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1)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

Part 1-1: RF cabling for two way home networks

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for stndard|t|on comprising
all national electrotechnical committees (IEC National Committees). The objeg to promote
international co-operation on all questions concerning standardization in the electfi
this end and in addition to other activities, IEC publishes International Standards\Technicak Spetifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (R 3

Publication(s)”). Their preparation is entrusted to technical committees; a E i njtte®/interested
in the subject dealt with may participate in this preparatory work b Y
governmental organizations liaising with the IEC also participate in jh ~ collaborates closely
with the International Organization for Standardization (ISO) in gccordange Wi itions determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical mattg as earIy as possible, an lnternatlonal
consensus of opinion on the relevant subjects since eac
interested IEC National Committees.

the latter

IEC itself does not proyi y 1S 1 ity,/ Independent certification bodies provide conformity
assessment services and, 1 3 S =C marks of conformity. IEC is not responsible for any
services carried b iftsati ies.

All users should ast edition of this publication.

employees, servants or agents including individual experts and
National Committees for any personal injury, property damage or
whether direct or indirect, or for costs (including legal fees) and

ive references cited in this publication. Use of the referenced publications is
pplication of this publication.

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

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

FDIS Report on voting
100/1622/FDIS 100/1645/RVD

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.
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A list of all parts of the IEC 60728 series, under the general title Cable networks for television
signals, sound signals and interactive services, can be found on the IEC website.

The committee has decided that the contents of this publication will remain unchanged until
the maintenance result 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

e reconfirmed,
e withdrawn,
e replaced by a revised edition, or

e amended.

A bilingual version of this publication may be issued at a later date.

'cMindicates

the correct
ment using a

IMPORTANT - The 'colour inside' logo on the cover pa
that it contains colours which are considered b

understanding of its contents. Users should the i
colour printer. ~

&
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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 CATVl-networks,
e MATV-networks and SMATV-networks,

e individual receiving networks

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

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

and implementation guidelines for a
zhniques. The following types of home

or radio

1 This word encompasses the Hybrid Fibre Coaxial (HFC) networks used nowadays to provide
telecommunications services, voice, data and audio and video both broadcast and narrowcast.
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Specification

Systemn Outlet Terminal Input
l [coaxial] [coaxial)
Access network I Home network (54'0] (TJ'IJ
| | l
CASTI\}I/A%WI :' % receiver lead : Terminal
network TI equipment
HNI1 Passive coaxial home network S0 {coaxial)
! |
| ! I
CATVIMATVI ! ! i ' .
ShATY : {E receiver lead Terminal
network equipment
HNIZ2 Active coaxial home network S0 (coaxial) Tl
|
: Balanced
I wall outlet
CATVIMATV I Different home network type J, BALUE‘iceiver & hina
SMATY o Case A =
network Balanced type cables and balanced pair \e\qu ment
HNI 3 connectors at the wall outlet
Case A \
|
CATVIMATVI 1 Different home network type \/Terminal
SMATV (" Case B j
hetwork HNI 3 Balanced type cables and equipment
coaxial wall outlet /\
Case B
|
CATVIMATVI 1 Different home netwrork\type T inal
[ ] Case b H
hetwork HNI 3 Fibre optjC network eqUIpment
CaseC (AN
< N\
CATVIMATVI type I T .
erminal
SMATV .
network astic fibre optic, power lines, equipment

|

|
I .
NTIN
Wirehess
HNI \ coaxial cal .
se D
i & %Mumt {DU) or Single Dwelling Uni

audio/video, data

t (SDU)

N

Examples of RF home network types

IEC 2523/09
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CABLE NETWORKS FOR TELEVISION SIGNALS,
SOUND SIGNALS AND INTERACTIVE SERVICES -

Part 1-1: RF cabling for two way home networks

1 Scope

This part of IEC 60728 provides the requirements and describes the
guidelines of RF cabling for two-way home networks; it is applicable to an

implementation

where some part of the distribution network uses wireless links, f6
receiver cord.

range is extended to

6 000 MHz for distribution techniques that replacg S ith’a wireless two-way
communication inside a room (or a small numbe s) that uses the 5 GHz to
6 GHz band

In a building divided into apartment blogks the signals inside the home
starts from the home network interfac ¢ ensystem outlet or terminal input. The
requirements at the system outlet are qi , Clause 5 and the requirements at
the HNI are given in IE . ause 5 of this standard additional
requirements are given.

