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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

Part 5: Headend equipment

FOREWORD
1) pmprising
aII promote
fields. To
ifications,
Technlical Reports, Publicly Available Specifications (PAS) and Guides as “IEC
idation(s)”). Their preparation is entrusted to technical committees; any nterested
and non-
bs closely
e With’ condijtions determined by
2) brnational
from all
3) National
nt of IEC
r for any
4) blications
vergence
indicated in
5) e for any
6)
7) mployees, servants or agents including individual experts and
mem ational Committees for any personal injury, property damage or
whether direct or indirect, or for costs (including legal fees) and
expen isi he. publi tion use of, or reliance upon, this IEC Publication or any ¢ther IEC
Publidati
8) Attentjon i N ative references cited in this publication. Use of the referenced publications is
indispen
9) Attent i ibility that some of the elements of this IEC Publication may be the pubject of
paten{ ri p IEC haN note held responsible for identifying any or all such patent rights.
Internatjopal-Standard IEC 60728-5 has been prepared by Technical Area 5: Cable networks
for teleyision 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, of which it
constitutes a technical revision.

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

e Revised title and scope

o Clause 3, several new terms and definitions

e Subclause 4.1, Methods of measurement for digitally modulated signals

e Subclause 4.6.2, RF signal-to-noise ratio (Sp gre/N) for digitally modulated signals
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e Subclause 4.8.2, Procedure for the measurement of group delay variation on DVB channel
converters

e Subclause 4.9, Phase noise of an RF carrier

e Subclause 4.15, Decoding margin (Teletext)

e Annex D, Special national conditions

e Annex E, Correction factors for noise

e Annex F, Digital signal level and bandwidth

e Annex G, Minimum frequency distance of converted satellite signals in the IF range

e Annex H, Measurement errors which occur due to mismatched equipment

e Annex |, Correction factor for spectrum analyser

The tex{ of this standard is based on the following documents:

FDIS Report on vot}f(g\
100/1244/FDIS 100/127};4@\5\ R R

Full infdrmation on the voting for the approval of thi
voting indicated in the above table.

This publication has been drafted in a

The list| of all the parts of the IEC 60728 series orks for
televisiqn signals, sound signals and i terat\t:ve bsite.
The actpal list of all parts S s caybe found on the IEC website.

The committee has d a conterds of this publication will remain unchanded until
the maiptenanc ' e [IEC web site under "http://webstore.idc.ch” in

the datd related secificy cation. At this date, the publication will be

* recoppfirmed,

* with

halversion of this publication may be issued at a later date.

A biling
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INTRODUCTION

Standards of the IEC 60728 series deal with cable networks including equipment and
associated methods of measurement for headend reception, processing and distribution of
television signals, sound signals and their associated data signals and for processing,
interfacing and transmitting all kinds of signals for interactive services using all applicable
transmission media.

This includes

e CATV1-networks,

° MA \ /L 4. ] A A 4 1
VTIICIWUIT NS dllu OIvViMm VTTIICTILWUINS,

e indiyidual receiving networks

and all kinds of equipment, systems and installations installed in su

The exfent of this standardisation work is from the antenpas and/ Ci i source
inputs t¢ the headend or other interface points to the netwgrk

Itimedia
thereof

The stgndardisation of any user terminals (i.e.,
terminals, etc.) as well as of any coaxial, balanced

B
3

1 This word encompasses the HFC networks used nowadays to provide telecommunications services, voice,
data, audio and video both broadcast and narrowcast.
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CABLE NETWORKS FOR TELEVISION SIGNALS,
SOUND SIGNALS AND INTERACTIVE SERVICES -

Part 5: Headend equipment

1 Scope

This part of IEC 60728 defines the characteristics of equipment used in_the headends of
terrestripl broadcast and satellite receiving systems (without satellit or junits and
without those broadband amplifiers in the headend as described in IEC ~[he [satellite
outdoor|units for FSS are described in ETSI ETS 300 158, for BSS i 300N249. Test

methods for both types (FSS and BSS) of satellite outdoor
ETSI ETS 300 457.

This standard

e covgrs the frequency range 5 MHz to 3 000 MHz,

e iden}ifies performance requirements for certain p

e lays|downd

e stipylates methods of measurements;

e intrgduces minimum requirements defini

@Wn in

between

This stgndard defines the qverall cha act [ ypsStream/downstream signals |
external sources/sinks (f® antenna modem termination systems, efc.) and

the sysiem interface tq the ~ i In the
single gquipment as

used in lheaden
met.

Accordi
grades:

case of modular headend systen

hs, also

| C . are described. Cable modem termination
systemg, encrypté, d xare not\described in this standard. If such equij

ment is
ould be

quality
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OUTDOOR INDOOR
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fi
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Demodulator ~ Transcoder  Modulator A
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Data O————— NA —
Video
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3 N
gveee o———— AT\
: g Video /\
© Audio N U
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I_'_I
o
0
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f, —— L
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Element
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IEC 1487/07

Figure 1 — Example of headend
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2 Normative references

The following referenced documents are indispensable for the application of this document.
For dated references, only the edition cited applies. For undated references, the latest edition
of the referenced document (including any amendments) applies.

IEC 60068 (all parts), Environmental testing

IEC 60130-9, Connectors for frequencies below 3 MHz — Part 9: Circular connectors for radio
and associated sound equipment

IEC 602

charact

IEC 604

NOTE I§

IEC 605

IEC 606

IEC 607
Part 1:

IEC 607
Electron

IEC 607
Part 3:

IEC 607
Part 11.

IEC 613

ISO/IEQ

audio inff

ISO/IEC
audio in

bristics of

e

-

17, Graphical symbols for use on equipment

C 60417 can be consulted on the IEC website.

29, Degrees of protection provided by enclosures Qae

17, Graphical symbols for diagrams

\ctive widebanf equip

28-11, n
Safety

£ £ £, PN H £ H 2] Dot 04 - Im] £
o UT mreaour criicrit ror rauiryv trarrorrimicro r Tt T <irryg

evision transmitters

§ forxtelewsiog signals, sound signals and interactive s€

éllite receiving equipment — Part 1: Europe

gchnology — Generic coding of moving pictures and as

rmance

rvices —

Part 2:

rvices —

rvices —

sociated

sociated

ISO/IEC 13818-3, Information technology — Generic coding of moving pictures and associated
audio information — Part 3: Audio

ISO/IEC 13818-4, Information technology — Generic coding of moving pictures and associated
audio information — Part 4: Conformance testing

ITU-R Recommendation BS.468-4, Measurement of audio-frequency noise voltage level in
sound broadcasting

ITU-R Report BT.624-4, Characteristics of television systems

ITU-T Recommendation J.61, Transmission performance of television circuits designed for
use in international connections
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ITU-T Recommendation J.101, Measurement methods and test procedures for teletext signals

ETSI EN 300 421, Digital Video Broadcasting (DVB): Framing structure, channel coding and
modulation for 11/12 GHz satellite services

ETSI EN 300 429, Digital Video Broadcasting (DVB): Framing structure, channel coding and
modulation for cable systems

ETSI EN 300 468, Digital Video Broadcasting (DVB): Specification for Service Information (Sl)
in DVB systems

..... ; VB)- i v ArHe levision

ETSI EN 300 744, Digital Video Broadcasting (DVB): Framing stru¢tuxexchagqne g*lg and
modulaf

ETSI EN 302 307, Digital Video Broadcasting (DVB): SecOnd §ene ructure,
channel coding and modulation systems for Broadcast j News
Gatheripg and other broadband satellite applications

ETSI ETS 300 163, Television systems; NICA of two-

channel digital sound with terrestrial tefewsio

ETSI TH
of Servige Information (Sl)

d usage
3 Terms, definitions,
3.1 Terms and:efi

For the purposes s o

NOTE T
are used

050-723)

gain or

3.1.2
antennapreamplifier

amplifier (often a low noise type) associated with an antenna

3.1.3

attenuation

ratio of the input power to the output power of an equipment or a system, usually expressed in
decibel

[IEV 312-06-06, modified]

3.1.4

automatic gain control (AGC)

automatic control of an equipment to maintain the level of the signal at its output constant,
using the signal to be controlled as the control stimulus

[IEV 702-09-30, modified]
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3.1.5
back-off
nominal difference of the lower level to a higher reference level

3.1.6

carrier-to-intermodulation ratio (C/I)

difference in decibels between the carrier level at a specified point in a system or in an
equipment and the level of a specified intermodulation product or combination of products

3.1.7

carrier-to-noise ratio (C/N)
difference in decibels between the vision or sound carrier level at a given point in the system
and the[noise Tevel at that point (measured within a bandwidth appropriaig o the teleyision or
radio sylstem in use)

[IEV 718-11-21, modified]

3.1.8
combinfr
equipment in which the signals arriving at two or more input pors ingle output
port

NOTE Spme forms of this equipment may be used in the reve

3.1.9
compoIite intermodulation noise (C/
sum of moise and intermodulation prodyets

3.1.10
composite intermodulat]
ratio of [he signal levelPa

3.1.11 Q
decibel|ratio

ten timgs the logaritk wo quantities of power P4 to Pz’ i.e.

10Ig% [dB] (1)

3.1.12
frequericy co
equiment for)chang

g the carrier frequency of one or more signals

3.1.13

gain

ratio of the output power to the input power of any equipment or system, usually expressed in
decibels

[IEV 702-02-11, modified]

3.1.14

grade

classification of performance for equipment for the use in cable networks. The choice of the
appropriate grade is depending on, for example,

- size of network

- structure of network

- lengths of cable between equipment
- kind of services
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- kind of signals

NOTE The essential requirement is that the system performance specification is fulfilled by the design of the
network and choice of the grade of equipment used.

3.1.15

headend

equipment, which is connected between receiving antennas or other signal sources and the
remainder of the cable network, to process the signals to be distributed

[IEV 723-09-11, modified]

NOTE The headend may, for example, comprise antenna amplifiers, frequency converters, combiners, separators
and genegators-

3.1.16
headend for individual reception

headend supplying an individual household; this type of installatio
system putlets

inclade boe pr more

3.1.17
hub headend (hubsite)

headend used to feed the entire operating network j
multiple| optical or RF trunks; the hubsite has no loce

local distribution) via

3.1.18
image ¢arrier power
"power"} in relation to a vision-modulateék carhie efined—as the power at the peak of the

modulafion envelope (i.e. the maximu e)

3.1.19
intermqgdulation
process| whereby the

(called intermod ioN\p
input signals

[IEV 702-07-64, mad

a system produces spurious outpuf signals
es which are linear combinations of thoge of the

3.1.20
landling¢ link\(cab
point-totpoint or piint-to-multipoint connection to headends

3.1.21
level
level of|any’power P4 is the decibel ratio of that power to the standard reference pqwer P,
i.e.

