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European foreword 

The text of document 100/2555/FDIS, future edition 3 of IEC 60728-5, prepared by Technical Area 5 
“Cable networks for television signals, sound signals and interactive services” of IEC/TC 100 “Audio, 
video and multimedia systems and equipment" was submitted to the IEC-CENELEC parallel vote and 
approved by CENELEC as EN 60728-5:2016. 
 
The following dates are fixed: 

• latest date by which the document has to be 
implemented at national level by 
publication of an identical national 
standard or by endorsement 

(dop) 2016-10-22 

• latest date by which the national 
standards conflicting with the 
document have to be withdrawn 

(dow) 2019-04-22 

 
This document supersedes EN 60728-5:2008. 
 
Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. CENELEC [and/or CEN] shall not be held responsible for identifying any or all such 
patent rights. 

Endorsement notice 

The text of the International Standard IEC 60728-5:2015 was approved by CENELEC as a European 
Standard without any modification. 

In the official version, for Bibliography, the following notes have to be added for the standards indicated: 
 

 
IEC 60050 (series) NOTE Harmonized as EN 60050 (series). 

IEC 60130-9 NOTE Harmonized as EN 60130-9. 

IEC 61169-2:2001 NOTE Harmonized as EN 61169-2:2001. 

IEC 61169-8 NOTE Harmonized as EN 61169-8. 
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Annex ZA 
(normative) 

 Normative references to international publications 
with their corresponding European publications 

 The following documents, in whole or in part, are normatively referenced in this document and are 
indispensable for its application. For dated references, only the edition cited applies. For undated 
references, the latest edition of the referenced document (including any amendments) applies. 
 NOTE 1 When an International Publication has been modified by common modifications, indicated by (mod), the relevant 
EN/HD applies. 
 
NOTE 2 Up-to-date information on the latest versions of the European Standards listed in this annex is available here: 
www.cenelec.eu. 
 Publication Year Title EN/HD Year 
IEC 60068-2-1 -   Environmental testing -- Part 2-1: Tests - 

Test A: Cold 
EN 60068-2-1 -   

IEC 60068-2-2 -   Environmental testing -- Part 2-2: Tests - 
Test B: Dry heat 

EN 60068-2-2 -   

IEC 60068-2-14 -   Environmental testing -- Part 2-14: Tests - 
Test N: Change of temperature 

EN 60068-2-14 -   

IEC 60068-2-27 -   Environmental testing -- Part 2-27: Tests - 
Test Ea and guidance: Shock 

EN 60068-2-27 -   

IEC 60068-2-30 -   Environmental testing -- Part 2-30: Tests - 
Test Db: Damp heat, cyclic (12 h + 12 h 
cycle) 

EN 60068-2-30 -   

IEC 60068-2-31 -   Environmental testing -- Part 2-31: Tests - 
Test Ec: Rough handling shocks, primarily 
for equipment-type specimens 

EN 60068-2-31 -   

IEC 60068-2-40 -   Basic environmental testing procedures - 
Part 2: Tests. Test Z/AM: Combined 
cold/low air pressure tests 

EN 60068-2-40 -   

IEC 60244-5 -   Methods of measurement for radio 
transmitters -- Part 5: Performance 
characteristics for television transmitters 

EN 60244-5 -   

IEC 60529 -   Degrees of protection provided by 
enclosures (IP Code) 

EN 60529 -   

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

EN 60728-1 -   

IEC 60728-2 -   Cable networks for television signals, 
sound signals and interactive services - 
Part 2: Electromagnetic compatibility for 
equipment 

EN 50083-2 -   

IEC 60728-3 2010  Cable networks for television signals, 
sound signals and interactive services -- 
Part 3: Active wideband equipment for 
cable networks 

EN 60728-3 2011  

IEC 60728-11 -   Cable networks for television signals, 
sound signals and interactive services -- 
Part 11: Safety 

