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INTERNATIONAL ELECTROTECHNICAL COMMISSION

CABLE NETWORKS FOR TELEVISION SIGNALS,
SOUND SIGNALS AND INTERACTIVE SERVICES -

Part 12: Electromagnetic compatibility of systems

AOADEAALAAD R

FOREWORD

1) The Ipternational Electrotechnical Commission (IEC) is a worldwide organization for standardizatien*cdmprising
all nptional electrotechnical committees (IEC National Committees). The object of IEC|is to [promote
interrjational co-operation on all questions concerning standardization in the electrical and (electronic fields. To
this ¢nd and in addition to other activities, IEC publishes International Standards, TechniCal Specifications,
Techpical Reports, Publicly Available Specifications (PAS) and Guides (hereaftéf<referred to [as “IEC
Publifation(s)”). Their preparation is entrusted to technical committees; any IEC Natiohal Committee ifterested
in thp subject dealt with may participate in this preparatory work. Internatignal, governmental gnd non-
govefnmental organizations liaising with the IEC also participate in this prepafatien. IEC collaboratep closely
with fthe International Organization for Standardization (ISO) in accordance_with conditions determined by
agregment between the two organizations.

2) The fprmal decisions or agreements of IEC on technical matters express$, as nearly as possible, an intefnational
consg¢nsus of opinion on the relevant subjects since each technical committee has representation|from all
intergsted IEC National Committees.

3) IEC Publications have the form of recommendations for international use and are accepted by IEC|National
Comipittees in that sense. While all reasonable efforts aresmade to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsibleMor the way in which they are used or for any
misinterpretation by any end user.

4) In orfpler to promote international uniformity, IEC Natiohal Committees undertake to apply |IEC Puljlications
transparently to the maximum extent possible in their national and regional publications. Any diyergence
betwg¢en any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the Igtter.

5) IEC itself does not provide any attestatiop~of conformity. Independent certification bodies provide conformity
asseg$sment services and, in some areasj.access to IEC marks of conformity. IEC is not responsibl¢ for any
serviges carried out by independent cettification bodies.

6) All uders should ensure that they fiave the latest edition of this publication.

7) No ligbility shall attach to IEC or, its directors, employees, servants or agents including individual expgerts and
membpers of its technical comniittees and IEC National Committees for any personal injury, property dgmage or
other] damage of any naturg® whatsoever, whether direct or indirect, or for costs (including legal fees) and
expepses arising out Of ythe publication, use of, or reliance upon, this IEC Publication or any other IEC
Publipations.

8) Attention is drawh/to the Normative references cited in this publication. Use of the referenced publigations is
indispensable forythe correct application of this publication.

9) Attention is-dfawn to the possibility that some of the elements of this IEC Publication may be the spbject of
pater|t rights! IEC shall not be held responsible for identifying any or all such patent rights.

Internationat Standard IEC 60728-12 has been prepared by technical area o5: cabie networks
for television signals, sound signals and interactive services, of IEC technical committee 100:
Audio, video and multimedia systems and equipment.

This second edition cancels and replaces the first edition published in 2001. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) IEC 60728-12 with its methods of measurement and EMC performance requirements is
explicitly dedicated to “under operating conditions (in situ)” to ensure the ongoing EMC
integrity of cable networks.

b) The first intermediate frequency range (1st IF range) for satellite signal transmission was
extended to cover now frequencies from 950 MHz up to 3500 MHz.
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c) The method of measurement and the requirements for in-band immunity were extended
taking into account the new EMC environment due to the allocation of broadband wireless
services in the frequency band 694 MHz to 862 MHz. As a consequence, the limits of in-
band immunity were specified for analogue and additionally for digital signals in this
frequency range.

d) The substitution method of measurement (power method) was deleted.

e) EMC measurements below 30 MHz were deleted.

f) New Annex D “Measurements at other distances than the standard distance of 3 m”.

g) New Annex E “GPS based leakage detection system for cable networks”.

The text of this International Standard is based on the following documents:
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stability
the spe

FDIS Report on voting
100/2895/FDIS 100/2926/RVD

prmation on the voting for the approval of this International Standard can be f
brt on voting indicated in the above table.

cument has been drafted in accordance with the ISO/IEC. Directives, Part 2.

hder's attention is drawn to the fact that Annex A (ists all of the “in-some-g
on differing practices of a less permanent natdre relating to the subject
d.

all parts in the IEC 60728 series, publishéd-under the general title Cable netw
bn signals, sound signals and interactive Services, can be found on the IEC web

mmittee has decided that the contents of this document will remain unchanged U
date indicated on the IEC website under "http://webstore.iec.ch" in the data re
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INTRODUCTION

Standards and deliverables of the IEC 60728 series deal with cable networks including
equipment and associated methods of measurement for headend reception, processing and
distribution of television and sound signals, and for processing, interfacing and transmitting all
kinds of data signals for interactive services using all applicable transmission media. These
signals are typically transmitted in networks by frequency-multiplexing techniques.

