
BSI Standards Publication

Cable networks for television signals, 
sound signals and interactive services

Part 115: In-building optical systems for broadcast 
signal transmissions (IEC 60728-115:2022)

BS EN IEC 60728‑115:2022

Full document details: BS EN IEC 60728-115:2022

https://doi.org/10.3403/BSENIEC60728?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
http://www.avadocuments.com/doc/bs-en-iec-60728-115-2022
http://www.avadocuments.com/doc/bs-en-iec-60728-115-2022


EUROPEAN STANDARD 

NORME EUROPÉENNE 

EUROPÄISCHE NORM 

EN IEC 60728-115 

March 2022 

ICS 33.160.01; 33.180.01; 33.060.40 

English Version 

Cable networks for television signals, sound signals and 
interactive services - Part 115: In-building optical systems for 

broadcast signal transmissions 
(IEC 60728-115:2022) 

Réseaux de distribution par câbles pour signaux de 
télévision, signaux de radiodiffusion sonore et services 
interactifs - Partie 115: Systèmes optiques internes aux 
immeubles pour la transmission de signaux de diffusion 

(IEC 60728-115:2022) 

Kabelnetze für Fernsehsignale, Tonsignale und interaktive 
Dienste - Teil 115: Optische In-Haus-Anlagen zur 

Übertragung von Rundfunksignalen 
(IEC 60728-115:2022) 

This European Standard was approved by CENELEC on 2022-03-10. CENELEC members are bound to comply with the CEN/CENELEC 
Internal Regulations which stipulate the conditions for giving this European Standard the status of a national standard without any alteration. 

Up-to-date lists and bibliographical references concerning such national standards may be obtained on application to the CEN-CENELEC 
Management Centre or to any CENELEC member.  

This European Standard exists in three official versions (English, French, German). A version in any other language made by translation 
under the responsibility of a CENELEC member into its own language and notified to the CEN-CENELEC Management Centre has the 
same status as the official versions. 

CENELEC members are the national electrotechnical committees of Austria, Belgium, Bulgaria, Croatia, Cyprus, the Czech Republic, 
Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, the 
Netherlands, Norway, Poland, Portugal, Republic of North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, 
Turkey and the United Kingdom. 

European Committee for Electrotechnical Standardization 
Comité Européen de Normalisation Electrotechnique 

Europäisches Komitee für Elektrotechnische Normung 

CEN-CENELEC Management Centre: Rue de la Science 23,  B-1040 Brussels 

© 2022 CENELEC All rights of exploitation in any form and by any means reserved worldwide for CENELEC Members. 

Ref. No. EN IEC 60728-115:2022 E 

National foreword

This British Standard is the UK implementation of 
EN IEC 60728‑115:2022. It is identical to IEC 60728‑115:2022. 

The UK participation in its preparation was entrusted to Technical 
Committee EPL/100, Audio-visual equipment.

A list of organizations represented on this committee can be obtained on 
request to its committee manager.

Contractual and legal considerations 

This publication has been prepared in good faith, however no 
representation, warranty, assurance or undertaking (express or 
implied) is or will be made, and no responsibility or liability is or will be 
accepted by BSI in relation to the adequacy, accuracy, completeness or 
reasonableness of this publication. All and any such responsibility and 
liability is expressly disclaimed to the full extent permitted by the law.

This publication is provided as is, and is to be used at the 
recipient’s own risk.

The recipient is advised to consider seeking professional guidance with 
respect to its use of this publication.

This publication is not intended to constitute a contract. Users are 
responsible for its correct application.

© The British Standards Institution 2022 
Published by BSI Standards Limited 2022

ISBN 978 0 539 02197 4

ICS 33.060.40; 33.160.01; 33.180.01

Compliance with a British Standard cannot confer immunity from 
legal obligations. 

This British Standard was published under the authority of the 
Standards Policy and Strategy Committee on 31 May 2022.

Amendments/corrigenda issued since publication

Date Text affected

BRITISH STANDARD

Full document details: BS EN IEC 60728-115:2022

https://doi.org/10.3403/BSENIEC60728?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
http://www.avadocuments.com/doc/bs-en-iec-60728-115-2022
http://www.avadocuments.com/doc/bs-en-iec-60728-115-2022


EUROPEAN STANDARD 

NORME EUROPÉENNE 

EUROPÄISCHE NORM 

EN IEC 60728-115 

March 2022 

ICS 33.160.01; 33.180.01; 33.060.40 

English Version 

Cable networks for television signals, sound signals and 
interactive services - Part 115: In-building optical systems for 

broadcast signal transmissions 
(IEC 60728-115:2022) 

Réseaux de distribution par câbles pour signaux de 
télévision, signaux de radiodiffusion sonore et services 
interactifs - Partie 115: Systèmes optiques internes aux 
immeubles pour la transmission de signaux de diffusion 

(IEC 60728-115:2022) 

Kabelnetze für Fernsehsignale, Tonsignale und interaktive 
Dienste - Teil 115: Optische In-Haus-Anlagen zur 

Übertragung von Rundfunksignalen 
(IEC 60728-115:2022) 

This European Standard was approved by CENELEC on 2022-03-10. CENELEC members are bound to comply with the CEN/CENELEC 
Internal Regulations which stipulate the conditions for giving this European Standard the status of a national standard without any alteration. 

Up-to-date lists and bibliographical references concerning such national standards may be obtained on application to the CEN-CENELEC 
Management Centre or to any CENELEC member.  

This European Standard exists in three official versions (English, French, German). A version in any other language made by translation 
under the responsibility of a CENELEC member into its own language and notified to the CEN-CENELEC Management Centre has the 
same status as the official versions. 

