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INTERNATIONAL ELECTROTECHNICAL COMMISSION

CABLED DISTRIBUTION SYSTEMS FOR TELEVISION
AND SOUND SIGNALS -

Part 12: Electromagnetic compatibility of systems
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This publication has been drafted in accordance with the ISO/IEC Directives, Part 3.

Annexes A and B are for information only.

The committee has decided that the contents of this publication will remain unchanged until
2003. At this date, the publication will be:

¢ reconfirmed;
¢ withdrawn;

. rep

laced by a revised edition, or

¢ amended.
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The following differences exist in some countries:

a) In Great Britain, based on the national Regulation MPT 1510: Radiation Limits and
Measurement Standard; Electromagnetic radiation from cabled distribution systems
operating in the frequency range 30 MHz — 1 000 MHz; May 1984 (revised 1989 and 1997)
measurements of radiation from complete systems at the distribution frequencies in use
and at other specified relevant frequencies are performed (Great Britain).

b) In Great Britain, based on the national Regulation MPT 1520: Radiation Limits and
Measurement Standard; Electromagnetic radiation from cabled distribution systems
operating in the frequency range 300 kHz — 30 MHZz; July 1984 (revised 1989 and 1997),

c) In ct, the
Telgcommunications Administration Centre can restrict or prohibi certain

limifs as stated in this standard (Finland).
d) In Finland, based on the Telecommunications Mark
Administration Centre can restrict or prohibit the use o ptworks
for [the reason that the signal quality in the use of
intefrference caused by leakage to the network of/co- e i signals
(Finland).

mmunijcations

e) In Japan, based on the Regulatio
radjated field strength (signal leakag
a d|stance of 3 m in the frequency ra

st Law,
V/m) at
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INTRODUCTION

Standards of the IEC 60728 series deal with cable networks for television, sound signals and

interactive services including equipment, systems and installations:

— for headend-reception, processing and distribution of sound and television signals and their

associated data signals, and

— for processing, interfacing and transmitting all kinds of interactive services using all

applicable transmission media.

They cover all kinds of networks, such as:

— CATV-networks,
—  MAJTV- and SMATV-networks,

— indjvidual receiving networks,

and allkinds of equipment installed in such networks.

The sdope of these standards extends from antennas &nd sp 'rﬂputs to
headend or other interface points, to networks as a who lets, or
termingl inputs, where no network outlet exists.

The standardisation of any user ter . multimedia
termingls etc.) as well as of any ceéaxiak afd opti i erefore
excluded.

This pprt of IEC 60728 has been pre down the measuring methofls and
perfornpance requirement efectromagnetic compatibility of|cabled

distribdtion networks for té

9
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CABLED DISTRIBUTION NETWORKS FOR TELEVISION
AND SOUND SIGNALS -

Part 12: Electromagnetic compatibility of systems

1 Scope

This part of IEC 60728 applies to the radiation characteristics and immunity to electromagnetic
disturbance of cable networks for television signals, sound signals and interactive services and
covers the frequency range 0,15 MHz to 3,0 GHz.

This standard specifies EMC performance requirements and la ods of
measufement.

Cable npetworks beyond the network outlets (e.g. receiver le ich begin
at the |network outlet and at the subscriber's terminal e these
recommendations provided that no other specific provisjen

To min|mise the risk of interference to other radio service from a
cable network and to limit the possible i , bre with
the operation of a network, it is necessary guipment which satisfies the
requirement of IEC 60728-2 regarding i ' ds, but,
also, td b cable
network equipment.

Cable metworks employing coaxi hnge of
serviceps that utilise th brvices,
safety pf life, broadcasting,.ae mobile,
amateyr and cellir radio serwy

As exis di ied for
cabled [networks \

Additiopal prg i ricertain services may be required by national regulations.

2 Norm

The followihg normative documents contain provisions which, through reference in this text,
constityité¢provisions of this part of IEC 60728. For dated references, subsequent amendments
to, or memwmmmmemems

based on this part of IEC 60728 are encouraged to investigate the possibility of applying the
most recent editions of the normative documents indicated below. For undated references, the
latest edition of the normative document referred to applies. Members of IEC and ISO maintain

registers of currently valid International Standards.

