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Anwendungsbeginn 

Anwendungsbeginn für die von CENELEC am 2013-01-01 angenommene Europäische Norm als DIN-Norm 
ist 2013-08-01. 

  

Nationales Vorwort 

Vorausgegangener Norm-Entwurf: E DIN EN 62553:2012-10. 

Für dieses Dokument ist das nationale Arbeitsgremium K 734 „Funksender und Umsetzer“ der 
DKE  Deutsche Kommission Elektrotechnik Elektronik Informationstechnik im DIN und VDE (www.dke.de) 
zuständig. 

Die enthaltene IEC-Publikation wurde vom TC 103 „Transmitting equipment for radiocommunication“ 
erarbeitet. 

Das IEC-Komitee hat entschieden, dass der Inhalt dieser Publikation bis zu dem Datum (stability date) 
unverändert bleiben soll, das auf der IEC-Website unter „http://webstore.iec.ch“ zu dieser Publikation 
angegeben ist. Zu diesem Zeitpunkt wird entsprechend der Entscheidung des Komitees die Publikation 
– bestätigt, 
– zurückgezogen, 
– durch eine Folgeausgabe ersetzt oder  
– geändert. 

Für den Fall einer undatierten Verweisung im normativen Text (Verweisung auf eine Norm ohne Angabe des 
Ausgabedatums und ohne Hinweis auf eine Abschnittsnummer, eine Tabelle, ein Bild usw.) bezieht sich die 
Verweisung auf die jeweils neueste gültige Ausgabe der in Bezug genommenen Norm. 

Für den Fall einer datierten Verweisung im normativen Text bezieht sich die Verweisung immer auf die in 
Bezug genommene Ausgabe der Norm. 

Der Zusammenhang der zitierten Normen mit den entsprechenden Deutschen Normen ergibt sich, soweit ein 
Zusammenhang besteht, grundsätzlich über die Nummer der entsprechenden IEC-Publikation. Beispiel: 
IEC 60068 ist als EN 60068 als Europäische Norm durch CENELEC übernommen und als DIN EN 60068 ins 
Deutsche Normenwerk aufgenommen. 

Das Präsidium des DIN hat mit Präsidialbeschluss 1/2004 festgelegt, dass DIN-Normen, deren Inhalt sich auf 
internationale Arbeitsergebnisse der Informationsverarbeitung gründet, unter bestimmten Bedingungen allein 
in englischer Sprache veröffentlicht werden dürfen. Diese Bedingungen sind für die vorliegende Norm erfüllt. 

Da sich die Benutzer der vorliegenden Norm der englischen Sprache als Fachsprache bedienen, wird die 
englische Fassung der IEC 62553 veröffentlicht. Für die meisten der verwendeten Begriffe existieren keine 
gebräuchlichen deutschen Benennungen, da sich die deutschen Anwender in der Regel ebenfalls der 
englischen Benennungen bedienen. Diese Norm steht nicht in unmittelbarem Zusammenhang mit 
Rechtsvorschriften und ist nicht als Sicherheitsnorm anzusehen. 
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Nationaler Anhang NA 
(informativ) 

Abkürzungen 

Für die Anwendung dieses Dokuments gelten die folgenden Abkürzungen. 

Die deutschen Übersetzungen haben Empfehlungscharakter und können nur die ungefähre Begrifflichkeit in 
Deutsch wiedergeben. Unter Experten wird empfohlen, ausschließlich die englischen Fachbegriffe zu 
verwenden, um die Gefahr von Missverständnissen zu reduzieren. 

ADC Analog/Digital-Umsetzer (en: Analog to Digital Converter) 

ARIB  Japanische Funk-Standardisierungsorganisation (en: Association of Radio Industries and 
Businesses) 

ASI  asynchrone serielle Schnittstelle (en: Asynchronous Serial Interface) 

ATM  asynchrones Übertragungsverfahren (en: Asynchronous Transfer Mode) 

BER  Bitfehlerrate (en: Bit Error Ratio) 

C/N  Träger-zu-Störsignal-Verhältnis (en: Carrier to Noise rate) 

CPU  zentrale Prozessoreinheit (en: Central Processing Unit) 

DTTB  digitaler terrestrischer Fernsehrundfunk (en: Digital Terrestrial Television 
Broadcasting) 

DVB  digitaler Fernsehrundfunk (en: Digital Video Broadcasting) 

DVB-H  digitale Fernsehübertragung für Handgeräte (en: DVB Handheld) 