CENELEC members are the national electrotechnical committees of Austria, Belgium, Bulgaria, Croatia, Cyprus, the Czech Republic, 
Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, the 
Netherlands, Norway, Poland, Portugal, Republic of North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, 
Turkey and the United Kingdom. 

European Committee for Electrotechnical Standardization 
Comité Européen de Normalisation Electrotechnique 

Europäisches Komitee für Elektrotechnische Normung 

CEN-CENELEC Management Centre: Rue de la Science 23,  B-1040 Brussels 

© 2022 CENELEC All rights of exploitation in any form and by any means reserved worldwide for CENELEC Members. 

Ref. No. EN IEC 60728-115:2022 E 

Full document details: BS EN IEC 60728-115:2022

https://doi.org/10.3403/BSENIEC60728?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
http://www.avadocuments.com/doc/bs-en-iec-60728-115-2022
http://www.avadocuments.com/doc/bs-en-iec-60728-115-2022


EN IEC 60728-115:2022 (E) 

European foreword 

The text of document 100/3705/FDIS, future edition 1 of IEC 60728-115, prepared by IEC/TC 100 
"Audio, video and multimedia systems and equipment" was submitted to the IEC-CENELEC parallel 
vote and approved by CENELEC as EN IEC 60728-115:2022. 

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) 2022-12-10 

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

(dow) 2025-03-10 

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

Any feedback and questions on this document should be directed to the users’ national committee. A 
complete listing of these bodies can be found on the CENELEC website. 

Endorsement notice 

The text of the International Standard IEC 60728-115:2022 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 60068-1:2013 NOTE Harmonized as EN 60068-1:2014 (not modified) 

IEC 60728-1:2014 NOTE Harmonized as EN 60728-1:2014 (not modified) 

IEC 60728-3 NOTE Harmonized as EN IEC 60728-3 

IEC 61755-1 NOTE Harmonized as EN 61755-1 

Full document details: BS EN IEC 60728-115:2022

https://doi.org/10.3403/BSENIEC60728?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/30174039?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/30267477?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/02596762U?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/30079318U?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
http://www.avadocuments.com/doc/bs-en-iec-60728-115-2022
http://www.avadocuments.com/doc/bs-en-iec-60728-115-2022


EN IEC 60728-115:2022 (E) 

Annex ZA 
(normative) 

Normative references to international publications 
with their corresponding European publications 

The following documents are referred to in the text in such a way that some or all of their content 
constitutes requirements of this document. For dated references, only the edition cited applies. For 
undated references, the latest edition of the referenced document (including any amendments) 
applies. 

NOTE 1 Where 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 60728-6 2011 Cable networks for television signals, 
sound signals and interactive services - 
Part 6: Optical equipment 

EN 60728-6 2011 

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

EN 60728-101 2017 

AC 2017-07 

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

EN IEC 60728-113 2018 

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

EN 60728-13-1 2017 

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

EN 60825-1 - 

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

EN 60825-2 - 

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

EN IEC 60825-12 -

IEC 61280-1-1 - Fibre optic communication subsystem
basic test procedures - Part 1-1: Test
procedures for general communication
subsystems - Transmitter output optical
power measurement for single-mode
optical fibre cable

EN 61280-1-1 -

Full document details: BS EN IEC 60728-115:2022

http://www.cenelec.eu/
https://doi.org/10.3403/BSENIEC60728?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/02952314U?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/30271213U?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/2651152U?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/01402733U?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/03042240U?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/01508242U?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
http://www.avadocuments.com/doc/bs-en-iec-60728-115-2022
http://www.avadocuments.com/doc/bs-en-iec-60728-115-2022


EN IEC 60728-115:2022 (E) 

IEC 61280-1-3 - Fibre optic communication subsystem test
procedures - Part 1-3: General
communication subsystems -
Measurement of central wavelength,
spectral width and additional spectral
characteristics

EN IEC 61280-1-3 - 

Full document details: BS EN IEC 60728-115:2022

https://doi.org/10.3403/BSENIEC60728?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/01669088U?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
http://www.avadocuments.com/doc/bs-en-iec-60728-115-2022
http://www.avadocuments.com/doc/bs-en-iec-60728-115-2022


 – 2 – IEC 60728-115:2022 © IEC 2022 

CONTENTS 

FOREWORD ........................................................................................................................... 8 
1 Scope ............................................................................................................................ 10 
2 Normative references .................................................................................................... 10 
3 Terms, definitions, graphical symbols and abbreviated terms......................................... 11 

3.1 Terms and definitions ............................................................................................ 11 
3.2 Graphical symbols ................................................................................................ 15 
3.3 Abbreviated terms ................................................................................................. 16 

4 In-building optical system reference model .................................................................... 17 
4.1 General ................................................................................................................. 17 
4.2 Over-all FTTH system reference model ................................................................. 18 
4.3 Individual reference model .................................................................................... 18 

5 Methods of measurement .............................................................................................. 21 
5.1 Measuring points and items .................................................................................. 21 

5.1.1 General ......................................................................................................... 21 
5.1.2 Measuring points ........................................................................................... 21 
5.1.3 Measured parameters .................................................................................... 21 

5.2 General measurement requirements ..................................................................... 22 
5.2.1 Input specification .......................................................................................... 22 
5.2.2 Standard measurement conditions ................................................................. 22 
5.2.3 Precautions for measurements ...................................................................... 22 

5.3 Optical power ........................................................................................................ 22 
5.3.1 General ......................................................................................................... 22 
5.3.2 Measurement of the optical power at a single wavelength .............................. 22 
5.3.3 Measurement of the optical power of a WDM signal ....................................... 22 
5.3.4 Presentation of the results ............................................................................. 23 

