.4.4.1 Test conditions
These measurements shall only be performed at normal test conditions, see clause 6.3.

For equipment using wide band modulation, the measurement shall be performed at the lowest and the highest channel
on which the equipment can operate. These frequencies shall be recorded.

The egquipment shall be configured to operate at its highest output power.

If the equipment can operate with different Nominal Channel Bandwidths (e.g. 20 MHz and 40 MHz), then each channel
bandwidth shall be tested separately.
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8.3.4.4.2 Test method

8.34.4.2.1 Conducted measurement

The applicable mask is defined by the measurement results from the tests performed under clause 8.3.3 (Occupied
Channel Bandwidth).

T he Out-of-band emissions within the different horizontal segments of the mask provided in figure 3 shall be measured
using the steps below. This method assumes the spectrum analyser is equipped with the Time Domain Power option.

Step 1:
. Connect the DUT to the spectrum analyser and use the following settings:

- Centre Frequency: 2484 MHz

- Span: OHz

- Resolution BW: 1 MHz

- Video BW: 3 MHz

- Detector Mode; RMS

- Trace Mode: Max Hold

- Sweep Mode: Continuous

- Sweep Points: Sweep Time[s] / (1 ps) or 5000 whichever is greater
- Trigger Mode: Video trigger

NOTE 1. Incasevideo triggering is not possible, an external trigger source may be used.

- Sweep Time: > 120 % of the duration of the longest burst detected during the measurement of
the RF Output Power

Step 2 (segment 2 483,5MHzto2483,5MHz + B):
. Adjust the trigger level to select the transmissions with the highest power level.

. For frequency hopping equipment operating in a normal hopping mode, the different hops will result in signal
bursts with different power levels. In this case the burst with the highest power level shall be selected.

. Set awindow (start and stop lines) to match with the start and end of the burst and in which the RM S power
shall be measured using the Time Domain Power function.

. Select RM S power to be measured within the selected window and note the result which is the RM S power
within this 1 MHz segment (2 483,5 MHz to 2 484,5 MHz). Compare this value with the applicable limit
provided by the mask.

o Increase the centre frequency in steps of 1 MHz and repeat this measurement for every 1 MHz segment within
the range 2 483,5 MHz to 2 483,5 MHz + B. The centre frequency of the last 1 MHz segment shall be set to
2483,5MHz + B - 0,5 MHz (which meansthis may partly overlap with the previous 1 MHz segment).

Step 3 (segment 2 483,5MHz + Bto2483,5MHz + 2B):

. Change the centre frequency of the analyser to 2 484 MHz + B and perform the measurement for the first
1 MHz segment within range 2 483,5 MHz + B to 2 483,5 MHz + 2B. Increase the centre frequency in 1 MHz
steps and repeat the measurementsto cover this whole range. The centre frequency of the last 1 MHz segment
shall be set to 2 483,5 MHz + 2B - 0,5 MHz (which means this may partly overlap with the previous 1 MHz

segment).
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Step 4 (segment 2 400 M Hz - B to 2 400 M H2):

. Change the centre frequency of the analyser to 2 399,5 MHz and perform the measurement for the first 1 MHz
segment within range 2 400 MHz - B to 2 400 MHz. Reduce the centre frequency in 1 MHz steps and repeat
the measurementsto cover this whole range. The centre frequency of the last 1 MHz segment shall be set to
2400 MHz - B + 0,5 MHz (which meansthis may partly overlap with the previous 1 MHz segment).

Step 5 (segment 2 400 M Hz - 2B to 2 400 MHz - B):

. Change the centre frequency of the analyser to 2 399,5 MHz - B and perform the measurement for the first
1 MHz segment within range 2 400 MHz - 2B to 2 400 MHz - B. Reduce the centre frequency in 1 MHz steps
and repeat the measurementsto cover this whole range. The centre frequency of the last 1 MHz segment shall
be set to 2 400 MHz - 2B + 0,5 MHz (which meansthis may partly overlap with the previous 1 MHz segment).

Step 6:

. In case of conducted measurementson equipment with a single transmit chain, the declared antenna assembly
gain"G" in dBi shall be added to the resultsfor each of the 1 MHz segments and compared with the limits
provided by the mask given in figure 3. If more than one antennaassembly isintended for this power setting,
the antenna with the highest gain shall be considered.

. In case of conducted measurements on smart antenna systems (equipment with multiple transmit chains), the
measurements need to be repeated for each of the active transmit chains. The declared antenna assembly gain
"G" in dBi for asingle antenna shall be added to these results. If more than one antennaassembly is intended
for this power setting, the antenna with the highest gain shall be considered. Comparison with the applicable
limits shall be done using any of the options given below:

- Option 1: the results for each of the transmit chains for the corresponding 1 MHz segments shall be
added. The additional beamforming gain"Y" in dB shall be added as well and the resulting values
compared with the limits provided by the mask givenin figure 3.

- Option 2: the limits provided by the mask givenin figure 3 shall be reduced by 10 x log,q (A,) and the

additional beamforminggain"Y" in dB. Theresultsfor each of the transmit chains shall be individually
compared with these reduced limits.

NOTE2: A, refersto the number of active transmit chains.

It shall be recorded whether the equipment complies with the mask provided in figure 3.

8.3.4.4.2.2 Radiated measurement

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

Thetest set up and the applicable measurement procedures described in annex C shall be used.

The test procedureis as described under clause 8.3.4.4.2.1.

8.4 Spurious emissions

84.1 Definition

Seeclause 3.1.

8.4.2 Method of measurement

On atest site, the sample shall be placed at the specified height on a non-conducting support. The transmitter shall be
operated at the power as specified under clause 8.2, delivered to the antenna (see clause 5.1).

Radiation of any spurious components shall be detected by the test antenna and receiver, over the frequency range
specified below, excluding the 250 % (out of band region) band of frequencies centred on the channel on which the
transmitter isintended to operate.
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NOTE: The 250 % (out of band region) exclusion is covered by measurements carried out in clause 8.3.1 and
clause 8.3.2.

The measuring receiver, as defined in table 3, shall be tuned over the frequency range 25 MHz to 4 GHz for equipment
operating on frequencies below 1 GHz or in the frequency range of 25 MHz to 12,75 GHz for egquipment operating on
frequencies above 1 GHz.

The term measuring receiver refersto either a selective voltmeter or a spectrum analyser. The bandwidth of the
measuring receiver isgiven in table 3.

Table 3: Reference bandwidth

Frequency being measured Measuring receiver bandwidth
25 MHz to 30 MHz 9 kHz to 10 kHz
30 MHz to 1 000 MHz 100 kHz to 120 kHz
>1 000 MHz 1 MHz

At each frequency at which a component is detected, the sample shall be rotated to obtain maximum response and the
effective radiated power of that component determined by a substitution measurement.

The measurement shall be repeated with the test antennain the orthogonal polarization plane.

If the transmitter allows for standby operation, the tests shall be repeated with the transmitter in standby mode.

8.4.3 Limits
Table 4: Limits for spurious emissions
State Frequency
47 MHz to 74 MHz Other Frequencies Frequencies above

87,5 MHz to 137 MHz below 1 000 MHz 1 000 MHz
174 MHz to 230 MHz
470 MHz to 862 MHz

Operation 4 nW 250 nW 1pw

Standby 2 nW 2 nW 20 nW

Measured values for equipment in each frequency band shall fall below the values givenin table 4.