DVB-T  digitaler terrestrischer Fernsehrundfunk (en: DVB Terrestrial) 

D/U  Signal-/Störverhältnis (en: Desired to Undesired Signal Ratio) 

END  äquivalente Störungsabnahme (en: Equivalent Noise Degradation) 

ETSI  Europäisches Institut für 
 Telekommunikationsnormen (en: European Telecommunication Standards 

Institute) 

FFT  schnelle Fourier-Transformation (en: Fast Fourier Transform) 

GPS  globales System zur Positionsbestimmung (en: Global Positioning System) 

IF  Zwischenfrequenz (en: Intermediate Frequency) 

IFFT  inverse schnelle Fourier-Transformation  (en: Inverse Fast Fourier Transform) 

IIP ISDB-T Informationspaket der ISDB-T (en: Information Packet) 

IP  Internet-Protokoll (en: Internet Protocol) 
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ISDB-T  terrestrischer diensteintegrierender digitaler 
 Medienrundfunk (en: Integrated Services Digital Broadcasting -  
  Terrestrial)  

ISI  Intersymbolinterferenz  (en: Inter Symbol Interference) 

ISO  Internationale Organisation für Normung (en: International Organization for 
Standardization) 

ITU  Internationale Fernmeldeunion  (en: International Telecommunication Union) 

JEITA  Verband der Japanischen Elektronik- und 
 Informationstechnik-Industrie  (en: Japan Electronics and Information 

 Technology Industries Association) 

MER  Modulationsfehlerrate (en: Modulation Error Ratio) 

MFN  Mehrfrequenznetz (en: Multi-Frequency Network) 

MIP  Mega-Frame-Initialisierungs-Paket (en: Mega-frame Initialization Packet) 

MMSE  mittlere quadratische Abweichung  (en: Minimum Mean Square Error) 

MPEG  Bewegtbild-Expertengruppe (en: Moving Picture Experts Group) 

OFDM  orthogonales Frequenzmultiplexverfahren  (en: Orthogonal Frequency Division Multiplex) 

PCR  Programm-Referenztakt (en: Program Clock Reference) 

PCR_AC Programm-Referenztakt-Genauigkeit (en: AC PCR Accuracy) 

PCR_FO Programm-Referenztakt-Frequenzversatz (en: FO PCR Offset) 

PCR_OJ Programm-Referenztakt-Jitterversatz (en: OJ PCR Overall Jitter) 

PDH  plesiochrone digitale Hierarchie  (en: Plesiochronous Digital Hierarchy) 

PRBS  Pseudozufallsbinärfolge (en: Pseudo Random Binary Sequence) 

PID  Paket-Identifizierer (en: Packet Identifier) 

PLL  Phasenregelschleife (en: Phased Locked Loop) 

PN  Pseudozufallsrauschen  (en: Pseudo Random Noise) 

QAM  Quadratur-Amplitudenmodulation  (en: Quadrature Amplitude Modulation) 

RBW  Auflösebandbreite  (en: Resolution Bandwidth) 

RF  Funkfrequenz  (en: Radio Frequency) 

RS  Reed-Solomon (en: Reed-Solomon) 

SDH  synchrone digitale Hierarchie  (en: Synchronous Digital Hierarchy) 

SFN  Einzelfrequenz-Netz (en: Single Frequency Network) 

SP  gestreutes Pilotsignal  (en: Scattered Pilot signal) 
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SPI  synchrone Parallelschnittstelle  (en: Synchronous Parallel Interface) 

STL  Studio-zu-Sender-Übertragungsabschnitt (en: Studio to Transmitter Link) 

STS  Synchronisationszeit-Stempel  (en: Synchronization Time Stamp) 

TMCC  Übertragungs- und Multiplexkonfiguration 
 steuerungssignal    (en: Transmission and Multiplex Configuration 

 Control signal) 

TS  Transportstrom  (en: Transport Stream) 

TTL  Sender-zu-Sender-Übertragungsabschnitt  (en: Transmitter to Transmitter Link) 

TV  Fernsehen  (en: TeleVision) 

UHF  Dezimeterwelle (en: Ultra-High Frequency  
(300 MHz to 3 000 MHz)) 

UI  Einheitsschrittlänge  (en: Unit Interval) 

VBW  Video-Bandbreite  (en: Video Bandwidth) 

VHF  Ultrakurzwelle (30 MHz bis 300 MHz)  (en: Very High Frequency  
(30 MHz to 300 MHz)) 

VLAN  virtuelles lokales Netz (en: Virtual Local Area Network) 
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Foreword 

The text of document 103/89/CDV, future edition 1 of IEC 62553, prepared by IEC/TC 103 
"Transmitting equipment for radiocommunication" was submitted to the IEC-CENELEC parallel vote 
and approved by CENELEC as EN 62553:2013. 