5.4 Optical wavelength................................................................................................ 23 
5.4.1 General ......................................................................................................... 23 
5.4.2 Method of measurement ................................................................................ 23 
5.4.3 Presentation of the results ............................................................................. 23 

5.5 Relative intensity noise (RIN) of optical signal ...................................................... 23 
5.5.1 General ......................................................................................................... 23 
5.5.2 Method of measurement ................................................................................ 24 
5.5.3 Presentation of the results ............................................................................. 24 

5.6 SINR (signal-to-intermodulation and noise ratio) less than 1 GHz ......................... 24 
5.6.1 General ......................................................................................................... 24 
5.6.2 Measurement setup ....................................................................................... 24 
5.6.3 Measuring method ......................................................................................... 24 
5.6.4 Presentation of the results ............................................................................. 24 

5.7 System BER ......................................................................................................... 24 
5.7.1 General ......................................................................................................... 24 
5.7.2 Measurement setup ....................................................................................... 25 
5.7.3 Measurement method .................................................................................... 25 
5.7.4 Presentation of the results ............................................................................. 25 

5.8 System loss budget ............................................................................................... 25 
5.8.1 General ......................................................................................................... 25 
5.8.2 Measurement method .................................................................................... 25 
5.8.3 Calculation of loss budget .............................................................................. 25 

Full document details: BS EN IEC 60728-115:2022

https://doi.org/10.3403/BSENIEC60728?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
http://www.avadocuments.com/doc/bs-en-iec-60728-115-2022
http://www.avadocuments.com/doc/bs-en-iec-60728-115-2022


IEC 60728-115:2022 © IEC 2022 – 3 –  

5.8.4 Basic configuration ........................................................................................ 26 
5.8.5 Presentation of the results ............................................................................. 27 

5.9 In-band frequency characteristics between optical transmitter and V-ONU ............ 27 
5.9.1 General ......................................................................................................... 27 
5.9.2 Measurement setup ....................................................................................... 27 
5.9.3 Measuring method ......................................................................................... 27 
5.9.4 Presentation of the results ............................................................................. 28 

5.10 SINR (signal-to-intermodulation and noise ratio) of satellite broadcast 
signals .................................................................................................................. 28 

5.10.1 General ......................................................................................................... 28 
5.10.2 Measurement setup ....................................................................................... 29 
5.10.3 Equipment required ....................................................................................... 29 
5.10.4 Measurement procedure ................................................................................ 29 
5.10.5 Presentation of results ................................................................................... 30 

5.11 SINR versus BER.................................................................................................. 30 
5.11.1 General ......................................................................................................... 30 
5.11.2 Measurement setup ....................................................................................... 30 
5.11.3 Equipment required ....................................................................................... 30 
5.11.4 Measurement procedure ................................................................................ 31 
5.11.5 Measurement of result ................................................................................... 32 

5.12 Modulation error ratio (MER) ................................................................................. 33 
5.12.1 General ......................................................................................................... 33 
5.12.2 Connection of the equipment ......................................................................... 33 
5.12.3 Measurement procedure ................................................................................ 33 
5.12.4 Presentation of the results ............................................................................. 33 

6 Simplified measurement method for system introduction and maintenance .................... 34 
6.1 General ................................................................................................................. 34 
6.2 Requirements for simplified measurement ............................................................. 35 

6.2.1 General ......................................................................................................... 35 
6.2.2 Measurement conditions ................................................................................ 35 
6.2.3 Measurement requirements ........................................................................... 36 

6.3 Measurement tools ............................................................................................... 36 
6.4 An estimation of equivalent SINR by MER ............................................................. 36 

6.4.1 General ......................................................................................................... 36 
6.4.2 Relationship between SINR and MER ............................................................ 36 
6.4.3 Note for using handheld MER measurement device ....................................... 37 

7 Specification of in-building optical systems for digital broadcast signal 
transmission .................................................................................................................. 37 

7.1 General ................................................................................................................. 37 
7.2 Specified performance points and parameters to be measured for type A ............. 38 

7.2.1 Overview ....................................................................................................... 38 
7.2.2 Optical power specification for type A ............................................................ 38 
7.2.3 Optical wavelength specification for type A .................................................... 39 
7.2.4 RIN specification for type A ........................................................................... 39 
7.2.5 SINR specification for type A ......................................................................... 39 
7.2.6 BER specification for type A .......................................................................... 39 
7.2.7 MER of signal for type A ................................................................................ 39 
7.2.8 System loss budget for type A ....................................................................... 40 
7.2.9 In-band frequency characteristics for type A .................................................. 40 

Full document details: BS EN IEC 60728-115:2022

https://doi.org/10.3403/BSENIEC60728?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
http://www.avadocuments.com/doc/bs-en-iec-60728-115-2022
http://www.avadocuments.com/doc/bs-en-iec-60728-115-2022


 – 4 – IEC 60728-115:2022 © IEC 2022 

7.2.10 RF/IF signal level for type A ........................................................................... 40 
7.3 Performance specified points and parameters to be measured for type B .............. 40 

7.3.1 Overview ....................................................................................................... 40 
7.3.2 Optical power specification for type B ............................................................ 41 
7.3.3 Optical wavelength specification for type B .................................................... 41 
7.3.4 RIN specification for type B ........................................................................... 42 
7.3.5 SINR specification for type B ......................................................................... 42 
7.3.6 BER specification for type B .......................................................................... 42 
7.3.7 MER of signal for type B ................................................................................ 42 
7.3.8 System loss budget for type B ....................................................................... 43 
7.3.9 In-band frequency characteristics for type B .................................................. 43 
7.3.10 RF/IF signal specification level for type B ...................................................... 43 