9 Receiver technical requirements and corresponding
methods for compliance testing

9.1 Analogue and Digital Receivers

9.1.1 Spurious Emissions

9.11.1 Definition
This requirement does not apply to inductive receivers.

Spurious emissions from the receiver or receiver combiner are radio frequency emissions at any frequency, generated
by the equipment, antenna amplifier, down converters or active filters.
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The manufacturer shall provide a representative sample of the receiver system. The level of spurious emissions shall be
measured by either:

a) thepower level from an external RF port; and
the effective radiated power when radiated by the cabinet and structure of the equipment (cabinet radiation); or

b) the effective radiated power when radiated by the cabinet and the integral antenna, in the case of hand-portable
equipment fitted with such an antenna and no external RF port.

9.1.1.2 Method of measuring the power level in a specified load
This method applies only to equipment with an external RF port.

The external RF port of the receiver under test shall be connected to a measuring receiver (see clause 8.4.4). The
receiver under test shall be switched on. The measuring receiver shall be tuned over the frequency range 25 MHz to
4 GHz for equipment operating on frequencies below 1 GHz, or in the frequency range of 25 MHz to 12,75 GHz for
equipment operating on frequencies above 1 GHz.

At each frequency at which a spurious component is detected, the power level shall be recorded as the spurious level
delivered into the specified load.

9.1.1.3 Method of measuring the effective radiated power of the enclosure
This method applies only to equipment with an external RF port.

On atest site, as described in annex C, the equipment shall be placed at the specified height on a non-conducting
support and in the position closest to normal use as declared by the manufacturer. The receiver antenna connector shall
be connected to an artificial antenna (see clause 7.2). The test antenna shall be oriented for vertical polarization and the
length of the test antenna shall be chosen to correspond to the instantaneous frequency of the measuring receiver (see
clause 8.4.4). The output of the test antenna shall be connected to a measuring receiver. The receiver shall be switched
on and the measuring receiver shall be tuned over the frequency range as specified in clause 9.1.1.2. At each frequency
at which a spurious component is detected, the test antenna shall be raised and lowered through the specified range of
height until a maximum signal level is detected by the measuring receiver. When atest site according to clause C.1.1is
used, there is no need to vary the height of the antenna. The receiver shall then be rotated through 360° in the horizontal
plane until the maximum signal level is detected by the measuring receiver. The maximum signal level detected by the
measuring receiver shall be noted.

Thereceiver shall be replaced by a substitution antenna as defined in clause C.1.6.

The substitution antenna shall be oriented for vertical polarization and the length of the substitution antenna shall be
adjusted to correspond to the frequency of the spurious component detected.

The substitution antenna shall be connected to a calibrated signal generator.
The frequency of the calibrated signal generator shall be set to the frequency of the spurious component detected.

The input attenuator setting of the measuring receiver shall be adjusted in order to increase the sensitivity of the
measuring receiver, if necessary.

The test antenna shall be raised and lowered through the specified range of height to ensure that the maximum signal is
received. The input signal to the substitution antenna shall be adjusted to the level that produces alevel detected by the
measuring receiver, that is equal to the level noted while the spurious component was measured, corrected for the
change of input attenuator setting of the measuring receiver. The input level to the substitution antenna shall be
recorded as power level, corrected for the change of input attenuator setting of the measuring receiver.

The measurement shall be repeated with the test antenna and the substitution antenna oriented for horizontal
polarization.

The measure of the effective radiated power of the spurious componentsis the larger of the two power levels recorded
for each spurious component at the input to the substitution antenna, corrected for the gain of the antennaif necessary.
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9.1.1.4 Method of measuring the effective radiated power
This method applies only to equipment with an integral antenna.

The method of measurement shall be performed according to clause 9.1.1.3, except that the receiver input shall be
connected to the integral antenna and not to an artificial antenna.

9.1.15 Limits
The power of the spurious emissions shall not exceed the limits of table 5.

Table 5: Limits for receiver spurious emissions

Receivers and idle/standby transmitters -57dBm 9kHz<f<1GHz
-47 dBm 1 GHz<f

For the measurement uncertainty, see clause 10.

9.1.2 Receiver Blocking

9.1.2.1 Applicability

This requirement applies to assistive listening devices and associated accessories utilizing an analogue or digital
receiver.

This requirement does not apply to inductive receivers.

9.1.2.2 Definition

Receiver blocking is a measure of the equipment ability to receive a wanted signal on its operating channel in the
presence of an unwanted signal (blocking signal) on frequencies other than those of the operating band.

9.1.2.3 Method of Measurement
9.1.23.1 Test conditions
9.1.2.3.1.1 General

See clause 6 for the test conditions. These measurements shall only be performed at normal test conditions.

9.1.2.31.2 2,4 GHz

When supported by the operating frequency range of the equipment, thistest shall be performed on two operating
(hopping) frequencies selected from the operating frequencies used by the equipment. The first (lower) frequency shall
be selected within the range 2 400 MHz to 2 442 MHz while the second (higher) frequency shall be selected within the
range 2 442 MHz to 2 483,5 MHz. The equipment shall be in anormal operating (hopping) mode.

If the equipment can operate with different Nominal Channel Bandwidths, then the smallest channel bandwidth shall be
used. The equipment shall be configured in a mode that results in the lowest data rate for this channel bandwidth.

Continuous wave interference shall be used for testing.

9.1.2.3.1.3 Other Frequencies

When supported by the operating frequency range of the equipment, thistest shall be performed on two operating
frequencies selected from the operating frequencies used by the equipment. The first (lower) frequency shall be selected
within the range F. to Fc MHz while the second (higher) frequency shall be selected within the range Fc to Fy MHz.
The equipment shall be in anormal operating mode.
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F isthe lower frequency limit of the band defined in table 10 of CEPT/ERC/REC 70-03 [i.7] (for example 863 MH2z),
Fc isthe centre frequency of the band defined in table 10 of CEPT/ERC/REC 70-03 [i.7] (for example 864 MHz), and
Fw is the upper frequency limit of the band defined in table 10 of CEPT/ERC/REC 70-03 [i.7] (for example 865 MHZz).

If the equipment can operate with different Nominal Channel Bandwidths, then the smallest channel bandwidth shall be
used. The equipment shall be configured in a mode that results in the lowest data rate for this channel bandwidth.

Continuous wave interference shall be used for testing.
9.1.2.3.2 Test Method

9.1.2.3.2.1 Radiated Measurements

Due to the antennalosses of ALDs, al measurements shall be performed using a radiated measurement to incorporate
the effects of the antenna on receiver performance.

9.1.2.3.2.2 Option 1 - The Use of a Packet Generator and Error Tester

Figure 4 describes an example of the test set-up where both the UUT and the Signalling Unit are as such that they allow
a Packet Generator and Error Tester (e.g. aVector Signal Generator) to be connected.