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) 2013-10-01 

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

(dow) 2016-01-01 

 
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 62553:2012 was approved by CENELEC as a European 
Standard without any modification. 
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METHODS OF MEASUREMENT FOR DIGITAL NETWORK – 
 

Performance characteristics of terrestrial digital  
multimedia transmission network 

 
 

1 Scope 

When a transmission network for digital terrestrial television broadcasting (DTTB) is being 
deployed, new networking technologies such as the Single Frequency Network (SFN) can be 
employed excelling the conventional analogue TV systems. However, new technical evaluation 
parameters are introduced for installing SFN systems. In addition new quality evaluation 
methods are also established in order to achieve stable and high-quality broadcasting services 
avoiding the cliff effect, which is one of the typical phenomena in the digital transmission that the 
signal quality is abruptly degraded when the received C/N becomes just lower than a specific 
value representing the system limit. 

Given the background described above, this International Standard has the purposes of 

 establishing measuring methods that enable the objective evaluation of the performance of 
transmission networks so as to make stable DTTB services a reality, 

 establishing a technical baseline, such as a definition of technical terms, to standardize 
measuring methods. 

The measurement methods described in this standard are intended for digital terrestrial 
television transmission network test and validation. The measurement methods for digital 
terrestrial transmitter are not included in this standard. These methods are described in 
IEC 62273-1. 

This standard does not give any regulations and/or mandatory requirements. The specifications 
and requirements defined for each system have priority over this standard. However, there may 
be some cases where details are not specified in each individual specification or different 
systems should be evaluated under a common measurement method. The purpose of this 
standard is to provide a common technical baseline that makes measurement results 
comparable in all cases. 

2 Normative references 

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

IEC 62273-1:2007, Methods of measurement for radio transmitters – Performance 
characteristics of terrestrial digital televisiont transmitters 

ISO/IEC 13818-1:2007, Information technology – Generic coding of moving pictures and 
associated audio information: Systems 

Amendments 1 to 6 

TR 101 190, Digital video broadcasting (DVB); implementation guidelines for DVB Terrestrial 
services;Transmission aspects 
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TS 101 191, Digital video broadcasting (DVB); DVB mega-frame for Single Frequency Network 
(SFN) synchronization 

TR 102 377, Digital Video Broadcasting (DVB); DVB-H Implementation Guidelines 

ARIB STD-B31, Transmission system for digital terrestrial television broadcasting 

3 Terms and abbreviations 

ADC Analog to Digital Converter 

ARIB Association of Radio Industries and Businesses 

ASI Asynchronous Serial Interface 

ATM Asynchronous Transfer Mode 

BER  Bit Error Ratio 

C/N Carrier to Noise rate 

CPU Central Processing Unit 

DTTB Digital Terrestrial Television Broadcasting 

DVB Digital Video Broadcasting 

DVB-H DVB Handheld 

DVB-T DVB Terrestrial 

D/U Desired to Undesired Signal Ratio 

END Equivalent Noise Degradation 

ETSI European Telecommunication Standards Institute 

FFT Fast Fourier Transform 

GPS Global Positioning System 

IF Intermediate Frequency 

IFFT Inverse Fast Fourier Transform 

IIP ISDB-T Information Packet 

IP Internet Protocol 

ISDB-T Integrated Services Digital Broadcasting  Terrestrial 

ISI Inter Symbol Interference 

ISO International Organization for Standardization 

ITU  International Telecommunication Union 

JEITA Japan Electronics and Information Technology Industries Association 

MER Modulation Error Ratio 

MFN Multi-Frequency Network 

MIP Mega-frame Initialization Packet 

MMSE  Minimum Mean Square Error 

MPEG Moving Picture Experts Group 

OFDM Orthogonal Frequency Division Multiplex 

PCR Program Clock Reference 

PCR_AC PCR Accuracy 

PCR_FO PCR Offset 

PCR_OJ PCR Overall Jitter 

PDH Plesiochronous Digital Hierarchy 
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PRBS Pseudo Random Binary Sequence 