IEC 60050(161), International Electrotechnical Vocabulary (IEV) — Chapter 161:

Electromagnetic compatibility
IEC 60096, (all parts) Radio frequency cables

IEC 60728, (all parts) Cabled distribution systems for television and sound signals
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IEC 60728-1:1986, Cabled distribution systems — Part 1: Systems primarily intended for sound
and television signals operating between 30 MHz and 1 GHz 1

IEC 60728-2:—, Cabled distribution systems for television and sound signals — Part 2:
Electromagnetic compatibility of equipment 2

3 Terms, definitions, symbols and abbreviations

3.1 Terms and definitions

For the purposes of this standard, the definitions contained in IEC 60050(161) and the
followinjg definitions apply.

NOTE The most important definitions of IEC 60050(161) are repeated hereafter with'the' | umbering| given in
brackets

3.1.1
(electrpmagnetic) radiation
1) phenomenon by which energy in the form of electrtomagneti from a

sourcelinto space;
2) energy transferred through space in the form
NOTE By extension, the term "electromagnetic radiation"”
[IEV 161-01-10]

3.1.2
immunlity (to a disturbance)
ability ¢f a device, equipm
electromagnetic disturban

e of an

3.1.3

electrgmagneticAdi

any el%ctromagn ipment
or syst¢m, or adversg

NOTE An electromagnetic d t ge in the
propagat i S

[IEV 141-

3.14

screenjing effec
ability pf an_equipmént or system to attenuate the influence of electromagnetic fields from
outside| the”equipment or system or to suppress the radiation of electromagnetic fields from
inside the equipment or system

3.1.5

well-screened

a test set-up can be considered "well-screened" if its radiation level, when terminated with a
matched load, is at least 20 dB below the expected radiation level of the equipment under test,
the test set-up and the equipment being supplied with the same input signal level

1 A new edition of this publication is under consideration.

2 To be published
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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 [IEV 161-01-06]

3.1.7
operating frequency range
passband for the wanted signals for which the equipment has been designed

3.1.8

carrier-to-interference ratio
the minimum level difference measured at the output of an active equipmen
wanted| signal and

betwgen the

— intermodulation products of the wanted signal and/or unwanted due to

nonf-linearities;
— harmonics generated by an unwanted signal;
— unwanted signals that have penetrated into the operating

— unwanted signals that have been converted to
(operating frequency range)

to be prptected

3.1.9

headend

equipment which is connected between Qi a other signal sources and the
remainfler of the cable network, to proce i

NOTE The headend may, for example, comprise a ‘ f bparators

and gengrators.

3.1.10
systen] outlet

a devick for inte@

3.1.11
inhousle networ
a cablg
system

looped

3.1.12
ignitioh noise

the unwanted:-en
from thg ignition sys

of electromagnetic energy, predominantly impulsive in content,|arising
m within a vehicle or device

3.1.13

building penetration loss

the ability of buildings, in which networks for distribution of television and sound are located, to
attenuate the influence of electromagnetic fields from outside the buildings or to suppress the
radiation of electromagnetic fields from inside the buildings

3.1.14

disturbance level

the level of an electromagnetic disturbance at a given location, which results from all
contributing (interference) sources


https://iecnorm.com/api/?name=d65a5e1e53bb029d709fd8669feac0b1

60728-12 0 IEC:2001(E) —9-

3.1.15
degradation (of performance)

an undesired departure in the operational performance of any device, equipment or system

from its intended performance.

NOTE The term "degradation” can apply to temporary or permanent failure.

[IEV 161-01-19]

3.1.16
subscriber's feeder

a feeder connecting a subscriber tap to a network outlet or, where the latter is not used,

d' tl\ to-thao cubceovribhar ao A ANt
O trC— SO0 SCTTOCT COUTPTITCTIC
Irec Yy 9 154

NOTE A subscriber feeder may include filters and a balun transformer.