Packet
Generator
& Error Tester
A
Signalling Unit
(Companion Device
Emulator)
AT I‘ > ; Direct. Coupler
Splitter/ - .‘m__, uuT
.| Combiner - g ‘
» )
Blocking Signal
Source
Y
Spectrum
Analyzer
Optional

Figure 4: Test Set-up for verifying the receiver blocking of an equipment

The different steps below define the procedure to verify the Receiver Blocking requirement as described in clause 9.1.2.
Step 1:

e  TheBlocking Signal Source, the spectrum analyser, the UUT and the Signalling Unit are connected using a
set-up equivalent to the example given by figure 4, although the Blocking Signal Source is switched off at this
moment.

. Make sure the data link connection has been established between UUT and Signalling Unit.

e  The spectrum analyser is optional and can be used to monitor the transmissions of the UUT or to measure the
level of the unwanted signal (Blocking Signal).

Step 2:

e  Withthe blocking signa (unwanted signal) still switched off, adjust the level of the wanted signal to the
lowest possible level at which:

- for digital systems, the Packet Error Rate (PER) is< 10 %.

for analogue systems, the SINAD is> 6 dB.
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. The level of the wanted signal measured at the UUT input is the Receiver Sensitivity (Psens) for the UUT
Step 3:

e  Adjust thereceived (wanted) signal level at the UUT to be 6 dB above the level Psens.

. Configure the Blocking Signal Source for the first frequency in table 6 or table 7.
Step 4:

. Measure the PER of the wanted signal received in the presence of the blocking signal and compare that with
the limit contained in clause 9.1.4.4.

Step 5:
. Repeat step 3 and step 4 for each of the blocking signals (frequency and power) contained in table 6 or table 7.

9.1.2.3.2.3 Option 2 - Radiated Receiver Blocking Test

Figure 5 provides an example of asimplified radiated receiver blocking test set-up.

Receiver Blocking Test Block Diagram

RF Blocking

Interferer PA
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|
!
|
|
!
|
!
|
|
!
|
(opt.) Reactive Power 1
|
|
!
|
!
|
!
!
|
!
|
!
|

Splitter/Combiner
Test Antenna

RF Anechoic Chamber

Assistive Listening | | Variable
Device Transceiver Attenuator

Figure 5: Simplified Test Set-up for verifying the receiver blocking of an equipment

The steps bel ow define the procedure to verify the Receiver Blocking requirement as described in clause 9.1.2.
Step 1:

e  TheBlocking Signal Source, the UUT and the Signalling Unit are connected using a set-up equivalent to the
example given by figure 5, although the Blocking Signal Source is switched off.

. Make sure the data link connection has been established between UUT and Signalling Unit or Companion
Device.

Step 2:

e  Withthe blocking signa (unwanted signal) still switched off, adjust the level of the wanted signal to the
lowest possible level at which:

- for digital systems, the link is permanently present (more than 90 % of time) or the PER is< 10 %.
- for analogue systems, the SINAD is> 6 dB.

e  Thelevel of the wanted signal measured at the UUT input is the Receiver Sensitivity (Psens) for the UUT.
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Step 3:
. Adjust the received (wanted) signal level at the UUT to be 6 dB above the level Psens.

. Configure the Blocking Signal Source for the first frequency in table 6 or table 7, and determine the blocking
signal source amplitude per annex C.

Step 4:
. Verify that the link is present for more than 90 % of the time or the PER is< 10 %.
Step 5:
. Repeat step 3 and step 4 for each of the blocking signals (frequency and power) contained in table 6 or table 7.

9124 Limits

9.1.24.1 Digital Systems
The Packet Error Rate (PER) shall not exceed 10 % for the parameters provided in table 6 or table 7.
Table 6 isapplicable for use in the 2,4 GHz to 2,4835 GHz band.

Table 6: 2,4 GHz Receiver Blocking parameters

Wanted signal mean Blocking signal Blocking signal Type of blocking
power from companion frequency power at the signal
device (dBm) (MHz) antenna port (dBm)
Psens + 6 2 380 and 2 503,5 -67 CW
Psens + 6 2 300 and 2 583,5 -67 CW

Table 7 isapplicable for use in al bands other than 2,4 GHz to 2,4835 GHz defined for ALD usein table 10 of
CEPT/ERC/REC 70-03[i.7] (for example 863 MHz to 865 MHz).

Table 7: Receiver Blocking parameters for other bands defined for ALD use

Wanted signal mean Blocking signal Blocking Type of blocking
power from companion frequency signal power signal
device (dBm) (MHz) at the antenna
port (dBm)
Psens + 6 FL-3 MHz -67 CW
Psens + 6 Fn + 3 MHz -67 CW
Psens + 6 FL-10 MHz -67 CW
Psens + 6 Fn + 10 MHz -67 CW

where F_ isthe lower frequency limit of the band defined in table 10 of CEPT/ERC/REC 70-03 [i.7] (for example
863 MH2z) and F is the upper frequency limit of the band defined in table 10 of CEPT/ERC/REC 70-03 [i.7] (for
example 865 MHz).

9.1.24.2 Analogue Systems

The SINAD shall be greater than or equal to 6 dB for the parameters provided in table 6 or table 7.

9.1.3 Receiver Sensitivity

9.13.1 Definition

Receiver sensitivity isthe ability to receive a wanted signal at low input power level while providing a pre-determined
level of performance. Receiver sensitivity is defined as.

RXsensitiviy = thermal noise floor + 10 x log(B) + NF + SNRneeded
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with:
- NF = noise figure of the receiver in [dB]
- B = declared channel bandwidth in [HZ]
- SNRneeded = minimum needed signal-to-noise ratio for a given technology / operation modein [dB]

Recelver sensitivity is measured when the Psns parameter is determined in the Receiver Blocking test of clause 9.1.2.

9.1.3.2 Method of Measurement

For ALDs and associated accessories, receiver sensitivity is measured when the Psens parameter is measured as part of
the Receiver Blocking test in clause 9.1.2. No separate test is required.

9.1.3.3 Limits

Since the Psns parameter is an essential part of the Receiver Blocking test, conforming to the Receiver Blocking limits
in clause 9.1.2.4 also demonstrates an acceptable level of receiver sensitivity, So no separate receiver sensitivity limits
are imposed for ALDs and associated accessories with analogue or digital receivers.

9.2 Inductive Receivers

9.2.1  Applicability

This clause applies to Assistive Listening Devices including personal sound amplifiers and inductive systems
containing ear-level inductive receivers (T-coils) operating at frequencies below 9 kHz.

The parameters that are applicable to ALDs with inductive receivers are included in this clause. Parameters that are not
applicable to ALDs with inductive receivers are described in table D.2.

9.2.2 Receiver Sensitivity

Receiver sensitivity is defined in clause 9.1.3.1.

The sensitivity of the inductive receiver shall be such that an inductive input signal of 31,6 mA/m shall give the same
hearing aid output signal level as an acoustical input signal (using the M position) of 55 dB SPL to 67 dB SPL in the
frequency range 500 Hz to 4 000 Hz. For in-the-canal hearing aids a sensitivity 3 dB higher than the sensitivity limit of
55 dB SPL to 67 dB SPL is accepted above 1 000 Hz.