PID Packet Identifier 

PLL Phased Locked Loop 

PN  Pseudo Random Noise 

QAM Quadrature Amplitude Modulation 

RBW Resolution Bandwidth 

RF Radio Frequency 

RS Reed-Solomon 

SDH Synchronous Digital Hierarchy 

SFN Single Frequency Network 

SP  Scattered Pilot signal 

SPI Synchronous Parallel Interface 

STL Studio to Transmitter Link 

STS Synchronization Time Stamp  

TMCC Transmission and Multiplex Configuration Control signal 

TS  Transport Stream 

TTL Transmitter to Transmitter Link 

TV TeleVision 

UHF Ultra-High Frequency (300 MHz to 3 000 MHz) 

UI Unit Interval 

VBW Video Bandwidth 

VHF Very High Frequency (30 MHz to 300 MHz) 

VLAN Virtual Local Area Network 

4 General conditions of measurement 

4.1 Definitions and classifications of digital terrestrial TV transmission network 

4.1.1 General 

The digital terrestrial broadcasting transmission networks defined in this standard consist of two 
or more Digital Tv transmitters, relay lines (SDH or PDH contribution link: e.g. satellite, ATM 
radio, ATM optical fibre, IP Ethernet VLAN), broadcast-wave relay stations (called Gap-Filler or 
Transposer) through which the same broadcasting program is transmitted. Figure 1 shows an 
example of the transmission network. 

The network is classified in 4.1.2 and 4.1.3 according to the following conditions 

a) Assigned frequencies of each transmitter station which compose the network. 

b) Signal transmission method between transmitter stations. 
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GPS Receiver for 

SFN network 

GPS Receiver for 

SFN network 

GPS Receiver for 
SFN network 

RF  f2

IEC  2134/12 

 

Figure 1 – Example of transmission network 

4.1.2 Network classification for transmitting frequencies 

SFN: Transmission network which is composed by plural transmitter stations whose assigned 
frequencies are the same. In Figure 1, transmitter stations, which are marked #1,#2,#3, and #5 
and use the same transmitting frequency f1, compose the SFN. 

MFN: transmission network which is composed by plural transmitter stations whose assigned 
frequencies are different. In Figure 1, #2 transmitter stations whose assigned frequency is f1 
and #4 transmitter station whose assigned frequency is f2 compose the MFN. 

In case of SFN, transmission parameters of each transmitter station should satisfy the following 
conditions: 

a) The difference of transmitted frequency of each station should be within a specified range. 

b) If necessary, the difference of sampling frequency of transmitted OFDM signals of each 
station should be within a specified range. 

c) Waveform of transmitted signals means the channel modulation of each station should be 
the same. It means that the data contents of modulation of each station should be the same. 

d) The difference of transmission timing of each transmitter station should be within a specified 
range. 

e) The synchronized operation of each station shall be necessary. For synchronized operation, 
GPS time reference is used as a network reference signal or network should be locked to 
GPS time reference. 
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4.1.3 Network classification on useable contribution links for signal transport system 
between stations 

Different contribution links for signal transport system between stations are investigated and 
mentioned in Table 1. 

Table 1 – Classification of contribution link 

Contribution link Transmission system Signal 

Transport Stream transmission 
system 

Digitalized Broadcast program and 
control information(note) 

STL(Studio to Transmitter 
Link)   

IF transmission system Modulated OFDM signal(note) 

Transport Stream transmission 
system 

Digitalized Broadcast program and 
control information(note) 

TTL(Transmitter to 
Transmitter Link) 

IF transmission system Modulated OFDM signal(note) 

Broadcast wave relay   Broadcast wave relay system Modulated OFDM signal(note) 

NOTE Refer to 4.2.2 for signal form. 

 

4.2 Signal form 

4.2.1 TS signal form 

Signal form in which digitalized broadcast program contents and control information are 
multiplexed. For details of signal format, the following documents should be referred. 

 DVB-T/H system: ETSI TR 101 190, ETSI TR 102 377 

 ISDB-T system: ARIB STD-B31 Operational Guideline chapter 5.5 

4.2.2 IF signal form 

OFDM signal which is modulated by digitalized broadcast signal. For details of signal format, the 
following documents should be referred. 

 DVB-T system: ETSI TR 101 190, ETSI TR 102 377  

 ISDB-T system; ARIB STD-B31 Main body 

4.3 Test signals and auxiliary signals for measurement 

4.3.1 Test signals 

As test signals for measurement, the following signals can be used. The broadcasting Transport 
Stream signal used for on-air services, or the equivalent broadcasting Transport Stream signal 
in it, or the OFDM signal used for on-air. 

