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9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

Part 115: In-Building Optical systems for broadcast signal
transmissions

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization
comprising all national electrotechnical committees (IEC National Committees). The object of IEC is to
promote international co-operation on all questions concerning standardization in the electrical and
electronic fields. To this end and in addition to other activities, IEC publishes International Standards,
Technical Specifications, Technical Reports, Publicly Available Specifications (PAS) and Guides
(hereafter referred to as “IEC Publication(s)”). Their preparation is entrusted to technical committees; any
IEC National Committee interested in the subject dealt with may participate in this preparatory work.
International, governmental and non-governmental organizations liaising with the IEC also participate in
this preparation. IEC collaborates closely with the International Organization for Standardization (ISO) in
accordance with conditions determined by agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an
international consensus of opinion on the relevant subjects since each technical committee has
representation from all interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense.,While,all reasonable ,efforts-are,made,to-ensure-that the technical content of
IEC Publications is laccurate, |IEC cannot'be held responsible for theyway in Which they are used or for
any misinterpretation by any end user.

In order to promote international unifarmity, |EC/National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly
indicated in the latter. I

IEC itself does not“provide “any attestation’ of 'conformity." Independent” certification bodies provide
conformity assessment servicesdand¢inbsomeareas;-access toolEC marks of conformity. IEC is not
responsible for any services carried out by independent certification bodies.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts
and members of its technical committees and IEC National Committees for any personal injury, property
damage or other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal
fees) and expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any
other IEC Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications
is indispensable for the correct application of this publication.

Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject
of patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 60728-115 has been prepared by technical area 5: Cable
networks for television signals, sound signals and interactive services, of IEC technical
committee 100: Audio, video and multimedia systems and equipment.

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

FDIS Report on voting
XXIXX/EDIS XXIXX/RVD

Full information on the voting for the approval of this International Standard can be found
in the report on voting indicated in the above table.
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304 This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

305 The committee has decided that the contents of this document will remain unchanged
306 until the stability date indicated on the IEC website under "http://webstore.iec.ch" in the
307 data related to the specific document. At this date, the document will be

308 e reconfirmed,

309 e withdrawn,

310 e replaced by a revised edition, or
311 e amended.

312

313 The National Committees are requested to note that for this document the stability date
314 is 2025.

315 THIS TEXT IS INCLUDED FOR THE INFORMATION OF THE NATIONAL COMMITTEES AND WILL BE

316 DELETED AT THE PUBLICATION STAGE.

IMPORTANT - The 'colour inside' logo on the cover page of this publication
indicates that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this document using
a colour printer.

317
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CABLE NETWORKS FOR TELEVISION SIGNALS,
SOUND SIGNALS AND INTERACTIVE SERVICES -

Part 115: In-Building Optical systems for broadcast signal
transmissions

1 Scope

This part of IEC 60728 is applicable to in-building optical transmission systems for
broadcast signal transmission that consist of optical transmitter, optical amplifiers,
splitters, V-ONUs, etc. These systems are primarily intended for television and sound
signals using digital transmission technology. This document specifies the basic system
parameters and methods of measurement for in-building optical distribution systems
between building network interface (BNI) and home network interface (HNI) in order to
assess the system performance and its performance limits.

This document is also applicable to broadcast signal transmission using a
telecommunication network if it satisfies the requirements of optical section of this
document. This document describes RF transmission for fully digitalized broadcast and
narrowcast (limited, area, distribution .of broadcast) signals over,an FTTH network and
introduces xPON system' as’ a physical /layerimedia’.The’detailed description of the
physical layer is out of the scope of this document. The scope is limited to RF signal
transmission over optical network, thus; lit'does ‘not'include IP transport technologies,
such as IP Multicast and associate protocols.

This standard specifiesithedrequiredi:system:performéance-of all<opticdlcbuilding networks
in order to connect withiIFT.FH cnetworkscwhich7arel Idefined by IEC60728-113 and
IEC60728-13-1. Use of In-building optical networks is very effective for saving cost
(installation and maintenance) and enabling future network up-grades, especially in huge
apartment buildings. In this document, the optical wavelengths and electrical frequency
bands listed in Table 1 — and Table 2 — are considered to be used.