This standard deals W i yjlities_to distribute signals in a home network, using
coaxial cables, i ibre_gptic cables (glass or plastic) and also wireless
links inside a roomA9 djacent rooms) to replace wired cords

This standard ¢§jves » basic methods of measurement of the operational
characteristics g

resistance equ e hominal load impedance of the system, unless otherwise specified.
are not used, the above applies to the terminal input.

NOTE 1 If the home network is subdivided into a number of parts, using different transmission media (e.g. coaxial
cabling, balanced cabling, optical cabling, wireless links) the accumulation of degradations should not exceed the
figures given below.

NOTE 2 Performance requirements of return paths as well as special methods of measurement for the use of the
return paths in cable networks are described in IEC 60728-10.

Clause 5 defines the performance limits measured at system outlet or terminal input for an
unimpaired (ideal) test signal applied at the HNI. Under normal operating conditions for any
analogue channel and meeting these limits, the cumulative effect of the impairment of any
single parameter at the HNI and that due to the home network will produce picture and sound
signals not worse than Grade four on the five-grade impairment scale contained in ITU-R
BT.500. These requirements are given in I[EC 60728-1-2. For digitally modulated signals the
quality requirement is a QEF (Quasi Error Free) reception.
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This standard describes the physical layer connection for home networks. Description of
protocols required for Layer 2 and higher layers is out of the scope of this standard. Logical
connections between devices within the home network are therefore not always guaranteed.

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 60050-705, International Electrotechnical Vocabulary — Chapter 705: Radio wave
propagation

IEC 60050-712, International Electrotechnical Vocabulary — Chapte

IEC 60050-725, International Electrotechnical Vocabulary,
radiocommunications

IEC 60617, Graphical symbols for diagrams

IEC 60728-1:2007, Cable networks for televisi
services — Part 1: System performance

IEC 60728-1-2, Cable networks for teleyision i
— Part 1-2: Performance requirements for signals delive

ot h ion signals sound signals and interactive
services — Part 3: Active W a rrment for ceakial cable networks

IEC 60728-10, ilbl F s. fortelevisior_signals, sound signals and interactive services

— Part 10: Systeq

IEC 60966- di eacy and coaxial cable assemblies — Part 2-4: Detail
specificatjo slg assermblies for radio and TV receivers — Frequency range 0 MHz to 3
000 MH,

IEC 60966-2-5; jo frequency and coaxial cable assemblies — Part 2-5: Detail
specification for cahle assemblies for radio and TV receivers — Frequency range 0 MHz to 1
000 MHz, IEC 61169-2 connectors

IEC 60966-2-6, Radio frequency and coaxial cable assemblies — Part 2-6: Detail
specification for cable assemblies for radio and TV receivers — Frequency range 0 MHz to 3
000 MHz, IEC 61169-24 connectors

IEEE 802.11, 1999 |[|EEE Standards for Information Technology — Telecommunications and
Information Exchange between Systems — Local and Metropolitan Area Network — Specific
Requirements — Part 11: Wireless LAN Medium Access Control (MAC) and Physical Layer
(PHY) Specifications?l

2 Parts of IEEE 802.11 are reproduced in ISO/IEC 8802-11:2005, Information technology — Telecommunications
and information exchange between systems — Local and metropolitan area networks — Specific requirements —
Part 11: Wireless LAN Medium Access Control (MAC) and Physical Layer (PHY) specification
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IEEE 802.11a-1999, [EEE Standard for Information technology — Telecommunications and
information exchange between systems — Local and metropolitan area networks — Specific
requirements — Part 11: Wireless LAN Medium Access Control (MAC) and Physical Layer
(PHY) specifications — Amendment 1: High-speed Physical Layer in the 5 GHz band

IEEE 802.11b-1999 Supplement to 802.11-1999, Wireless LAN MAC and PHY
specifications: Higher speed Physical Layer (PHY) extension in the 2.4 GHz band