This includes, for instance:

e regional and local broadband cable networks,

L] eXtT/nded satellite and terrestrial television distribution systems,

¢ individual satellite and terrestrial television receiving systems,
and all kinds of equipment, systems and installations used in such cable networks, distfibution
and redeiving systems.

The extent of this standardization work is from the antennas and/or special interfaceg to the
headend or other interface points to the network up to any terminal interface of the eqyipment
on the gustomer's premises.

The standardization work will consider coexistence with usérs of the RF spectrum in wired
and wireless transmission systems.

The stpndardization of any user terminals (i.e. funers, receivers, decoders, multlimedia
termingls, etc.) as well as of any coaxial, balanced.and optical cables and accessories fthereof
is exclyded.
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CABLE NETWORKS FOR TELEVISION SIGNALS,
SOUND SIGNALS AND INTERACTIVE SERVICES -

Part 12: Electromagnetic compatibility of systems

1 Scope

This
electro
interac

NOTE 1
are diffic

This dg
operati

Cable
begin 3

covereJi by this document. Requirements for the electromagnetic compatibility of r|

leads

Cable

exampl
service
typical
may be
certain

2 Normative references

The fol
content
cited a
any am

IEC 60
Electro

agnetic disturbance of cable networks for television signals, sound sighd
ive services and covers the frequency range 0,15 MHz to 3,5 GHz.

Measurements below 30 MHz are not generally considered useful in the context of ‘cable netw|
it to perform in practice.

cument specifies methods of measurement and EMC performance‘requirement
ng conditions (in situ) to ensure the ongoing EMC integrity of cable networks.

networks beyond the system outlets (e.g. the receiverdead, in simplest term
t the system outlet and end at the input to the subscriber's terminal equipment

re specified in IEC 60966-2-4, IEC 60966-2-5 and 1EC 60966-2-6.

hetworks and a wide range of radio services have to coexist. These inclu
e, the emergency services, safety of life;;broadcasting, aeronautical, radio na
5 and also land, mobile, amateur and cellular radio services. Frequency rar
safety of life services are listed in Annex B. Additional protection for certain s
required by national regulations. Annex A gives information on legal requirem
countries.

lowing documents.are referred to in the text in such a way that some or all
constitutes requiréments of this document. For dated references, only the

bplies. For undated references, the latest edition of the referenced document (in
endments) applies.

D50-1614.4990, International  Electrotechnical Vocabulary - Chapt
magnetic compatibility (available at: www.electropedia.org)

prks and

5 under

s) that
are not
eceiver

de, for
igation
ges of
ervices
ents in

of their
edition
cluding

er 161:

IEC 60

96 (all parts), Radio frequency cables

IEC 60728 (all parts), Cable networks for television signals, sound signals and interactive
services

CISPR 16-1-1, Specification for radio disturbance and immunity measuring apparatus and
methods — Part 1-1: Radio disturbance and immunity measuring apparatus — Measuring
apparatus

CISPR 16-1-4, Specification for radio disturbance and immunity measuring apparatus and
methods — Part 1-4: Radio disturbance and immunity measuring apparatus — Antennas and
test sites for radiated disturbance measurements
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3 Terms, definitions, symbols and abbreviated terms

3.1 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60050-161 and the

following apply.

ISO and IEC maintain terminological databases for use in standardization at the fo
addresses:

o |EC Electropedia: available at http://www.electropedia.org/

ability of buildings, in which networks for distribution of television and sound |are locse
attenudte the influence of electromagnetic fields from outside the buildings, er to suppr

carriertto-interference ratio
minimupm level difference measured at the output of an active” equipment or at an

e intefmodulation products of the wanted signal and/or/unwanted signals generated
nontlinearities,

e harmonics generated by an unwanted signal,

e unwanted signals that have penetrated intg‘the operating frequency range,

e unwanted signals that have been converted to the frequency range to be pr
(opgrating frequency range)

3.1.3

degradation

<of performance> undesired( departure in the operational performance of any
equipmient or system from its' intended performance

Note 1 tq entry: The term/*degradation" can apply to temporary or permanent failure.

