
SLOVENSKI  STANDARD 
oSIST prEN IEC 60728-103:2025

01-september-2025

Aktivna širokopasovna oprema za kabelska omrežja z izključno digitalnimi signali

Active wideband equipment for cable networks with digital signals only

Équipement actif à large bande pour les réseaux câblés avec des signaux numériques 
uniquement

Ta slovenski standard je istoveten z: prEN IEC 60728-103:2025

33.060.40 Kabelski razdelilni sistemi Cabled distribution systems

33.170 Televizijska in radijska 
difuzija

Television and radio 
broadcasting

ICS:

oSIST prEN IEC 60728-103:2025 en,fr,de

2003-01.Slovenski inštitut za standardizacijo. Razmnoževanje celote ali delov tega standarda ni dovoljeno.

iTeh Standards
(https://standards.iteh.ai)

Document Preview
oSIST prEN IEC 60728-103:2025

https://standards.iteh.ai/catalog/standards/sist/12111900-01d7-4040-9760-09f553b07076/osist-pren-iec-60728-103-2025



 

oSIST prEN IEC 60728-103:2025

iTeh Standards
(https://standards.iteh.ai)

Document Preview
oSIST prEN IEC 60728-103:2025

https://standards.iteh.ai/catalog/standards/sist/12111900-01d7-4040-9760-09f553b07076/osist-pren-iec-60728-103-2025



 

100/4351/CDV 

COMMITTEE DRAFT FOR VOTE (CDV) 

 PROJECT NUMBER: 

IEC 60728-103 ED1 

 DATE OF CIRCULATION: CLOSING DATE FOR VOTING: 

2025-07-25 2025-10-17 

 SUPERSEDES DOCUMENTS: 

100/4133/CD, 100/4162A/CC 

 

IEC TA 5 : CABLE NETWORKS FOR TELEVISION SIGNALS, SOUND SIGNALS AND INTERACTIVE SERVICES 

SECRETARIAT: SECRETARY: 

Japan Mr Hiroo Tamura 

OF INTEREST TO THE FOLLOWING COMMITTEES: HORIZONTAL FUNCTION(S): 

  

ASPECTS CONCERNED: 

 

 SUBMITTED FOR CENELEC PARALLEL VOTING 

Attention IEC-CENELEC parallel voting  

The attention of IEC National Committees, members of 
CENELEC, is drawn to the fact that this Committee Draft for 
Vote (CDV) is submitted for parallel voting.  

The CENELEC members are invited to vote through the 
CENELEC online voting system. 

 NOT SUBMITTED FOR CENELEC PARALLEL VOTING 

 

This document is still under study and subject to change. It should not be used for reference purposes.  

Recipients of this document are invited to submit, with their comments, notification of any relevant patent rights of which 
they are aware and to provide supporting documentation.  

Recipients of this document are invited to submit, with their comments, notification of any relevant “In Some Countries” 
clauses to be included should this proposal proceed. Recipients are reminded that the CDV stage is the final stage for 

submitting ISC clauses. (SEE AC/22/2007 OR NEW GUIDANCE DOC). 

 

TITLE: 

Active wideband equipment for cable networks with digital signals only  

 

PROPOSED STABILITY DATE: 2029 

 

NOTE FROM TC/SC OFFICERS: 

 

 
Copyright © 2025 International Electrotechnical Commission, IEC . All rights reserved. It is permitted to download 
this electronic file, to make a copy and to print out the content for the sole purpose of preparing National Committee 
positions. You may not copy or "mirror" the file or printed version of the document, or any part of it, for any other purpose  
without permission in writing from IEC. 

oSIST prEN IEC 60728-103:2025

iTeh Standards
(https://standards.iteh.ai)

Document Preview
oSIST prEN IEC 60728-103:2025

https://standards.iteh.ai/catalog/standards/sist/12111900-01d7-4040-9760-09f553b07076/osist-pren-iec-60728-103-2025

https://documents.iec.ch/ords/f?p=700:610:::::P610_DOCUMENT_FILE_ID:887989
https://www.iec.ch/tc-tools/grt


IEC CDV 60728-103 © IEC 2025 

1 

CONTENTS 1 

FOREWORD ........................................................................................................................... 4 2 

INTRODUCTION ..................................................................................................................... 6 3 

1 Scope .............................................................................................................................. 7 4 

2 Normative references ...................................................................................................... 7 5 

3 Terms, definitions, symbols and abbreviated terms .......................................................... 8 6 

3.1 Terms and definitions .............................................................................................. 8 7 

3.2 Symbols ................................................................................................................ 11 8 

3.3 Abbreviated terms ................................................................................................. 13 9 

4 Methods of measurement .............................................................................................. 13 10 

4.1 General ................................................................................................................. 13 11 

4.2 Linear distortion .................................................................................................... 14 12 

4.2.1 Return loss .................................................................................................... 14 13 

4.2.2 Group delay variation .................................................................................... 14 14 

4.3 Non-linear distortion.............................................................................................. 15 15 

4.3.1 General ......................................................................................................... 15 16 