10 Measurement uncertainty and interpretation of the
measurement results

Theinterpretation of the results recorded in atest report for the measurements described in the present document shall
be asfollows:

. the measured val ue related to the corresponding limit will be used to decide whether an equipment meets the
requirements of the present document;

. the val ue of the measurement uncertainty for the measurement of each parameter shall be included in the test
report;

e therecorded value of the measurement uncertainty shall be, for each measurement, equal to or less than the
figuresin table 8.
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For the test methods, according to the present document, the measurement uncertainty figures shall be calculated and
shall correspond to an expansion factor (coverage factor) k = 1,96 or k = 2 (which provide confidence levels of
respectively 95 % and 95,45 % in the case where the distributions characterising the actual measurement uncertainties
are normal (Gaussian)). Principles for the calculation of measurement uncertainty are contained in

ETSI TR 100 028 [i.25], in particular in annex D of the ETSI TR 100 028-2 [i.25].

Table 8 is based on such expansion factors.

Table 8: Maximum measurement uncertainty

Parameter Uncertainty
Radio frequency +1 x 107
Audio Output power +0,5 dB
Radiated RF power +6 dB
Conducted RF power Variations using a test fixture +0,75 dB
Maximum frequency deviation:

- within 300 Hz and 6 kHz of audio frequency 5%

- within 6 kHz and 25 kHz of audio frequency +3 dB
Deviation limitation 5%
Radiated emission of transmitter, valid up to 12,75 GHz +6 dB
Radiated emission of receiver, valid up to 12,75 GHz +6 dB
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Annex A (informative):
Relationship between the present document and the
essential requirements of Directive 2014/53/EU

The present document has been prepared under the Commission's standardisation request C(2015) 5376 final [i.18] to
provide one voluntary means of conforming to the essential requirements of Directive 2014/53/EU on the harmonisation
of the laws of the Member States relating to the making available on the market of radio equipment and repealing
Directive 1999/5/EC [i.14].

Once the present document is cited in the Official Journal of the European Union under that Directive, compliance with
the normative clauses of the present document given in table A.1 confers, within the limits of the scope of the present
document, a presumption of conformity with the corresponding essential requirements of that Directive, and associated
EFTA regulations.

Table A.1: Relationship between the present document
and the essential requirements of Directive 2014/53/EU

Harmonised Standard ETSI EN 300 422-4

Requirement Requirement Conditionality
No Description Reference: u/C Condition
Clause No

1 Freguency Stability 8.1 )

2 RF Output Power 8.2 U

3 Necessary bandwidth transmitter for 8.3.1 U

analogue equipment
4 Necessary bandwidth transmitter for | 8.3.2,8.3.3, 8.3.4 U
digital equipment

5 Spurious emissions transmitter 8.4 U

6 Spurious emissions receiver 9.11 C |This requirement does not apply to inductive
receivers.

7 Receiver Blocking 9.1.2 C |This requirement does not apply to inductive
receivers.

8 Receiver Sensitivity 9.1.3 U

9 Receiver Sensitivity 9.2.2 C |Applies to Assistive Listening Devices
including personal sound amplifiers and
inductive systems containing ear-level
inductive receivers (T-coils) operating at
frequencies below 9 kHz

Key to columns:
Requirement:
No A unique identifier for one row of the table which may be used to identify a requirement.

Description A textual reference to the requirement.

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

Requirement Conditionality:

u/C I ndicates whether the requirement is unconditionally applicable (U) or is conditional upon the
manufacturer's claimed functionality of the equipment (C).

Condition Explains the conditions when the requirement is or is not applicable for arequirement which is
classified "conditional”.

Presumption of conformity stays valid only aslong as a reference to the present document is maintained in the list
published in the Official Journal of the European Union. Users of the present document should consult frequently the
latest list published in the Official Journal of the European Union.
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Other Union legislation may be applicable to the product(s) falling within the scope of the present document.
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Annex B (normative):
Measurement of Necessary Bandwidth (B) for analogue

systems

B.1

Bandwidth (B) for analogue systems
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Annex C (normative):
Radiated measurement

C.1  Test sites and general arrangements for
measurements involving the use of radiated fields

C.1.1 General

This clause introduces three most commonly available test sites, an anechoic chamber, an anechoic chamber with a
ground plane and an Open Area Test Site (OATS), which may be used for radiated tests. These test sites are generally
referred to as free field test sites. Both absolute and rel ative measurements can be performed in these sites. Where
absolute measurements are to be carried out, the chamber should be verified. A detailed verification procedureis
described in ETSI TR 102 273 [i.5] or equivalent.

NOTE: To ensurereproducibility and tractability of radiated measurements only these test sites should be used in
measurements in accordance with the present document.

C.1.2 Anechoic chamber

An anechoic chamber is an enclosure, usually shielded, whose internal walls, floor and ceiling are covered with radio
absorbing material, normally of the pyramidal urethane foam type. The chamber usually contains an antenna support at
one end and aturntable at the other. A typical anechoic chamber is shown in figure C.1.

=~~~ Antenna
. support
~

Antenna
support

Figure C.1: A typical anechoic chamber

The chamber shielding and radio absorbing material work together to provide a controlled environment for testing
purposes. Thistype of test chamber attempts to simulate free space conditions.
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The shielding provides atest space, with reduced levels of interference from ambient signals and other outside effects,
whilst the radio absorbing material minimizes unwanted reflections from the walls and ceiling which can influence the
measurements. In practice it is relatively easy for shielding to provide high levels (80 dB to 140 dB) of ambient
interference rejection, normally making ambient interference negligible.

A turntable is capable of rotation through 360° in the horizontal plane and it is used to support the test sample (DUT) at
asuitable height (e.g. 1 m) above the ground plane. The chamber shall be large enough to allow the measuring distance
of at least 3mor 2(d1+d2)2 / A (m), whichever is greater (see clause C.2.7). The distance used in actual measurements

shall be recorded with the test results.

The anechoic chamber generally has several advantages over other test facilities. There is minimal ambient interference,
minimal floor, ceiling and wall reflections and it isindependent of the weather. It does however have some
disadvantages which include limited measuring distance and limited lower frequency usage due to the size of the
pyramidal absorbers. To improve low frequency performance, a combination structure of ferrite tiles and urethane foam
absorbersis commonly used.

All types of emission, sensitivity and immunity testing can be carried out within an anechoic chamber without
limitation.

C.1.3 Anechoic chamber with a conductive ground plane

An anechoic chamber with a conductive ground plane is an enclosure, usually shielded, whose internal walls and ceiling
are covered with radio absorbing material, normally of the pyramidal urethane foam type. The floor, which is metallic,
is not covered and forms the ground plane. The chamber usually contains an antenna mast at one end and a turntable at
the other. A typical anechoic chamber with a conductive ground plane is shown in figure C.2.

Thistype of test chamber attempts to simulate an ideal Open Area Test Site whose primary characteristic is a perfectly
conducting ground plane of infinite extent.
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Figure C.2: A typical anechoic chamber with a conductive ground plane
Inthisfacility the ground plane creates the wanted reflection path, such that the signal received by the receiving antenna

isthe sum of the signals from both the direct and reflected transmission paths. This creates a unique received signal
level for each height of the transmitting antenna (or DUT) and the receiving antenna above the ground plane.
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The antenna mast provides a variable height facility (from 1 m to 4 m) so that the position of the test antenna can be
optimized for maximum coupled signal between antennas or between a DUT and the test antenna.