EN 60728-11 -   

IEC 61319-1 -   Interconnections of satellite receiving 
equipment -- Part 1: Europe 

EN 61319-1 -   

ISO/IEC 13818-1 -   Information technology - Generic coding of 
moving pictures and associated audio 
information - Part 1: Systems 

- -   

ISO/IEC 13818-2 -   Information technology - Generic coding of 
moving pictures and associated audio 
information - Part 2: Video 

- -   
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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 

- -   

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 (SI) in 
DVB systems 

- -   

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

- -   

ETSI EN 300 744 -   Digital Video Broadcasting (DVB): Framing 
structure, channel coding and modulation 
for digital terrestrial television 

- -   

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 (DVB-S2) 

- -   

ETSI EN 302 755 -   Digital Video Broadcasting (DVB); Frame 
structure channel coding and modulation 
for a second generation digital terrestrial 
television broadcasting system (DVB-T2) 

- -   

ETSI ETS 300 163 -   Television systems; NICAM 728: 
transmission of two-channel digital sound 
with terrestrial television systems B, G, H, 
I, K1 and L 

- -   

ETSI TR 101 211 -   Digital Video Broadcasting (DVB); 
Guidelines on implementation and usage 
of Service Information (SI) 

- -   

ITU-R 
Recommendation 
BS 468-4 

-   Measurement of audio-frequency noise 
voltage level in sound broadcasting (Vol. 
X-1) 

- -   

ITU-R Report 624-4 -   Characteristics of television systems - -   
ITU-T 
Recommendation 
J.61 

-   Transmission performance of television 
circuits designed for use in international 
connections 

- -   

ITU-T 
Recommendation 
J.101 

-   Measurement methods and test 
procedures for teletext signals 

- -   
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Annex ZB 
(normative) 

 
Special national conditions 

Special national condition: National characteristic or practice that cannot be changed even over a 
long period, e.g. climatic conditions, electrical earthing conditions.  
NOTE   If it affects harmonization, it forms part of the European Standard / Harmonization Document. 

For the countries in which the relevant special national conditions apply these provisions are 
normative, for other countries they are informative. 

Clause Special national condition 

5.3 Finland, Sweden 

 

All equipment installed in locations that are not temperature controlled shall meet the 
requirements within the temperature range -40 °C to +55 °C. 
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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
CABLE NETWORKS FOR TELEVISION SIGNALS,  

SOUND SIGNALS AND INTERACTIVE SERVICES –  
 

Part 5: Headend equipment 
 

FOREWORD 
1) 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. 

2) 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.  

3) 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 accurate, IEC cannot be held responsible for the way in which they are used or for any 
misinterpretation by any end user. 

4) In order to promote international uniformity, IEC 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. 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 
services carried out by independent certification bodies. 

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

7) 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.  

8) 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. 

9) 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 60728-5 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. 

This third edition cancels and replaces the second edition published in 2007. This edition 
constitutes a technical revision. 

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

• new text for the introduction, following the scope of IEC TC 100/TA 5; 

• introduction of IPTV to the scope; 

• headend specification for digital terrestrial TV signals according to the DVB-T2 standard; 
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• headend specification for digital TV signals in cable networks according to the DVB-S2 
standard. 

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

FDIS Report on voting 

100/2555/FDIS 100/2602/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. 

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 be found on the IEC website. 

For special national conditions existing in some countries, see Annex D. 

The committee has decided that the contents of this publication will remain unchanged until 
the stability date indicated on the IEC website 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. 
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INTRODUCTION 

The IEC 60728 series deals with cable networks, including equipment and associated 
methods of measurement for headend reception, processing and distribution of television and 
sound signals and for processing, interfacing and transmitting all kinds of data signals for 
interactive services using all applicable transmission media. These signals are typically 
transmitted in networks by frequency-multiplexing techniques. 