P1
101g—- 2
9P0 (2)

level of any voltage U1 is the decibel ratio of that voltage to the standard reference voltage
Uy, i.e.

20 Ig% (3)
0

NOTE This may be expressed in decibels (relative to 1 pV in 75 Q) or more simply in dB(pV) if there is no risk of
ambiguity.
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3.1.22

local headend

headend having stand-alone signal acquisition or fed from central headend; distribution to
hubsites via optical or RF trunks and possibly some local area distribution

3.1.23

MATV headend

headend used in blocks of flats and in built-up sites to feed TV channels and FM radio
channels into the house network or the spur network

3.1.24

modulation error ratio (MER)
sum of fhe squares of the magnitudes of the ideal symbol vectors divid
squares| of the magnitudes of the symbol error vectors of a sequence o

e surh of the

4)
The res
3.1.25
MPEG-2
refers t , video

coding in ISO/IEC 13818-2 .audio coding i

3.1.26
multipl¢x
stream of all the@a , pore services within a single physical channel

3.1.27
out-of-band emis
emissio
which rd

equencies immediately outside the necessary bapdwidth,
process, but excluding spurious emissions

3.1.28

phase 1
phase ipstabilitj~of random nature; The sources of random sideband noise in an oscillator are
thermal|noise/ flick oise and shot noise.

NOTE Each time the signal s frequency processed, this signal 1s degraded by an addition of phase noise due to
phase noise of the local oscillator. Frequency converters or modulators generate phase noise.

3.1.29

central headend

headend from which signals are delivered to a local headends via a long-distance terrestrial
link; no local distribution

3.1.30

satellite master antenna television system (SMATV)

system which is designed to provide sound and television signals to the households of a
building or group of buildings. Two system configurations are defined in ETSI EN 300 473 as
follows:

e SMATYV system A, based on transparent transmodulation of QPSK satellite signals into
QAM signals to be distributed to the user;
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e SMATV system B, based on direct distribution of QPSK signals to the user, with two
options:

e SMATV-IF distribution in the satellite IF band (above 950 MHz);

e SMATV-S distribution in the VHF/UHF band, for example in the extended S-band
(230 MHz to 470 MHZz)

3.1.31

Sp,re/N

signal-to-noise ratio for a digitally modulated signal intended in the RF band

3.1.32

servicernformation{SH

digital data describing the delivery system, content and scheduling/timing of broadcast data
streams, etc. including MPEG-2 PSI together with independently defin€d extensi

3.1.33

shouldé¢r attenuation

ratio befween signal and spectrum re-growth outside chann

3.1.34

spurioys emissions

emissiophs on a frequency or frequencies which 2 and the
level of which may be reduced wi { sion of
information, including harmonic emiss¢ cts and
frequengy conversion products but excludg

3.1.35

standard reference powe

in cable| networks, 1/75 pW

NOTE 1 |[This is the power dissipate or with an RMS voltage drop of 1 pyV across it.

NOTE 2 [The stan

3.1.36

subscr

equipm ders
3.1.37

symbol

short-te by zero
packet §

3.1.38
transport stream (TS)

data structure defined in ISO/IEC 13818-1 which is the basis of the digital video broadcasting
(DVB) related standards

3.1.39
unwanted emissions
consisting of spurious and out-of-band emissions

3.1.40

well-matched

matching condition when the return loss of the equipment complies with the requirements of
Table 3 of IEC 60728-3

NOTE Through mismatching of measurement instruments and the measured equipment, measurement errors are
possible. Comments on the estimation of such errors are given in Annex H.
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3.2 Symbols

The following graphical symbols are used in the figures of this standard. These symbols are
either listed in IEC 60617 or based on symbols defined in IEC 60617.

NOTE Numbers in brackets ([ ]) refer to symbols in IEC 60617.

Symbols Terms Symbols Terms

voltmeter
[IEC 60617-S00059(2001:07)]
[IEC 60617-S00913(2001:07]

spectrum analyser
[IEC 60617-S00059(2001:07)]
[IEC 60617-S00910(2001:07)]

variable generator

ITEC 60617-500081(2001:07)]
[IEC 60617-S01225(2001:07)]
[IEC 60617-S01403(2001:09)]

ampere-meter
g

[IEC 60617-S00059(2001

equipment under test
[IEC 60617-S00059(2001:07)]

high pass filter
[IEC 60617-S01247(2001:07)]

band pass filter

R[] (E) [eok (<)

NSIRICRO)

[IEC 60617-S01249(2001:07)] [5 60617- SO1248(2001:07)]
fy frequency converter band stop filter
f, [IEC 60617-S00213(2001:07)] \/\, 0617-S01250(2001:07)]
_E splitter \> amplifier
[IEC 60617-S01239(2001:07)]
tap P pilotgenerator
. g modulator
]lf\ adjusta [IEC 60617-501278(2001:07)]
) I> 0 tchOG i demodulator
60647-5012 9(20 1: 07)] [IEC 60617-S01278(2001:07)]
rou ¢| variable resistor
— [IEC€ 60617:S00200(2001:07)] [IEC 60617-S00557(2001:07)]

3.3 Abbreviations

AC alternating current AF audio frequency
AFC automatic frequency control AGC automatic gain control
ALC automatic level control AM amplitude modulation
BER bit error ratio BSS broadcast satellite services
BW bandwidth C/N carrier to noise (ratio)
CATV community antenna television CH channel
(system)
CIN composite intermodulation CINR composite intermodulation noise

noise ratio
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CMTS cable modem termination COFDM coded orthogonal frequency
system division multiplexing
CPE common phase error Cw continuous wave
DVB digital video broadcasting DVB-C Digital video broadcasting, cable
DVB-S Digital video broadcasting, EMC electromagnetic compatibility
satellite
EUT equipment under test FM frequency modulation
FSS fixed satellite services HEC headend controller
HP high pass ICI inter-carrier interference
IF intermediate frequency INA interactive network ackaptor
IP clas$ international protection class ITS
LF low frequency LNC
LP low pass LUM NL
MATV master antenna television MER
(system)
MMDS microwave multichannel MPEG
distribution systems
MTBF meantime between failure
NF noise figure ar-instantaneously companded
audio multiplex
OFDM phase alternating line
PSK quality grade(s)
QAM quaternary phase shift keying
RF root mean square
RSBW signal to noise (ratio)
SAT IF séquentiel couleur @ mémoire
SHF service information
SMATYV aster antenna TS transport stream
television (system)
T-STD Transport-Stream System TV tetevision
Target Decoder
TVRO television receive only VCO voltage-controlled oscillator
(system)
VHF very high frequency VSB-IF vestigial sideband intermediate

frequency
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4 Methods of measurement

4.1 Methods of measurement for digitally modulated signals
411 Introduction

The methods of measurement for digitally modulated signals differ from those for analogue
modulation for several reasons.

a) The carrier is not present in the modulated signal and therefore cannot be measured (i.e.
DVB systems using PSK or QAM modulation) or there are thousands of carriers (i.e. DVB
systems using OFDM modulation).

b) The oise.

c) The d word
erro ualities,
echqes, etc.) before demodulation and error correction.

4.1.2 Basic assumptions and measurement interface

The methods of measurement for digitally modulated s umption

that

a) the MPEG-2 TS is the specified input and o f i ms, i.e.
for gatellite, cable, SMATV, MMDS$/M : ative the
MPEG-4 TS can be used as inp satellite,
cable, and SMATYV,

b) the mat, i.e.
accq 30RA fo rding to
ETSI EN 302 307 for , istri [ e same
format in cable system (¥

c) the digitally modulated _sign i i istri i s in the
QAN format,{n;?}a ; S

d) the figitally ate | format
are distributed jr itlis more
effigient in te ribed in
ETSI EN 300 4

e) an |l e for PSK, QAM or OFDM formats is available, as d¢scribed
in IE DVB-SI
docu

f) a re ils, see
IEC

g) the decoder implementation will not affect the consistency of the results. The MPEG-2

T-STD model constraints, as defined in ISO/IEC 13818-1 (MPEG-2 system), shall be
satisfied as specified in ISO/IEC 13818-4 (MPEG-2 compliance testing).

4.1.3 Signal level for digitally modulated signals
4.1.3.1 Introduction

This measuring method applies to the measurement of the level of digitally modulated signals
using QPSK (ETSI EN 300 421 and ETSI EN 302 307), 8PSK or APSK (ETSI EN 302 307),
QAM (ETSI EN 300 429, ETSI EN 300 473), and COFDM (ETSI EN 300 744) formats.

Because the modulated signal is similar in characteristics to white noise, the measurement is
based on the use of a suitable spectrum analyser, able to tune the frequency range of the
channel and to display the whole bandwidth, to measure spectral power density. The result
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may be expressed as dB(mW/Hz). The signal level in dB(mW) or in dB(uV) can be calculated
if the bandwidth is known.

The measurement can be performed at the system outlet, at the output of distribution
equipment (passive or active), at the output of the headend or at the output of an outdoor unit
(SHF receiver) for satellite reception.

4.1.3.2 Equipment required

The equipment required is a spectrum analyser having a known noise bandwidth and a
calibrated display of the tuned signal. The calibration accuracy should preferably be within
10,5 dB and shall be stated with the results.

The eqipment shall be able to tune over the nominal frequency range
4.1.3.3 Connection of the equipment
Connec} the measuring equipment to the system outlet or to ¢ Lrement
shall bg performed, using a suitable cable and connectaq correct
impedamnce matching.
4.1.3.4 Measurement procedure
a) Whgn signal levels are to be ent, the
megsuring equipment shall be shielded
termination to its input cable, place™oth\the in their
megsuring positions and check that there is a es) and
ont
b) Tun pectrum
analyser) and selsg ings to show the whole channel whose
bangwidth depends ox sed (see Annex F);
c) Set|the RS 3 p to 100 kHz and set the video bandw|dth low
enoligh to ob ispha Q0'Hz if available).
d) Megsure the | the \flat’top™of the displayed signal in dB(uV) or in dB(mW), using
the
e) Ifth al does not have a flat top, due to echoes, measure the signal
leve
f) Medsu ed channel the upper and lower frequencies at the channgl edges
whefe the_level i B’ lower than the maximum level S; the difference between thlese two
frequencies™ med to be the equivalent signal bandwidth BW, expressed in Hz.
g) Calgulate'the level Sp gr of the signal using the following formula:
BW
S =S+101 +K 5
D,RF 9{ RSBW} sa ()
where
Sp.RF is the signal level for a digitally modulated signal;
S is the displayed signal level (flat top);
BW is the signal bandwidth;

RSBW is the resolution bandwidth of the spectrum analyser;

is the correction factor.
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The correction factor Ky depends on the measuring equipment used and shall be provided by
the manufacturer of the measuring equipment or obtained by calibration. The value of the
correction factor for a typical spectrum analyser is about 1,7 dB (see also Annex ).

