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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 (dop) 2016-10-22
implemented at national level by
publication of an identical national
standard or by endorsement

e latest date by which the national (dow) 2019-04-22
standards conflicting with the
document have to be withdrawn

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 - EN 60068-2-1 -
Test A: Cold

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

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

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

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

IEC 60068-2-31 - Environmental testing -- Part 2-31: Tests - EN 60068-2-31 -

Test Ec: Rough handling shocks, primarily
for equipment-type specimens

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

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

IEC 60529 - Degrees of protection provided by EN 60529 -
enclosures (IP Code)
IEC 60728-1 - Cable networks for television signals, EN 60728-1 -

sound signals and interactive services --
Part 1: System performance of forward
paths
IEC 60728-2 - Cable networks for television signals, EN 50083-2 -
sound signals and interactive services -
Part 2: Electromagnetic compatibility for
equipment
IEC 60728-3 2010  Cable networks for television signals, EN 60728-3 2011
sound signals and interactive services --
Part 3: Active wideband equipment for
cable networks
IEC 60728-11 - Cable networks for television signals, EN 60728-11 -
sound signals and interactive services --
Part 11: Safety

IEC 61319-1 - Interconnections of satellite receiving EN 61319-1 -
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
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ISO/IEC 13818-3 -

ISO/IEC 138184 -

ETSI EN 300 421 -

ETSIEN 300429 -

ETSI EN 300 468 -

ETSIEN 300 473 -

ETSIEN 300 744 -

ETSI EN 302 307 -

ETSIEN 302 755 -

ETSIETS 300 163

ETSITR 101 211

ITU-R -
Recommendation

BS 468-4

ITU-R Report 624-4 -
ITU-T -
Recommendation
J.61

ITU-T -
Recommendation
J.101
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Information technology - Generic coding of
moving pictures and associated audio
information - Part 3: Audio

Information technology - Generic coding of
moving pictures and associated audio
information - Part 4: Conformance testing
Digital Video Broadcasting (DVB): Framing
structure, channel coding and modulation
for 11/12 GHz satellite services

Digital Video Broadcasting (DVB): Framing
structure, channel coding and modulation
for cable systems

Digital Video Broadcasting (DVB):
Specification for Service Information (SI) in
DVB systems

Digital Video Broadcasting (DVB): Satellite
Master Antenna Television (SMATV)
distribution systems

Digital Video Broadcasting (DVB): Framing
structure, channel coding and modulation
for digital terrestrial television

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)

Digital Video Broadcasting (DVB); Frame
structure channel coding and modulation
for a second generation digital terrestrial
television broadcasting system (DVB-T2)
Television systems; NICAM 728:
transmission of two-channel digital sound
with terrestrial television systems B, G, H,
I, K1 and L

Digital Video Broadcasting (DVB);
Guidelines on implementation and usage
of Service Information (SI)

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

Characteristics of television systems
Transmission performance of television
circuits designed for use in international
connections

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.



IEC 60728-5:2015-12(en-fr)

STNEN 60728-5: 2016

IEC IEC 60728-5

o
®

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Edition 3.0 2015-12

Cable networks for television signals, sound signals and interactive services —
Part 5: Headend equipment

Réseaux de distribution par cables pour signaux de télévision, signaux de
radiodiffusion sonore et services interactifs —
Partie 5: Equipements de téte de réseau




STNEN 60728-5: 2016

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2015 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC
copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or
your local IEC member National Committee for further information.

Droits de reproduction réservés. Sauf indication contraire, aucune partie de cette publication ne peut étre reproduite
ni utilisée sous quelque forme que ce soit et par aucun procédé, électronique ou mécanique, y compris la photocopie
et les microfilms, sans l'accord écrit de I''EC ou du Comité national de I'lEC du pays du demandeur. Si vous avez des
questions sur le copyright de I'lEC ou si vous désirez obtenir des droits supplémentaires sur cette publication, utilisez

IEC Central Office
3, rue de Varembé
CH-1211 Geneva 20

Switzerland www.iec.ch

les coordonnées ci-aprés ou contactez le Comité national de I'lEC de votre pays de résidence.