This includes for instance 

• regional and local broadband cable networks, 

• extended satellite and terrestrial television distribution networks or systems, 

• individual satellite and terrestrial television receiving networks or systems, 

and all kinds of equipment, systems and installations used in such cable networks, distribution 
and receiving systems. 

The extent of this standardization work is from the antennas and/or special signal source 
inputs to the headend or other interface points to the network up to the terminal input of the 
customer premises equipment. 

The standardization work will consider coexistence with users of the RF spectrum in wired 
and wireless transmission systems. 

The standardization of any user terminals (i.e. tuners, receivers, decoders, multimedia 
terminals, etc.) as well as of any coaxial, balanced and optical cables and accessories thereof 
is excluded. 
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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 specifies the characteristics of equipment used in the headends of 
terrestrial broadcast and satellite receiving systems (without satellite outdoor units and 
without those broadband amplifiers in the headend as described in IEC 60728-3). The satellite 
outdoor units for fixed satellite systems (FSS) are described in ETSI ETS 300 158, and for 
broadcast satellite systems (BSS) in ETSI ETS 300 249. Test methods for both types (FSS 
and BSS) of satellite outdoor units are laid down in ETSI ETS 300 457. 

This part of IEC 60728 

a) covers the frequency range 5 MHz to 3 000 MHz; 
b) identifies performance requirements for certain parameters; 
c) lays down data publication requirements for certain parameters; 
d) stipulates methods of measurements; 
e) introduces minimum requirements defining quality grades (Q-grades). 

This part of IEC 60728 specifies the overall characteristics for upstream/downstream signals 
between external sources/sinks (for example, antennas, cable modem termination systems, 
etc.) and the system interface to the cable network. In the case of modular headend systems, 
single equipment items such as modulators, converters, etc. are also described. Cable 
modem termination systems, encrypters, decrypters, etc. are not described in this part of 
IEC 60728. If such equipment is used in headends, the relevant parameters for RF, video, 
audio and data interfaces should be met. 

According to the definitions in 3.1, the headends are divided into the following three quality 
grades: 

• Grade 1: central headend; 

• Grade 2: hub headend or hubsite; 

• Grade 3: MATV headend/individual reception headend. 

Figure 1 shows the block diagram of a headend consisting of typical processing units with the 
corresponding interfaces at the input and output.  
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Figure 1 – Example of headend 
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For IP interfaces, specifications from the transmission standard ETSI TS 102 034 are taken 
into account where applicable. The content of the data streams can be digital video, audio or 
other digital data. 

The necessary characteristics and parameters of equipment such as IP gateways or IP 
interfaces on equipment at the input of headends (Figure 2) as well as at the output of 
headends (Figure 3) are described in CLC/TR 50083-5-1. 

Equipment at the input of headends can be either IP gateways which enable the connection to 
a Digital Video Broadcasting-Asynchronous Serial Interface (DVB-ASI) headend infrastructure 
according to EN 50083-9 or, in the case of modular headend systems, can also be single 
equipment with IP interfaces such as DVB modulators, transcoders, multiplexers and FM radio 
processors as shown in Figure 2. Edge devices are also covered by CLC/TR 50083-5-1. 

Modulator

IP
ASI

IF or RF

DVB-Modulator

IP

IP

IF or RF

RF

IP

IP Gateway

Transcoder

FM-Radio
Modulator IEC  

Figure 2 – Examples of IP gateways/interfaces at the input of headends 

Equipment at the output of headends can be either IP gateways which enable the connection 
from DVB-ASI interfaces according to EN 50083-9 to IP based networks or, in the case of 
modular headend systems, can also be single equipment with IP interfaces such as encoders, 
multiplexers and switches as shown in Figure 3. 
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Figure 3 – Examples of IP gateways and interfaces at the output of central headends 

2 Normative references  

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

IEC 60068-2-1, Environmental testing – Part 2-1: Tests – Test A: Cold 

IEC 60068-2-2, Environmental testing – Part 2-2: Tests – Test B: Dry heat 

IEC 60068-2-14, Environmental testing – Part 2-14: Tests – Test N: Change of temperature 