[SOURLCE: IEC 60050-161:1990, 161-01-19]

3.1.4
disturQance level

level off an-€lectromagnetic disturbance at a given location, which results from all cont
(interference) sources

3.1.5
electromagnetic disturbance

llowing

ted, to
bss the

y other

due to

btected

device,

ibuting

any electromagnetic phenomenon which can degrade the performance of a device, equipment

or system, or adversely affect living or inert matter

Note 1 to entry: An electromagnetic disturbance can be an electromagnetic noise, an unwanted sig
change in the propagation medium itself.

[SOURCE: IEC 60050-161:1990, 161-01-05]

nal or a
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3.1.6

electromagnetic interference

EMI

degradation of the performance of an equipment, transmission channel or system caused by
an electromagnetic disturbance

Note 1 to entry In French, the terms "perturbation électromagnétique” and "brouillage électromagnétique”
designate respectively the cause and the effect, and should not be used indiscriminately.

Note 2 to entry In English, the terms "electromagnetic disturbance" and "electromagnetic interference" designate
respectively the cause and the effect, but they are often used indiscriminately.

[SOURCE: IEC 60050-161:1990, 161-01-06]

3.1.7

electrgmagnetic radiation

radiatipn

1) phenomenon by which energy in the form of electromagnetic waves emanates |from a
solirce into space

2) enegrgy transferred through space in the form of electromagneticowaves

Note 1 tq entry: By extension, the term "electromagnetic radiation" sometimgs/also covers induction phenpmena.

[SOUR[LCE: IEC 60050-161:1990, 161-01-10]

3.1.8
external immunity
ability ¢f a device, equipment or network to perform without degradation in the presg¢nce of
electronagnetic disturbances entering other than-via its normal input terminals or anterlnas

[SOURECE: IEC 60050-161:1990, 161-03-07]

3.1.9
headend
equipmlent that is connected (between receiving antennas or other signal sources gnd the
remaingler of the cable network; to process the signals to be distributed

Note 1 t¢ entry: The headend/ can, for example, comprise antenna amplifiers, frequency converters, cdmbiners,
separatofs and generators!

3.1.10
ignition noise
unwanted emission of electromagnetic energy arising from the ignition system within a |vehicle
or devige

Note 1 to entry: Ignition noise is predominantly impulsive in content.

3.1.11

immunity

<to a disturbance> ability of a device, equipment or system to perform without degradation in
the presence of an electromagnetic disturbance

[SOURCE: IEC 60050-161:1990, 161-01-20]

3.1.12

internal immunity

ability of a device, equipment or system to perform without degradation in the presence of
electromagnetic disturbances appearing at its normal input terminals or antennas

[SOURCE: IEC 60050-161:1990, 161-03-06]
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operating frequency range

passba

3.1.14

nd for the wanted signals for which the equipment has been designed

receiver lead
lead that connects the system outlet to the subscriber's equipment

3.1.15
screen

ing effectiveness

ability of equipment or a system to attenuate the influence of electromagnetic fields from

outside

the equipment or system or to suppress the radiation of electromagnetic fiel

inside

3.1.16

e equipment or system

spur nrftwork

cable
system

3.1.17
subscr
feeder
directly]

Note 1 td

3.1.18
systen
device

3.2 4
AM
DSC
DVB
EMC
EMI
EPIRB
FM
GPS
HFC

etwork normally laid out inside buildings to which splitters, subscriber's taps or
outlets are connected

iber's feeder
connecting a subscriber's tap to a system outlet or, ‘where the latter is no
to the subscriber's equipment

entry: A subscriber's feeder can include filters and balup)transformer.

outlet
for interconnecting a subscriber's feeder and a receiver lead

Abbreviated terms
Amplitude Modulation
Distress, Safety and Calling
Digital Video Broadcasting
Electromagnetic_Compatibility
Electromagnetic Interference
Emergency.Position Indicating Radiobeacons
Frequency Modulation
Global Positioning System
Hybrid Fibre Coax

IEV
ILS
LAS
MIL
NAV
QAM
QPSK
RF
SAT-IF
TV
VOR

International Electrotechnical Vocabulary
Instrument Landing System

Leakage Analysis Software

Military (use)

(Aeronautical) Navigation (Radio)
Quadrature Amplitude Modulation
Quadrature Phase Shift Keying

Radio Frequency

Satellite Intermediate Frequency
Television

VHF Omnidirectional Range

s from

looped

used,
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VSB

Vestigial Side Band

4 Methods of measurement

4.1 Basic principles

These methods of measurement describe the procedures for the testing of cable networks.
The purpose of the measurements is to determine:

o the

level of radiation generated by cable networks, and

e the immunity of cable networks to external field strengths (e.g. those radiated by other

radi

H 4 H a D IH ' AV
CUITTImmurmoativiT oTIVILT O Aallu T\ GP}JIIKJGLIUIIO}.