7.4 Performance specified points and parameters to be measured for type C ............. 43 
7.4.1 Overview ....................................................................................................... 43 
7.4.2 Optical power specification for type C ............................................................ 44 
7.4.3 Optical wavelength specification for type C .................................................... 45 
7.4.4 SINR specification for type C ......................................................................... 45 
7.4.5 BER specification for type C .......................................................................... 45 
7.4.6 MER of signal for type C ................................................................................ 45 
7.4.7 System loss budget for type C ....................................................................... 46 
7.4.8 In-band frequency characteristics for type C .................................................. 46 
7.4.9 RF/IF signal level specification for type C ...................................................... 46 

7.5 Performance specified points and parameters to be measured for type D ............. 46 
7.5.1 Overview ....................................................................................................... 46 
7.5.2 Optical power specification for type D ............................................................ 47 
7.5.3 Optical wavelength specification for type D .................................................... 47 
7.5.4 BER specification for type D .......................................................................... 47 
7.5.5 MER of signal for type D ................................................................................ 48 
7.5.6 System loss budget for type D ....................................................................... 48 
7.5.7 RF/IF signal level specification for type D ...................................................... 48 

7.6 Minimum signal performance for in-building systems ............................................. 48 
7.6.1 General ......................................................................................................... 48 
7.6.2 Minimum MER performance ........................................................................... 49 

Annex A (informative)  Consideration of the home network interface (HNI) ............................ 50 
A.1 General ................................................................................................................. 50 
A.2 Positioning of the HNI in the optical system .......................................................... 50 
A.3 Towards a new service ......................................................................................... 51 

Annex B (informative)  Simplified measurement method ........................................................ 52 
B.1 General ................................................................................................................. 52 
B.2 Measurement features of TV field strength meter .................................................. 52 

B.2.1 Complete channel status on a single-screen display ...................................... 52 
B.2.2 Features to confirm picture and sound signal status ...................................... 52 

B.3 Method of measurement ....................................................................................... 53 
Annex C (informative)  Simplified in-building RF signal leakage detection system ................. 56 

C.1 General ................................................................................................................. 56 
C.2 Example of simplified in-building RF signal leakage detection ............................... 56 
C.3 Simplified in-home RF signal leakage detection .................................................... 57 

Annex D (informative)  Optical cable for the in-building systems ........................................... 59 

Full document details: BS EN IEC 60728-115:2022

https://doi.org/10.3403/BSENIEC60728?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
http://www.avadocuments.com/doc/bs-en-iec-60728-115-2022
http://www.avadocuments.com/doc/bs-en-iec-60728-115-2022


IEC 60728-115:2022 © IEC 2022 – 5 –  

D.1 General ................................................................................................................. 59 
D.2 Optical cable for an in-building system .................................................................. 59 

Annex E (informative)  Total optical modulation index ........................................................... 60 
E.1 General ................................................................................................................. 60 
E.2 Number of channels and optical modulation index (in the case of Japan) .............. 60 

Annex F (informative)  Actual system of in-building optical network (in Japan) ...................... 62 
F.1 General ................................................................................................................. 62 
F.2 Loss budget for type A, B and C ........................................................................... 62 

Bibliography .......................................................................................................................... 66 
 
Figure 1 – Example of the FTTH system for television and sound signals 
(IEC 60728‑113) ................................................................................................................... 19 
Figure 2 – Type A reception and re-transmission .................................................................. 20 
Figure 3 – Type B reception and re-transmission .................................................................. 20 
Figure 4 – Type C reception and re-transmission .................................................................. 20 
Figure 5 – Type D reception and re-transmission .................................................................. 20 
Figure 6 – Measuring points for type A, B, C and D. .............................................................. 21 
Figure 7 – Measurement setup for optical power measurement using a WDM filter ............... 23 
Figure 8 – Measurement setup for optical power measurement using a WDM coupler ........... 23 
Figure 9 – Measurement setup for RF signal-to-intermodulation and noise ratio .................... 24 
Figure 10 – Setup for BER measurement .............................................................................. 25 
Figure 11 – Basic configuration of an in-building optical system ............................................ 27 
Figure 12 – Setup for the measurement of in-band frequency characteristics ........................ 28 
Figure 13 – Measurement example of in-band frequency characteristics ............................... 28 
Figure 14 – Setup for the measurement of SINR for satellite broadcast signals ..................... 29 
Figure 15 – Setup for BER versus SINR measurement .......................................................... 30 
Figure 16 – Extrapolation method of BER measurement ....................................................... 31 
Figure 17 – Example of BER versus SINR characteristics ..................................................... 32 
Figure 18 – Setup for MER measurement ............................................................................. 33 
Figure 19 – Example of result of MER measurement (64 QAM modulation format) ................ 34 
Figure 20 – Example of a simplified signal measurement setup ............................................. 36 
Figure 21 – Relationship between MER and SINR ................................................................ 37 
Figure 22 – Performance specified points for type A ............................................................. 38 
Figure 23 – Performance specified points for type B ............................................................. 41 
Figure 24 – Performance specified points for type C ............................................................. 44 
Figure 25 – Performance specified points for type D ............................................................. 46 
Figure A.1 – Two-fibre configuration ..................................................................................... 50 
Figure A.2 – One-fibre configuration ..................................................................................... 51 
Figure B.1 – Example of TV field strength meter ................................................................... 52 
Figure B.2 – Example of displaying measurement results ...................................................... 53 
Figure B.3 – Example of TV display screen of the TV field strength meter ............................. 53 
Figure B.4 – Example measurement: adjusting antenna direction .......................................... 54 
Figure B.5 – Measurement example: display channel list and measurement values .............. 54 
Figure B.6 – Measurement example: display the TV picture .................................................. 54 