The specifications of the test signals should be specified for each system, but unless specified, 
for OFDM signal, the following transmission parameter set should apply, see Tables 2 and 3: 

Table 2 – Parameter set of OFDM signal for test in ISDB-T system 

Parameter Value 

Channel bandwidth  6 MHz 

Number of carriers 8k 

Guard interval ratio 1/8 

Time interleave (see note) I=2 

Carrier modulation 64QAM 

Coding rate of inner code 3/4 or 7/8 

NOTE Apply for ISDB-T system. 
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Table 3 – Parameter set of OFDM signal for test in DVB-T/H system 

Parameter Value 

Channel bandwidth  6 MHz / 7 MHz / 8 MHz 

Number of carriers 8k 

Guard interval ratio 1/8 

Time interleave(see note) Native 

Carrier modulation 64QAM 

Coding rate of inner code 2/3 

NOTE Apply for DVB-T/H system. 

 

4.3.2 Auxiliary signals for measurement 

4.3.2.1 General 

For measurement of signal delay, the auxiliary signals shown below are used. 

4.3.2.2 Reference signal 

a) 10 MHz signal; 10 MHz reference signal which is synchronized to GPS. 

b) Sample clock pulse (see note); reference signal which is synchronized to Broadcast TS 
signal or sample clock signal of OFDM signal. 

NOTE For 6 MHz ISDB-T system, its frequency is 512/63 MHz. 

4.3.2.3 1 pps signal 

Used for signal delay measurement within 1 s, unless specified, leading edge of 1 pps signal and 
up edge of 10 MHz sine wave signal should coincide. 

1 pps signal and 10 MHz reference signal are obtained by making use of Reference signal 
generator with GPS synchronization. 

4.3.2.4 Frame sync. Signal 

Frame sync. Signal is extracted from frame synchronization information multiplexed in 
broadcast TS signal described in 4.2.1. In case of OFDM signal, frame sync. signal is 
regenerated from demodulator timing recovery circuit. 

Frame sync. Signal may be used as a reference signal for signal delay measurement. The 
relationship between frame sync. Signal and sample clock should be specified for each system. 

In addition, it is possible to widen the measurement range to more than 1 frame, by making use 
of the following information which is multiplexed in Transport stream. 

 DVB-T system: mega-frame information, refer to ETSI TS 101 191. 

 ISDB-T system: frame identification signal, refer to ARIB STD-B31. 

5 Methods of measurement for signal delay time 

5.1 Scope 

Management of signal delay in transmission network is one important issue for SFN operation in 
Digital Terrestrial Broadcasting Network. In this clause, measurement methods for signal delay 
of transmission lines and equipments, and for relative delay time difference between different 
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transmission links are described. Signal delay of video and audio encoder/decoder is out of 
scope. 

5.2 Definition of signal delay time 

5.2.1 Delay time 

As shown in Figure 2 a), delay time should be defined as the delay time between input signal and 
output signal of same transmission link. 

Kinds of signal type of input/output are described in Table 4. 

5.2.2 Relative delay time difference 

As shown in Figure 2 b), relative delay time difference should be defined as the relative time 
difference between outputs of different transmission links. 

Kinds of signal type of input/output are described in Table 4. 

 

Transmission link  Input signal (point #1)  Output signal (point #2)  

Delay time 

 

 

Figure 2 a) – Delay time definition  

IEC 2135/12

 

Figure 2 b) – Definition of relative delay time difference 

Figure 2 – Delay time and relative delay time difference definitons 

Table 4 – Combination of signal type 

Measurement item Measurement point #1 Measurement point #2 

Broadcast TS signal Broadcast TS signal 

Broadcast TS signal OFDM signal 

Delay time 

OFDM signal OFDM signal 

Broadcast TS signal Broadcast TS signal Relative delay time 

 difference OFDM signal OFDM signal 

NOTE See details for signal type in Clause 4. 

5.3 Direct/indirect measurement 

5.3.1 General 

As defined in 5.2, both signal delay and relative delay time difference are given as the time 
difference between measurement point #1 and #2. 

 

Divide 

Transmission link 

#1

Transmission link 

#2

Input 

signal  

Output signal #1(point #1) 

Output signal #2(point #2) 

Relative delay time difference 

IEC 2136/12
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