A turntable is capable of rotation through 360° in the horizontal plane and it is used to support the test sample (DUT) at
a specified height, usually 1 m above the ground plane. The chamber shall be large enough to alow the measuring
distance of at least 3 m or 2(d;+d,)2/ A (m), whichever is greater.

The distance used in actual measurements shall be recorded with the test results.

Emission testing involvesfirstly "peaking” the field strength from the DUT by raising and lowering the receiving
antenna on the mast (to obtain the maximum constructive interference of the direct and reflected signals from the DUT)
and then rotating the turntable for a"peak" in the azimuth plane. At this height of the test antenna on the mast, the
amplitude of the received signal is noted. Secondly the DUT is replaced by a substitution antenna (positioned at the
DUT's phase or volume centre) which is connected to asignal generator. The signal is again "peaked" and the signal
generator output adjusted until the level, noted in stage one, is again measured on the receiving device.

Receiver sensitivity tests over aground plane also involve "peaking" the field strength by raising and lowering the test
antenna on the mast to obtain the maximum constructive interference of the direct and reflected signals, thistime using
a measuring antenna which has been positioned where the phase or volume centre of the DUT will be during testing. A
transform factor is derived. The test antenna remains at the same height for stage two, during which the measuring
antennais replaced by the DUT. The amplitude of the transmitted signal is reduced to determine the field strength level
at which a specified response is obtained from the DUT.

C.1.4 Open Area Test Site (OATS)

An Open Area Test Site comprises aturntable at one end and an antenna mast of variable height at the other end above
aground plane which, in theideal case, is perfectly conducting and of infinite extent. In practice, whilst good
conductivity can be achieved, the ground plane size has to be limited. A typical Open Area Test Siteisshown in
figure C.3.

Dipole antennas

Antenna mast

/

length 3 mor 10 m

\

Turntable

Ground plane

Figure C.3: A typical Open Area Test Site

The ground plane creates a wanted reflection path, such that the signal received by the receiving antennais the sum of
the signals received from the direct and reflected transmission paths. The phasing of these two signals creates a unique
received level for each height of the transmitting antenna (or DUT) and the receiving antenna above the ground plane.

Site qualification concerning antenna positions, turntable, measurement distance and other arrangements are same as for
anechoic chamber with a ground plane. In radiated measurements an OATS isalso used by the same way as anechoic
chamber with aground plane.
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Typical measuring arrangement common for ground plane test sitesiis presented in figure C.4.
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Figure C.4: Measuring arrangement on ground plane test site
(OATS set-up for spurious emission testing)

C.1.5 Test antenna

A test antennais always used in radiated test methods. In emission tests (i.e. frequency error, effective radiated power,
spurious emissions and adjacent channel power) the test antennais used to detect the field from the DUT in one stage of
the measurement and from the substitution antenna in the other stage. When the test site is used for the measurement of
receiver characteristics (i.e. sensitivity and various immunity parameters) the antennais used as the transmitting device.

The test antenna should be mounted on a support capable of allowing the antennato be used in either horizontal or
vertical polarization which, on ground plane sites (i.e. anechoic chambers with ground planes and Open Area Test
Sites), should additionally alow the height of its centre above the ground to be varied over the specified range (usually
1mto4m).

In the frequency band 30 MHz to 1 000 MHz, dipole antennas (constructed in accordance with ANSI C63.5 [i.6] are
generally recommended). For frequencies of 80 MHz and above, the dipoles should have their arm lengths set for
resonance at the frequency of test. Below 80 MHz, shortened arm lengths are recommended. For spurious emission
testing, however, a combination of bicones and log periodic dipole array antennas (commonly termed "log periodics")
could be used to cover the entire 30 MHz to 1 000 MHz band. Above 1 000 MHz, waveguide horns are recommended
although, again, log periodics could be used.

NOTE: Thegainof ahorn antennais generally expressed relative to an isotropic radiator.

C.1.6 Substitution antenna

The substitution antennais used to replace the DUT for tests in which atransmitting parameter (i.e. frequency error,
effective radiated power, spurious emissions and adjacent channel power) is being measured. For measurementsin the
frequency band 30 MHz to 1 000 MHz, the substitution antenna should be a dipole antenna (constructed in accordance
with ANSI C63.5 [i.6] is generally recommended). For frequencies of 80 MHz and above, the dipoles should have their
arm lengths set for resonance at the frequency of test. Below 80 MHz, shortened arm lengths are recommended. For
measurements above 1 000 MHz, a waveguide horn is recommended. The centre of this antenna should coincide with
either the phase centre or volume centre.
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C.1.7 Measuring antenna

The measuring antennais used in tests on aDUT in which areceiving parameter (i.e. sensitivity and various immunity
tests) is being measured. Its purpose is to enable a measurement of the electric filed strength in the vicinity of the DUT.
For measurements in the frequency band 30 MHz to 1 000 MHz, the measuring antenna should be a dipole antenna
(constructed in accordance with ANSI C63.5 [i.6] is generally recommended). For frequencies of 80 MHz and above,
the dipoles should have their arm lengths set for resonance at the frequency of test. Below 80 MHz, shortened arm
lengths are recommended. The centre of this antenna should coincide with either the phase centre or volume centre (as
specified in the test method) of the DUT.

C.1.8 Stripline arrangement

C.1.8.1 General

The stripline arrangement is a RF coupling device for coupling the integral antenna of an equipment to a50 Q radio
frequency terminal. This allows the radiated measurements to be performed without an open air test sitebut in a
restricted frequency range. Absolute or relative measurements can be performed; absolute measurements require a
calibration of the stripline arrangement.

C.1.8.2 Description

The stripline is made of three highly conductive sheets forming part of atransmission line which allows the equipment
under test to be placed within aknown electric field. They shall be sufficiently rigid to support the equipment under test.

C.1.8.3 Calibration

The aim of calibration isto establish at any frequency arelationship between the voltage applied by the signal generator
and the field strength at the designated test areainside the stripline.

C.1.8.4 Mode of use

The gtripline arrangement may be used for all radiated measurements within its calibrated frequency range.

The method of measurement is the same as the method using an open air test site with the following change. The
stripline arrangement input socket is used instead of the test antenna.

C.2 Guidance on the use of radiation test sites

C.2.1 General

This clause details procedures, test equipment arrangements and verification that should be carried out before any of the
radiated test are undertaken. These schemes are common to all types of test sites described in annex C.

C.2.2 Verification of the test site

No test should be carried out on atest site which does not possess a valid certificate of verification. The verification
procedures for the different types of test sites described in annex C (i.e. anechoic chamber, anechoic chamber with a
ground plane and Open Area Test Site) are given in ETSI TR 102 273 [i.5] or equivalent.
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C.2.3 Preparation of the DUT

The manufacturer should supply information about the DUT covering the operating frequency, polarization, supply
voltage(s) and the reference face. Additional information, specific to the type of DUT should include, where relevant,
carrier power, channel separation, whether different operating modes are available (e.g. high and low power modes) and
if operation is continuous or is subject to a maximum test duty cycle (e.g. 1 minute on, 4 minutes off).