Full document details: BS EN IEC 60728-115:2022

https://doi.org/10.3403/BSENIEC60728?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
http://www.avadocuments.com/doc/bs-en-iec-60728-115-2022
http://www.avadocuments.com/doc/bs-en-iec-60728-115-2022


 – 6 – IEC 60728-115:2022 © IEC 2022 

Figure C.1 – Example of simplified RF signal leakage detection setup .................................. 57 
Figure C.2 – Example of in-home RF signal leakage detection .............................................. 58 
Figure F.1 – Network configuration and loss budget for type A .............................................. 63 
Figure F.2 – Network configuration and loss budget for type B .............................................. 64 
Figure F.3 – Network configuration and loss budget for type C ............................................. 65 
 
Table 1 – Signal level ........................................................................................................... 13 
Table 2 – Optical wavelength for FTTH systems ................................................................... 17 
Table 3 – Frequency ranges ................................................................................................. 18 
Table 4 – Number of splits and insertion loss of optical coupler (example) ............................ 26 
Table 5 – Example of optical loss .......................................................................................... 26 
Table 6 – Measurement items for simplified signal measurement .......................................... 35 
Table 7 – Measuring points and parameters to be measured for type A ................................ 38 
Table 8 – Optical power specification for type A .................................................................... 38 
Table 9 – Optical wavelength specification for type A ............................................................ 39 
Table 10 – RIN specification for type A ................................................................................. 39 
Table 11 – SINR specification for type A ............................................................................... 39 
Table 12 – BER specification for type A ................................................................................ 39 
Table 13 – MER of signal for type A ...................................................................................... 40 
Table 14 – System loss budget specification for type A ......................................................... 40 
Table 15 – In-band frequency characteristics specification for type A .................................... 40 
Table 16 – RF/IF signal level specification for type A ............................................................ 40 
Table 17 – Measuring points and parameters to be measured for type B ............................... 41 
Table 18 – Optical power specification for type B .................................................................. 41 
Table 19 – Optical wavelength specification for type B .......................................................... 42 
Table 20 – RIN specification for type B ................................................................................. 42 
Table 21 – SINR specification for type B ............................................................................... 42 
Table 22 – BER specification for type B ................................................................................ 42 
Table 23 – MER of signal for type B ...................................................................................... 43 
Table 24 – System loss budget specification for type B ......................................................... 43 
Table 25 – In-band frequency characteristics for type B ........................................................ 43 
Table 26 – RF/IF signal level specification for type B ............................................................ 43 
Table 27 – Measuring points and parameters to be measured for type C .............................. 44 
Table 28 – Optical power specification for type C .................................................................. 44 
Table 29 – Optical wavelength specification for type C ......................................................... 45 
Table 30 – SINR specification for type C ............................................................................... 45 
Table 31 – BER specification for type C ................................................................................ 45 
Table 32 – MER of signal for type C ...................................................................................... 45 
Table 33 – System loss budget specification for type C ......................................................... 46 
Table 34 – In-band frequency characteristics for type C ........................................................ 46 
Table 35 – RF/IF signal level specification for type C ............................................................ 46 
Table 36 – Measuring points and parameters to be measured for type D .............................. 47 
Table 37 – Optical power specification for type D .................................................................. 47 

Full document details: BS EN IEC 60728-115:2022

https://doi.org/10.3403/BSENIEC60728?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
http://www.avadocuments.com/doc/bs-en-iec-60728-115-2022
http://www.avadocuments.com/doc/bs-en-iec-60728-115-2022


IEC 60728-115:2022 © IEC 2022 – 7 –  

Table 38 – Optical wavelength specification for type D ......................................................... 47 
Table 39 – BER specification for type D ................................................................................ 47 
Table 40 – MER of signal for type D ...................................................................................... 48 
Table 41 – System loss budget specification for type D ......................................................... 48 
Table 42 – RF/IF signal level specification for type D ............................................................ 48 
Table 43 – Minimum MER performance a for in-building systems .......................................... 49 
Table D.1 – Optical cable to be used for an in-building system ............................................. 59 
Table E.1 – Number of channels and optical modulation index (in the case of Japan) ........... 61 

 

  

Full document details: BS EN IEC 60728-115:2022

https://doi.org/10.3403/BSENIEC60728?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
http://www.avadocuments.com/doc/bs-en-iec-60728-115-2022
http://www.avadocuments.com/doc/bs-en-iec-60728-115-2022


 – 8 – IEC 60728-115:2022 © IEC 2022 

INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
CABLE NETWORKS FOR TELEVISION SIGNALS,  

SOUND SIGNALS AND INTERACTIVE SERVICES –  
 

Part 115: In-building optical systems for broadcast signal transmissions 
 

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. 

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

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

Draft Report on voting 

100/3705/FDIS 100/3721/RVD 

 
Full information on the voting for its approval can be found in the report on voting indicated in 
the above table. 

The language used for the development of this International Standard is English. 
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A list of all parts in the IEC 60728 series, published under the general title Cable networks for 
television signals, sound signals and interactive services, can be found on the IEC website. 

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in 
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available 
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are 
described in greater detail at www.iec.ch/standardsdev/publications. 

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

• reconfirmed, 

• withdrawn, 

• replaced by a revised edition, or 

• amended. 