Tel.: +41 22 919 02 11
Fax: +41 22 919 03 00
info@iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that prepares and publishes
International Standards for all electrical, electronic and related technologies.

About IEC publications

The technical content of IEC publications is kept under constant review by the IEC. Please make sure that you have the
latest edition, a corrigenda or an amendment might have been published.

IEC Catalogue - webstore.iec.ch/catalogue

The stand-alone application for consulting the entire
bibliographical information on IEC International Standards,
Technical Specifications, Technical Reports and other
documents. Available for PC, Mac OS, Android Tablets and
iPad.

IEC publications search - www.iec.ch/searchpub

The advanced search enables to find IEC publications by a
variety of criteria (reference number, text, technical
committee,...). It also gives information on projects, replaced
and withdrawn publications.

IEC Just Published - webstore.iec.ch/justpublished

Stay up to date on all new IEC publications. Just Published
details all new publications released. Available online and
also once a month by email.

Electropedia - www.electropedia.org

The world's leading online dictionary of electronic and
electrical terms containing more than 30 000 terms and
definitions in English and French, with equivalent terms in 15
additional languages. Also known as the International
Electrotechnical Vocabulary (IEV) online.

IEC Glossary - std.iec.ch/glossary

More than 60 000 electrotechnical terminology entries in
English and French extracted from the Terms and Definitions
clause of IEC publications issued since 2002. Some entries
have been collected from earlier publications of IEC TC 37,
77, 86 and CISPR.

IEC Customer Service Centre - webstore.iec.ch/csc

If you wish to give us your feedback on this publication or
need further assistance, please contact the Customer Service
Centre: csc@iec.ch.

A propos de I'lEC

La Commission Electrotechnique Internationale (IEC) est la premiére organisation mondiale qui élabore et publie des
Normes internationales pour tout ce qui a trait a I'électricité, a I'électronique et aux technologies apparentées.

A propos des publications IEC

Le contenu technique des publications IEC est constamment revu. Veuillez vous assurer que vous possédez I'édition la
plus récente, un corrigendum ou amendement peut avoir été publié.

Catalogue IEC - webstore.iec.ch/catalogue

Application autonome pour consulter tous les renseignements
bibliographiques sur les Normes internationales,
Spécifications techniques, Rapports techniques et autres
documents de I'lEC. Disponible pour PC, Mac OS, tablettes
Android et iPad.

Recherche de publications IEC - www.iec.ch/searchpub

La recherche avancée permet de trouver des publications IEC
en utilisant différents criteres (numéro de référence, texte,
comité d’études,...). Elle donne aussi des informations sur les
projets et les publications remplacées ou retirées.

IEC Just Published - webstore.iec.ch/justpublished

Restez informé sur les nouvelles publications IEC. Just
Published détaille les nouvelles publications parues.
Disponible en ligne et aussi une fois par mois par email.

Electropedia - www.electropedia.org

Le premier dictionnaire en ligne de termes électroniques et
électriques. Il contient plus de 30 000 termes et définitions en
anglais et en francais, ainsi que les termes équivalents dans
15 langues additionnelles. Egalement appelé Vocabulaire
Electrotechnique International (IEV) en ligne.

Glossaire IEC - std.iec.ch/glossary

Plus de 60 000 entrées terminologiques électrotechniques, en
anglais et en frangais, extraites des articles Termes et
Définitions des publications IEC parues depuis 2002. Plus
certaines entrées antérieures extraites des publications des
CE 37,77, 86 et CISPR de I'EC.