The mg¢asurements cover the essential parameters and environmental conditions\in grder to

assess
or elec
intende

During

NOTE |
egress n
other ba
possible)

4.2 Radiation from cable networks

421

The m
networ
to be m

When {esting cable networks, thé_terminal equipment may initially be connected. Te

the ca
disconr

satellit¢ receiving outdodrsunit, cable network, distribution installation) may be te

succes

The nu
radiatid
of radis

cases of electromagnetic incompatibility between cable networks and _other el
ronic equipment, networks, installations or other cabled networks wijth respec
d operation of such cable networks.

lethods of measurement for radiated digitally modulated signals are under consideration. F
easurements, where the level of emission is such that the signalyis indeterminate from the ger
Lkground noise, an analogue substitution method is employed,by using an analogue video carri

General

s (combination of cables and equipment). The termination point of the cable r
easured is the system outlet.

ble networks against (the relevant limits requires the terminal equipment
ected. Where limits_are exceeded, individual sections of the network (e.g. hg

mber of tést frequencies shall be selected to give a realistic representation
n patternjthroughout the operating frequency range and to enable the maximu
tion to-be recorded and the results interpreted accurately.

The fie

sion to determipe-which section of the network does not operate within the limits|.

ectrical
to the

the test, the cable network shall operate within its normal operating conditionps, e.g.
with regard to the signal level and signal quality at the system outlets:

r digital
eral and
er where

pthods described in 4.2 are applicable to the measurement of radiation fromp cable

etwork

sting of
to be
adend,
sted in

of the
m level

Id Q’rrpng’rh measurement prnr‘ndllrp is used in order to _achieve results wh

ch are

sufficie

ntly accurate and do not require excessive technical effort.

The maximum permitted radiation level is given in Table 1.

4.2.2

4.2.21

Field strength method

Used antenna

The field strength method uses a suitable electromagnetic field antenna in the frequency
range 30 MHz to 3,5 GHz which is conventionally calibrated in terms of "equivalent electric
component" of the electromagnetic field.
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4.2.2.2 Equipment required to measure the electric field in the frequency range
30 MHz to 3,5 GHz

For the measurement of the radiation from a network, a calibrated measurement system
comprising a radio disturbance measuring receiver with broadband dipole or a log-periodic
antenna with tripod to measure the electric field component, as specified in CISPR 16-1-1 and
CISPR 16-1-4, is required.

NOTE Measuring results received by the use of the described calibrated measuring system do not need a further
correction due to near field condition while measuring.

This document defines radiation levels in terms of field strength at a 3 m distance from a
radiating object. The standard distance is 3 m outside a building. In special cases (e.g. block
of flats), a different measurement distance can be chosen as described in Annex D tak|ng into
account Formula (D.1).

In the frequency range 30 MHz to 1000 MHz, a measurement bandwidth ofy120 kHz and the
quasi-peak detector shall be selected. In the frequency range 1000 MHz to 3500 MHz, a
measullement bandwidth of 1 MHz and the peak detector shall be selected.”"The measyrement
bandwidths and the relevant detector types are defined in CISPR 16-14.

4.2.2.3 Measuring procedure to measure the electric field in‘the frequency range
30 MHz to 3,5 GHz

It will be necessary to ensure that the cable network is opefating with its normal signal |evels.

To rediice the measurement time, the frequency range is normally scanned using the peak
detectgr. The maximum disturbance field strength values identified should then |be re-
measutled using the quasi-peak detector.

In the |case of a broadband dipole, the /neasurement distance d is equal to the djstance
between the BALUN and the telecommunications network and in the case of a log-geriodic
antenng equal to the distance betwgen the telecommunications network and the reference
point of the antenna.

At the| specified measuring, point, the direction, height and polarization (horizonfal and
vertical) of the measuring. antenna shall be varied in order to measure the maximum
disturbance field strength:

NOTE 1 | The actual variation of antenna parameters, particularly the antenna height, depends on the frequency to
be measjured. Wherée the size of the calibrated measuring antenna is not practical, the use of a calibrgted loop
antenna |s useful.

The mgasutement result shall be observed for up to approximately 15 s. The relevant nesult is
the makximum sustained value. Individual peaks shall be ignored.

If the measurement system used delivers only measurement results as RF-voltage levels, the
disturbance field strength level is determined by converting the RF-voltage level using
Formula (1):

Edist=u|+ac+ka (1)

where
E4ist Is the calculated disturbance field strength level in dB(pV/m);

u is the measured voltage level in dB(pV) at the antenna input of the measuring receiver
(50 Q);
ag is the attenuation of the measuring cable in dB;
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k is the antenna factor due to the specification of the manufacturer or the calibration of

the measuring antenna in dB.