 

IMPORTANT – The 'colour inside' logo on the cover page of this publication indicates 
that it contains colours which are considered to be useful for the correct understanding 
of its contents. Users should therefore print this document using a colour printer. 
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CABLE NETWORKS FOR TELEVISION SIGNALS,  
SOUND SIGNALS AND INTERACTIVE SERVICES –  

 
Part 115: In-building optical systems for broadcast signal transmissions 

 
 
 

1 Scope 

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

This document is also applicable to broadcast signal transmission using a telecommunication 
network if it satisfies the requirements of the optical portion of this document. This document 
describes RF transmission for fully digitalized broadcast and narrowcast (limited area 
distribution of broadcast) signals over an FTTH network and introduces the X-PON system as 
a physical layer media. The detailed description of the physical layer is out of the scope of this 
document. The scope is limited to RF signal transmission over optical networks; thus, it does 
not include IP transport technologies, such as IP multicast and associated protocols.  

This document specifies the required system performance of all-optical building networks in 
order to establish connections with FTTH networks, which are defined by IEC 60728-113 and 
IEC 60728-13-1. Use of in-building optical networks is very effective for saving costs 
(installation and maintenance) and enabling future network upgrades, especially in huge 
apartment buildings.  

2 Normative references 

The following documents are referred to in the text in such a way that some or all of their content 
constitutes requirements of this document. For dated references, only the edition cited applies. 
For undated references, the latest edition of the referenced document (including any 
amendments) applies. 

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

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

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

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

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

IEC 60825-2, Safety of laser products – Part 2: Safety of optical fibre communication systems 
(OFCSs) 
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IEC 60825-12, Safety of laser products – Part 12: Safety of free space optical communication 
systems used for transmission of information 

IEC 61280-1-1, Fibre optic communication subsystem basic test procedures – Part 1-1: Test 
procedures for general communication subsystems – Transmitter output optical power 
measurement for single-mode optical fibre cable 

IEC 61280-1-3, Fibre optic communication subsystem test procedures – Part 1-3: General 
communication subsystems – Measurement of central wavelength, spectral width and additional 
spectral characteristics 

3 Terms, definitions, graphical symbols and abbreviated terms 

3.1 Terms and definitions 

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

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

• IEC Electropedia: available at https://www.electropedia.org/ 

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

3.1.1  
BER 
bit error ratio 
ratio between erroneous bits and the total number of transmitted bits 

[SOURCE: IEC 60728-1:2014, 3.1.9] 

3.1.2  
central wavelength 
average of those wavelengths at which the amplitude of a light source reaches or last falls to 
half of the maximum amplitude 

[SOURCE: IEC 60728-6:2011, 3.1.23, modified – The term "centre wavelength" has been 
replaced by "central wavelength".] 

3.1.3  
MER 
modulation error ratio 
sum of the sequence of the squares of the magnitudes of the ideal symbol vector divided by the 
sum of the squares of magnitudes of the symbol error vectors of a sequence of symbols 

[SOURCE: IEC 60728-1:2014, 3.1.61, modified – The note to entry has been omitted.] 

3.1.4  
optical amplifier 
optical waveguide device containing a suitably pumped, active medium which is able to amplify 
an optical signal  

Note 1 to entry: There are several methods based on wavelength can used for amplification. EDFA (erbium-doped 
fibre amplifier) is used for the optical amplifier of cable television FTTH network. 

[SOURCE: IEC TR 61931:1998, 2.7.75, modified – Note 1 to entry has been added.] 
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3.1.5  
optical modulation index 
optical modulation index of k-th RF signal, mk is defined as 

km
φ φ

φ φ

−
=

+
h l

h l
 

where 

ϕh is the highest instantaneous optical power of the intensity modulated optical signal; 

ϕl is the lowest instantaneous optical power of the intensity modulated optical signal. 

Note 1 to entry: This definition does not apply to systems where the input signals are converted and transported as 
digital baseband signals. In this case, the terms "modulation depth" or "extinction ratio" defined in 2.6.79 and 2.7.46 
of IEC TR 61931:1998 are used. A test procedure for extinction ratio is described in IEC 61280-2-2. 

[SOURCE: IEC 60728-6:2011, 3.1.10, modified – The definition has been clarified and Notes 1 
and 2 to entry have been replaced by a new Note 1 to entry.] 

3.1.6  
optical receiver 
receiving fibre optic terminal device accepting at its input port a modulated optical signal, and 
providing at its output port the corresponding demodulated electrical signal (with the associated 
clock, if digital) 

Note 1 to entry: For the purposes of this document, optical receivers can have more than one output port providing 
electrical RF signals. 

[SOURCE: IEC TR 61931:1998, 2.9.7, modified – Note 1 to entry has been added, and the term 
"optical receiving unit" has been omitted.] 

3.1.7  
OFDM  
orthogonal frequency division multiplexing 
multiplexing scheme used for the transportation of terrestrial digital broadcasting SDTV and 
HDTV signals, based on the idea of frequency-division multiplexing 

Note 1 to entry: OFDM is based on the idea of frequency-division multiplexing, where each frequency channel is 
modulated with a simpler modulation, and the frequencies and modulation of FDM are arranged to be orthogonal with 
each other, which almost eliminates the interference between channels. 

3.1.8  
optical transmitter 
transmitting fibre optic terminal device accepting at its input port an electrical signal and 
providing at its output port an optical signal modulated by that input signal 

Note 1 to entry: For the purposes of this document, optical transmitters can have more than one input port accepting 
electrical RF signals. 

Note 2 to entry: This piece of equipment amplifies frequency multiplexed electrical signals and converts these 
electrical signals into optical signals. The optical wavelength is 1 500 ± 10 nm in the C-band (1 530 nm to 1 625 nm). 