Table 1 — Optical wavelength for FTTH system

Optical signal Wavelength Document

Video transmission 1550 nm

IEC 60728-113, IEC 60728-13-1

RF return (RFoG) 1610 nm

IEC 60728-14

Data (Downstream) 1490 nm /1577 nm

ISO/IEC/IEEE 8802-3

Data (Upstream) 1310 nm /1270 nm

ISO/IEC/IEEE 8802-3

Table 2 - Frequency range

Frequency band

Document

47 MHz to 862 MHz (only digitally modulated signals)

IEC 60728-101, IEC 60728-113

950 MHz to 3 300 MHz (satellite signal transmission)

IEC 60728-13-1
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2 Normative references

The following documents are referred to in the text in such a way that some or all of their
content constitutes requirements 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 60068-1:1988, Environmental testing — Part 1: General and guidance

IEC 60728-1:2007, Cable networks for television signals, sound signals and interactive
services — Part 1: System performance of forward paths

IEC 60728-3:2017, Cable networks for television signals, sound signals and interactive
services — Part 3-1: Active wideband equipment for cable networks — Methods of
measurement of non-linearity for full digital channel load with DVB-C signals

IEC 60728-6:2011, Cable networks for television signals, sound signals and interactive
services — Part 6: Optical equipment

IEC TR 60728-6-1:2006, Cable networks for television signals, sound signals and
interactive services — Part 6-1: System guidelines for analogue optical transmission
systems

IEC 60728-101:2016, Cable networks for television signals, sound signals and interactive
services — Part 101; System performance,of forward paths loaded with digital channels
only

IEC 60728-113:2018, Cable networks for television'sighals,) sound signals and interactive
services — Part 113: Optical systems for broadcast signal transmissions loaded with digital
channels only

IEC 60728-13-1:2017, Cable' networks'for telévision'signals; sound signals and interactive
services — Part 13-1: Bandwidth expansion for broadcast signal over FTTH system

IEC 60825-1, Safety of laser products — Part 1: Equipment classification and requirements

IEC 60825-2, Safety of laser products — Part 2: Safety of optical fibre communication
systems (OFCS)

IEC 60825-12, Safety of laser products — Part 12: Safety of free space optical
communication systems used for transmission of information

IEC 61755-1:2005, Fibre optic connector optical interfaces — Part 1: Optical interfaces for
single mode non-dispersion shifted fibres — General and guidance

IEC TR 61930, Fibre optic graphical symbology
IEC TR 61931:1998, Fibre optic — Terminology

IEC 61280-1-3:2013, Fibre optic communication subsystem test procedures — Part 1-3:
General communication subsystems — Central wavelength and spectral width
measurement

ITU-T Recommendation G.692, Optical interfaces for multichannel systems with optical
amplifiers
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ITU-T Recommendation G.694.2, Spectral grids for WDM applications: CWDM
wavelength grid

ITU-T Recommendation J.83, Digital multi-programme systems for television, sound and
data services for cable distribution

ITU-T Recommendation J.382, Advanced digital downstream transmission systems for
television, sound and data services for cable distribution
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3 Terms, definitions, graphical symbols and abbreviated terms
3.1 Terms and definitions

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

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

IEC Electropedia: available at http://www.electropedia.org

ISO Online browsing platform: available at http://www.iso.org/obp

3.1.1

BER

bit error ratio

ratio between erroneous bit and the total number of transmitted bits.
[SOURCE: IEC 60728-1:2014, 3.1.60]

3.1.2

central wavelength

the average of those wavelengths at which the amplitude of a light source reaches or last
falls to half of the maximum amplitude.

[SOURCE: IEC 60728-6:2014, 3.1.26, modified —)The terim "cenhtre'wavelength" has been
replaced by "central wavelength".]

3.1.3
MER
modulation error ratio

sum of the sequence of the squares of the magnitudes of the ideal symbol vector divided
by the sum of the squares of magnitudes of the symbol error vectors of a sequence of
symbols.

[SOURCE: IEC 60728-1:2014, 3.1.61]

3.14

optical amplifier

optical waveguide device containing a suitably pumped, active medium which is able to
amplify an optical signal.

Note 1 to entry: There are several methods based on wavelength to be used for amplification. The term
“Erbium Doped Fibre Amplifier (EDFA)” is the synonym of optical amplifier in this document.

[SOURCE: IEC TR 61931:1998, 2.7.75, modified — Note 1 has been added.]

3.1.5
optical modulation index
optical modulation index of kth RF signal, OMI, is defined as

omr, =H=4
hte

where
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