Service Clients - webstore.iec.ch/csc

Si vous désirez nous donner des commentaires sur cette
publication ou si vous avez des questions contactez-nous:
csc@iec.ch.


mailto:info@iec.ch
http://www.iec.ch/
http://webstore.iec.ch/catalogue
http://www.iec.ch/searchpub
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://std.iec.ch/glossary
http://webstore.iec.ch/csc
mailto:csc@iec.ch
http://webstore.iec.ch/catalogue
http://webstore.iec.ch/justpublished
http://std.iec.ch/glossary

STNEN 60728-5: 2016

IEC 60728-5

Edition 3.0 2015-12

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Cable networks for television signals, sound signals and interactive services —
Part 5: Headend equipment

Réseaux de distribution par cables pour signaux de télévision, signaux de
radiodiffusion sonore et services interactifs —
Partie 5: Equipements de téte de réseau

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

COMMISSION
ELECTROTECHNIQUE
INTERNATIONALE

ICS 33.060.40 ISBN 978-2-8322-3016-9

Warning! Make sure that you obtained this publication from an authorized distributor.
Attention! Veuillez vous assurer que vous avez obtenu cette publication via un distributeur agréé.

® Registered trademark of the International Electrotechnical Commission
Marque déposée de la Commission Electrotechnique Internationale



STNEN 60728-5: 2016

-2- IEC 60728-5:2015 © IEC 2015
CONTENTS
O T T 1 P 9
LN @ 7 16 L@ L ] 11
1 ST oo 01 S 12
2 NOrmative refereNCeS. ... o e 15
3 Terms, definitions, symbols and abbreviations.............ocoiiiiiiii 17
3.1 Terms and definifioNS . ... 17
3.2 0274021 o o =P 21
3.3 A DI EVIAtIONS .. e 22
4 Methods Of MEASUIEMENT.. .. . i e 24
4.1 Methods of measurement for digitally modulated signals..................oocooiiiiiinn, 24
4.1.1 7= 1= =Y 24
4.1.2 Basic assumptions and measurement interfaces...............ccocoi 24
4.1.3 Signal level for digitally modulated signals..........cc.cooiiiiiiiiiii e, 24
4.2 Single-channel intermodulation specification for channel amplifier and
frEQUENCY CONVEITET L.t 26
4.3 Three-carrier intermodulation measurement ... 27
4.4 Two carrier intermodulation measurements for second- and third-order
1o Yo 11 [ £ PPN 28
441 LY 1= = | 28
4.4.2 Intermodulation products with test signals at frequencies f3 and fj,................ 29
4.4.3 SIgNal TEVEIS ... 29
4.5 Carrier-to-spurious signal ratio at the output ... 29
451 Carrier-to-spurious signal ratio at the output of equipment for AM TV
Sy S B IMIS e 29
452 Carrier-to-spurious signal ratio at the output of equipment for FM TV
SY S OIS e 30
453 Shoulder attenuation ... ..o 31
4.6 Signal-to-N0iSe MEAaSUrEMENT ... ...t eas 32
4.6.1 Television carrier-to-noise ratio (analogue modulated signals) ...................... 32
4.6.2 RF signal-to-noise ratio (Sp RF/N) for digitally modulated signals................. 35
4.7 Differential gain and phase for PAL/SECAM signals .........ccocoviiiiiiiiiiiiniinn, 36
4.7.1 7= 1= =Y 36
4.7.2 Differential gain (for PAL/SECAM 0ONlY) ...t 37
4.7.3 Differential phase ... 38
4.8 Group delay MeasUIrEMENES .. ..ot e eeas 41
4.8.1 Group delay variation of analogue TV signals ..o, 41
4.8.2 Procedure for the measurement of group delay variation on DVB
Channel CONVEIEIS. ... . e 42
4.9 Phase noise of an RF carrier ... 45
491 LY 1= = 45
492 Equipment reqQUIred..... ... 45
4.9.3 Connection of the equipment ... 46
4.9.4 MeasuremMent ProCEAUIE. ... ....iu i e eaes 46
4.9.5 Presentation of the results...........ooo e 46
4.10  Hum modulation Of Carmier . ..o 48
4.10.1 7= 1= = Y 48