3.1.17
receiver lead
a lead yhich connects the network outlet to the subscriber equip

3.1.18
external immunity
ability of a device, equipment or network to perfor

electronagnetic disturbances entering other th i
[IEV 161-03-07, modified]

3.2 Abbreviations

AM
CATV
DSC
EMC
EMI
EPIRB
FM

ILS
ITU-R
MATV
RF
SMATV
TV Television

laster Antenna Television (network)

on in the pres
terminals or 3

bnce of
\ntenna

VOR VHF Omnidirectional Range
VSB Vestigial Side Band

4 Methods of measurement

These methods of measurement describe the procedures for the testing of cable networks. The

purpose of the measurements is to determine:

— the level of radiation generated by cable networks, and

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

radiocommunication services and RF applications).
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The measurements cover the essential parameters and environmental conditions in order to
assess cases of electromagnetic incompatibility between cable networks and other electrical or
electronic equipment, networks, installations or other cabled networks with respect to the
intended operation of such cable networks.

NOTE Methods of measurement for digital signals are under consideration.

4.1 Radiation from cable networks

The methods described hereafter are applicable to the measurement of radiation from cable
networks (combination of cables, equipment and networks).

Testing
with th
networ
installal
determ

The nd
radiatig
radiatig

The fie

The su
of the r

If discd
accord

The m4

The fol

Id strength measurement procedure is
sufficigntly accurate and do not requirg’excessi

—  poo ive equipment (plugs, splitters, etc.);

- poo ive equipment (amplifiers, converters, etc.);

—  poo ) ing of the distribution cables against induced voltages;

- exc the ground connections of the input terminals of active and
equipment;

— insyfficient rejection of power supply-borne interference on mains-powered equipme

ried out

$ of the

ribution

$sion to

b.

of the
level of

jch are

ements

method

bassive

nt;

H + £ <l ol
— Inadettatemotntingofconnectors—and—cabtes;

— damage to the screening of cables or connectors.

4.1.1 Field strength method

4.1.1.1 Equipment required

The equipment required for the measurement of the radiation from a network is listed below:

— asuitable spectrum analyzer (battery powered) with a digital recorder or a plotter;

The spectrum analyzer should cover the frequencies distributed within the network with a
resolution bandwidth (IF bandwidth) of 100 kHz and an appropriate slow sweep speed.
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— acalibrated antenna;

It is strongly recommended that a very broadband antenna be used to reduce the number of
measurements. It is also recommended that a directive antenna be used to be able to test
each side of the street independently of the other one. A good choice would be, for
example, a log-periodic antenna covering the frequency range from 80 MHz to 950 MHz.

— acalibrated low-noise amplifier covering the required frequency range;
— an antenna cable of known loss/frequency characteristic;

— a suitable vehicle to carry the above equipment, with the broadband antenna fixed on the
top of the vehicle and oriented in order to get the maximum reception level perpendicular to
the driving direction.

4.1.1.2] Measurement procedure

The arntenna shall be connected to the input of the spectrum 7 jat Qv-noise

Before [starting measurements, a calibration procedure (see~4.1\1.3) i ireo ain the
limit linee related to the limit field values (see 5.1). The me® ent) bn start
for the| first street, following the centre line of the [ bre the
distribution network is installed.

It is important to drive the vehicle slowky along ing to the spectrum gnalyzer
operatipn, to get a clear overview on the scree )

A survey is first conducted in order to i i i bf local
transmp{tters so that these may be eliminate

If one pr more carriers exceed imit_h ehi cks the
frequercy(ies) of this (0 i

If one gr more o C i i isem i , or shall
record fthe spectrum an 3 note that place on the map of the town for a future

repair. jAfter repair

Becaude of thé e to test

both sigles.