The correction factor is not necessary if the measuring equipment can be set to display the
level in dB(mW/Hz) units. In this case the level Sp rr of the signal can be obtained from the
measured maximum level S using the following formula:

Sb.rr =S+101g(BW)

(6)

where

S is the displayed maximum signal level,

BW is the signal bandwidth (in Hz).

In this fprmula the bandwidth BW shall be expressed in Hz.

NOTE This measuring method actually measures the S + N levelk Thexco tr|t|on of\noise is c
negligible| if the level of noise displayed outside the channel band i P
displayed|within the channel band. This noise level includes that of the

which shquld be at Ieast 10 dB Iower than the n0|se level displ

measurin

4.1.3.5

The me
to 75 Q
results.

4.2 Slingle-channel

Cc

Frequern
transmi

and sound carrie

The car

Presentation of the result

hsured level is expressed in dB
or in dB(mW/Hz).

onverter<}
cies and
Esion wherp
P3f =fa+fb+fc
P3g =fa+fc—fpy

fier levels fordifferent television systems are given in Table 1.

bnsidered
hum level
analyser)
it to affect
hd to the

referred
with the

uency

levision
bcarrier

(7)
(8)

Table 1 — Test signal levels in decibels relative to reference level

Relative signal level
dB
Test signal
System
B, G, H, I, D, D1, K L
Vision carrier f, -8 0
Colour subcarrier fo -17 0
Sound carrier f; -10 0
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Reference level

NOTE L

43 T

The spegcifications for the measureme

full-ban

In teley|

may cadse mutual interfe

to-cross
test car

falling nlear that@

This me

televisid

while thie carrj

interferi

A
Carrier-to- ?
interference
ratio *
A A
Fundamental fa
Third order P3¢ P3q

l and multi-band amplifiers or

-modulatlon dist

n signals/

hree-carrier intermodulation r

bvels of measuring signals are to be adjusted as in Table 1.

Figure 2 — Frequencies and le

60728-5 © IEC:2007(E)

b-band,

amming
carrier-
a given

en two
signal,
D % AM

\} Test signal Relative signal level
dB

Test frequency f, 0

Interfering frequency fo -6

Interfering frequency f; -6
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Reference level

Carrier-to-
interference
ratio

The carrri

range.

NOTE |If
the appro

4.4 T
4.4.1
The two

intermo
used to

Second
more th

Third-on
systems

fa— 2 MHz fa+2 MHz

the equal carrler methaod of measure enscr hed
j i increased .

der (prodticts are encountered in both wideband and narrowband equipm

a single
also be

overing

ent and

and, depending on the type, can also be measured using two signals.
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4.4.2 Intermodulation products with test signals at frequencies f, and f,,

Second-order products: Pyy = fp—1f;
Pop = fat+fy

NOTE Not applicable to narrowband equipment unless the frequency range covered by the equipment
is such that 2fnin < fmax.

Third-order products: P3g = 2f3—fy, where 2f, > f,

P3, = fy—2f, where 2f, < f

P3b - 2Irb - lra
P3 = 2fa + fb
P3d = 2fb + fa

4.4.3 Signal levels

The twol test carriers shall be set to the reference level.

An example showing products formed when 2 f; > fy j

Poa Pap

P3a Psb Psc P34

IEC 1490/07%

NOTE The sequence of the intermodulation products will depend on the fundamental frequency chosen.

Figure 4 — Example showing products formed when 2 f, > f;,

4.5 Carrier-to-spurious signal ratio at the output
4.51 Carrier-to-spurious signal ratio at the output of equipment for AM-TV systems

The carrier-to-spurious signal ratio at the output, out of channels, is applied between 40 MHz
and 862 MHz.

The carrier levels are given in Table 3.
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Table 3 — Test signal levels in decibels relative to reference level

Relative signal level
dB
Test signal
System
B, G, I, D, D1,K L
Vision carrier fa 0 0
Sound carrier fy -10 0

The carfier-to-spurious signal ratio in the output is shown in Figure 5.

Reference level

fy f, fy
IEC 1491/07

f, = 2f,

fu, fw are examples Tor all other spurious outputs

Figure 5 — Carrier-to-spurious signal ratio in the output

If for channel processing in CH-1 and CH+1 the difference between the intermodulation
products fyx and fy and the reference level is less than 60 dB, the equipment shall be marked
with the note: “not suitable for adjacent channel operation”.

4.5.2 Carrier-to-spurious signal ratio at the output of equipment for FM-TV systems

Carrier-to-spurious signal ratio at the output of equipment for FM TV systems, out of channels
and in channels between 950 MHz and 3 000 MHz shall be in accordance with Figure 6.
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Reference level
T T Tt TR T T TTTT T T T T TR T
>35dB
A A A
[ CH-n | CH-1 CH CH +1
f, fy fa

transmisgsion range assigned to the equipment excep

4.5.3

Shoulder attenuation g i . i

signals

Figure 7 — Shoulder attenuation

Q \Q<> 8shoulder

> y

| /

| |

| |

| |

[ ChannM 1 Channel N Channel N + 1 [ Frequency
!
fcenter

IEC 1493/07

The shoulder attenuation is measured as the difference between the top of channel N and
maximum noise like spurious of channel N measured in the adjacent channels N+ 1 or
channel N-1 respectively (see Figure 7).

The resolution bandwidth of the measurement should be 10 kHz.
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4.6 Signal-to-noise measurement

4.6.1 Television carrier-to-noise ratio (analogue modulated signals)

4.6.1.1 Introduction

The method described is applicable to the measurement of the carrier-to-random-noise ratio
within an analogue television channel at a specified point within a cable network. The method

of measurement actually determines carrier-(plus noise)-to-noise ratio; however, the
difference between this and the carrier-to-noise ratio is very small if the value exceeds 20 dB.

The method assumes that the random noise is evenly distributed within the channel.

The follpwing equipment is required:

e seleftive voltmeter with a known noise bandwidth less than bl to be

meapured;
e CW kignal generator covering the frequencies at which the tests acg to\be sarrizd qut;
e variable attenuator with a range greater than the carrie

e shie|ded terminating resistor.

NOTE Agditional items may be necessary, for example, to e € cali ion” and operation df the test
equipmenit (see 4.6.1.3).

The eqlipment shall be connected as\

G N <\E\U#

~N

>

N

172!

21
Selective
voltmeter

Shielde

termlnatl \\IL Y J

> Measuring equipment

IEC 1494/

J

NOTE Dotted lines signify items, which may be required

Figure'8 — Arrangement of test equipment for carrier-to-noise ratio measurenjent

4.6.1.2 Measurement procedure
4.6.1.2.1 General

The test set-up shall be well-matched and the sensitivity of the measuring equipment (see
Annex H) shall be known over the frequency range of the channel to be measured.

Where the system to be measured includes AGC, tests shall be carried out at minimum and
maximum levels of signal input.

Where the system to be measured includes ALC, pilot signals of the correct type, frequency
and level shall be maintained throughout the tests.
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4.6.1.2.2 Calibration
The selective voltmeter shall be calibrated and checked for satisfactory operation as follows:

e level correction, average/RMS or peak/RMS (see 4.6.1.3.3);
e noise bandwidth (see Annex F).

4.6.1.2.3 Other checks

e Sensitivity (see 4.6.1.3)

e Noise (see 4.6.1.3.4.1)

¢ Intermeduaton{see4-6-4+342)

e Ovefload (see 4.6.1.3.4.3)

4.6.1.2.4 Measurement

Set the [signal generator to the vision carrier frequency of the channehNgQ anfd adjust
its outptit, and those of the different points of the system thepoink of measyrement,
to obtaip the specified system operating levels throughout;

Connect the variable attenuator and selective voltmefer/ (and items, if required; see
4.6.1.3) erence signal and pote the
attenua in 8 : neferrgading Ug; The atfenuator

value a ' 1]-te-noi atio expected at the point of
measure

Disconn
referend
influenc
again o

Mgtded terminating resistor, of, if the
eter within the channel such that it is
uired to

The carfi

(9)
where
aq is thg e reference signal;
ao is theg r the noise;

Cn is thle voltnyeter lexel correction factor (see 4.6.1.3.3.1);

Cp is the bandwidth Correction factor (see 4.6.1.3.3.2).

4.6.1.3 Equipment required — Additional items
4.6.1.3.1 Voltmeter preamplifier

If the sensitivity of the selective voltmeter is not adequate for the levels of noise expected at
the point of measurement, a suitable preamplifier of the correct input impedance and
considerably flat response over the channel to be measured will be necessary. This
preamplifier should be included as part of the measuring equipment when making the checks
described in 4.6.1.3.4.

4.6.1.3.2 Voltmeter input filter

If the selectivity of the selective voltmeter is not adequate to reduce to an insignificant level
the effects of "out-of-channel" signals on the measurement of the noise voltage, a suitable
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filter having a considerably flat response over the channel to be measured will be required as
shown in Figure 8.

In this case, it is important that the matching between the filter and the preceding equipment
shall be such that it results in a return loss of not less than 20 dB within the frequency range
of the channel to be measured, and that the whole measuring equipment shall satisfy all the
requirements of Annex H.

Where this is in doubt, an attenuator of sufficient value to satisfy this requirement should be
included as shown in Figure 8.

4.6.1.3.3 Correction factors

4.6.1.3.8.1 Level correction factor C,

If a selgctive voltmeter responding to the average value of the apgli gibrated
in RMS| values (assuming a sinusoidal input signal) is employed, i e a level
approximately 1 dB below the RMS value of the applied noise{voltage\in‘\ i ndwidth.

In this instance, C,, may be taken as 1 dB.

If a selpctive voltmeter of the peak reading type is i ppropriate to the
particular instrument shall be employed as C,,.

4.6.1.3.8.2 Bandwidth correction

This cofrection factor takes into account \ < n of the
selective voltmeter By, and that of the appropriate

(10)

4.6.1.3.8.3 e b3
The noise bandwidth’BT

/Q able 4 — Noise bandwidth

&yst\e\& i B,D1,G D,K L

< Bra@ha~ | > 508 4,75 5,75 5,58

The vallres immll be used when determining Cy, (see 4.6.1.3.3.2)
4.6.1.3.4 Preliminary checks on the measuring equipment for carrier-to-noise ratio

4.6.1.3.41 Noise

With the input to the measuring equipment terminated and the variable attenuator set to zero,
tune the voltmeter over the frequency range of interest and check that the reading remains
negligible relative to that expected when measuring the system noise.