4.10.2 Description of the method of measurement ...



STNEN 60728-5: 2016

IEC 60728-5:2015 © IEC 2015 -3-
4.10.3 MeEaSUING PrOCEAUIE ... ouuei ittt et et et e enas 49
4.10.4 Calculating the hum modulation ratio............coooiiiiii 50
4.11  2T-pulse response, K-fTaCtor ........coiuiiiiii e 51
4.12 Chrominance-luminance delay inequalities (20 T-pulse method)................cocoiieii. 52
4.13  Luminance NON-HNEAIITY .......ciuiiniii i e 54
4.14 Intermodulation distortion (FM stereo radio).........ccooeiiiiiiiiiiiii e 54
4.14 .1 LT =Y 1= = | 54
4.14.2 Equipment reqQUIred..... ... 55
4.14.3 Connection of eqUIPMENt ... 55
4.14.4 MEASUIEMENT ... . et 55
4.15 Decoding margin (teletext) ... 55
4.151 GENEIAL e 55
4.15.2 Method of measurement and measuring set-up (Figure 31) .........ccooiiiiiiinnn. 56
4.15.3 Applicability of measuring set-up ... 56
5 Performance requirements and recommendations ..............cocoiiiiii, 56
5.1 S A O Y L 56
5.2 Electromagnetic compatibility ... 56
5.3 ENVIrONMENTAl .. . e 56
5.4 =T 4 T PP 57
5.4.1 Marking of equUIpMENt . ... .o e 57
5.4.2 MarKing Of POIES .. ouitiii e e 57
6 Equipment characteristics requiredtobe met ... 57
6.1 GNEIAL. . 57
6.2 Power supply VOITAGE .. ..o 58
6.3 RF signal reqQUIr€mMENTS .. ...ouiiiii e 58
6.3.1 IMPEdancCe (INPUL) ...oui e eaas 58
6.3.2 IMpedance (OUIPUL) ... o 58
6.3.3 Return loss (input, output) of equipment ..o 58
6.3.4 Return loss (output) of headend ..o 58
6.3.5 Typical back-off for digital against analogue signals...................ooceeiiiiiiiinni, 58
6.3.6 Immunity against other signals in the FM radio and TV range........................ 59
6.3.7 Carrier-to-spurious-signals ratio at output in the frequency range of
40 MHZ t0 862 MHzZ.....ooi e e 59
6.3.8 Image rejection for AM TV and FM radio........ccoeeiiiiiiiiniiiiceceeeeeea 60
6.3.9 Carrier to local oscillator signal ratio at the output for AM TV and FM
= o | o 60
6.3.10 Frequency stability ..o 60
6.3.11 Phase noise of digital modulated signals at the output of the headend .......... 61
6.3.12 In-channel group delay variation for digital modulated signals ....................... 62
6.3.13 In-channel peak-to-peak amplitude response variation for digitally
Modulated SIgNaAlS ... 63
6.3.14 Stability of sound intercarrier...... ... 63
6.3.15 Stability of residual carrier amplitude ..., 63
6.3.16 Frequency stability — SAT IF/IF converter ..o 63
6.3.17 Typical modulation error ratio (MER) for a QAM signal...........ccocooiiiiiinn. 64
6.3.18 Minimum C/N values at the output of the headend ...................cooiin, 64
6.4 Composite video signal requirements ... ... 64
6.4.1 0T 0T E= 1o o - P 64