Where necessary, a mounting bracket of minimal size should be available for mounting the DUT on the turntable. This
bracket should be made from low conductivity, low relative dielectric constant (i.e. less than 1,5) material(s) such as
expanded polystyrene, balsa wood, etc.

C.2.4 Power supplies to the DUT

All tests should be performed using power supplies wherever possible, including tests on DUT designed for battery-
only use. In all cases, power leads should be connected to the DUT's supply terminals (and monitored with a digital
voltmeter) but the battery should remain present, electrically isolated from the rest of the equipment, possibly by putting
tape over its contacts.

The presence of these power cables can, however, affect the measured performance of the DUT. For this reason, they
should be made to be "transparent"” as far as the testing is concerned. This can be achieved by routing them away from
the DUT and down to the either the screen, ground plane or facility wall (as appropriate) by the shortest possible paths.
Precautions should be taken to minimize pick-up on these leads (e.g. the leads could be twisted together, loaded with
ferrite beads at 0,15 m spacing or otherwise |oaded).

C.2.5 Volume control setting for analogue speech tests

Unless otherwise stated, in all receiver measurements for anal ogue speech the receiver volume control where possible,
should be adjusted to give at least 50 % of the rated audio output power. In the case of stepped volume controls, to
volume control should be set to the first step that provides an output power of at least 50 % of the rated audio output
power. This control should not be readjusted between normal and extreme test conditions in tests.

C.2.6 Range length

The range length for all these types of test facility should be adequate to alow for testing in the far-field of the DUT
i.e. it should be equal to or exceed:

2(dy +d,)?
A
where:

d;: isthelargest dimension of the DUT/dipole after substitution (m);
d,: isthelargest dimension of the test antenna (m);

A. isthetest frequency wavelength (m).

It should be noted that in the substitution part of this measurement, where both test and substitution antennas are half
wavel ength dipoles, this minimum range length for far-field testing would be:

2A

It should be noted in the test report when either of these conditions is not met so that the additional measurement
uncertainty can be incorporated into the results.

NOTE 1: For thefully anechoic chamber, no part of the volume of the DUT should, at any angle of rotation of
the turntable, fall outside the "quiet zone" of the chamber at the nominal frequency of the test.
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NOTE 2: The"quiet zone" is avolume within the anechoic chamber (without a ground plane) in which a specified
performance has either been proven by test, or is guaranteed by the designer/manufacture. The specified
performanceis usualy the reflectivity of the absorbing panels or a directly related parameter (e.g. signal
uniformity in amplitude and phase). It should be noted however that the defining levels of the quiet zone
tend to vary.

NOTE 3: For the anechoic chamber with a ground plane, afull height scanning capability, i.e. 1 mto 4 m,
should be available for which no part of the test antenna should come within 1 m of the absorbing panels.
For both types of Anechoic Chamber, the reflectivity of the absorbing panels should not be worse than -5
dB.

NOTE 4: For both the anechoic chamber with a ground plane and the Open Area Test Site, no part of any
antenna should come within 0,25 m of the ground plane at any time throughout the tests. Where any of
these conditions cannot be met, measurements should not be carried out.

C.2.7 Site preparation

The cables for both ends of the test site should be routed horizontally away from the testing areafor a minimum of 2 m
(unless, in the case both types of anechoic chamber, a back wall is reached) and then allowed to drop vertically and out
through either the ground plane or screen (as appropriate) to the test equipment. Precautions should be taken to
minimize pick up on these leads (e.g. dressing with ferrite beads, or other loading). The cables, their routing and
dressing should be identical to the verification set-up.

NOTE: For ground reflection test sites (i.e. anechoic chambers with ground planes and Open Area Test Sites)
which incorporate a cable drum with the antenna mast, the 2 m requirement may be impossible to comply
with.

Calibration data for all items of test equipment should be available and valid. For test, substitution and measuring
antennas, the data should include gain relative to an isotropic radiator (or antenna factor) for the frequency of test. Also,
the VSWR of the substitution and measuring antennas should be known.

The calibration dataon al cables and attenuators should include insertion loss and VSWR throughout the entire
frequency range of the tests. All VSWR and insertion loss figures should be recorded in the log book results sheet for
the specific test.

Where correction factors/tables are required, these should be immediately available.

For al items of test equipment, the maximum errors they exhibit should be known a ong with the distribution of the
error e.g.:

. cable loss: 0,5 dB with arectangular distribution;
. measuring receiver: 1,0 dB (standard deviation) signal level accuracy with a Gaussian error distribution.

At the start of measurements, system checks should be made on the items of test equipment used on the test site.

C.3  Coupling of signals

C.3.1 General

The presence of leads in the radiated field may cause a disturbance of that field and lead to additional measurement
uncertainty. These disturbances can be minimized by using suitable coupling methods, offering signal isolation and
minimum field disturbance (e.g. optical and acoustic coupling).

C.3.2 Data signals

Isolation can be provided by the use of optical, ultra-sonic or infra-red means. Field disturbance can be minimized by
using a suitable fibre optic connection. Ultra-sonic or infra-red radiated connections require suitable measures for the
minimization of ambient noise.

ETSI



48 Draft ETSI EN 300 422-4 V2.0.2 (2017-01)

C.3.3 Speech and analogue signals

C.3.3.0 General

Where an audio output socket is not available an acoustic coupler should be used.

When using the acoustic coupler, care should be exercised that possible ambient noise does not influence the test result.

C.3.3.1 Acoustic coupler description

The acoustic coupler comprises a plastic funnel, an acoustic pipe and a microphone with a suitable amplifier. The
material s used to fabricate the funnel and pipe should be of low conductivity and of low relative dielectric constant
(i.e. lessthan 1,5).

e  Theacoustic pipe should be long enough to reach from the DUT to the microphone which should be located in
aposition that will not disturb the RF field. The acoustic pipe should have an inner diameter of about 6 mm
and awall thickness of about 1,5 mm and should be sufficiently flexible so as not to hinder the rotation of the
turntable.

e  Theplastic funnel should have a diameter appropriate to the size of the loudspeaker in the DUT, with soft
foam rubber glued to its edge, it should be fitted to one end of the acoustic pipe and the microphone should be
fitted to the other end. It is very important to fix the centre of the funnel in areproducible position relative to
the DUT, since the position of the centre has a strong influence on the frequency response that will be
measured. This can be achieved by placing the DUT in a close fitting acoustic mounting jig, supplied by the
manufacturer, of which the funnel is an integral part.

e  The microphone should have a response characteristic flat within 1 dB over afrequency range of 50 Hz to
20 kHz, alinear dynamic range of at least 50 dB. The sensitivity of the microphone and the receiver audio
output level should be suitable to measure asignal to noise ratio of at least 40 dB at the nominal audio output
level of the DUT. Its size should be sufficiently small to couple to the acoustic pipe.

e  Thefreguency correcting network should correct the frequency response of the acoustic coupler so that the
acoustic SINAD measurement is valid.

C.3.3.2 Calibration

The aim of the calibration of the acoustic coupler isto determine the acoustic SINAD ratio which is equivalent to the
SINAD ratio at the receiver output.