4.6.1.3.4.2 Intermodulation

Connect signals, corresponding to those which will be present at the point of measurement,
via a matched directional coupler to the measuring equipment. Tune the meter to any
significant intermodulation product and note the lowest value of the signal/intermodulation
ratio within the channel being considered. This ratio should exceed the minimum carrier-to-
noise ratio expected at the point of measurement by an amount relevant to the accuracy
desired. For example, 20 dB would result in an error of less than 1 dB.
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If this requirement is not met, an appropriate channel pass-band filter to attenuate one of the
signals should be included as indicated in Figure 8, and the checks of 4.6.1.3.4.1 and
4.6.1.3.4.2 should be repeated.

NOTE This check relating to intermodulation is necessary only if ALC pilot signals or other signals are present
during the carrier-to-noise ratio tests.

4.6.1.3.4.3 Overload

Connect signals as in 4.6.1.3.4.2 and attenuate one of them to a level comparable with that of
the noise voltage expected at the point of measurement. Tune the meter to the low-level
signal. Tune the low-level S|gnal and the meter in step over the frequency range of the
channel A , e high-
level sid

nals are switched off and on.

Quld be

If this requirement is not met, a filter to attenuate one or more 0
¢scribed

included as indicated in Figure 8, and all the above checks should
in4.6.1/3.4.2.

4.6.1.3.p Calibration of the noise bandwidth B, of the

A well-matched noise generator is required, havmg 1) and
an output voltage of known RMS value Uy suffici on the
voltmeter.

The vol|tmeter is connected to the noj a test

frequengy. The true RMS voltage Uy, is .6.1.3.3). This procedure is repeated

at each |test frequency.

The noise bandwidth of th

(11)
where H e in the
same units
NOTE 1 bvided by
the manu

NOTE 2 |The hoise generator may consist of a noise diode source followed by an appropriate amplifier.

4.6.2 RF signal-to-noise ratio (Sp rr/N) for digitally modulated signals
4.6.2.1 Introduction

This measuring method applies to the measurement of the RF signal-to-noise ratio Sp rp/N of
digitally modulated signals using the QPSK, QAM, COFDM formats.

Because the modulated signal is similar in characteristics to white noise, the measurement is
based on the use of a suitable spectrum analyser, able to tune the frequency range of the
channel and to display the whole bandwidth, as well as to measure the spectral power
densities of both the signal and the noise.

The measurement can be performed at the system outlet, at the output of distribution
equipment (passive or active), at the output of the headend or at the output of an outdoor unit
(SHF receiver) for satellite reception.
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4.6.2.2 Equipment required

The equipment required is a spectrum analyser having a calibrated display of the tuned signal
and which shall be able to tune over the frequency range of the system under test.

4.6.2.3 Connection of the equipment

Connect the measuring equipment to the system outlet or to the point where the measurement
shall be performed, using a suitable cable and connectors, taking care to maintain correct
impedance matching.

4.6.2.4 Measurement procedure

a) Tung the channel that shall be measured (selecting the centre freq pectrum
analyser) and select the span and level settings to show th whose
bangwidth depends on the type of modulation used. In Table of the
equivalent signal BW of digitally modulated signals are given

b) Set|the RSBW of the spectrum analyser to 100 kHz and set dth low
enoligh to obtain a smooth display (100 Hz if available) ¥ _a\different settin ed, this
musit be the same when measuring the signal level and

c) Measure the level S of the flat top of the displa 8 or in dB(mW), using
the display line cursor if this feature is available.

NOTE If the spectrum of the signal does r ] top, dye t@hoes measure the signal lejvel at the

cenffe frequency of the channel.

d) Switch off the channel at the inp
termiinating the input port with a ry

or _of the equipment under test,
e (or depointing the antenna, if the

meagurement is performed at the\out qutdbor unit for satellite receptipn) and
meagure the noise leve i ' ignal level (in dB(uV) or in dB{mW) or
in dB(mW/Hz)).
e) Caldulate the RF si Ny the following formula:
Q )] = N [dB(uV)] dB (12)
or
SO N = S [dB(mW)] - N [dB(mW)] dB (13)
or
Sp re/N = S [dB(mW/Hz)] — N [dB(mW/Hz)] dB (14)
where

Sp re/N is the RF signal-to-noise ratio, in dB;
S is the signal level in dB(uV), dB(mW) or dB(mW/Hz)
N is the noise level in dB(nV), dB(mW) or dB(mW/Hz)

NOTE This measuring method actually measures the (Spre + N)/N ratio. The measuring equipment (spectrum
analyser) should have a noise level at least 10 dB lower than the noise level displayed outside the channel band in
order not to affect the results. Otherwise, the contribution of the measuring equipment noise in the measurement of
the noise level N should be taken into account (see Annex E).

4.6.2.5 Presentation of the results

The measured signal-to-noise ratio Sp ge/N is expressed in dB.
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4.7 Differential gain and phase for PAL/SECAM signals
4.71 Introduction

The methods described are applicable to the measurement of differential gain and differential
phase for complete systems and items of equipment thereof. The test signals employed are in
both cases those recommended in ITU-T Recommendation J.61, and are shown in Figure 10
and Figure 11. The definitions are also those given in the same recommendation.

It is intended that these measurements be carried out with test signals inserted at the system
headend. They may be either of the full field type or, where convenient, may be inserted in
the field blanking period.

The usqg of frame inserted test signals available on the broadcast TV ch
recommended as these are subject to variations beyond the contrg
where sjuch signals of known stability and of adequate quality are
to carry|out these measurements.

nels is\qat g|enera|ly
owever,

ge used

4.7.2 Differential gain (for PAL/SECAM only)

4.7.2.1 Definition

Differenfial gain is expressed by two values, x (% i ; vo peak
amplitudles of the sub-carrier relative tg the amplifx i evel. In
the cas¢ of a monotonic characteristi

Differenrial gain, in percentage referred ank bllowing
expressjons.

(15)

Peak-tofpeak diff@

Amax - Amin
0

DG, = -100 % (16)

where

A is thE amplitud the sub-carrier on one of the other treads of the staircase;

A0 is th amplihldp of the received sub-carrier at hlanking level

4.7.2.2 Equipment required
The test set-up shall be well-matched and shall consist of:

e an oscilloscope which will not contribute significant distortion to the signal displayed;

e a modulator (unless transmitted test signals in the field blanking interval are to be used)
having the following characteristics:

— RF characteristics (excluding sound) corresponding to ITU-R Report BT.624-4, and
appropriate to the television transmission system used;

— video signal input requirement of 1 V peak-to-peak composite;
— modulated output signal of a convenient amplitude;
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e a demodulator having characteristics appropriate to the television transmission system
used;

e two attenuators variable in steps of not more than 1 dB;
e band-pass filter with fy = 4,43 MHz and a bandwidth of 0,5 MHz;

e a test signal generator providing signals having characteristics appropriate to the
television transmission system under consideration, as specified in ITU-T Recommen-
dation J.61 (signal D2) (see Figure 10).

NOTE Most commercially available test signal generators will provide this signal as part of a composite test line.

4.7.2.3 Connection of the equipment

The eqdipment shall be connected as in Figure 9.

4.7.2.4 Measurement procedure

With po anm output
level su ct input
level to

Insert th sure the
differen 2.1).
Ensure i s the control loop (test equipment) is
small ¢ ~ t to be
tested.

NOTE 1 |Where the linearity ¢ i ch that on systems B and G (10 % residual
carrier) tHis requirement cannot be it wi er to reduce the sub-carrier amplitude or1f to ignore
the sixth uppermost) tread.

Connec} the sys 3 hetested between points A and B and disconpect the
band-pgss filter. 5t - \> to\return the input level to the demodulator to [the one

mentionled above.

Reinsert the bandkpass

] easure the maximum differential gain by examining the
modified staifcase

e also Figure 11 and 4.7.2.1).

NOTE 2 is figure dngludes thg distortion due to the test equipment as well as the system or equipment under
test.

4.7.3

4.7.31 Definition

Differential phase is expressed by two values, x and y, in degrees, which represent the two
peak phases of the sub-carrier relative to the phase of the sub-carrier at blanking level. In the
case of a monotonic characteristic, both x and y will be zero.

Differential phase, in degrees, referred to blanking level, can be found from the expressions
below:

x:‘¢max_¢0| (17)

y= ‘¢min _¢O|

Peak-to-peak differential phase (DPHpp) in degrees can be found from the expression:
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where

@y is the phase of the received sub-carrier at blanking level;

¢ is the phase of the sub-carrier on one of the other treads of the staircase.
4.7.3.2 Equipment required

e A modulator (unless transmitted test signals in the field blanking interval are to be used)
having the following characteristics:

— RF characteristics (excluding sound) corresponding to ITU-R -4, and
gppropriate to the television transmission system used;

— ideo signal input requirement of 1 V peak-to-peak composit€
— g modulated output signal of a convenient amplitude.

e A dé¢modulator having characteristics appropriate to the system
used;

e Two

o Ate tread of
the s

e Ate ntervals
are levision
tran a on J.61
(signal D2), although a lower chromi 3 nponent
would be acceptable.

NOTE 1 |Most commercially osite test

line.

NOTE 2 f the test

signal.

4.7.3.3

The eqi

4.7.3.4

With pojint A-cornected direct to point B (see Figure 9), adjust attenuator A, for am output

level sufficient to drive the system to be tested and attenuator A, to obtain the corrgct input

level to fhevdemodulator. Connect the differential phase test set.

Ensure that the distortion of the test signal due to the control loop (test equipment) is small
compared with the maximum distortion allowed for the system or equipment to be tested (see
also NOTE 2 of 4.7.2.4).

Connect the system or equipment to be tested between points A and B. Adjust attenuator A,
to return the input level to the demodulator to that mentioned above.

Determine the relative sub-carrier phases corresponding to the six treads of the staircase
waveform. The differential phase of the system or equipment under test is the maximum
phase change between the blanking level tread and that of any other tread of the staircase.


https://iecnorm.com/api/?name=0ad013accf45491d4d02e31c88c86b4d

60728-5 © IEC:2007(E)

N

> (4%

X

15

Diffe
phase

2

X

$]/ |
uT

rential

test set

Figure 9 — Arrangement of test equipment for measurement
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Figure 11 — Example of modified staircase
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4.8 Group delay measurements
4.81 Group delay variation of analogue TV signals
4.8.1.1 Definition

Group delay variation is defined as the deviation from a linear phase-frequency response.
This deviation is measured as the difference between the maximum and the minimum slope of
the phase-frequency response within the channel.

NOTE For analogue systems the measurements are made in the video band 25 Hz to 5,0 MHz (for standards D, K
within the video band 25 Hz to 6,0 MHz) related to the reference frequency of 200 kHz.