4.3.2 Types of measurements ................................................................................. 16 17 

4.3.3 Intermodulation .............................................................................................. 16 18 

4.3.4 Method of measurement of non-linearity for pure digital channel load for 19 

channel loads up to 1 218 MHz ...................................................................... 19 20 

4.3.5 Method of measurement of non-linearity for pure digital channel load for 21 

channel loads up to 1 794 MHz ...................................................................... 23 22 

4.3.6 Hum modulation of carrier .............................................................................. 27 23 

4.4 Noise figure .......................................................................................................... 31 24 

4.4.1 General ......................................................................................................... 31 25 

4.4.2 Equipment required ....................................................................................... 31 26 

4.4.3 Connection of equipment ............................................................................... 32 27 

4.4.4 Measurement procedure ................................................................................ 32 28 

4.5 Crosstalk attenuation ............................................................................................ 32 29 

4.5.1 Crosstalk attenuation for loop-through ports .................................................. 32 30 

4.5.2 Crosstalk attenuation for output ports  ............................................................ 33 31 

4.6 Immunity to surge voltages ................................................................................... 34 32 

4.6.1 General ......................................................................................................... 34 33 

4.6.2 Equipment required ....................................................................................... 35 34 

4.6.3 Connection of equipment ............................................................................... 35 35 

4.6.4 Measurement procedure ................................................................................ 35 36 

5 Performance requirements............................................................................................. 35 37 

5.1 General requirements ........................................................................................... 35 38 

5.2 Safety ................................................................................................................... 35 39 

5.3 Electromagnetic compatibility (EMC) ..................................................................... 36 40 

5.4 Frequency range ................................................................................................... 36 41 

5.5 Impedance and return loss .................................................................................... 36 42 

5.6 Gain ...................................................................................................................... 36 43 

5.6.1 Minimum and maximum gain .......................................................................... 36 44 

5.6.2 Gain control ................................................................................................... 36 45 

5.6.3 Slope and slope control ................................................................................. 36 46 

5.7 Flatness ................................................................................................................ 36 47 

oSIST prEN IEC 60728-103:2025

iTeh Standards
(https://standards.iteh.ai)

Document Preview
oSIST prEN IEC 60728-103:2025

https://standards.iteh.ai/catalog/standards/sist/12111900-01d7-4040-9760-09f553b07076/osist-pren-iec-60728-103-2025



IEC CDV 60728-103 © IEC 2025 

2 

5.8 Test points ............................................................................................................ 37 48 

5.9 Noise figure .......................................................................................................... 37 49 

5.10 Non-linear distortion.............................................................................................. 37 50 

5.10.1 General ......................................................................................................... 37 51 

5.10.2 Second-order distortion ................................................................................. 37 52 

5.10.3 Third order distortion ..................................................................................... 37 53 

5.10.4 Maximum operating level for pure digital channel load ................................... 37 54 

5.11 Hum modulation .................................................................................................... 38 55 

5.12 Power supply ........................................................................................................ 38 56 

5.13 Environmental ....................................................................................................... 38 57 

5.13.1 General ......................................................................................................... 38 58 

5.13.2 Transportation ............................................................................................... 38 59 

5.13.3 Installation or maintenance ............................................................................ 38 60 

5.13.4 Operation ...................................................................................................... 38 61 

5.14 Marking ................................................................................................................. 39 62 

5.14.1 Marking of ports ............................................................................................. 39 63 

5.15 Requirements for multi-switches ........................................................................... 39 64 

5.15.1 Control signals for multi-switches .................................................................. 39 65 

5.15.2 Amplitude frequency response flatness .......................................................... 39 66 

5.15.3 Return loss .................................................................................................... 39 67 

5.15.4 Through loss .................................................................................................. 39 68 

5.15.5 Isolation ......................................................................................................... 39 69 

5.15.6 Crosstalk attenuation ..................................................................................... 39 70 

5.15.7 Satellite IF to terrestrial signal isolation ......................................................... 39 71 

5.16 Immunity to surge voltages ................................................................................... 40 72 

5.16.1 Degrees of testing levels ............................................................................... 40 73 

5.16.2 Recommendation of testing level degree ....................................................... 40 74 

Annex A (normative)  Test carriers, levels and intermodulation products  ............................... 41 75 

A.1 General considerations on intermodulation products ............................................. 41 76 

A.2 Two signal tests for second- and third-order products ........................................... 42 77 

A.2.1 Intermodulation products with test signals at frequencies  a and b, 78 

see Table A.3 ................................................................................................ 42 79 

A.2.2 Signal levels .................................................................................................. 42 80 

A.3 Three signal tests for third order products – Intermodulation products with 81 

test signals at frequencies a, b and c , see Table A.4 and Figure A.3 .............. 43 82 

Annex B (informative)  Measurement errors that occur due to mismatched equipment  .......... 45 83 

Annex C (informative)  Examples of measurement channels ................................................. 46 84 

C.1 Operating frequency range 110 MHz to 1 006 MHz ............................................... 46 85 

C.2 Operating frequency range 258 MHz to 1 218 MHz ............................................... 46 86 