[SOURCE: IEC TR 61931:1998, 2.9.6, modified – Notes 1 and 2 to entry have been added, and 
the term "optical transmitting unit" has been omitted.] 
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3.1.9  
QAM 
quadrature amplitude modulation 
quadrature amplitude modulation by two separate signals of two sinusoidal signals having the 
same amplitude and frequency but being in phase quadrature, the modulated signals being 
added for transmission in a single channel 

[SOURCE: IEC 60050-702:1992, 702-06-63] 

3.1.10  
signal level 
strength of a digitally modulated signal given by the RMS power of the signal within the channel 
bandwidth (S) 

Note 1 to entry: The level of an OFDM signal is the average electrical power of the overall signal comprised of 
multi-carriers and is not the individual carrier level of the multi-carrier signal, as shown in Table 1. 

Table 1 – Signal level 

Signal Level detection Symbol Remarks 

QAM RMS value 
S 

The value is averaged over a sufficiently long period of time 
compared to period of the lowest frequency used for the 
modulation. OFDM  RMS value 

 

Note 2 to entry: The level of digitally modulated signal can be expressed in dB(mW) or in dB(μV) referred to 75 Ω. 

3.1.11  
RIN 
relative intensity noise 
ratio between the mean square of the intensity fluctuations in the optical power of a light source 
and the square of the mean optical output power 

Note 1 to entry: The RIN is usually expressed in dB(Hz-1), resulting in negative values. 

Note 2 to entry: The value of RIN can also be calculated from the results of a signal-to-intermodulation and noise 
measurement for the system. 

[SOURCE: IEC 60728-6:2011, 3.1.12, modified – In Note 2 to entry, "signal-to-intermodulation 
and noise measurement" replaces "carrier-to-noise measurement".] 

3.1.12  
SINR 
signal-to-intermodulation and noise ratio for a digitally modulated signal in the RF band signal-
to-intermodulation and noise ratio (RSIN) is given by  

RSIN (dB) = S – NIN, rms     (digital signals) 

where 

S is the signal level; 

NIN, rms is the RMS level of the intermodulation and noise in the equivalent noise bandwidth 
of the RF channel. 

Note 1 to entry: The level of the RF digitally modulated signal and the level of the noise are expressed in the same 
units, in dB(mW) or in dB(µV) measured across a 75 Ω termination, or referred to 75 Ω. 

Note 2 to entry: In this document, only digital modulated carriers are considered. The term SINR used in this 
document is the same as the term SD,RF/N defined in IEC 60728-1:2014, 3.1.72. 

Full document details: BS EN IEC 60728-115:2022

https://doi.org/10.3403/BSENIEC60728?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/00282475?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/30247037?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/30267477?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
http://www.avadocuments.com/doc/bs-en-iec-60728-115-2022
http://www.avadocuments.com/doc/bs-en-iec-60728-115-2022


 – 14 – IEC 60728-115:2022 © IEC 2022 

3.1.13  
splitter 
optical fibre device, possessing three or more optical ports, which shares optical power among 
its ports in a predetermined fashion, at the same wavelength or wavelengths, without 
wavelength conversion 

Note 1 to entry: The ports can be connected to fibres, detectors, etc. 

[SOURCE: IEC TR 61931:1998, 2.6.21, modified – The term "splitter" has been added, and the 
terms "optical fibre branching device" and "optical fibre coupler" have been deleted.] 

3.1.14  
TMCC 
transmission and multiplexing configuration and control 
transmission parameters in the ISDB-T method of terrestrial digital broadcasting, such as the 
modulation scheme and the variable coding rate for the inner code to enable hierarchical 
transmission multiplexed with the broadcast signal 

Note 1 to entry: TMCC is conveyed through the TMCC signal, and the receiver requires the information contained 
in the TMCC signal when demodulating the broadcast signal  

3.1.15  
total optical modulation index  
total OMI 
resulting optical modulation index when more than one RF signal is transmitted, Mtotal, which 
is defined as 

K

k
k

M m
=

= ∑ 2
total

1
 

where 

mk is the optical modulation index of the k-th RF signal; 

K is the total number of RF signals. 

3.1.16  
V-ONU 
video-optical network unit 
terminal unit that changes the optical signal of a broadcast system into an electric signal  

Note 1 to entry: The term V-ONU is used as a synonym of O/E in this document. 

3.1.17  
wavelength 
distance covered in a period by the wavefront of a harmonic plane wave. 

Note 1 to entry: The wavelength λ  of light in vacuum is given by 

c
λ

f
=  

where 

c is the speed of light in vacuum (c = 2,997 92 × 108 m/s); 

f is the optical frequency. 

Note 2 to entry: Although the wavelength in dielectric material, such as fibres, is shorter than in vacuum, only the 
wavelength of light in vacuum is used. 

[SOURCE: IEC TR 61931:1998, 2.2.9, modified – Notes 1 and 2 to entry have been added.] 
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3.1.18  
WDM filter 
wavelength selecting device (used in WDM transmission systems) in which optical signals can 
be transferred between two predetermined ports, depending on the wavelength of the signal 

3.1.19  
X-ONU 
video and data optical network unit 
terminal unit that changes the optical signal of a broadcast and bidirectional RF data system 
into an electric signal 

3.1.20  
X-unit 
video and data optical retransmission unit 
retransmission unit consisting of an optical transmitter unit for the downstream video and data, 
and an optical receiver unit for the upstream data 

3.2 Graphical symbols 

The following graphical symbols are used in the figures of this document. These symbols are 
either listed in IEC 60617 or based on symbols defined in IEC 60617. 