IEC 60068-2-27, Environmental testing – Part 2-27: Tests – Test Ea and guidance: Shock 

IEC 60068-2-30, Environmental testing – Part 2-30: Tests – Test Db: Damp heat, cyclic (12 h 
+ 12 h cycle) 

IEC 60068-2-31, Environmental testing – Part 2-31: Tests – Test Ec: Rough handling shocks, 
primarily for equipment-type specimens 

IEC 60068-2-40, Basic environmental testing procedures – Part 2-40: Tests – Test Z/AM: 
Combined cold/low air pressure tests 

IEC 60244-5, Methods of measurement for radio transmitters – Part 5: Performance 
characteristics of television transmitters  

IEC 60529, Degrees of protection provided by enclosures (IP Code) 

IEC 60728-1, Cable networks for television signals, sound signals and interactive services – 
Part 1: System performance of forward paths 
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IEC 60728-2, Cable networks for television signals, sound signals and interactive services – 
Part 2: Electromagnetic compatibility for equipment 

IEC 60728-3:2010, Cable networks for television signals, sound signals and interactive 
services – Part 3: Active wideband equipment for cable networks  

IEC 60728-11, Cable networks for television signals, sound signals and interactive services – 
Part 11: Safety  

IEC 61319-1, Interconnections of satellite receiving equipment – Part 1: Europe 

ISO/IEC 13818-1, Information technology – Generic coding of moving pictures and associated 
audio information – Part 1: Systems 

ISO/IEC 13818-2, Information technology – Generic coding of moving pictures and associated 
audio information – Part 2: Video 

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  

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 (SI) 
in DVB systems  

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

ETSI EN 300 744, Digital Video Broadcasting (DVB); Framing structure, channel coding and 
modulation for digital terrestrial television 

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 (DVB-S2) 

ETSI EN 302 755, Digital Video Broadcasting (DVB); Frame structure channel coding and 
modulation for a second generation digital terrestrial television broadcasting system (DVB-T2) 
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ETSI ETS 300 163, Television systems; NICAM 728: Specification for transmission of two-
channel digital sound with terrestrial television systems B, G, H, I and L 

ETSI TR 101 211, Digital Video Broadcasting (DVB); Guidelines on implementation and usage 
of Service Information (SI) 

3 Terms, definitions, symbols and abbreviations 

3.1 Terms and definitions 

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

NOTE Terms and definitions defined in IEC 60050 (IEC 60050-312, IEC 60050-702, IEC 60050-713, IEC 60050-
723) are used as far as possible. 

3.1.1  
amplitude-frequency response 
gain or losses of an equipment or system plotted against frequency 

3.1.2  
attenuation 
ratio of the input power to the output power of an equipment or a system 

Note 1 to entry: Attenuation is usually expressed in decibels. 

3.1.3  
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 

Note 1 to entry: This note applies to the French language only. 

3.1.4  
back-off 
nominal difference between the lower level and a higher reference level 

3.1.5  
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 

Note 1 to entry: This note applies to the French language only. 

3.1.6  
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 level at that point (measured within a bandwidth appropriate to the television or 
radio system in use) 

3.1.7  
central headend 
headend from which signals are delivered to a local headend via a long-distance terrestrial 
link 
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3.1.8  
frequency converter 
equipment for changing the carrier frequency of one or more signals 

3.1.9  
extended satellite television distribution network or system 
distribution network or system designed to provide sound and television signals received by a 
satellite receiving antenna to households in one or more buildings 

Note 1 to entry: This kind of network or system could be eventually combined with terrestrial antennas for the 
additional reception of TV and/or radio signals via terrestrial networks. 

Note 2 to entry: This kind of network or system could also carry control signals for satellite switched systems or 
other signals for special transmission systems (for example, MoCA or WiFi) in the return path direction. 