4.1.1.3

When ja calibrated oadband antenna is used, the limit line shall be obtained fqQr each
frequerncy’ by calculation with the formula and using the antenna factor given by the antenna
manufdcturer:

U= EL— (ka + Ac)
where
U, is the level corresponding to the permitted limit, in dB(uV);
E, is the field strength limit for the considered frequency, in dB(uV/m);
k, is the antenna factor, in dB;

Ac is the cable loss between antenna and spectrum analyzer, in dB.

If the field strength limit is a very low value, a low noise preamplifier shall be inserted between
the antenna and the spectrum analyzer.


https://iecnorm.com/api/?name=d65a5e1e53bb029d709fd8669feac0b1

-12 - 60728-12 [ IEC:2001(E)
In that case, the formula shall be:
U =E -(kn+Ac) + G
where G is the gain of the low-noise amplifier, in dB.

4.1.2 Power method (substitution measurement method)

In order to obtain more accurate results on the equivalent radiated disturbance power
generated by a network, or if the measurement accuracy achieved on the basis of previous
measurement procedures is not sufficient, the substitution measurement method shall be
appliedr

4.1.2.1 Equipment required

The equipment required for the measurement of the radiation fro

— a sglective measuring receiver covering the frequency range of in
sengitivity;

— brogadband antennas for the frequency range from 3
ante¢nna for the frequency range from 950 MHz to

— a sjgnal generator covering the frequency range of j output
power;

— atrpnsmitting antenna with a front-to
— an attenuator to be connected to the
— suitable measurement cables;

— suitgble mounting eqdi
ant¢nna to be adjusted

Emitting

41.2.2

First th ed at a
suitabl ectrum
analyze ing.

The ma s’and their related frequencies shall be noted (level a,).

Then th network (either the complete network or a section of it) is r¢placed
by a transmitting~antenna supplied by a calibrated signal generator. The antenna shall be a
type with a\front-to-bback ratio of minimum 10 dB, to minimise the reflection effects flom the
building.

An attenuator connected to the base of the antenna is required in all cases in order to avoid
any mismatch. The transmitting antenna shall be set up in front of the wall of the building in the
area of the supposed maximum radiation source.

To minimise other unwanted reflections, the signal generator shall at first be set to a level
Psgo, SO that a sufficient readable value can be noted on the measuring receiver (level a,).

The level of P55 shall be fixed.

Then the position (height and polarisation) of the transmitting antenna shall be varied in order
to get the maximum reading on the measurement receiver (equal or greater than the level a,).


https://iecnorm.com/api/?name=d65a5e1e53bb029d709fd8669feac0b1

60728-12 0 IEC:2001(E) ~ 13-

In this position the transmitting antenna shall be fixed. Now the RF level of the signal generator
(Pgg1) shall be varied to obtain the same level a; on the measuring receiver.

The resulting disturbance power shall be calculated by following formula:
P=Pgg1 —Ac ~Ar * Gp

where
P is the radiated power of the network related to a half-wave dipole, in dB(pW);
Pggq is the available output power of the signal generator, in dB(pW);

Ac  ig the cable attenuation, in dB;
Ar  ig the attenuator loss, in dB;

G, ig the gain of the transmitting antenna related to a half-wav

The mgximum disturbance power shall meet the requirements

By the| above-mentioned measurement method, the g cti iminated with
sufficignt accuracy.

4.2 Immunity of cable networks
Interfedence can enter cable network equipm

— poor or faulty screening of passive

— podr or faulty screening’of active-equi

— podr or faulty screeping of t

— podr or faulty scree

— excgssive inc
equipment;

— insyfficient reje yly<borne interference on mains powered equipment;

hassive

hall be
ts shall

comply|with theMimits given in 5.2.

4.2.1 |Measurement procedure using a disturbing high-power local transmitter

In the case of disturbance, the carrier-to-interference ratio shall be measured at the outlets
subject to disturbance.

First, the wanted signal level in the disturbed channel shall be measured. Next, the cable
network shall be disconnected from the interchange point or the antennas. The disconnected
inputs shall be terminated with 75 Q terminating loads.