Vicarrier:

ANA-ZO0 L1 £ £ - ) MNIOA
For NICAM-728theTeference frequencyisthe NCA

4.8.1.2 Method of measurement

The method of measurement corresponds to IEC 60244-5 and is

TV modulator®) TV demodulator**)
-1 — — 1 I___ B |
: |
Video :

| Vid Phase

henerator » DUT > demodulatqr detector
AM modulator |
|

T 0887 [

(20 kHZ) m \/ Indicator|

IEC 1498/07

*) for o the

equip

**) fo tested

direct

The co ator) is

availabl

The output signal from the video generator/AM modulator is a carrier, which is amplitude-
modulated with a 20 kHz signal. Sync pulses are added to the signal and it is sent through the
TV modulator to the equipment under test. After demodulation, the signal is passed to a
phase detector where the phase shift of the test tone in relation to the modulation signal is
measured.

The phase shift is expressed as group delay by means of the formula:

Agp

_ 19
360° x f,, (19)

g

where

Ag is the phase difference in degrees;
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fn is the frequency of the test signal in Hertz;

7g is the group delay in seconds.

The TV modulator is set to the vision carrier of the TV channel. The measuring level shall be

the nominal input level of the test item as prescribed by the manufacturer.

The TV demodulator is set to receive the selected TV channel. The frequency of the AM
modulator is varied within the range 0,1 MHz to 4,43 MHz, and the measurement is repeated
so that the group delay is expressed as a function of the frequency within the video band for

the test item.

cial measuring instrument.

4.8.2 Procedure for the measurement of group delay variatio
converters

4.8.2.1 Introduction

To meapure the group delay time on DVB channel co

y on the

ersion of QPSK,

COFDM or QAM modulated signals), the split-freque h Has already proven
itself as|viable for measurements on conventional cg 3 self as a soldtion.

4.8.2.2 Principle

An RF ¢ iter’side by a sine signal with the
split frefuency fs (see Figure 13). Th ay time measurement is the gnvelope
which is e of a specific point of the envelope
(preferaply the maximum ¢ : rough the measured equipment will be
registergd. The phase of the split freque e\rgception side, regained by demodulation,
is then ¢ompared with S plit frequency on the transmitter sidg.

9,

IEC 1499/07

Figure 13 —RF signal (time domain) amplitude-modulated with a split-frequency signal

The spectral presentation of the measuring principle is shown in Figure 14.

The test signal, composed of the three spectral components of the carrier frequency f,, the
lower sideband f; — fs and the upper sideband f. + fg frequency, is swept through the

examined transmission range.

The delay time between f, — fg and f, + fg is averaged. The aperture of the measuring set-up

is 2fs.
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Aperture
A <>

|
\‘/

,/””””’l@

— fo—fe fo

The me
differen

Looked
quotient

4.8.2.3

Figure
measur

NOTE 1
invalid me

NOTE 2

/

Measuring range

asurement of the group delay time correspopd S b phase
ce in the 2fg range:

(20)

ifferential

(21)

itable for
A group

to avoid

If the_signals~arg’noisy, auxiliary means such as video filters and specific averaging mode may e used.
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VCO 1

AM demodulator

PR

AM modulator
(modulation with
split frequency
generator)

Sweep signal

- EUT ——P

Bplit frequency
generator
/07
The amfplitude modulation of the sweep signal fro - signal
coming [from the split-frequency generator, is car ied out i AM modulator. The amplitude-
modulated sweep signal is applied to t ol he output of the equipment
under t¢st is connected to the AM d ~- al of the split freqiency is
regainefl by demodulation of the envelgpe: d ated/signal is then applied to the
phase comparator where the phase differs i he reference signal genefated by
the splif-frequency generator is determi e difference — which is displayed —
is then derived from the ascertained ph e€ equation (20)).
4.8.2.4 Choice of t
The chgsen split Axke dequately high measurement resolutign to be
attained for a @ equired for narrowband filters (Figure 16a) or for
surface |acoustic w3 i the group delay ripple of which is to be detefmined).
A A f.
[ T
A —fs +s
| |
| |
% \ \
V\j
7 > 3 >
IEC 1503/07
IEC 1502/07
Figure 16a — Narrow band filter Figure 16b — Surface acoustic wave filter: Group
delay ripple measured with too high split
frequency
Figure 16 — Choices of measuring aperture (value of the split frequency)
for various measurement tests

A split frequency of 20 kHz demands that, at the lower measuring limit of 1 ns, the

measurements of a minimum phase angle of 0,01° shall be possible.
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Split-frequency values between 10 kHz and 20 kHz proved in practice sufficiently correct for
surveys of surface acoustic wave filters (group delay ripple).

It is also important that the envelope’s oscillation period of 1/fg shall always be bigger than
the measured group delay time, in order to ensure that the registered maximum of the
envelope can be uniquely defined after having passed through the measured equipment.

4.9 Phase noise of an RF carrier
4.9.1 Introduction

This measuring method is able to provide an |nd|cat|on of the phase noise of a carrier due to

the pha network
(i.e.,

For PSK dulated
signals, ¢ carrier
regener width of
the carrfier recovery circuit leads to a circular smearing of A xteltati i inf the 1/Q
plane. This reduces the operating margin (noise margi c 3 directly

increas¢ the BER.

In an OFDM system the phase noise can cause CF i i neously
and which can be corrected by using/tontinyal ich i ise-li nd that
cannot be corrected.

side the
tellation

The effects of CPE are similar to any
loop bapdwidth of the carrier recovery Ci

points in the 1/Q plane. Th em and
may dirg¢ctly increase the E

The eff¢cts of ICl are ken into
account|as part @

The me S . dulated
carrier i ¢ headend or at the input of the distribution metwork,

The hedgd

NOTE This measting method should be performed under out-of-service conditions.

4.9.2 Equipment required

The following equipment is required:

a) an RF signal generator for the frequency bands of input signals at the headend or the
distribution network;

NOTE The phase noise characteristic of the signal generator should be sufficiently lower (at least 10 dB) than
that to be measured. If this is not known, a preliminary check should be performed.

b) a spectrum analyser able to tune the nominal frequency range of the system.
4.9.3 Connection of the equipment

The measuring set-up for the phase noise measurement is shown in Figure 17.
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A

G

A

EUT

IEC 1504/07

Figure 17 — Test set-up for phase noise measurement

The measuring equipment shall be connected taking care to maintain correct impedance

matching and using suitable cables and connectors.

4.9.4 —Measurement pluoedule

a) Set|the carrier frequency of the RF signal generator to that of ¢he c
megsurement shall be performed;

b) Adjdst the carrier level of the RF signal generator to obtai
outlet as in normal operating conditions;

c) Tung the spectrum analyser on the same channel;
spe¢trum analyser, the span and level settings to
to tHe phase noise;

d) Set
e) Mejsure the unmodulated carrier Ig

f) Megsure the level PNy in dB(mW
its frequency fn,.

he RSBW of the spectrum analyser to 300

g) Con)pert the measured value of PNito o

whefe RSBW is th

NOTE 1 The ¢¢ ¢
manyfacturer of th

NOTE

he spectrum analyser.

NOTH
level
h) Cald
pow
total

fm) = PNo(fm) — C [dB(Hz™")]

ere the

system

of the
nds due

r 10 Hz;

ent in/one noise sideband gnd note

(22)

€ measurlng eqmpment used and should be provided by the

or a typical spectrum analyser is about 1,7 dB (see Annek I).

not necessary if the measuring equipment can be set to display |the noise

performance of the carrier, defined as the ratio of the mpasured

5, to the

(23)

NOTE For this measurement it is assumed that contributions from amplitude modulation to the noise spectrum are

negligible compared to those from frequency modulation and that the RSBW is much smaller than f_,.

4.9.5 Presentation of the results

The measured phase noise PNy, expressed in dB(Hz™ '), is plotted versus the frequency

distance f,, away from the carrier as indicated in Table 5.

Table 5 - Frequency distances for phase noise measurement

Modulation format f, fy, f. fy fo
PSK, APSK and QAM 100 Hz 1 kHz 10 kHz 100 kHz 1000 kHz
OFDM
(2 k and 8 k systems) 1 kHz 10 kHz 100 kHz 1000 kHz -
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Examples of measurement results are given in Figure 18.

Carrier
™

0dB

La(dB)

A Ly (dB)

c(dB)

L4 (dB)

3

(dB)

Frequency distance ——» fa

[l

C 1458/07

Figure 18a — PSK, APS nd QA
0dB

Ly (dB)

Ly (dB)
L¢ (dB)

D Lq(dB)

ﬁuen yMe — o s fy

IEC 1459/07

Figure 18b — OFDM format

Figure 18 — Mask for phase noise measurements

4.10 Hum modulation of carrier
4.10.1 Definition
The interference ratio for hum modulation is the ratio stated in dB between the peak-to-peak

value of the unmodulated carrier and the peak-to-peak value of one of the two envelopes
caused by the hum modulated to this carrier.

NOTE This method is not applicable for modulators and demodulators.
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The hum modulation ratio (carrier/hum ratio) is shown in Figure 19.

4.10.2

4.10.2.1 General

This meg
that is g

The me
To mea

4.10.2.2
e Vari
e Adj
e Vari
e Osc
e Volt
e Amg
e Tun

IEC 1505/ \

Figure 19 — Carrier/hum ratio

Carrier/hum ratio = 20- IgA [
a

Description of the method of measureme

sure the equip

Test

bble” RF signal generator with sufficient phase noise and hum modulatio

including AM capability (400 Hz)

(24)

network

n ratio,

e Detector including (battery powered) LF-amplifier and 1 kHz LP-filter in the output, to
suppress low frequency distortion (A HP-filter at the input shall be used)

4.10.2.3 Connection of Test Equipment

The connection is shown in Figures 20 and 21.
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A . B
) EUT e %—N—D % @
— — 1 kHz
Builtin |:
2 ‘| power
| supply
A ‘,,, - -
Pal

IEC 1507/07

4.10.3

4.10.3.1 “'Set-up of calibration

The reference signal is generated by means of the RF signal generator shown in Figure 20
and Figure 21. Select an RF carrier frequency that suits the TV channel under consideration
and modulate it to a depth of 1% at a frequency of 400 Hz. Adjust the RF signal generator to
an appropriate level and read the peak-to-peak value of the demodulated AM signal ("c¢” in
Figure 22) on the oscilloscope. This is the reference signal. With 1 % modulation this value is
-20 log (0,01) = 40 dB. The modulation of the signal generator has to be switched off. The
remaining value "m* in Figure 22 is the value to be measured.

Check the suitability of the measuring set-up by connecting points A and B together and
measuring the set-up’s inherent hum. The calculation of the Hum Modulation Ratio is given in
4.10.4. This value should be at least 10 dB better than the values to be measured on items of
equipment. The subsequent measurements shall be carried out in suitable increments through
the entire operating frequency range. The measured value is independent from the RF level,
however, the RF level should be at least the magnitude of the operating level of the
equipment under test.
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4.10.3.2

Adjust the equipment under test to
transformer. The supply current depe
test.