C.4  Standard test position

The standard position in all test sites, except the stripline arrangement, for equipment which is not intended to be worn
on a person, including hand-held equipment, shall be on anon conducting support with an €, as close as possible to one

and the height should be 1 m, capable of rotating about a vertical axis through the equipment. The standard position of
the equipment shall be the following:

a) for equipment with an internal antenna, it shall be placed in the position closest to normal use as declared by
the manufacturer;

b) for equipment with arigid external antenna, the antenna shall be vertical;

c¢) for equipment with anon-rigid external antenna, the antenna shall be extended vertically upwards by a
non-conducting support.

Equipment which isintended to be worn on a person may be tested using a simulated man as support.

The simulated man comprises a rotatable acrylic tube filled with salt water, placed on the ground.
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The container shall have the following dimensions:

. Height: 1,701 m;
° Inside diameter: 300+ 5mm;
. Sidewall thickness: 5+ 0,5 mm.

The container shall be filled with a salt (NaCl) solution of 1,5 g per litre of distilled water.
The equipment shall be fixed to the surface of the simulated man, at the appropriate height for the equipment.

NOTE: To reduce the weight of the simulated man it may be possible to use an alternative tube which has a
hollow centre of 220 mm maximum diameter.

In the stripline arrangement the equipment under test or the substitution antennais placed in the designated test areain
the normal operational position, relative to the applied field, on a pedestal made of alow dielectric materia (dielectric
constant less than 2).

C.5 Test fixture

C.5.1 General

The test fixture is only needed for the assessment of integral antenna equipment.

C.5.2 Description

The test fixture is aradio frequency coupling device associated with an integral antenna equipment for coupling the
integral antennato a 50 Q radio frequency terminal at the working frequencies of the equipment under test. This alows
certain measurements to be performed using the conducted measurement methods. Only relative measurements may be
performed and only those at or near frequencies for which the test fixture has been calibrated.

In addition, the test fixture may provide:
a) aconnection to an external power supply;

b) inthe case of assessment of speech equipment, an audio interface either by direct connection or by an acoustic
coupler.

In the case of non-speech equipment, the test fixture can a so provide the suitable coupling means e.g. for the data
output.

The test fixture shall normally be provided by the manufacturer.

The performance characteristics of the test fixture shall be approved by the testing laboratory and shall conform to the
following basic parameters:

a) thecoupling loss shall not be greater than 30 dB;

b) acoupling loss variation over the frequency range used in the measurement which does not exceed 2 dB;
c) circuitry associated with the RF coupling shall contain no active or non-linear devices;

d) theVSWR at the 50 Q socket shall not be more than 1,5 over the frequency range of the measurements;

€) thecoupling loss shall be independent of the position of the test fixture and be unaffected by the proximity of
surrounding objects or people. The coupling loss shall be reproducible when the equipment under test is
removed and replaced;

f)  the coupling loss shall remain substantially constant when the environmental conditions are varied.

The characteristics and calibration shall be included in the test report.
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C.5.3 Calibration

The calibration of the test fixture establishes a relationship between the output of the signal generator and the field
strength applied to the equipment placed in the test fixture.

The calibration isvalid only at a given frequency and for a given polarization of the reference field.

The actual set-up used depends on the type of the equipment (e.g. data, speech, etc.).

Receiver

Signal - >—— under test -—>—— 1 —>—— 2

generator

Test fixture

NOTE 1: Coupling device, e.g. AF load/acoustic coupler (in the case of speech equipment).
NOTE 2: Device for assessing the performance, e.g. distortion factor/audio level meter, BER measuring device, etc.

Figure C.5: Measuring arrangement for calibration

Method of calibration:

a) Measurethe sensitivity expressed as afield strength, as specified in the present document and note the value of
thisfield strength in dBuV/m and the polarization used.

b) Placethereceiver in the test fixture which is connected to the signal generator. The level of the signal generator
producing:

aSINAD of 20 dB;

- abit error ratio of 0,01; or

- amessage acceptance ratio of 80 %, as appropriate;
shall be noted.

The calibration of the test fixture is the relationship between the field strength in dBuV/m and the signal generator level
indBuV emf. Thisrelationship is expected to be linear.

C.5.4 Mode of use

The test fixture may be used to facilitate some of the measurementsin the case of equipment having an integral antenna.

It isused in particularly for the measurement of the radiated carrier power and usable sensitivity expressed as afield
strength under the extreme conditions.

For the transmitter measurements calibration is not required as relative measuring methods are used.
For the receiver measurements calibration is necessary as absolute measurements are used.

To apply the specified wanted signal level expressed in field strength, convert it into the signal generator level (emf)
using the calibration of the test fixture. Apply this value to the signal generator.
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Annex D (informative):
Additional receiver parameters identified under article 3.2 of
Directive 2014/53/EU

Table D.1 listsreceiver parameters defined in ETSI EG 203 336 [i.17] under article 3.2 of Directive 2014/53/EU [i.14]
but not implemented in the present document due to the stated reasons.

Table D.1: Non-implemented Receiver parameters

Receiver parameter Comment
Receiver co-channel rejection Due to the fact that audio streaming to ALDs needs
undisturbed transmission during the whole operation time,
frequency reuse is only done currently when no other
channel has lower interference. Therefore, this Rx
parameter has been never specified.
Receiver spurious response rejection New parameter for the present document which is
currently partly covered in EMC Standard ETSI
EN 301 489-9 [i.4].
Receiver radio-frequency intermodulation  |Receiver intermodulation was never an issue because
intermodulation frequencies were avoided for operation in
the past. ALDs that are capable of operating on multiple
RF channels use frequency planning to avoid undesired
interaction between transmissions.

Receiver dynamic range Dynamic range measurements need intermodulation
performance, see intermodulation discussion.
Reciprocal mixing New parameter which is not included in the present

document as it is not currently clear if this test would be
applicable to ALDs, see intermodulation discussion.
Adjacent channel selectivity Since assisted listening devices are physically very small
and power limited (since body worn hearing aids are
typically powered by a single cell battery), it is not practical
to require adjacent channel selectivity performance with
such units. Therefore, no requirements for adjacent
channel selectivity are placed on assisted listening
devices.

Table D.2 lists receiver parameters defined in ETSI EG 203 336 [i.17] under article 3.2 of Directive 2014/53/EU [i.14]
but not implemented for inductive receiversin clause 9.2 of the present document due to the stated reasons.
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Table D.2: Non-implemented Inductive Receiver parameters

Receiver parameter Comment

Receiver co-channel rejection Since inductive receivers (T-coils) are inherently
short-range it is unlikely that the T-coil would pick up more
than one inductive transmission at a time.

Receiver spurious response rejection Since inductive receivers (T-coils) directly receive a
baseband audio signal that is not modulated onto a
carrier, this is not applicable.

Receiver radio-frequency intermodulation  [Since inductive receivers (T-coils) directly receive a
baseband audio signal that is not modulated onto a
carrier, this is not applicable.

Receiver dynamic range Since inductive receivers (T-coils) directly receive a
baseband audio signal that is not modulated onto a
carrier, this is not applicable.

Reciprocal mixing Since inductive receivers (T-coils) directly receive a
baseband audio signal that is not modulated onto a
carrier, this is not applicable.