6.4.2 R Y (U] T o 13 65



STNEN 60728-5: 2016

-4 - IEC 60728-5:2015 © IEC 2015

6.4.3 SigNal VOIAGE ... e 65
6.4.4 PO ATy e e 65
6.4.5 OFfSEE VOITAGE v 65
6.5 Audio signal reqUIremMENTES ... 65
6.5.1 INPUL IMPEAANCE ..ot e 65
6.5.2 OUtPUL IMPEAANCE .. ..o e 65
6.5.3 Signal leVel ... 65
6.6 Requirements for decoding margin (teletext)........cooveiiiiiiiiiiiiii 66
6.7 IF signal requirements (AM-TV) .. 66
6.7.1 0T o= E= 1o o - P 66
6.7.2 RETUIMN [0S S -t 66
6.8 Antennas for terrestrial receplion.........cooiii i 66
6.8.1 I P EAANCE .. e 66
6.8.2 =Y (0 o T o T 66
6.9 ANTENNA aMIPIIIEF ... 66
Equipment characteristics required to be published ... 67
7.1 LT a1 - PP 67
7.2 Environmental CoNditioNS ..o 67
7.3 Maximum permissible output level ... 67
7.4 Operating range for output level ... ... 68
7.5 TV StANAArd ..o e 68
7.6 A e 68
7.7 NOISE FIGUIE oot 68
7.71 Equipment WithoUt AGC ... 68
7.7.2 Equipment with AGC ... e 69
7.8 Data control signals, description of interface...............cocoiiiiiii 69
7.9 Output level stability for TV modulators, TV converters and pilot generators ......... 69
740 Pilot SIgNal ... e 69
7.11  Differential gain and phase........ccoiiiiiiii 70
7.11.1 Differential gain ... 70
7.11.2 Differential Phase ... ..o 70
7.12  Group delay variation for analogue TV signals ..o 70
7.13  Luminance NON-lINEATILY .....c.iiiiii e 70
T A4 2 T PUISE e e e 71
S T O o 10 £ = PP 71
746 HUmM MOAUIAtION ... e 71
7.17  Television carrier-to-noise ratio ... .. ... 71
T.18  AUIO N TV i e et eas 71
7.19  Processing units for FM radio ..o 72
7.19.1 AUIO INPUL oo 72
7.19.2 Stere0 CroSstalk ... 72
7.19.3 Total harmonic distortion ... ..o e 72
7.19.4 Intermodulation distortion ..o 72
7.19.5 Deviation, pre-emphasis. .. ... 72
7.20 Antennas for terrestrial reception...... ... 72
7.20.1 ANTENNA GAIN L. e 72
7.20.2 Sidelobe SUPPIESSION .. et 72
7.20.3 Return [0Ss Of @antennas ... 72

7.21  Control signals for outdoor UNits ........ ... 73



STNEN 60728-5: 2016

IEC 60728-5:2015 © IEC 2015 -5-

Annex A (normative) Definition of the specified test frequency range for return loss