—47 —

Equipment with built-in power supply

the whole range of the operating voltage using the
nds on the power requirement of the equipment under

Modulate the signal generator with the reference signal and adjust the level at point B by
means of an attenuator such that neither the measured equipment is overdriven nor the
detector is within a non-admissible operating range. Note down the peak-to-peak amplitude

"c" of the demodulated reference sign

al, which is displayed on the oscilloscope. Then switch

off the reference signal and measure the peak-to-peak value "m" of the remaining signal.

/

N\

Calibration signal

4.10.3.3

Adjust
transfor
test. In
peak cu

Modulafle the si
means ¢f an att
the detector is

en;;

IEC 15Q8/07

ing the

2 ven nor
ble operating range. Note down the peaktto-peak
erence signal, which is displayed on the oscilloscope

accordi witch off the reference signal and measure the peaktto-peak
value "n [
4.10.4 m modulation ratio
The considered frequehcy range is from 50 Hz to 1 kHz.
4.10.4. Individual equipment under test
Hum modulation ratio [gyt]= 40 + 20 /g(%j [dB] (25)

for 1 % reference modulation depth

For other chosen reference modulation depths, the value 40 dB has to be replaced by the
result of the term: —20 Ig (modulation depth).

4.10.4.2 Loop Value Correction

In case a set-up calibration correction

is required use the following formula:
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measured value calibration correction

Hum modulation ratio [eyt]= — 20 Ig (10 20 -10 20 ) [dB] (26)

4.11 2T-pulse response, K-factor

The main purpose of the measurement is the evaluation of the luminance transmission
behaviour in the lower and middle video frequency range.

A test waveform generator should be used to provide a sine-squared pulse of half amplitude
duration—equal to 2T where T s the periodic time appropriate to the—F\/ system under
considefation. For 625-line systems, T = 100 ns. The test signals arg(in acsordarjce with
ITU-T Recommendation J.61 (signal B1).

Synchrgnous demodulation should be used.

Figure 23 shows the K-factor mask, which shall be achieved

systemgy.

igment or

50| 23T

Q%
|

i N

-12 -8 —4 -2 2 4 8 12

IEC 1509/07

Figure 23 — K-factor mask for Quality Grade 2
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4.12 Chrominance-luminance delay inequalities (20T-pulse method)

The 20T-pulse has a half-amplitude duration of 2 uys. It develops from a chrominance sub-
carrier which is first modulated with a sinZ signal and then superimposed with the same signal
as used for modulation (Figure 24). It has two spectrum ranges of the same bandwidth and
the same amplitude in the luminance and chrominance ranges. Due to its pulse spectrum the
20T-pulse is particularly suitable for testing colour TV systems. Its baseline distortion is used
to detect amplitude and delay time errors in the chrominance sub-carrier range. Amplitude-
only errors cause a symmetric baseline distortion and a variation of the pulse amplitude.
Delay-time-only errors cause an asymmetric baseline distortion and no variations of the pulse

amplitude.

Only sypchronousdemodulationshould be used-

Figure 25 gives the pulse deformation caused by amplitude and delga§ time( excors~as

how to determine the magnitude of the errors.

=
35

IEC 1511/07

well as
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Al ° |
s% : s ic

top: undistorted 20T-pulse (s pulse top of step fu
bottom: pulse shapes (dq = dp = dy)

Mixed a%plitude and delay-time error; T
dashed portion for amplitude-only errors;

d is not a linear addition of d,; and d4 IEC 1512/07

4.13 Luminance non-linearity

Luminance non-linearity (LUMpL) describes the changing gain for different output levels. It is
defined by the linearity figure (minimum-to-maximum slope of the output characteristic).

To determine it, the staircase signal shall be used (Figure 26). The different step heights in
the output signal — originally of equal height in the input signal — form the figure for the static
linearity. In order to measure the output signal, it is differentiated. Each step transition
generates a voltage peak, which is proportional to the relevant step height (Figure 26).

Amin
(27)

max
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Assumed error =
last stage too
high
4 x
£
- » £ <
First stage J <;;E
too low
_ 26 us A A
— — IEC 1513/07
Figure 26 — Staircase signal for measurement of lumina -linear
before and after differentiatio
4.14 Intermodulation distortion (FM stereo radio)
4.14.1 | Introduction
In case|wanted audio signals are inserfed i &I ission system, additionjal noise
occurs besides the harmonics due ta‘th 5 tio” of the audio signal of the
non-lingarity and the pilot. The intermodulatio fo — f1, 2fy + f4, 2f1 ¢ 1, take
effect gn the multiplex band or direcil 3 nd (Figure 27). The fequired

transmisgsion quality is obtained by a(defi
useful sjgnals.

spacing between noise signals and

2f1—f, P fp—f1 f1

IEC 1514/07

Figure 27 — Example of a possible frequency combination

displayed on a spectrum analyser
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4.14.2 Equipment required

Item (Figure 28) Quantity  Designation

1 1 Audio signal generator 40 Hz to 15 kHz
8 1 Audio spectrum analyser
2,7 1 Audio switch

Additionally required depending on equipment under test:

Item (Figure 28) Quantity  Designation

4 1 FM modulator
5 1 FM demodulator
6 1 Stereo decoder

4.14.3 | Connection of equipment

The eqdipment shall be connected as shown in Figufe 28.

O\ O

L
AN —O
O EUT ——O—( P
Y / O
- R
5 6 7 8
IEC 1515/07
N R components 3, 4, 5 and 6 can be the equipment under tes{.
nt of test equipment for intermodulation distortion
4.14.4
The twd steree ehanhgls™shall be measured separately. The test value, which is compared to
the mini isthe worst signal-to-noise ratio determined during all measurements.
Switch 2shattbe setto position T =1eft T he reference tevel 15 determined to be 400 Hz. Now,

with the pilot audio signal switched off, the level of an audio signal generator is adjusted in
such a way that a frequency deviation of 40 kHz results for stereo transmission equipment.
Then, the pilot audio signal is switched on. The reference point of the spectrum analyser shall

be adjusted to the 400 Hz signal level.

Any audio frequency between 40 Hz and 15 kHz shall not fall below the admissible minimum

spacing.

Switch 2 shall be set to position R = right. The same adjustment procedure shall
performed for this transmission channel.

also be
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4.15 Decoding margin (Teletext)

4.15.1 Definition

The decoding margin of a text TV signal is defined in ITU-T Recommendation J.101.

The voltage difference is expressed in per cent in relation to 66 % of the ITS bar.

The text TV generator delivers a text TV signal which is inserted in given TV lines.

In the ITS inserter an 'ITS line 19' test signal is added (test signal 17 according to ITU-T
Recommendation J.61). The resulting signal is fed to an VSB IF modulator. In the up-

converter the IF signal is converted to the relevant TV channel. The output signal from the
equipmént under test is connecied o a synchronous demodulator, afnd the_demddulated

signal ig fed to a decoding margin meter. The measurement levels are sted as(follpws:
Output of ITS inserter: Nominal video, 1 Vp,
Output ¢f RF modulator: Recommended input levelof\iest item
VSB-IF _
modulator Upconverter itch
1
ITS f2 Deco i_ng
inserfer £ margin
1 meter
S 2 2 .

Text-f'V
generator

% \ipént
under test

<up for determination of decoding margjn

IEC| 1516/07

4.15.2 d measuring set-up (Figure 29)
First a n
the deg¢odi
measurg
referend

performed without the test item (switches in position 1) and

stérmined DM1. For TV channel converters the rgference
at the input and output frequencies of the converter. The fesulting
(DM1) is the average of the two measurements.

The tes} equipmentNis inserted in the measuring set-up and after adjustment of frequencies
and levgls.the resulting decoding margin DM2 is read. C1

The deterioration of the decoding margin will then be: (DM1 — DM2)/DM1.
DM?2 expresses the quality of the data channel.

4.15.3 Applicability of measuring set-up

The decoding margin measured at the reference measurement DM1 shall be as high as
possible.
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5 Performance requirements and recommendations

5.1 Safety

The safety requirements of all equipment shall conform to IEC 60728-11, where applicable.

5.2 Electromagnetic compatibility

The relevant EMC requirements as laid down in IEC 60728-2 shall be met.

5.3 Environmental

theix_ products in
is will able users
brtation,

Manufa¢turers shall publish relevant environmental information on
accordance with the requirements of the publications listed in Table 6
to judgeé their suitability with regards to four main requirements;
installatjon and operation.

3
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Table 6 — Publications for environmental requirements of headend equipment

Environmental requirements

Standards containing requirements

Storage

(simulated effects of)

IEC 60068-2-48

Transportation

Air freight (combined cold and low pressure)

IEC 60068-2-40

Road transport (bump test)

IEC 60068-2-29

Road transport (shock test) IEC 60068-2-27 -
Installafion or maintenance /\\ &\
Topple dr drop test IEC 60068-2-31 \ \ \
Free fall[test IEC 60068-232C N\, S
N\
Operati¢n \ \\/
IP Class protection provided by enclosures IE 605A B
Cold EC\60068"21
Dry heat N NEgeoogsa )
Damp hqat IEC\600652-30_/
Change pf temperature (test Nb) / h’:\Q 668Q8-2-14
Climatic|category of component f sﬁh&e}g@ and operation as defined in Appendix A of
or equipnent /TN IEC60068-1
Microph Under normal conditions (Ventilation, opening of
ors in racks, etc) mechanical vibrations shall not
influence the quality of the signals.
Under heavy influence from the environment where
disturbance could occur, normal operation shjould be
re-established within a few seconds.
5.4 Marki
5.4.1
Each e legibly and durably marked with manufacturers name and type
number
5.4.2

It is recommended that symbols in accordance with IEC 60417 and IEC 60617 database

should be used when marking ports.

6 Equipment characteristics required to be met

6.1 General

The specifications given in Clause 6 represent limits which shall be met over the specified
respective equipment.

frequency range of the
specifications in his data sheets.

NOTE For special national conditions, see Annex D.

The manufacturer

may publish these
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6.2 Power supply voltage

The power supply voltage shall be 230 V + 10 %, 50 Hz or 110 V + 10 %, 60 Hz.

6.3
6.3.1

RF signal requirements

Impedance (input)

The nominal input impedance shall be 75 Q.

NOTE There is also headend equipment with 50 Q available.

6.3.2

The nominal output impedance shall be 75 Q.

Impedance (outpuf)

NOTE There is also headend equipment with 50 Q available.

6.3.3

Return loss (input, output) of equipment

Table 7 — Return loss (input, OM ipment
/A

Frequency range

Grade 1

Grade B

5 MHz to 10 MHz

Shall be publishé

f\ ade2
§ha|¢>0e pt(blis(hgﬂ M

Shall be publish¢d

10 MHz tq 47 MHz

>18 dB

RN

>10 dB

47 MHz tq 950 MHz

> (18 dB - 1,5 dB/octave)
but > 10 dB

2(14dB -\{,5 dB/octave)
by dB

>10 dB

950 MHz o 3 000 MHz

> 10\dB

for input)
dB decreasing
arly to 6 dB (for output)

o

>

> 6 dB (for input
> 10 dB decreasjng
linearly to 6 dB (ffor
output)

NOTE Sge Annex ;(fo?gaf%ition of@he\s@cRregWequency range.

