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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

Part 13-1: Bandwidth expansion for broadcast signal
over FTTH system

FOREWORD

Independent certification bodies provide conformity
marks of conformity. IEC is not responsible for any

rights. IEC aIIt be held’responsible for identifying any or all such patent rights.

International Standard IEC 60728-13-1 has been prepared by technical area 5: Cable networks
for television signals, sound signal and interactive services, of IEC technical committee 100:
Audio, video and multimedia systems and equipment.

The text of this standard is based on the following documents:

CDV Report on voting
100/1801/CDV 100/1931/RVC

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

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

The list of all the parts of the IEC 60728 series under the general title Cable networks for
television signals, sound signals and interactive services, can found on the IEC website.
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The committee has decided that the contents of this publication will remain unchanged until the
stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data related to
the specific publication. At this date, the publication will be

reconfirmed,

withdrawn,

replaced by a revised edition, or
amended.

IMPORTANT - The ‘colour inside’ logo on the cover page of this pu

ication indicates

that it contains colours which are considered to be useful for the correct u derstandlng

of its contents. Users should therefore print this document using

A bilingual version of this standard may be issued at a later dat

O
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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 CATV networks,
¢ MATV networks and SMATYV networks,
e individual receiving networks

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

services, voice, data, audio and video both broadcast and narrowcast.

The extent of this standardization work is from the antenna 3cial signal source inputs to the
headend or other interface points to the network up to the mi

The standardization of any user terminals (i.e. tuners, receivers)decoders, terminals, etc.) as
well as of any coaxial and optical cables.and accessorie th%of i

In this standard, informative Annex A d omposition and model system
based on this standard, and Annex B describes\ba oncepts for optical wavelength division
multiplexing and adds notes for syste i N ex C gives the minimum wavelength
separation, and Annex D~explai ‘ i ipvbetween C/N degradation and rain

attenuation.

This standard describ he p : ethod of satellite broadcast signals over the FTTH
system which us A ( SMj&
to IEC 60728-13. IS\ & > \s descriptions of the measurement methods and

specifications for op 1gth division multiplex and for PSK modulation systems. It
specifies the do : i S|gna transmission and thus the two-way optical transmission
system is out of the C C s-standard.This standard applies to the FTTH system of
broadband b S smission which conveys satellite broadcast signals using one or
multiple t is provided for cable/satellite operators to extend their

broadbad r to avoid interference between optical wavelengths based on the

C 60728-13.
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CABLE NETWORKS FOR TELEVISION SIGNALS,
SOUND SIGNALS AND INTERACTIVE SERVICES -

Part 13-1: Bandwidth expansion for broadcast signal
over FTTH system

1 Scope

The purpose of this part of IEC 60728 is the precise description of the fibre to the.home (FTTH)

2 Normative references

The following documents, in whole or i ; ; ehced in this document and
are indispensable for its application. )

IEC 60728-1:2007,
services — Part 1;

IEC 61280-1=
communication

e optic communication subsystem test procedures — Part 1-3 General
stems — Central wavelength and spectral width measurement

ITU-T Recommendation G.694.1, Spectral grids for WDM applications: CWDM wavelength
grid

ITU-T Recommendation G.694.2, Spectral grids for WDM applications: CWDM wavelength
grid

3 Terms, definitions, symbols and abbreviations

3.1 Terms and definitions

For the purposes of this document, the following terms and definitions apply.


http://www.itu.int/rec/T-REC-G.694.2-200312-I/en
http://www.itu.int/rec/T-REC-G.694.2-200312-I/en
http://www.itu.int/rec/T-REC-G.694.2-200312-I/en
http://www.itu.int/rec/T-REC-G.694.2-200312-I/en
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3.11

optical transmitting unit

optical transmitter

Tx

transmit fibre optic terminal device accepting at its input port an electrical signal and providing at
its output port an optical carrier modulated by that input signal

[SOURCE: IEC 61931:1998, definition 2.9.6]

Note 1 to entry: For the purposes of this standard, optical transmitters may have more than one input port accepting
electrical RF signals.

Note 2 to entry: This piece of equipment amplifies frequency multiplexed electrical signals and converts these

1 625 nm region).

Note 3 to entry: The wavelength and necessary wavelength separation are destrik
respectively.

3.1.2

optical receiving unit

optical receiver

Rx

receive fibre optic terminal device accepti @ modulated optical carrier, and
) lectrical signal (with the associated

clock, if digital)

Note 1 to entry: For the purposes of this standard, ¢ptical reeei
electrical RF signals.
ini 9.7 i

[SOURCE: IEC/TR 61931: . mbdified — Note 1 has been added]

ay have more than one output port providing

3.13
optical amplifie<>
optical waveguide de

an optical signal

Note 1 to entry:
band.

3.1.4

fibre optic branching device

optical fibre coupler

splitter

optical fibre device, possessing three or more optical ports, which shares optical power among
its ports in a predetermined fashion, at the same wavelength or wavelengths, without
wavelength conversion

Note 1 to entry: The ports may be connected to fibres, detectors, etc.

[SOURCE: IEC/TR 61931:1998, definition 2.6.21, modified — The term has been clarified]
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3.1.5

multiplexing device

WDM device

wavelength selective branching device (used in WDM transmission systems) in which optical
signals can be transferred between two predetermined ports, depending on the wavelength of
the signal

[SOURCE: IEC 61931:1998, definition 2.6.51]

3.1.6
optical modulation index
OomlI

optical modulation index of " RF carrier, m, is defined as

¢h — ¢1

m, =
P+ 9

total optical modulation index, M is defined as

where

@, is the highest and

@, is the lowest instantaneous optica sity modulated optical signal,
K is the total number

M is the total optica
Note 1 to entry: Th@m i
[SOURCE: IEC 6

3.1.7
relative inte

Note 2 to entry: The value of RIN can also be calculated from the results of a carrier-to-noise measurement for the
system.