AN NOISE fIQUIE .. oe i e e et e e e e eas 74
A.1 Test frequency range for TV channel proCessor .........oovviiiiiiiiiiiii e 74
A2 Test frequency range for sub-band, full-band and multi-band amplifiers................ 74
A.3 Test frequency range for an FM radio channel processor ..........cocoocvivviiiiiiiinannenns 74
Annex B (informative) Audio connector for European system according to IEC 60130-9....... 76
B.1 Contact allocation and mechanical dimensions ...........c.coccoviiiiiiiinin e, 76
B.2 Signal-to-pin allocations and applications ... 76
Annex C (informative) Selectivity diagram for adjacent channel transmission ...................... 77
C.1 LT =Y = =Y 77
C.2 TV modulator for standard PAL B/G with mono or stereo sound..............c..cveennees 77
C.3 TV modulator for standard PAL B/G with NICAM 728 in the lower adjacent
ChaNNE .. 78
C4 StANAArd P AL Lo e 78
C.5 Group delay for the standards B/G, D/D1/K and | .......cccccooiiiiiiiiiiicieeeee 79
C.6 Group delay pre-correction for TV modulator for standard B/G ............................. 79
C.7 TV modulator for standard SECAM L ... 80
C.8 Group delay for TV modulator for standard SECAM L., 80
C.9 TV modulator for standard PAL D/K with mono or stereo sound................c.coeeenee. 81
Annex D (informative) Differences in some CouNntries ...........cooeiiiiiiiiiiiii i 82
D.1 GBNEIAL. e 82
D.2 Finland, SWEAEN ... 82
Annex E (normative) Correction factors for NOISe ..........cooiiiiiiii i 83
E.1 Signal level measuremMent . ... 83
E.2 Noise level MeasUrEmMEeNt ... ... e 83
Annex F (informative) Digital signal level and bandwidth...............ccooiiiiiii 85
F.1 A Yo )N G i ot= [ =] TP 85
F.2 Occupied bandwidth of a digital signal ..o 85
F.2.1 QAM/QPSK Modulation ..o 85
F.2.2 OFDM MOdUIGTION «.eue e e 86
F.3 NOiSE banAWidth ... e 86
F.3.1 7= 1= = Y 86
F.3.2 QAM/QPSK/8 PSK modulation...........ooii e 87
F.3.3 OFDM MOdUIAtIoN ...t 87
F.4 Equivalent signal bandwidth ..., 87
F.4.1 LY 1= = 87
F.4.2 QAM/QPSK/8 PSK modulation..........coouiiiiiiiiie e 87
F.4.3 OFDM ModUlation ... 87
F.5 €= 4] 01 =3 PR 87
Annex G (informative) Minimum frequency distance of converted satellite signals in
LU= L = o e = PP 89
Annex H (informative) Measurement errors which occur due to mismatched equipment....... 90
Annex | (normative) Correction factor for spectrum analyser............coooiiiiiii . 91
Bl OG AP Y e 92
Figure 1 — Example of headend..........co.iiiiiiiii e 13
Figure 2 — Examples of IP gateways/interfaces at the input of headends .............................. 14

Figure 3 — Examples of IP gateways and interfaces at the output of central headends.......... 15



STNEN 60728-5: 2016

-6- IEC 60728-5:2015 © IEC 2015
Figure 4 — Frequencies and levels of test carriers..........oooio i 27
Figure 5 — Test carrier and interfering products in the pass band ...................cooiiiins, 28
Figure 6 — Example showing products formed when 2fg > fp ... 29
Figure 7 — Carrier-to-spurious signal ratio at the output ..., 30
Figure 8 — Carrier-to spurious signal ratio at the output...............ooiii 31
Figure 9 — Shoulder attenuation ... ... e 31
Figure 10 — Arrangement of test equipment for carrier-to-noise ratio measurement............... 32
Figure 11 — Arrangement of test equipment for measurement of differential gain and
0 1= 1= P 40
Figure 12 — Signal D2 Waveform ... ... e 40
Figure 13 — Example of modified StairCase ..........coeiiiiiiiii e 40
Figure 14 — Measuring set-up for determining the group delay variation ............................... 41
Figure 15 — RF signal (time domain) amplitude-modulated with a split-frequency signal....... 42
Figure 16 — Spectral presentation of the group delay measurement................ccooiviiiiiinnen. 43
Figure 17 — Description of the measuring Set-Up........cccoiiiiiiiiiii e 44
Figure 18 — Choices of measuring aperture (value of the split frequency) for various
MEASUNEMENT TS oo e 44
Figure 19 — Test set-up for phase noise measurement ..., 46
Figure 20 — Mask for phase nN0iSe MeasUrE€mMENtS .........oo.iiiiiiiii i e 47
Figure 21 — Carrier/NUm ratio ... .....ooiiiii e e 48
Figure 22 — Test set-up for equipment with built-in power supply.......ccoooiiiiiiii, 49
Figure 23 — Test set-up for equipment with external power supply........ccooiiiiiis 49
Figure 24 — OSCIlloSCOPE AiSPIaY ...ivuieiiiieiiiii et e e e e 50
Figure 25 — K-factor mask for quality grade 2 ... 52
Figure 26 — Generation Of 20 T-puUISE ... e 53
Figure 27 — Example of amplitude and delay error using 20T-pulse ...........cccooiiiiiiiiiiiiinan.. 53
Figure 28 — Staircase signal for measurement of luminance non-linearity before and
after differentiation. .. ..o 54
Figure 29 — Example of a possible frequency combination displayed on a spectrum
=] 0= 12T P 54
Figure 30 — Arrangement of test equipment for intermodulation distortion............................. 55
Figure 31 — Principal measuring set-up for determination of decoding margin....................... 56
Figure 32 — Example of diagram of NF, C/N or S/N for equipment with AGC ......................... 69
Figure A.1 — Test frequency range for TV channel processors...........coovieiiiiiiiiniiiiniieeen, 74
Figure A.2 — Test frequency range for sub-band, full-band and multi-band amplifiers............ 74
Figure A.3 — Test frequency range for an FM radio channel processor ...........c..ccoveveevennennnn. 75
Figure B.1 — Contact allocation and mechanical dimensions ..............c..cooiviiiiiiiciinens 76
Figure C.1 — Selectivity diagram for PAL B/G with mono or stereo sound ..............ccceeenennee. 77
Figure C.2 — Selectivity diagram for PAL B/G with NICAM 728 in the lower adjacent
Lo o = T 0 o 1= 78
Figure C.3 — Selectivity diagram for PAL | .. ... 79
Figure C.4 — Group delay mask for the standards B/G, D/D1/Kand l...........cccooiiiiiiiiiininini, 79
Figure C.5 — Group delay pre-correction diagram for standard B/G ............c..cooiiiiiiiinnnnn, 80
Figure C.6 — Selectivity diagram for SECAM L ... 80