3.1.10  
extended terrestrial television distribution network or system 
distribution network or system designed to provide sound and television signals received by a 
terrestrial receiving antenna to households in one or more buildings  

Note 1 to entry: This kind of network or system could be eventually combined with a satellite antenna for the 
additional reception of TV and/or radio signals via satellite networks. 

Note 2 to entry: This kind of network or system could also carry other signals for special transmission systems 
(for example, MoCA or WiFi) in the return path direction. 

3.1.11  
gain 
ratio of the output power to the input power of any equipment or system 

Note 1 to entry: Gain is usually expressed in decibels. 

3.1.12  
grade 
classification of performance for equipment for use in cable networks 

Note 1 to entry: The choice of the appropriate grade depends on, for example, 

– size of network, 

– structure of network, 

– lengths of cable between equipment, 

– kind of services, 

– kind of signals. 

Note 2 to entry: 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. 

3.1.13  
headend 
equipment, which is connected between receiving antennas or other signal sources and the 
remainder of the cable network, for processing the signals to be distributed 

Note 1 to entry: The headend may, for example, comprise antenna amplifiers, frequency converters, combiners, 
separators and generators. 

3.1.14  
headend for individual reception 
headend supplying an individual household  

Note 1 to entry: This type of installation may include one or more system outlets. 
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3.1.15  
hub headend 
hubsite 
headend used to feed the entire operating network in the service area (local distribution) via 
multiple optical or RF trunks  

Note 1 to entry:  This note applies to the French language only. 

Note 2 to entry: The hubsite has no local signal acquisition. 

3.1.16  
individual satellite television receiving system 
system designed to provide sound and television signals received from satellite(s) to an 
individual household 

Note 1 to entry: This kind of system could also carry control signals for satellite switched systems or other signals 
for special transmission systems (for example, MoCA or WiFi) in the return path direction. 

3.1.17  
individual terrestrial television receiving system 
system designed to provide sound and television signals received via terrestrial broadcast 
networks to an individual household 

Note 1 to entry: This kind of system could also carry other signals for special transmission systems (for example, 
MoCA or WiFi) in the return path direction. 

3.1.18  
intermodulation 
process whereby the non-linearity of equipment in a system produces spurious output signals 
(called intermodulation products) at frequencies which are linear combinations of those of the 
input signals 

3.1.19  
level 
<power> decibel ratio of any power P1 to the standard reference power P0: 

 
0

1lg10
P
P  (1) 

3.1.20  
level 
<voltage> decibel ratio of any voltage U1 to the standard reference voltage U0: 

 
0

1lg20
U
U  (2) 

3.1.21  
local broadband cable network 
network designed to provide sound and television signals as well as signals for interactive 
services to a local area 

Note 1 to entry: This may be expressed in decibels (relative to 1 µV in 75 Ω) or more simply in dB(µV) if there is 
no risk of ambiguity. 

Note 2 to entry: A local area can be, for example, one town or one village. 
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3.1.22  
local headend 
headend having stand-alone signal acquisition or fed from a central headend  

Note 1 to entry: Distribution to hubsites is realized via optical or RF trunks and possibly some local area 
distributions. 

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 

Note 1 to entry:  This note applies to the French language only. 

3.1.24  
modulation error ratio 
MER 
sum of the squares of the magnitudes of the ideal symbol vectors divided by the sum of the 
squares of the magnitudes of the symbol error vectors of a sequence of symbols: 
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Note 1 to entry: The result is expressed as a power ratio in decibels. MER is used to quantify the performance of 
a digital radio transmitter or receiver in a communications system. 

3.1.25  
MPEG-2 
generic coding method for moving pictures and associated audio information as defined in the 
ISO/IEC 13818 series 

Note 1 to entry: System coding is defined in ISO/IEC 13818-1, video coding in ISO/IEC 13818-2, and audio 
coding in ISO/IEC 13818-3. 