6.3.4 Return loss Yo of dend
(\ N ab — Return loss (output) of headend
Frequwa}&e \ \/ Grade 1 Grade 2 Grade 3

5 MHz to|10 MHZz

> Shall be published

Shall be published

Shall be publishe¢d

10 MHz tq 47MHz

>18 dB

> 14 dB

>10dB

47 MHz to 950 MHz

> (18 dB - 1,5 dB/octave)
but > 10 dB

> (14 dB - 1,5 dB/octave)
but > 10 dB

>10 dB

950 MHz to 3 000 MHz

10 dB decreasing
linearly to 6 dB

10 dB decreasing
linearly to 6 dB

10 dB decreasing
linearly to 6 dB
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6.3.5

Typical back off for digital against analogue signals

Table 9 — Typical levels of digital signals with respect to analogue signals (back off)

Modulation scheme Grade 1 Grade 2 Grade 3
COFDM -16 dB
QPSK (DVB-S/-S2) -16 dB
8PSK (DVB-S2) -16 dB
16 QAM -16 dB
64 QAM -10 dB
258 QAM -4dB __-68dB

6.3.6 Immunity against other signals in the FM radio and TV
For immunity against other signals in the FM radio and TV rang
6.3.7 Carrier-to-spurious-signals ratio at output i
range of 40 MHz to 862 MHz
6.3.7.1 Carrier-to-spurious-signals ratio ofra
The cafrier-to-spurious-signals ratio ¢ in the
frequengy range of 40 MHz to 862 MHz
The mgasurement method and notes ion are
describgd in 4.5.
6.3.7.2 Carrier-to- digital modulated channel with respect to
the peik | M carrier
Table 10 g ignals ratio of digital modulated channel
(w'\ peak level of an analogue TV carrier
\Vkod\t\la\tkm s\oh\eme Sine wave spurious Other spurious
Qe N\ >60 dB >57 dB
6 M >60 dB >57 dB
\ZSS\QM >60 dB >57 dB
SK (DVB-S/-S2) >60 dB >57 dB
8 PSK (DVB-S2) >60 dB >57 dB
COFDM >60 dB >57 dB
NOTE For other spurious signals, the resolution bandwidth should be
1 MHz.
6.3.8 Image rejection for AM TV and FM radio

See |IEC 60728-2.
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Carrier to local oscillator signal ratio at the output for AM TV and FM radio

> 60 dB.

NOTE Measured at the minimum output level.

6.3.10 Frequency stability

6.3.10.1 Definition

The signal frequency stability is defined as the maximum deviation to the nominal signal
frequengy-

6.3.10.2 Frequency stability for FM radio related to the nomina

The frequency stability for FM radio measured as deviation to th

shall be| <12 kHz.

6.3.10.3 Frequency stability for AM TV related to the

Tabfle 11 — Frequency stability for AM TV related {e7th

Grade 1 /4|\\/G/ad[{\2\ N Grade 3
)\/

AM TV without data \ \ K 1‘7\5 kNZ

AM TV with data /X \ +30 K

6.3.10.4

Long-term fre modulated signals

Tableyi on fr% tability for digital modulated signals

ModulM}&Q\an \s\rad}g | Grade 2 Grade 3

COFDM /\\ \V/\ +30 kHz

QPSK +200 kHz

AN
8P<K (LWﬁ\z\ \ > +200 kHz
/N \ +100 kHz

£1
7 Ve

wm \\/ +100 kHz

256 Qm\) +100 kHz

NOTE 1 The figure for QPSK is valid for signal conversion in the headend only; for the

For COFDM, QPSK and 8PSK the values in Table 12 are related to frequency converters.

outdoor unit, see ETSI ETS 300 158 or ETSI ETS 300 249.

NOTE 2 + 30 kHz for DOCSIS signals.
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6.3.10.5 Shoulder attenuation for digital modulated signals
Table 13 — Shoulder attenuation for digital modulated signals
Modulation scheme Grade 1 Grade 2 Grade 3
16 QAM 37 dB 34 dB 31dB
64 QAM 43 dB 40 dB 37 dB
256 QAM 49 dB 46 dB 43dB

For the method of measurement, see 4.5.3.

6.3.11
For any

frequen

Phase noise of digital modulated signals at the output of the(hea

RF carrier of a digitally modulated signal (PSK or QAM) at
the phase noise shall be lower than the values L, Ly, L¢, Ly, L
cy distances fy, fy, fo, g, fe from the carrier (see also Fi

eadend,

Slignal ha nf&
modlulation Frequency distance (Qm
£\ A
o fo fo fy fo —> 100 % > 1 k)-((z LO}HZ 100 kHz 000 kHz
Symbol rate | \L\\ \Lb\/ Le Ly Le
aPsK (DVB-S) > 5Msymbol/s [ -40 56 .75 -80 -100
aPsk|(pvB-s2) > 5 Msymbol/s \\4(N N5~ .75 -80 -100
8 PSK|(DVB-S2) & ( 40 -55 .75 -80 -100
16/ QAM 5 Msymbol/s 32 .74 -94 -104
1,1\;5\6%5 \ 41 -80 -100 104
sdaam N\ 5 Msymbol/S -38 -80 -100 110
@\\@m 47 -86 -106 110
25¢ QAM >3,5.Meymbols _/ 44 -86 -106 116
/\ mym olls .53 .92 112 -116
N\
For a digi d signal in the OFDM format, the phase noise can cause CPK, which

For any

ultaneously, and ICI.

RE carrier of a DVB signal modulated in the OFDM format, measured with the

method

Of meabulcmcnt givcll ill 49, “Ib‘ Vdiuc Uf pildbc IIUibU bild“ IUb' iUWcI “Idll ﬁlU Vdiub‘-) La, Lb,
L., Lq given in Table 15 at the frequency distances f,, fy, f;, fy from the carrier (see also

Figure 18b).

Table 15 — Phase noise of a DVB signal (OFDM)

Signal

Phase noise L;

dulati -1
Modutation Frequency distance dB(Hz")
far for fos fq — 1 kHz 10 kHz 100 kHz 1 000 kHz
COFDM
L L L L
2k and 8 k a b c d
-75 -85 -110 -110
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6.3.12 In-channel group delay variation for digital modulated signals
Table 16 — In-channel group delay variation for digital modulated signals
Modulation scheme Grade 1 Grade 2 Grade 3
COFDM NA NA 100 ns
QPSK (DVB-S/-S2) NA NA 100 ns
8 PSK (DVB-S2) NA NA 100 ns
16 QAM 20 ns 60 ns 100 ns
64 QAM 20 ns 60 ns 100 ns
256-QAM 26-As 66-rs ~F60-hs
/[ T\
For method of measurement, see 4.8.2.
6.3.13 | In-channel peak-to-peak amplitude response variati ated
signals
The valpe of in-channel peak-to-peak amplitude responr pass-band up to
0,85 fy shall be lower than the figures given in Table
NOTE fyis the Nyquist frequency.
Tahle 17 — In-channel peak-to-peak itude réesyp ariation of DVB signals
Modulation scheme G(fade 1 \G@de 2 Grade 3
COFDM WA NI N\ AA 6 dB
QPsK (DVB-S/-sz)& ( \Q\A\ N ) V NA 6 dB
8 PSK (DVB-S2 (N NA NA 6 dB
16 QAM N 2 dB 3 dB
64 QAM\/ N B 2.dB 3dB
256 QAM 1\ \/\\143 2 dB 3 dB
6.3.14 bility .of ercarrier
able 18 — Stability of sound intercarrier
Grade 1 Grade 2 Grade 3 NOTE
Mono or unmodulated carrier +5 kHz +15 kHz
The difference between sound sub- +1 kHz
Stereo or dual sound carriers shall be maintained

(precision half-line offset)

NICAM 728, Standard |
NICAM 728, Standard B/G

6 552 kHz
5 850 kHz

+1 x 1078 above the vision carrier

For NICAM, see
ETSI ETS 300 163
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6.3.15 Stability of residual carrier amplitude

Table 19 — Stability of residual carrier amplitude

Grade 1 Grade 2 Grade 3 NOTE
+2,5% +10 % Measured with black-
Standard B/G/D/D1/K 10 % 10 % to-white amplitude
0% 0% and nominal video
level
Standard | 20% £2 % 20% £5%

6.3.16 | Frequency stability — SAT IF/IF converter
Table 20 — Frequency stability — SAT IF/IF co er x
Frequency range Grade 1 | GradeN \er\a}c@ 3\

0,95 GHz to 2,150 GHz * WH\Z\

AN

6.3.17 | Typical modulation error ratio (MER) for 2

The mofulation error ratio MER is defined in 3. ) : ast and
simple method that can provide an indicati : i e cable
headend output interface. This measuxem S argin to

failure pf the digital service. It can be  used igna eadend
installatjon, and as a maintenance tool/for basic i e cable
TV network.
Table 21 — Minimu&r uirements different QAM modulation schemes
(AN

Moduy)\ion g\chem% \G?aQe N Grade 2 Grade 3

1saamy 2. S 33dB” 31 dB 28 dB
64 aam AN 37 dB 34 dB

256 QAM/\ \ \/40 dB 38 dB 35 dB

The me bé\f\eymed as described in IEC 60728-1. For the measurement the
use of an i iNassume

6.3.18 ues at the output of the headend

This pdrameter is~8pecified for terrestrial COFDM converters and satellite QP3SK IF/IF

converters.
Table 22 — C/N values for converters at the headend output
Modulation scheme Grade 1 Grade 2 Grade 3
Values specified in
COFDM NA NA ETSI EN 300 744
+6 dB
QPSK (DVB-S) NA NA 12,3 dB
QPSK (DVB-S2) NA NA 11,4 dB
8 PSK (DVB-S2) NA NA 16 dB

The values in Table 22 are related to the code rates 7/8 (DVB-S) and 9/10 (DVB-S2).
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6.4 Composite video signal requirements
6.4.1 Impedance

The nominal input impedance shall be 75 Q.

NOTE Due to its higher mechanical stability, a 50 Q BNC connector (IEC 60169-8) is recommended also for an
impedance of 75 Q in the video frequency range.

6.4.2 Return loss

Table 23 — Return loss

Grade 1 Grade 2 Grade 3 (

<
N

>34 dB >26 dB

NOTE Values in nominal transmission range

6.4.3 Signal voltage

Table 24 - Signal volfa7e
7\ N

Grade1 |\ Grade2 \ "~ |/{ Grade »

(109 Vpp NENGEAOS

6.4.4 Polarity

The polarity is negative

NOTE Sknc. level @

6.4.5 Offset voltg

The offd

6.5
6.5.1

The nominal;input intpedance shall be > 600 Q.