Bibliography .......................................................................................................................... 47 87 

 88 

Figure 1 – Basic arrangement of test equipment for evaluation of the ratio of signal to 89 

intermodulation product ........................................................................................................ 19 90 

Figure 3 – BER measurement test configuration ................................................................... 22 91 

Figure 3 – CINR measurement test setup .............................................................................. 28 92 

Figure 4 – Plot of CINR in dB curve (forward path) as function of EUT channel output 93 

signal level in dB(V) ............................................................................................................ 29 94 

The carrier to hum ratio (RCH) is given by following formula (4) ............................................ 30 95 

oSIST prEN IEC 60728-103:2025

iTeh Standards
(https://standards.iteh.ai)

Document Preview
oSIST prEN IEC 60728-103:2025

https://standards.iteh.ai/catalog/standards/sist/12111900-01d7-4040-9760-09f553b07076/osist-pren-iec-60728-103-2025



IEC CDV 60728-103 © IEC 2025 

3 

Figure 5 – Carrier to hum ratio .............................................................................................. 30 96 

Figure 6 – Test set-up for local-powered objects ................................................................... 31 97 

Figure 7 – Test set-up for remote-powered objects ............................................................... 31 98 

Figure 8 – Spectrum analyser display ................................................................................... 32 99 

Figure 9 – Measurement of noise figure ................................................................................ 34 100 

Figure 10 – Measurement of crosstalk attenuation for loop through ports of multi -101 

switches................................................................................................................................ 36 102 

Figure 11 – Measurement set-up for surge immunity test ...................................................... 37 103 

Figure A.1 – An example showing products formed when 2a > b ....................................... 45 104 

Figure A.2 – An example showing products formed when 2a < b ....................................... 45 105 

Figure A.3 – Products of the form a ± b ± c ...................................................................... 46 106 

Figure B.1 – Error concerning return loss measurement ........................................................ 47 107 

Figure B.2 – Maximum ripple ................................................................................................ 47 108 

 109 

Table 1 – Measurement parameters for full channel load ...................................................... 22 110 

Table 2 – Common RF Output Profiles for Characterization for the channel bandwidth 111 

of 8 MHz ............................................................................................................................... 24 112 

Table 3 – Measurement parameters for full channel load ...................................................... 24 113 

Table 4 – Example of return loss requirements ..................................................................... 36 114 

Table 5 – Parameters of surge voltages for different degrees of testing levels  ...................... 40 115 

Table 6 – Recommendations for degree of testing levels  ...................................................... 40 116 

Table A.3 – Intermodulation products with two signals  .......................................................... 42 117 

Table A.4 – Intermodulation products with three signals  ........................................................ 43 118 

 119 

120 

oSIST prEN IEC 60728-103:2025

iTeh Standards
(https://standards.iteh.ai)

Document Preview
oSIST prEN IEC 60728-103:2025

https://standards.iteh.ai/catalog/standards/sist/12111900-01d7-4040-9760-09f553b07076/osist-pren-iec-60728-103-2025



IEC CDV 60728-103 © IEC 2025 

4 

  121 

INTERNATIONAL ELECTROTECHNICAL COMMISSION  122 

____________ 123 

 124 

CABLE NETWORKS FOR TELEVISION SIGNALS, 125 

SOUND SIGNALS AND INTERACTIVE SERVICES – 126 

 127 

Part 103: Active wideband equipment for cable networks with digital 128 

signals only 129 

 130 

FOREWORD 131 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 132 
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international 133 
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and 134 
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports, 135 
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their 136 
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with 137 
may participate in this preparatory work. International, governmental and non-governmental organizations liaising 138 
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for 139 
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations.  140 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 141 
consensus of opinion on the relevant subjects since each technical committee has representation from all 142 
interested IEC National Committees.  143 

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 144 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 145 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 146 
misinterpretation by any end user. 147 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 148 
transparently to the maximum extent possible in their national and regional publications. Any divergence between 149 
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.  150 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 151 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 152 
services carried out by independent certification bodies.  153 

6) All users should ensure that they have the latest edition of this publication.  154 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 155 
members of its technical committees and IEC National Committees for any personal injury, property damage or 156 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 157 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC Publications.  158 

8) Attention is drawn to the normative references cited in this publication. Use of the referenced publications is 159 
indispensable for the correct application of this publication.  160 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent 161 
rights. IEC shall not be held responsible for identifying any or all such patent rights.  162 

International Standard IEC 60728-103 has been prepared by subcommittee technical area 5: 163 

Cable networks for television signals, sound signals and interactive services, of IEC technical 164 

committee Audio, video and multimedia systems and equipment.  165 

This standard is based on the International Standard IEC 60728-3, 5th edition, but describes 166 

the methods of measurement for digital modulated signals only. It also takes care for the 167 

DOCSIS 4.0 requirements with additional digital modulation schemes as well as for the 168 

extended frequency ranges: 169 

• Up to 1794 MHz for the forward path 170 

• Up to 684 MHz for the return path 171 

 172 
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