E  
    O

 

optical transmitter  
[based on IEC 60617-
S00213:2001-07] 

 

optical amplifier  
[based on IEC 60617-
S01239:2001-07] 

 

optical fibre  
[IEC 60617-S01318:2001-
07] A

 

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

O  
    E

 

optical receiver  
[based on IEC 60617-
S00213:2001-07] 

P

 

power meter [IEC 60617-
S00059:2001-07, 
IEC 60617-S00910:2001-
07] 

P(f)

 

electrical spectrum 
analyser  
[IEC 60617-S00059:2001-
07, IEC 60617-
S00910:2001-07] 

 

amplifier [IEC 60617-
S01239:2001-07] 

A

 

ammeter  
[based on IEC 60617-
S00059:2001-07, 
IEC 60617-S00910:2001-
07] 

 

photodiode with fibre 
pigtail  
[IEC 60617-S01327:2001-
07] 

 

 

optical terminator 
[IEC 60617- 
S01180:2001-07]  

 optical filter Optical 
Filter 
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n

 

optical splitter 
 [based on IEC TR 
61930:1998 3.33.1] 

TV
 

television set 

V-ONU
 

video optical network unit  

 

attenuator  
[IEC 60617-S01244:2001-
07] 

 

coupler 
[IEC 60617-S00059-
2001-07, IEC 60617-
S01188-2001-07] 

  

 

3.3 Abbreviated terms 

AGC automatic gain control BER bit error ratio 
BNI building network interface CATV community antenna television 

(network) 
COFDM coded orthogonal frequency 

division multiplex 
DVB-C digital video broadcasting 

baseline system for digital cable 
television (ETSI EN 300 429) 

DVB-C2 digital video broadcasting 
baseline system for digital cable 
television second generation 
(ETSI EN 302 769) 

DVB-S digital video broadcasting 
baseline system for digital 
satellite television (ETSI EN 300 
421) 

DVB-S2 digital video broadcasting 
baseline system for digital 
satellite television second 
generation (ETSI EN 302 307) 

DVB-T digital video broadcasting 
baseline system for digital 
terrestrial television (ETSI EN 
300 744) 

DVB-T2 digital video broadcasting 
baseline system for digital 
terrestrial television second 
generation (ETSI EN 302 755) 

D-ONU digital optical network unit 

EDFA erbium-doped fibre amplifier EMC electromagnetic compatibility 
E/O optical transmitter (electrical to 

optical transducer) 
FEC forward error correction 

FTTB fibre to the building FTTH fibre to the home 
HDTV high definition television HFC hybrid fibre coaxial 
H/E headend HNI home network interface 
IF intermediate frequency IPTV internet protocol television 
ISDB-C integrated services digital 

broadcasting – cable 
ISDB-C2 integrated services digital 

broadcasting – cable second 
generation 

ISDB-S integrated services digital 
broadcasting – satellite 

ISDB-S3 integrated services digital 
broadcasting – satellite third 
generation 

ISDB-T integrated services digital 
broadcasting – terrestrial 

ITU-T International Telecommunication 
Union – Telecommunication 
sector 

A 

Full document details: BS EN IEC 60728-115:2022

https://doi.org/10.3403/BSENIEC60728?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/01119572U?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/01119572U?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/01119572U?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/01119572U?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
http://www.avadocuments.com/doc/bs-en-iec-60728-115-2022
http://www.avadocuments.com/doc/bs-en-iec-60728-115-2022


IEC 60728-115:2022 © IEC 2022 – 17 –  

LD laser diode LDPC/BCH low-density parity-check 
(codes)/Bose-Chaudhuri-
Hocquenghem (codes) 

MATV master antenna television MDU multiple dwelling unit 
MER modulation error ratio MGC manual gain control 
O/E optical receiver (optical to 

electrical transducer) 
OFCS optical fibre communication 

system 
OFDM orthogonal frequency division 

multiplex 
OLT optical line terminal 

OMI optical modulation index PD photo diode 
QAM quadrature amplitude modulation QPSK quaternary phase shift keying 
RBW resolution bandwidth RF radio frequency 
RFoG radio frequency over glass RIN relative intensity noise 
RS Reed-Solomon SDTV standard definition television 
SHF super high frequency SINR signal-to-intermodulation and 

noise ratio 
SMATV satellite master antenna 

television 
TMCC transmission and multiplexing 

configuration and control 
VBW video bandwidth VOD video on demand 
V-ONU video optical network unit WDM wavelength-division multiplexing 
X-PON X- passive optical network  

"X" = G, E, 10 G, 10 GE, etc. 
  

 

4 In-building optical system reference model 

4.1 General 

Apartment buildings are becoming large and complex, as too are large houses, and use coaxial 
cable and multiple RF amplifiers inside the buildings. This can cause various issues, such as 
EMC radiation at amplifiers and connection points, and coaxial cable loss at high frequency in 
the distribution network. Converting the RF into an optical fibre system (FTTH) has benefits; an 
FTTH system has a lot of advantages for high-quality broadcasting services, including high 
transmission bandwidth capacity for 4K and 8K videos up to satellite IF band. In addition, an 
FTTH system has very low loss and low EMC interference. Usually, building facilities, including 
in-building networks, belong to building owners, which cannot be managed by a CATV operator. 
Thus, standardization of in-building optical networks is needed in order to guarantee the system 
performance between the CATV network and the home network (HN).  

In this document, the optical wavelengths and electrical frequency bands listed in Table 2 and 
Table 3 are used. 

Table 2 – Optical wavelength for FTTH systems 

Optical signal Wavelength Document 

Video transmission 1 550 nm IEC 60728-113, IEC 60728-13-1 

RF return (RFoG) 1 610 nm IEC 60728-14 

Data (Downstream) 1 490 nm / 1 577 nm ISO/IEC/IEEE 8802-3  

Data (Upstream) 1 310 nm / 1 270 nm ISO/IEC/IEEE 8802-3 
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