NOTE 2 Independently of the actual measurement distance used in any case for the calculation of the disturbance
field strength level, the antenna factor (free space, due to the specification of the manufacturer or the calibrations)
will be taken into account.

4.2.3 Subcarrier measurement procedure
4.2.3.1 General

The analogue subcarrier procedure is used when a direct measurement of radiation using
broadband digital signals is not possible (e.g. when searching leaks or determination of
summatiep—ef—radiated—field—strength—Fhis—is—due—to—a—sensitivity —desrease—at the
measutlement receiver input resulting from a decrease in the signal-to-noise ratio, in ¢ase of
broadbpnd disturbers. The necessary increase of the measuring dynamics can becachigved by

narrowiband subcarriers.

4.2.3.2 Emission level and adjustments

For the evaluation of radiated disturbances of broadband digital signals using the subcarrier
method first, the respective power levels shall be determined. First,’the level of the wanted
broadbpnd digital signal at the feeding point for the subcarrier shall be established using the
appropfiate bandwidth (see Table 1). It is recommended to use“the appropriate detegtor for
each re¢levant frequency range (i.e. quasi-peak detector betow 1 GHz, peak detectorf above
1 GHz)

Subseduently, it is to be examined whether a subcatrier is already present or other narrow-
band rg¢ference signals can be used as subcarriers. Otherwise, an unmodulated sinusoidal
subcartier, if possible fed into the gap between@he digital signals, is used. This subcarrier is
applied so that the level of this signal, measured with a measuring bandwidth of 200 Hz,
corresgonds to the measured value of the digital signal measured before.

If necepsary, the subcarrier can be fed with an increased level compared to the wanted level
of the digital signal. It is importantito appropriately take the system restrictions into agcount.
With thle determination of the disturbance field strength of the subcarrier outlined in 4.2.3.3,
the received measured value shall be corrected accordingly.

In any|case, the application of subcarriers shall be co-ordinated with the respective local
network operator.

4.2.3.3 Determination of disturbing field strength

When the levels of subcarriers and broadband digital signals have been adjusted accofding to
4.2.3.2| the results of the subcarrier measurements at the relevant measuring points provide
the dominant electrical field strength either directly or indirectly as conducted voltage at the

antenna input of the measurement receiver.

If the subcarrier is fed into the relevant cable network with a higher level compared to the
digital wanted signal, this level difference shall be subtracted from the received measured
values accordingly. The result gives the disturbance field strength levels at the measuring
point, together with the wanted signal transmission. The general approach to determine the
field strengths as described in 4.2.2.1 and 4.2.2.3 remains untouched and is applied
accordingly.

4.2.4 GPS based leakage detection system

To get a first and quick survey upon possible leakages of cable networks, GPS based leakage
detection systems could be used. There are systems from different vendors available which
all work in a similar manner. Annex E gives a short introduction to the principle function of
such detection systems.
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4.3 Immunity of cable networks
4.3.1 General

The carrier-to-interference ratio at any system outlet shall be measured by means of a
suitable measuring receiver or spectrum analyser. The results shall meet the limits given in
5.3.

4.3.2 Measurement procedure for interference caused by high-power local outdoor
transmitter

In the case of disturbance, the carrier-to-interference ratio shall be measured at the outlets
subjectrte—distarbanee-

Initially] the wanted signal level in the disturbed channel shall be measured at'\each| outlet.
After thiat, the cable network shall be disconnected from the interchange point.or the antennas
as well as at the system outlets. The open interfaces shall be terminated with 75 Q
termingdting loads.

The digturbance level of the ingress signal is then measured at eaeh’ outlet by meaps of a
measulling receiver in the peak mode, taking into account the bandwidth of the wanted|signal.
Ensure| that the measuring receiver is well-matched to the network under test and that the
relevant return loss is taken into consideration.

The difLerence between the wanted signal level and the)level of the interfering signal level
shall meet the RF carrier-to-interference ratio specifiedin Table 4.

If the garrier-to-interference ratio is equal to op,greater than the stated value, the network
meets the requirements. If the carrier-to-interference ratio is less than the required ratio,
further |studies are necessary. All distribution installations beyond the system outlet (receiver
leads, feceiver, other subscriber's installations) shall be disconnected from the network under
test fonl the purposes of these studies.™In the majority of cases, disturbance is caused by
these fjtems. The measurement ofithe disturbance level shall be repeated. Afier the
measutlement, the normal operating-condition of the network shall subsequently be restored.