[SOURCE: IEC 60728-13:2010, definition 3.1.8]
[SOURCE: IEC 60728-6:2011, definition 3.1.12]
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3.1.8

responsivity

ratio of an optical detector’s electrical output to its optical input at a given wavelength

Note 1 to entry: The responsivity is generally expressed in ampere per watt or volt per watt of incident radiant power.

Note 2 to entry: Sensitivity is sometimes used as an imprecise synonym for responsivity.

Note 3 to entry: The wavelength interval around the given wavelength may be specified.

[SOURCE: IEC 60728-6:2011, definition 3.1.14]

3.1.9
wavelength
distance covered in a period by the wavefront of a harmonic plane wave

Note 1 to entry: The wavelength A of light in vacuum is given by

where

c is the speed of light in vacuum (¢ = 2,997 92 x 108 m/s

f is the optical frequency

Note 2 to entry: Although the wavelength in dielec¢tri a h as fibres, is shorter than in vacuum, only the

3.1.10
centre wavelength

average of those el
of the maximum i

3.1.11
vestigia

AM-VSE
sideband e/spectral components corresponding to the lower frequencies of the
modulating sign preserved, the other components being strongly attenuated

[SOURCE: IEC 60050-702:1992, definition 702-06-28, modified — The abbreviation has been
completed]

Note 1 to entry: This is the abbreviation for the vestigial sideband amplitude modulated signal used in the terrestrial
broadcasting and CATV transmission system.

[SOURCE: IEC 60728-13:2010, definition 3.1.12]

3.1.12

QAM signal

quadrature amplitude modulation

QAM

amplitude modulation by two separate signals of two sinusoidal carriers having the same
amplitude and frequency but being in phase quadrature, the modulated signals being added for
transmission in a single channel

[SOURCE: IEC 60728-13:2010, definition 3.1.13]
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3.1.13

OFDM signal

orthogonal frequency division multiplexing is one of the multiplexing schemes used for the
transportation of terrestrial digital broadcasting SDTV and HDTV signals

Note 1 to entry: OFDM is based on the idea of frequency-division multiplexing, where each frequency channel is
modulated with a simpler modulation, and the frequencies and modulation of FDM are arranged to be orthogonal with
each other, which almost eliminates the interference between channels.

[SOURCE: IEC 60728-13:2010, definition 3.1.14]

3.1.14

phase shift keying
PSK signal

angle modulation in which each significant condition in a modulating dise
represented by a specified phase of a periodic sinusoidal oscillation

med signal is

[SOURCE: IEC 60050-721:1991, definition 721-06-07, modified =
and one term has been modified.]

3.1.15
RF signal level definition
level of an RF signal is defined in Table 1; it is expre 3 p dB(pV) or in dB(mW)

[SOURCE: IEC 60728-13:2010, definition

3.1.16
AM-VSB analogue signals
vision carrier signal level is the RMS

g of\t i arrier at the peak of the modulation
envelope (Crms), €xpress and measuredhacross a 75 Q termination or referred to
75 Q

Note 1 to entry: This will correspond ati odulation systems, to the carrier amplitude during synchronizing
pulses and, in posi i ) \S, t peak white level without a chrominance signal, as shown in

ITU-R Recommendation, B

[SOURCE: IEC 60728

3.1.17

FM radio or EM a arrie a TV signals

level of a i FM audio carrier of a TV signal is the RMS value of the carrier
expressediin dB easured across a 75 Q termination or referred to 75 Q

[SOURCE: IEC 60728>13:2010, definition 3.1.17]
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3.1.18

digitally modulated signals

level of a digitally modulated signal is given by the RMS power of the signal within the channel
bandwidth (Sp rr) and can be expressed in dB(mW) or in dB(uV) referred to 75 Q

Note 1 to entry: The level of an OFDM signal is the average electrical power of the overall signal comprised of
multi-carriers and is not the individual carrier level of the multi-carrier signal, as shown in Table 1.

Table 1 — Level of RF signals

Signal Level detection Symbol Remarks
AM-VSB video eak value c RMS value of the carrier at the peak of the
carrier P rms modulation envelope.

Analogue

TV signal i
FM aqdlo RMS value Crms The carrier level i%%&;ns(ta{t%.
carrier

QAM signal RMS value

Digitally sufficiently long
modulated OFDM signal | RMS value Sp,RF i iod of\the lowest
signals

PSK signal RMS value

[SOURCE: IEC 60728-13:2010, definition 3.1.18, mod a 1 has been improved.]

3.1.19

carrier-to-noise ratio
signal-to-noise ratio

if the noise level is expressed as

(analogue signals)

(digital signals)

Note 1 to entry: el of\the analogue modulated carrier or of the RF digitally modulated signal and the level of
the noise i e units, in dB(mW) or in dB(pV) measured across a 75 Q termination or referred to
75 Q.

[SOURCE: IEC 8<13:2010, definition 3.1.19, modified — The definition has been revised.]
3.1.20

DIU ratio

ratio of desired signal level, D[dB(uV)], to undesired signal level, U[dB(uV)]

Note 1 to entry: The D/U ratio is generally used for multiple frequency interference as CSO and CTB, for single
frequency interference as CCR.

[SOURCE: IEC 60728-13:2010, definition 3.1.20, modified]