IEEE 802.11e-2005, [|EEE Standard for Information technology — Telecommunications and
information exchange between systems — Local and metropolitan area networks — Specific
requirements Part 11: Wireless LAN Medium Access Control (MAC) and Physical Layer (PHY)
specifications: Amendment 8: Medium Access Control (MAC) Quality of Service
Enhancements

IEEE 802.119g-2003 |EEE Standard for Information technology — Tele jcations and
information exchange between systems — Local and metropolitan q

2.4 GHz Band

IEEE 802.11h-2003 /EEE Standard for Informatio

Local and metropolltan area networks Spe iremeénts-Part 11: Wireless LAN Medium
] specifications: Amendment 4:

IEEE 802.16-2004 , q ¢ ocaNand metropolitan area networks — Part 16: Air
Interface for Fi Q:; ] 6 ]

ITU-T Recommendation J.63, Insertion of test signals in the field-blanking interval of
monochrome and coldgur television signals

EN 50117-2-4, Coaxial cables — Part 2-4: Sectional specification for cables used in cabled
distribution networks - Indoor drop cables for systems operating at 5 MHz to 3000 MHz

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

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

ETSI EN 300 473, Digital Video Broadcasting (DVB): DVB Satellite Master Antenna
Television (SMATYV) distribution systems

ETSI EN 300 744, Digital Video Broadcasting (DVB): Framing structure, channel coding and
modulation for digital terrestrial television
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ETSI EN 302 307, Digital Video Broadcasting (DVB): Second generation framing structure,
channel coding and modulation systems for Broadcasting, Interactive Services, News
Gathering and other broadband satellite applications

3 Terms, definitions, symbols and abbreviations

3.1 Terms and definitions

For the purpose of this document, the terms and definitions given in IEC 60050-705,
IEC 60050-712 and IEC 60050-725, apply.

NOTE The most important definitions are repeated below.

3.11

active home network
home network that uses active equipment (for example, amplifie
equipment like splitters, taps, system outlets, cables and cop
interface (input and/or output) of the terminal equipment for d
signals

3.1.2
antenna
that part of a radio transmitting or receiving syst
coupling between a transmitter or & rs
propagates

hich isdesigned to provide the required
e medi in which the radio wave

NOTE 1 In practice, the terminals of the anténna or the™oin
antenna and the transmitter or receiver should

NOTE 2 If the transmitter or rg
[IEV 712-01-01]

3.1.3
attenuation
ratio of the input

3.1.4
balun
device

3.1.5
bit error ratio

BER

ratio between erroneous bits and the total number of transmitted bits

3.1.6

broadcast and communication technologies

BCT

group of applications including RF distribution of sound signals and video signals

NOTE For this standard, this is a group of applications using the HF band (3 MHz to 30 MHz), the VHF band
(30 MHz to 300 MHz) and the UHF band (300 MHz to 3 000 MHz) for transmission of television signals, sound
signals and interactive services, as well as for in-home inter-networking.
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3.1.7

carrier-to-intermodulation ratio

c/i

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

3.1.8

carrier-to-noise ratio

C/N

difference in decibels between the vision or sound carrier level at a given point in a piece of
equipment or a system and the noise level at that point (measured within a bandwidth
appropriate to the television or radio system in use)

3.1.9

cross-modulation
undesired modulation of the carrier of a desired signal by the mod
a result of equipment or system non-linearities

3.1.10
decibel ratio
ten times the logarithm to the base 10 of the ratio of t

NOTE May also be expressed in terms of voltagesfor a 5o npedence (e.g. 75 Q).

3.1.11

designed receivij 9
antenna that ha@ and the polarization for receiving the wanted signal
at the headend sit e

3.1.12
directivity

3.1.13
DOCSIS
Euro-DOCSIS

standards defining interface specifications for cable modems and cable modem termination
systems for high-speed data communication over RF cable networks

3.1.14

dwelling unit

DU

home or office where television and sound signals are distributed and where is access to
interactive services

3.1.15

echo rating

E

result of a system test with a 2T sine-squared pulse (as determined in ITU-T
Recommendation J.61 and ITU-T Recommendation J.63) using the boundary line on a
specified graticule (for example, Figure 29 of IEC 60728-1) within which all parts of the
received pulse fall