If all these provisions do not'lead to a better carrier-to-interference ratio, it shall be agsumed
that the interfering signals-intrude into the cable network. Then, the interfering field strength
outside] the building shall.be measured in the vicinity of the assumed point of penetration. The
maximym field strength’ shall be determined by changing the site of the antenna. The field
strength limit at which the carrier-to-interference ratios according to Table 4 shall be| met is
indicatgd in Table<3.

If the interfering field strength is equal to or lower than this value, the network does npt meet
the reqpirements.

If the measured interfering field strength exceeds this value, then this problem should be
referred to the national regulatory authorities.

5 Performance requirements

5.1 General conditions

The relevant conditions in the sense of good engineering practice applicable to cable
networks to meet the values specified in 5.2 and 5.3 are as follows:

e professional planning;

e compliance with the requirements of the IEC 60728 series and IEC 60096 series;
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e use of suitable equipment, components (plugs, connectors, etc.) and coaxial cables which
are in accordance with the IEC 60728 series and IEC 60096 series, or use of such
equipment which can be deemed suitable on the basis of the details of the technical data
sheets;

e correct installation of all parts of network equipment, including the provision of appropriate
connections between cables, plugs and equipment. Therefore, only suitable connections
for plugs and clamps shall be used. The installation instructions of the manufacturer of the

equ
5.2

5.2.1

ipment and components shall be considered.

Radiation from cable networks and other sources

General

Cable 1
numbe
produc

etworks are operated in a general EMC environment that may be influenced.by

a large

of equipment and systems, the EMC behaviour of which is described. in different

standards (e.g. CISPR 32). Therefore, it might be difficult or even-imposs

distingliish between the different sources of disturbances.

The ma
of mea

5.2.2

For theg
disturb
detecto
CISPR

ximum permitted radiation levels, given in Table 1, shall apply according to the
surement specified in 4.2.

Measurement of the total radiation

measurement of the radiation (caused by a cable network and/or all other p
hnce sources), the total radiation level is measured,with a receiver having a qua
r and/or a peak detector and measuring bandwidths as stated in Table 1 (accof
16-1-1 and CISPR 16-1-4).

Table 1 — Limitsof total radiation

ible to

method

ossible
5i-peak
ding to

Freiquency range Field strength limit Measuring Measuring detdctor
at 3 m distance bandwidth
MHz dB(uVimy kHz
30 to 950 40 120 Quasi-peak
D50 to 2500 50 1000 Peak
2500 to 3500 64 1000 Peak

5.2.3

If durin

Measurement of narrowband radiation

g the measurement of the total radiation according to 4.2.2 a significant contrib

single

carrier,disturbance is present, the measurements shall be repeated and the ra

ition of
diation

limits af:cording to Table 2 shall apply.

Table 2 — Narrowband radiation limits

Frequency range Field strength limit Measuring Measuring detector
at 3 m distance bandwidth
MHz dB(uV/m) kHz
30 to 950 27 120 Quasi-peak
950 to 2500 50 1000 Peak
2500 to 3500 64 1000 Peak

For single carrier measurements, other receivers can also be used.
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5.3 Immunity of cable networks

Table 3 details the maximum expected field strength levels immediately outside the building.
These levels should be used to determine a defined RF carrier-to-interference ratio
(performance criterion as specified in Table 4) to be obtained in the wanted channel at any
point in the cable network. Immunity requirements for equipment are specified in IEC 60728-2.
These requirements however cannot be directly applied to cable networks consisting of
several connected equipment and components.

Table 3 — Maximum expected field strength

Frequency range Field strength
MHz dB(uV/m)
0,15 to 3500 106
694 to 862 1208

2 In cases where digitally modulated wanted signals are applied.

NOTE The interdependence between the maximum allowable field strength“and the minimum carrier-to-
interference ratio according to IEC 60728-1 is given in Annex C.

The pefformance criteria for the cable networks refer to AMS/SB-TV or QAM-DVB signals in
the freguency range 30 MHz to 1000 MHz and to FM-TV'-signals in the frequency range
950 MHz to 3500 MHz.

Where |other signals (e.g. digitally modulated signals) are distributed, the lower permissible
carrier{o-interference ratios of these signals shall lead to a higher immunity of the¢ cable
network.

The mgthod of measurement shall be chosen as specified in 4.3.2.