Adjacent channel selectivity Since inductive receivers (T-coils) directly receive a
baseband audio signal that is not modulated onto a
carrier, there is no radio channel and this is not applicable.

Receiver blocking Since inductive receivers (T-coils) are inherently
short-range it is unlikely that the T-coil would pick up more
than one inductive transmission at a time and since
inductive receivers (T-coils) directly receive a baseband
audio signal that is not modulated onto a carrier, this is not
applicable.
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Annex E (informative):
Installation test procedure for ALDs in the 173,965 MHz to
216 MHz band

One of the conclusions of the ECC Report 230 [i.10], among others, was a so that ALDs usage of the band
173,965 MHz to 216 MHz under general authorization is possibleif the ETSI harmonised standard ETSI
EN 300 422 [i.2] includes an installation test procedure for ALDs assuring that primary services are not interfered with.

Installers and planners of ALD systems are unlikely to have sophisticated test equipment available.

Following discussion with a number of DAB receiver manufacturers, the following information appears to be common
to al their devices:

The required Gaussian sensitivity for compliance is afield strength of < 34,4 dBuV/m at a centre frequency of
220 MHz, however thisis frequency dependent and its value at other frequencies can be calculated from the following
formula:

FSGmin =[34,4 + 20 x log(F / 220)] dBuV/m
where F isthe frequency in MHz.
given thislevel of sensitivity and that all receivers appear to auto tune, the suggested method is:

1) TheDAB channelsin use at the site should be identified viainformation available from the national
administration;

2) unused channels are selected for the ALD systems;

3) install (a) test ALD transmitter(s) on site;

4) useaportable DAB receiver at the boundary of the site to check interference free reception;
5)  repeat step 4 at nearest house;

6) repeat step 4 outside window at first floor of site;

7) if nointerference is noted complete installation.
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Annex F (informative):
Bibliography

ETSI TR 102 215: "Electromagnetic compatibility and Radio spectrum Matters (ERM); Recommended approach, and
possible limits for measurement uncertainty for the measurement of radiated electromagnetic fields above 1 GHz".

ETSI EN 300 454-1: "Electromagnetic compatibility and Radio spectrum Matters (ERM); Wide band audio links;
Part 1: Technical characteristics and test methods".

Commission Decision of 20 December 2005 on the harmonisation of the 169,4-169,8125 MHz frequency band in the
Community.
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Annex G (informative):
Technical description of Assisted Listening Devices

Hearing impaired persons use hearing aids, which are electro acoustic amplifiersincluding a microphone and a
loudspeaker and having frequency response and dynamic characteristics specific to each hearing loss. In addition, a data
stream may also be included for synchronization or similar functions. Both aids for the hearing impaired and Assistive
Listening devices would normally be prescribed by a hearing professional. They come in awide range of options using
both analogue and digital modulations, these include:

. In order to alleviate problems for those with magjor hearing loss in one ear a system which receives the sounds
from the bad ear transmitsit to the good ear where the sound is mixed to achieve stereo reception providing
improved directionality. In some cases, they may use more than one channel simultaneously.

. A wireless solution for connecting an external remote microphone to the hearing aid could be realized with a
personal transmitter in combination with areceiver, i.e. persona hearing aid system. The transmitter could be
handheld, put around the neck by using a neck loop or put on atable in front of a speaker, ateacher or other
persons whose voice would not be captured without this help because of the surrounding acoustic noise.

. Personal hearing aid systems are low power systems (typically operating with power up to 10 mW) and are
intended for use over short ranges up to afew tens of meters.

. Hearing aids use high power transmitters (up to 500 mW as defined within ECC Decision
ECC/DEC/(05)02 [i.11] and EC Decisions[i.10]) (only in the band 169,4 MHz to 169,8125 MHZz). These
systems are usually used in cases of big events or locations such as theatres, attended by many hearing
impaired people, who otherwise would experience strong acoustic interference from these noisy and
reverberant environments. They take a direct audio feed from the speaker or band, and extend it to the
individual users of hearing systems. In addition, there are a range of wireless accessories such as remote
controls, relays or programmer to allow a hearing professional to tailor the system to an individual's hearing
loss.

e  Thereconsiderations performed in CEPT/ECC under the 169 MHz Mandate to CEPT in 2011/2012 to
undertake the necessary technical studiesin support of a possible review of EC Decision 2005/928/EC are set
out in CEPT Report 43 [i.12]. CEPT Report 43 came to the conclusion that there was the possibility to repeal
the EC Decision 2005/928/EC and to include the regulations for the 169 MHz AL Ds for hearing impaired
people in the technical annex of the amended EC Decision for SRD (Amendment of EC Decision
2006/771/EC[i.9] in EC Decision 2013/752/EU [i.16]). A proposal was made in CEPT Report 44 [i.15] and
this CEPT Report does not identify the necessity to distinguish between personal and public ALD systems as
far as the spectrum co-existence with primary servicesis concerned, i.e. to restrict the radiated power of
handheld equipment. Due to battery life considerations and multiple channel use, it is seen unlikely that such
personal ALD applications would use power levels up to 500 mW e.r.p.

. ECC Report 230 [i.10] on "Harmonisation Possibilities for Assistive Listening Devicesin the Band
174 - 216 MHZ" has been published. Based on the information from ECC Report 230 on ALD frequency
issues in the band 174-216 MHz, ECC/WG FM has adopted a revision of annex 10 to the ERC Rec 70-03 [i.7]
which includes a new entry with regulatory parameters for use of the band 173,965 MHz to 216 MHz asa
tuning range by ALDs. One of the conclusions of the ECC Report 230, among others, was also that ALDs
usage of this band under general authorization is possible if the ETSI harmonised standard ETSI
EN 300 422 [i.2] includes an installation test procedure for ALDs assuring that primary services are not
interfered with. An example of such procedure is given in ECC Report 230. A threshold of 35 dBuV/mis
required to ensure the protection of aDAB receiver located at 1,5 m from the ALD device, subject to DAB
signal strength measurements taken around the ALD operating site. The ALD device should operate under all
circumstances at least 300 kHz away from the channel edge of an occupied DAB channel (seeinstallation test
procedure set out in the informative annex E of the present document).

The radio part of the transmitter and receiver employed in aids for hearing impaired (see clause 3.1), persona sound
amplifiers, and the radio part of accessories associated with these aids shall comply with the requirements of the present
document.

In case that the transmitter has integrated equipment providing functionality not related to the aids for hearing impaired
or their accessories, the transmitter should fulfil the applicable standards for that function.
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Annex H (informative):
Change History

Version Information about changes
First version covering Directive 2014/53/EU [i.14]. Major changes are:
e The ALD section of the previous version of this document (ETSI
ETSI EN 300 422-1 version 1.5.1) has been made into a stand-alone

document;
o References to wireless microphones and PMSEs have been removed;
211 e Alternative procedure for measuring necessary bandwidth of ALDs operating in

the 2,4 to 2,4835 GHz band has been added:;
Receiver blocking and sensitivity requirements have been added;
e Inductive receiver requirements have been added;

Installation test procedure for ALDs operating in the band from 173,965 MHz to
216 MHz has been added.
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