Figure C.7 — Group delay mask for SECAM L .. ..o 81



STNEN 60728-5: 2016

IEC 60728-5:2015 © IEC 2015 -7-

Figure C.8 — Selectivity diagram for PAL D/K ... ... 81
Figure E.1 — Noise correction factor CF (dB) versus measured level difference D (dB) ......... 84
Figure G.1 — Frequency tolerance of converted signals in the IF range..................c.coo, 89
Figure H.1 — Error concerning return 10SS measurement ..........ccocoviiiiiiiiiiiini e 90
Figure H.2 — Maximum P ple ..o 90

Table 1 — Test signal levels for the different television standards in decibels relative to

LY LT = o= T Lo - S 27
Table 2 — Test signal levels in decibels relative to reference level.................l. 28
Table 3 — Test signal levels for sound and vision carriers in decibels relative to

=Y 2= T 0= Lo =Y T 30
Table 4 — Noise bandwidth ... e 34
Table 5 — Frequency distances for phase noise measurement............c.coooiiiiiiiiiiiiicieinenn. 47
Table 6 — Publications for environmental requirements of headend equipment ..................... 57
Table 7 — Return loss (input, output) of equipment..........cooo i 58
Table 8 — Return loss (output) of headend ..., 58
Table 9 — Typical levels of digital signals with respect to analogue signals (back-off) .......... 59
Table 10 — Carrier-to-spurious-signals ratio of digital modulated channel with respect

to the peak level of an analogue TV Carfier.......cc.iiiiiiiii e 60
Table 11 — Frequency stability for AM TV related to the nominal AM TV frequency............... 60
Table 12 — Long-term frequency stability for digital modulated signals ...............cc.cocoiiiniis 61
Table 13 — Shoulder attenuation for digital modulated signals............cooooiiiiii 61
Table 14 — Phase noise of a DVB signal (PSK and QAM).......c.coiiiiiiiiiiii e 62
Table 15 — Phase noise of a DVB signal (OFDM) ......cooiviiiiii e, 62
Table 16 — In-channel group delay variation for digital modulated signals............................. 62
Table 17 — In-channel peak-to-peak amplitude response variation of DVB signals ................ 63
Table 18 — Stability of sound intercarrier ..........oooiiiiii e 63
Table 19 — Stability of residual carrier amplitude.............coooiiiiii e, 63
Table 20 — Frequency stability — SAT IF/IF converter.........oooiiiiiiii e 64
Table 21 — Minimum requirements for MER for different QAM modulation schemes.............. 64
Table 22 — C/N values for converters at the headend output ................coo, 64
Table 23 — REIUIN 0SS .. ittt e e et e e et e e enas 65
Table 24 — Signal VOIAge. ... e 65
Table 25 — Signal [EVEl. ... oo e 66
Table 26 — Requirements for decoding margin (Teletext) ......ccocoviiiiiiiiiiii e 66
Table 27 — Return 10ss — IF Signal .. ..o e 66
Table 28 — Return loss — Antennas for terrestrial reception ... 66
Table 29 — Recommended temperature rangesS. ... ..o 67