Table 4 — Required carrier-to-interference ratio

Applicable frequency range Carrier-to-interference ratio
MHz dB
5 to 30 currently undefined
> 57 (AM)
30 to 1000
> 35 (64/256 QAM)
> 33 (FM)
950 to 3500
> 13 (QPSK)
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Annex A
(informative)

Information on legal requirements in some countries

A.1 Legislation in Germany

In Germany, according to Article 6(3) of the Act on Electromagnetic Compatibility of
Equipment of 26 February 2008, the Federal Government is allowed to take special measures
to protect radio receiving and transmitting stations operated in defined frequency ranges for
safety i rications—hAetwe o e of-eteetre i
emissid , suitable and necessary measures have to b¢

in "Order on the protection of public telecommunications networks and radio receiving and
transmitting stations operated in defined frequency ranges for safety pyrposes
(Sicherheitsfunk-Schutzverordnung — SchuTSEV) of 13 May 2009" to protect/safety{related
radio receiving and transmitting stations operating in defined frequency rangep from
electroinagnetic emissions, including precautionary measures.

A.2 Requirements in Germany

The Order sets out requirements to be met by line-bound telecommunications equipment and
networks in defined frequency ranges (Table A.1 and Tabfe A.2).
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Table A.1 — Protection of particular frequency ranges
according to § 3 of the Order

Frequency range Application to be protected
MHz

2,850 to 3,155 Aeronautical communications

3,400 to 3,500 Aeronautical communications

3,800 to 3,950 Aeronautical communications

4,650 to 4,850 Aeronautical communications

5,450 to 5,730 Aeronautical communications

6,925 to 6,765 Aeronautical communications

8,315 to 9,040 Aeronautical communications

10,005 to 10,100 Aeronautical communications

11,075 to 11,400 Aeronautical communications

13,p00 to 13,360 Aeronautical communications

15,p10 to 15,100 Aeronautical communications

17,00 to 18,030 Aeronautical communications

21,924 to 22,000 Aeronautical communications.

23,R00 to 23,350 Aeronautical communications

30,850 to 30,750 MIL

34,850 to 35,810 Authorities andvorganizations with security tasks
38,450 to 39,850 Authorities and organizations with security tasks
43,800 to 45,250 MIL

46,p00 to 47,000 MIL

74,05 to 77,485 Authorities and organizations with security tasks, aeronadtical

navigation

84,p05 to 87,265 Authorities and organizations with security tasks
108}000 to 137,000 Aeronautical communications, aeronautical navigation
138000 to 144,000 Aeronautical communications

165}200 to 165,700 Authorities and organizations with security tasks
167}550 to 169,390 Authorities and organizations with security tasks
169}800 to 170,300 Authorities and organizations with security tasks
1724150 to 173,990 Authorities and organizations with security tasks
240]250 to 270,25 Aeronautical communications
275}250 to 285,25 Aeronautical communications
290,250 to 301,25 Aeronautical communications
306,250 to 318,25 Aeronautical communications

328,250 to 345,25 Aeronautical navigation, aeronautical communications
355,250 to 399,90 Authorities and organizations with security tasks, aeronautical
communications
443,59375 to 444 96875 Authorities and organizations with security tasks
448,59375 to 449,96875 Authorities and organizations with security tasks
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Table A.2 — Field strength limit values at a 3 m distance from
line-bound telecommunications facilities and networks

Frequency Field strength limit value (peak) Measurement
at 3 m distance bandwidth
dB(pV/m)

9 to 150 kHz 40 - 20 x log,(f), fin MHz 200 Hz

> 150 to 1000 kHz 40 - 20 x log,,(f), fin MHz 9 kHz
> 1 to 30 MHz 40 - 8,8 x log,(/), fin MHz 9 kHz
> 30 to 108 MHz 27 @ 120 kHz
> 08 10 TZZ4 MHZ T8 P (27 7 T20 KAk
> 144 to 230 MHz 278 120°kHE
> 230 to 400 MHz 180 (27) @ 120 kHEg
> 400 to 1000 MHz 278 120 kHE
1 to 3 GHz 40 ¢ 1 MHZ

a8 Thellimit corresponds to an equivalent radiation power of 20 dB (pW).

b Thel limit of 18 dB(uV/m) is valid for all broadband digital line-bound broad€ast signals. For all other|signals
the Jimit value is 27 dB(uV/m).

¢ Thig limit corresponds to an equivalent radiation power of 33 dB (pW).

A.3 Reference for legislation in Germany

Order pn the protection of public telecommunications networks and radio receivihg and
transmitting stations operated in defined* frequency ranges for safety purposes
(Sicherheitsfunk-Schutzverordnung — SchusFSEV) of 9 May 2009 with respect to German Act
on Eleqtromagnetic Compatibility of Equipment, Article 6(3).
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Annex B
(informative)

Frequency ranges of typical safety of life services

See Table B.1.