The disturbance level of the ingress unwanted signal is then measured by means of a
measuring receiver in the peak mode, taking into account the bandwidth of the signal. Care
shall be taken to ensure that the measuring receiver is well-matched to the network under test
and that the relevant return loss is taken into consideration.
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The difference between the wanted signal level and the level of the interfering unwanted signal
shall comply with the RF carrier-to-interference ratio specified in Table 3.

If the carrier-to-interference ratio is equal to or greater than the nominal 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 network outlet (receiver
leads, receiver, other subscriber installations) shall be disconnected from the network under
test for the purposes of these studies. In the majority of cases disturbance is caused by these
items. The measurement of the disturbance level shall be repeated. After the measurement,
the operating condition of the network shall subsequently be restored.

If all th v
that thq interfering signals are intruding into the cable network. In this ca
strength outside the building shall be measured in the vicinity of the
penetrgtion.

ssumed
ng field
oint of

The maximum field strength shall be determined by changing thé site . The field
strength limit at which the carrier-to-interference ratios according to ®able 3 sha met is
indicated in Table 2.

If the impterfering field strength is equal to or lower than this va Dt meet
the re{uirements and measures shall be take ve the
immunity of the network.

If the measured interfering field strength_ex ¢ i L ements
do not porrespond to the requirements ' e tter). A

solution to this problem shall then be [achieved k and the
radio services operators. See also Note\2 o
5 Performance reg

The re|evant co e’ networks required to meet the values specified

in 5.1 gnd 5.2 are &

- pro

— conpliange with\the\reg nents of the IEC 60728 and IEC 60096 series;

— use| ofsuita ipm omponents (plugs, connectors etc.) and coaxial cables {ulfilling
theg ! of such equipment as can be deemed suitable on the basis of the

— corifect installation/of all parts of network equipment including the provision of appfopriate

connectiohs between cables, plugs and equipment. Thus, only suitable connectipns for
pluis and clamps shall be used. The installation instructions of the manufactureq of the

equipment and components shall be considered.

5.1 Radiation from cable networks

The maximum permitted radiation levels, given in Table 1, apply according to the method of
measurement specified in 4.1, unless other values for each service to be protected are given in
national radio regulations.


https://iecnorm.com/api/?name=d65a5e1e53bb029d709fd8669feac0b1

60728-12 0 IEC:2001(E) —15 -

Table 1 — Radiation limits

Maximum level
Frequency range Radiated Radiated
disturbance power field strength
MHz dB(pW) dB(pVv/m)
5to 30 under consideration under consideration

30 to 1 000 20 27
1 000 to 2 500 43 50
2 500 to 3 000 57 64

NOTE 1| If the radiated field strength is assumed to be the result of a point source istance of
3 m, the [two methods are equivalent.
NOTE 2 | Additional protection may be required for safety of life services op equency
ranges. Frequency ranges of typical safety of life services are given in Annex<A
5.2 Immunity of cable networks
The external immunity limit (Table 2) specifies the efe 3 bdiately
outsidg the building at which a defined RF carri riterion
as sperified in Table 3) shall be obtained in b cable
network.
Tabl Immu
equency range \ \E,i'éd strength
yﬁ\ dB(uV/m)
15 to 9 _J 106
oL TN
NOTE 1 aximum allowable field strength and the minimum darrier-to-
interfere iven in Annex B.
NOTE 2 { i gth nigher than that specified in Table 2 occurs and this field strength disturbs the
correspondi i pork, special measures have to be taken (e.g. increasing signal leyel at the
system i i b ihg effectiveness of the network or changing/not using the affectpd cable
channel,
The pe y iteria for the cable networks refer to AM VSB TV signals in the frgquency
range 3 50 MHz and to FM TV signals in the frequency range 950 MHz to 3 000 MHz.
Where uthci‘ oignalo (U.g ulyllally IIIUdu:GLUd Signala) !J.IU dIOLIIbULCd, l.hc :UVVCI Pcrr |SS|b|e

carrier-to-interference ratios of these signals may not be applied in order to reduce the

immunity of the cable network.

The method of measurement shall be chosen as specified in 4.2.1.
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