Note 2 to entry: This note applies to the French language only. 

3.1.26  
multiplex 
stream of all the digital data carrying one or more services within a single physical channel 

3.1.27  
phase noise  
phase instability of random nature  

Note 1 to entry: The sources of random sideband noise in an oscillator are thermal noise, flicker noise and shot 
noise. 

Note 2 to entry: Each time the signal is frequency processed, this signal is degraded by an addition of phase 
noise due to phase noise of the local oscillator. Frequency converters or modulators generate phase noise. 

3.1.28  
regional broadband cable network 
network designed to provide sound and television signals as well as signals for interactive 
services to a regional area covering several towns and/or villages 
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3.1.29  
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  

Note 1 to entry: Two system configurations are defined in ETSI EN 300 473 as follows: 

• SMATV system A, based on transparent transmodulation of QPSK satellite signals into QAM signals to be 
distributed to the user; 

• SMATV system B, based on direct distribution of QPSK signals to the user, with two options: 

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

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

Note 2 to entry: This note applies to the French language only. 

Note 3 to entry: This note applies to the French language only. 

Note 4 to entry: This note applies to the French language only. 

Note 5 to entry: This note applies to the French language only. 

Note 6 to entry: This note applies to the French language only. 

Note 7 to entry: This note applies to the French language only. 

3.1.30  
SD,RF/N  
signal-to-noise ratio for a digitally modulated signal intended in the RF band 

3.1.31  
shoulder attenuation 
ratio between signal and spectrum re-growth outside the channel 

3.1.32  
standard reference power and voltage 
in cable networks, 1/75 pW 

Note 1 to entry: This is the power dissipated in a 75 Ω resistor with an rms voltage drop of 1 µV across it. 

Note 2 to entry: The standard reference voltage U0 is 1 µV. 

3.1.33  
transport stream  
TS 
data structure defined in ISO/IEC 13818-1 which is the basis of the digital video broadcasting 
(DVB) related standards 

Note 1 to entry: This note applies to the French language only. 

3.1.34  
well-matched 
matching condition when the return loss of the equipment complies with the requirements of 
Table 3 of IEC 60728-3:2010 

Note 1 to entry: 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. 

3.2 Symbols 

The following graphical symbols are used in the figures of this part of IEC 60728. 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. 
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Symbol Term Symbol Term 

V
 

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

P(f)
 

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

G
 

variable generator 
[IEC 60617-S00081(2001:07)] 
[IEC 60617-S01225(2001:07)] 
[IEC 60617-S01403(2001:09)] 

A
 

ampere meter 
[IEC 60617-S00059(2001:07)] 
[IEC 60617-S00910(2001:07)] 

EUT
 

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

 

variable attenuator 
[IEC 60617-S01245(2001:07)] 

 

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

 

oscilloscope 
[IEC 60617-S00059(2001:07)] 
[IEC 60617-S00922(2001:07)] 

 

band pass filter 
[IEC 60617-S01249(2001:07)] 

 

low pass filter 
[IEC 60617-S01248(2001:07)] 

f2

f1  

frequency converter 
[IEC 60617-S00213(2001:07)] 

 

band stop filter 
[IEC 60617-S01250(2001:07)] 

 

splitter 
 

amplifier 
[IEC 60617-S01239(2001:07)] 

 

tap 

 

pilot generator 

 

adjustable AC voltage source 

 

modulator 
[IEC 60617-S01278(2001:07)] 