Table B.1 — Frequency ranges of typical safety of life services

Frequency range Service
MHz
4,800 to 75,200 Aeronautical radionavigation; ILS marker beacgns.
108,000 to 117,975 VOR and ILS localizer aeronautical radionavigation
121,450 to 121,550 Emergency position indicating radiobeacans (EPIRBs)
156,525 Distress, safety, and calling (DSC)
1%6,7625 to 156,8375 International marine distress, safety, and calling
242,950 to 243,050 EPIRBs
406,000 to 406,100 EPIRBs

In some areas, additional protection is also required.for ‘radio astronomy bands angd other
radio services.
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Annex C
(informative)

Interdependence between the maximum allowable field strength

and the minimum signal level at system outlet

For the purposes of this document, immunity of the cable network is expressed as a minimum
carrier-to-interference ratio that is expected to be achieved for a specified wanted signal in
the presence of an external (unwanted) field strength. Both parameters are interrelated and
can be derived from each other if it is assumed that the cable network acts as a /2 di
the wol

pole. In

min
spe

min

cou
into|

NOTE
deviate f

By taki
formuld

Minimu

Minus (¢

Plus sd

Plus ca

Resultd

Depeng

relevant.

st case, the following parameters apply:

mum signal level of the wanted signal at the system outlet of the cable-nety
cified in IEC 60728-1;

mum carrier-to-interference ratio for the wanted signal as specifiedsin IEC 6072

scre[)ening effectiveness of the used equipment as specified in IEC 60728-2;

ling factor which represents the transformation of the external electromagne
a disturbing signal. It varies with frequency over a wide range and is calculated

Ay = —20IQ[M} with / inMHz
2n

Vhen measured in arbitrary points in the cable netwerk; signal level and carrier-to-interference
om the above-mentioned parameters.

Tolgranee-margin:

An

adjustment of the minimum signal level to account for systematic uncertainties

ork as

B-1;

ic field
as

(C.1)

ratio can

ng into account normatively defined, (a) or physically determined (b) paramsgters, a
can be formed:
M signal level at system outlet@)..........oooiiiii i [4B(uV)]
arrier-to-interference ratio (@) ........ooeuieiiii i ... [dB]
reening effeCtiVENESS (B) ) . i ... [dB]
upling factor at relevant frequency (b) ..o L [dB/m]
in maximum external field strength ... [dB{uV/m)]
ing on the«actual situation of the network under test, additional parameters may be

in the

sys

ENT deSIg.

Allowance for combination of equipment:

An

Buil

adjustment in the resulting allowable field strength to account for deviating
characteristics of cable networks consisting of several equipment and components
compared to the requirements for equipment as specified in IEC 60728-2.

ding penetration loss:

Depending on the reference point where the external field strength is going to be
measured and the location where the interference is entering the cable network, the
building penetration loss may need to be accounted for by introducing an additional
attenuation for the external field strength.
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For illustration, an example calculation takes into account a cable network inside a building
using analogue signals at a frequency of 166 MHz. The equipment complies with Class A and
the field strength is going to be measured outside the building.

Minimum signal level (IEC 60728-1)...c..iiuiiiiiii e 60 dB(pV)
MiINUS tO1EraNCE MAIGIN ... e e ettt ettt e e eaas 1dB
Minus carrier-to-interference ratio (IEC 60728-1) ....cvuivniiiiiiiii e 57 dB
Plus screening effectiveness (IEC 60728-2)........ciuiiiiiiiii e 85 dB
Plus coupling factor at relevant freqUeNCY ... 11 dB/m
Plus building penetration 10SS .. .. ittt e e 8 dB
Resultd in maximum external field strength ... 106°dB(pV/m)

In another example calculation, a cable network inside a building uses digital signdls at a
frequericy of 850 MHz. The equipment complies with Class A according to |EC 60728-2 and
the field strength is going to be measured inside the building.

Minimujm signal level (IEC 60728-1).....cciiriiiiii e e 54 |dB(uV)
MiNUS 101EraNCe MaArGiN .. ..o e e Tt e e et e e e e aane ..2dB
Minus ¢arrier-to-interference ratio (IEC 60728-1) ......ocivvviiii eSSl .32 dB
Plus sdreening effectiveness (IEC 60728-2)......ccuiiiiiiiii s e .75 dB
Plus cdupling factor at relevant freqUeNCY..........c.oviii e @i 25 dB/m
Plus bdilding penetration 10SS ... e ..0dB

Resultd in maximum external field strength .......... &80 120 dB(pV/m)
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