NOTE See 7.18

6.5.2 Output impedance

The nominal output impedance shall be < 30 Q.

NOTE See 7.18.
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6.5.3 Signal level

Table 25 — Signal level

Grade 1 | Grade 2

Grade 3

AM TV modulator standard
B/G/D/D1/K/I "

+6 dB(mW) for £ 30 kHz deviation

AM TV modulator standard L 6 dB(mW) = 50 % AM |

- 6 dB(mW) = 50 % AM

FM radio modulator

+6 dB(mW) for £ 40 kHz deviation

1)
fm =400 Hz, pre- and de-emphasis 50 ps.

6.6 FJequirements for decoding margin (teletext)

The degoding margin from the input to the output of the headend
than thg requirements shown in Table 26.

Table 26 — Requirements for decoding

not\dé

Grade 1 Grade 2 \st& \
15 % 25% [ |~ WBI_ )

<

For the method of measurement, see 4
6.7 If signal requirements (AM-TV
6.7.1 Impedance

The nominal impedance sha

rio

ended

NOTE Ap impedan of all grades. Connectors according to IEC 61
recommehded. <>
6.7.2 Return lo
— Return loss - IF signal
\GrM Grade 2 Grade 3
518 dB 214 dB
6.8

6.8.1

te more

69-2 are

A]ntennas forterrestrial reception
mpedance

The nominal impedance shall be 75 Q.

6.8.2 Return loss
Table 28 — Return loss — Antennas for terrestrial reception
Grade 1 Grade 2 Grade 3
>18 dB >14 dB
6.9 Antenna amplifier

For antenna amplifiers see the corresponding parameters of 6.3.
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7 Equipment characteristics required to be published

7.1 General

All applicable parameters given in Clause 7 shall be published as worst-case figures on data
sheets. For some parameters, in addition, recommended values are given in this clause.

7.2 Environmental conditions

The minimum amount of information to be published on environmental conditions shall be that
covered by 5.3, Operation.

Table 29 — Recommended temperature ranges

Grade 1 Grade 2 \ ) Grale 3
Operating temperature range urope
0 °C to +55 °C urope
/\\\10 %G 109+60\C Sduthern| Europe
I(_)p_etratin temperature range within the specification 5°C to +45-= Ntw -10 °C t¢ +55 °C
imits
~

()

NOTE Hor special national conditions, see Annex D.

Specifigations shall be met at tempera eached after30 min of warm-up time.

7.3

The makimum permissibl
equipment.

pecified on the data sheets as well a§ on the

The vajues are xalid
Tables $0 to 34.<>

iven in

Tablp 30 — Ca el of
\ Grade 1 Grade 2 Grade 3
Standar B/W >66 dB >54 dB >54 dB
Standardl L >48 dB >48 dB >42 dB
For the measurement method, see 4.2.

Table 31 — Carrier-to-third-order intermodulation ratio for maximum output level
of sub-band, full band, multi-band amplifiers and multi-channel frequency converters
for AM TV (not for channel amplifier)

Grade 1 Grade 2 Grade 3
Standard B/G/I >80 dB >66 dB >66 dB
Standard L >64 dB >64 dB >64 dB
For FM radio >60 dB >60 dB >60 dB

For the measurement method, see 4.3
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Table 32 — Carrier-to-second-order intermodulation ratio for maximum output level
of sub-band, full band, multi-band amplifiers and frequency converters
for AM TV or FM radio (not for channel amplifier)

Grade 1 Grade 2 Grade 3

>60 dB

NOTE Only for products being generated by signals in the range 87,5 MHz to 108 MHz and falling in the range
174 MHz to 230 MHz.

For the measurement method, see 4.4.

Table 33 — Carrier-to-intermodulation ratio for maximum put level
of FM-TV channel amplifiers/frequency converfers &

Grade 1 Grade 2 | ?s(&e\a
>60 dB \ \ \ \/

For the measurement method, see 4.5.2

Table 34 — Carrier-to-third-order intermo

of FM TV fmdﬁr%

Grade 1 Grade 3

For the measurement meth®

NOTE 1 |This value includ

NOTE 2 |Not applic to marrowband\equipwent unless the frequency range covered by the equipmept is such
that 2fmid < fmax-

74 (O

State t
operatin

ine the

7.5 T

Specify

See Annex C for the recommended selectivity diagram for adjacent channel transmission.

7.6 Clamp

Where clamping is employed, specify on the data sheets the method used and the level of
performance achieved.

7.7 Noise figure
7.71 Equipment without AGC

State the worst value at maximum gain in the specified frequency range. This range is
described in Annex A.
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7.7.2 Equipment with AGC

Publish the graph for noise in the specified operating range. Alternatively, C/N or S/N may be
published.

A A A
sn| el ne
dB — dB (— dB

n

dB (uv)

Operating level

IEC 1517/07

Figure 30 — Example of diagram of NF, quipment with AGG

7.8 Data control signals, descriptio

For datg control signals, the following yalues sha ated on the data sheets:

e impgdance;
e voltgge or level;
. poIaLity;

e Dbit rate; Q

e protocol;

e conn

79 G TV modulators, TV converters and pilot generators

State th tability for TV modulators, pilot generators and TV convertgrs. It is
recommendedhat theg values given in Table 35 should be met.

TFable 35 — Output level stability for TV modulators and TV converters

Grade 1 Grade 2 Grade 3

+0,5 dB +1,0 dB +2,5 dB

The input level range for conditions mentioned shall be provided.

7.10 Pilot signal

The pilot signal shall be supplied at a constant level. The accuracy of the pilot signal level
should be +0,25 dB.

NOTE The pilot signal can be a CW or modulated carrier.


https://iecnorm.com/api/?name=0ad013accf45491d4d02e31c88c86b4d

60728-5 © IEC:2007(E) - 67 -

7.11 Differential gain and phase
7.11.1 Differential gain

Table 36 — Recommendation for differential gain

Grade 1 Grade 2

Grade 3

Standard B/G/I/D/D1/K and

0, 0,
standard L 5% 8%

14 %

For the measurement method, see 4.7.2

7.11.2 | Differential phase
Table 37 — Recommendation for differential ghie &
Grade 1 (G/%ds\)?\ \ h@t}e/
Standard B/G/I/D/D1/K 3° 6 N A2
Standard L 5° ° 12°
NN
For the measurement method, see 4.7.3. \>
712 G
For deta
For me i es use a measuring range between
0,5 MHz iSi ie(. Use a measuring aperture of <40 kHz.
ion for group delay variation
Grade 2 Grade 3

AM[TV standard)a(%Q/DN/K 80 ns 80 ns

AMI|TV standard\L \\ See Annex C

FM [TV < \ \ Under consideration

N

The val ange; a
referend
For recgmmeéendations for modulators Grade 1 and Grade 2, see Annex C.

For the measurement method, see 4.8.
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7.13 Luminance non-linearity
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Table 39 — Recommendation for luminance non-linearity

Grade 1 Grade 2 Grade 3
Standard B/G/I 3% 3% 8 %
Standard L 5% 5 % 10 %

NOTE Different videocrypt systems require better values (for example, <2%).

For the preasurementmethod; see 413

7.14 2[f-pulse

The displayed pulse should be within the graticule defined in

quality grades 1, 2 and 3 are defined in Table 40.

-factor

Asks for

T Grade 1 ( ("Brad\\'l Grade 3
+0 +100 % - 6 % +¢oo-1}%> +100 % - 24 ©
+2 {J_rs\%\ \ i\I\ZJ%V +24 %
+4 25% \\\ o’ +12 %
~
+8 é1 50 \ +3 % +6 %
+12 /\\Xcﬁ\\\ +1.5% +3 %
7.15 2pT-puls
For the measureme

For the

NOTE 1 |The*value only applies to channels carrying signals.

range,

NOTE 2 In some countries with TV-standard | the NICAM carrier frequency and bit rate are locked to each other.
In this case, the intercarrier frequency should be precisely maintained.

7.17 Television carrier-to-noise ratio

For the measurement method, see 4.6.1.

defined bandwidth shall be stated.

7.18 Audio in TV

The conditions of measurements including the

Specify on the data sheets if the audio input is balanced or unbalanced. It is recommended
that a balanced input and a connector according to IEC 60130-9 (Annex B) should be used.

Audio signal-to-noise-ratio shall be measured with weighting according to ITU-R Rec.
BS.468-4 and quasi-peak detection.
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7.19 Processing units for FM radio

7.19.1 Audio input

Specify on the data sheets if the audio input is balanced or unbalanced. It is recommended
that a balanced input and a connector according to IEC 60130-9 (Annex B) should be used.

7.19.2 Stereo crosstalk

It is recommended that the crosstalk suppression of the stereo channels should be better than
30 dB in the frequency range 200 Hz to 10 kHz. State the values together with the test

frequencies.

7.19.3 | Total harmonic distortion
It is recommended that the total harmonic distortion ratio produced b
the range 40 Hz to 15 kHz should be better than 46 dB when usihng a t

modulated with a signal in the range 40 Hz to 7,5 kHz and set 6 prQ
40 kHz deviation.

7.19.4 | Intermodulation distortion

It is rec
below tH

7.19.5

Values

7.20.1 | Antenna gai
The mirfimum gzﬁ: §
impedamce of 75 Q af
supplied

7.20.2

ecommendations for sidelobe suppression

Grade 1 Grade 2 Grade 3
>18 dB >18 dB >10 dB

br within
Bherator
| having

n 40 dB

nominal
shall be

NOTE The values refer to the maximum of the main lobe.

7.20.3 Return loss of antennas

It is recommended that the return loss of the antenna when measured with
specific impedance should be not less than given in Table 42.

Table 42 - Recommendation for return loss of antennas

respect to its

Grade 1 Grade 2 Grade 3
TV channel antenna >20 dB >16 dB >14 dB
TV multi-channel antenna >16 dB >14 dB >14 dB
FM antenna >14 dB >10 dB >10 dB
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7.21 Control signals for outdoor units
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Control signals for outdoor units shall meet the specifications of IEC 61319-1.

24

@%

<
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Annex A
(normative)

Definition of the specified test frequency range
for return loss and noise figure

A.1 Test frequency range for TV channel processor

NOTE W

used is W,
B/G is, fo
A2 1

example:

o

[est frequ

| iy

\_//\/\/

<h

ision

Standard B/G ,r@

-0,75 | standard |
Standard L,L”

cyxang

IEC 151B/07

sub<band, full-band, multi-band amplifier

\_/\/—\_/

SPECIFIED

OPERATING RANGE
IEC 1519/07

g system
standard

Figure A.2 — Test frequency range for sub-band, full-band, multi-band amplifier
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