 

detector with LF-amplifier 
[IEC 60617-S00641(2001:07)] 
[IEC 60617-S01239(2001:07)]  

demodulator 
[IEC 60617-S01278(2001:07)] 

 
ground 
[IEC 60617-S00200(2001:07)] 

 variable resistor 
[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 (system) 
CH   channel 
CPE  common phase error 
CW  continuous wave 
DAB  Digital Audio Broadcasting 
DPHpp  differential phase (peak-to-peak) 
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DVB  Digital Video Broadcasting 
DVB-C  Digital Video Broadcasting, Cable 
DVB-C2 Digital Video Broadcasting, Cable, second generation 
DVB-S  Digital Video Broadcasting, Satellite 
DVB-S2 Digital Video Broadcasting, Satellite, second generation  
DVB-T  Digital Video Broadcasting, Terrestrial 
DVB-T2 Digital Video Broadcasting, Terrestrial, second generation 
EMC  electromagnetic compatibility 

EUT  equipment under test 
FM   frequency modulation 
FSS  fixed satellite services 
HP   high pass 
ICI   inter-carrier interference 
IF   intermediate frequency 
IP class international protection class 
ITS   insertion test signal 
LF   low frequency 
LNB  low noise block converter 
LP   low pass 
LUMNL  luminance non-linearity 

MATV  master antenna television (system) 
MER  modulation error ratio 
MMDS  microwave multichannel distribution systems 
MPEG  motion picture experts group 
MVDS  multichannel video distribution system 
NF   noise figure 

NICAM  near-instantaneously companied audio multiplex 
OFDM  orthogonal frequency division multiplexing 
PAL  phase alternating line 
PSK  phase shift keying 
QAM  quadrature amplitude modulation 
Q grade(s) quality grade(s) 
QPSK  quaternary phase shift keying 
RF   radio frequency 
rms  root mean square 
RSBW  resolution bandwidth 
S/N  signal to noise (ratio) 

SAT IF  (1st) satellite intermediate frequency 
SECAM séquentiel couleur à mémoire (sequential colour with memory) 
SMATV satellite master antenna television (system) 
TS   transport stream 
T-STD  transport stream system target decoder 
TV   television 
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TVRO  television receive only (system) 
VCO  voltage-controlled oscillator 
VHF  very high frequency 
VSB IF  vestigial sideband intermediate frequency 

4 Methods of measurement 

4.1 Methods of measurement for digitally modulated signals 

4.1.1 General 

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 modulated signal has a spectrum that is flat in the bandwidth and is similar to noise. 
c) The parameters that affect the quality of the received signal are related to the bit and 

word errors introduced by the channel (noise, amplitude and phase response inequalities, 
echoes, etc.) before demodulation and error correction. 

4.1.2 Basic assumptions and measurement interfaces 

The methods of measurement for digitally modulated signals are based on the following 
assumptions. 

a) The MPEG-2 TS is the specified input and output signal for all the baseline systems, 
i.e. for satellite, cable, SMATV, MMDS/MVDS and terrestrial distribution; as an alternative 
the MPEG-4 TS can be used as input and output signal for the baseline systems satellite, 
cable, and SMATV. 

b) The digitally modulated signals received by satellite are modulated in the PSK format, 
i.e. according to ETSI EN 300 421 and ETSI EN 302 307 for the QPSK format, or 
according to ETSI EN 302 307 for the 8PSK and APSK formats, and can be distributed in 
the same format in cable systems (SMATV systems). 

c) The digitally modulated signals received by satellite are distributed in CATV systems in 
the QAM format, i.e. according to ETSI EN 300 429. 

d) The digitally modulated signals received from terrestrial broadcasting in the OFDM format 
are distributed in SMATV/CATV systems in the same OFDM format; sometimes it is more 
efficient in terms of frequency economy to convert the signal to DVB-C as described in 
ETSI EN 300 429. 

e) An I/Q baseband signal source for PSK, QAM or OFDM formats is available, as described 
in IEC 60728-1. Appropriate interfaces are accessible and are consistent with the DVB-SI 
documents (see ETSI TR 101 211 and ETSI EN 300 468). 

f) A reference receiver for PSK, QAM or OFDM formats is available (for details, see 
IEC 60728-1), where appropriate interfaces are indicated. 

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 General 

This measurement 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 
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