Table 30 — Carrier-to-third-order intermodulation ratio for maximum output level of
channel amplifiers/freqUENCY CONVEIEIS ... ..ot 67

Table 31 — Carrier-to-third-order intermodulation ratio for maximum output level of
sub-band, full band, multi-band amplifiers and multi-channel frequency converters for
AM TV (not for channel amplifier) ... e 67

Table 32 — Carrier-to-second-order intermodulation ratio for maximum output level of
sub-band, full band, multi-band amplifiers and frequency converters for AM TV or FM
radio (not for channel @amplifier).... ... 68



STNEN 60728-5: 2016

-8- IEC 60728-5:2015 © IEC 2015

Table 33 — Carrier-to-intermodulation ratio for maximum output level of FM-TV

channel amplifiers/freqUENCY CONVEIEIS ... .. i 68
Table 34 — Carrier-to-third-order intermodulation ratio for maximum output level of FM

TV full band, sub-band amplifiers ..o 68
Table 35 — Output level stability for TV modulators, pilot generators and TV converters........ 69
Table 36 — Recommendation for differential gain ... 70
Table 37 — Recommendation for differential phase ..............cooooiiii i, 70
Table 38 — Recommendation for group delay variation...............cocooiiiiiiiiic e, 70
Table 39 — Recommendation for luminance non-linearity ..o 71
Table 40 — K-factor masks for 2T-pulSe reSPONSES ...t 71
Table 41 — Recommendations for sidelobe SUPPression..........ccccoiiiiiiiiiiiici e, 72
Table 42 — Recommendation for return loss of antennas..............coooviiiiii i 72
Table B.1 — Mechanical dimenSiONS . ..o e e e 76
Table B.2 — Signal-to-pin alloCation ... 76
Table B.3 — ApPliCatioNn ... e 76
Table C.1 — Selectivity table for PAL B/G with mono or stereo sound ................coooiiiiinne. 78
Table C.2 — Group delay pre-correction table for standard B/G ...........ccooiiiiiiiiiiiiin, 80
Table E.1 — Noise correction factor ... ..o e 83

Table F.1 — Total number of carriers and channel spacing for the OFDM modes (8 MHz
Lod aF=T 0] 1= 1) 86

Table F.2 — Examples of bandwidths for digital modulation techniques........................lL 88



STNEN 60728-5: 2016

IEC 60728-5:2015 © IEC 2015 -9-

1)

9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

Part 5: Headend equipment

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

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.

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.

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 60728-5 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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o 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

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e 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

e regional and local broadband cable networks,
o 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:

e Grade 1: central headend,;

e Grade 2: hub headend or hubsite;

e 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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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.

P —
| S— : ASI

| :

| IP Gateway

| — —————> |FOrRF
| -—

i DVB-Modulator

IP
l— ——> IForRF
I
| Transcoder Modulator
I IP

| ~—>
: FM-Radio
I 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 Ilatest 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 (Sl)
in DVB systems

ETSI EN 300 473, Digital Video Broadcasting (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

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, | and L

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

koniecnahladu - textdalej pokracujevplatenejverzii STN
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