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IN ANALOGUE BROADCASTING
SYSTEMS, VIDEO AND SOUND FOR ANY
PROGRAMME ARE TRANSMITTED IN
SEPARATE WITH FREQUENCY
CHANNELS, ON THE PRINCIPLE THAT
ONE PROGRAMME SIGNAL OCCUPIES
THE WHOLE CHANNEL BANDWIDTH

IN DIGITAL BROADCASTING SYSTEMS,
SIMULTANEOUS TRANSMISSION MODE WITHIN
ONE FREQUENCY CHANNEL IS USED TO DELIVER
DATA STREAMS CONTAINING PACKETS
GENERATED FROM AUDIO AND VIDEO
INFORMATION FROM ONE OR MORE
PROGRAMMES (PR. 1, … PR. N), AND ADDITIONAL
DATA STREAMS, WITH VIRTUAL TIME AND
FREQUENCY BANDWIDTH SEGMENTATION
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SERVICE MULTIPLEX METHODS

IN DTTB, ONE OR MORE DIGITAL MULTIPLEXES MAY CARRY A NUMBER OF
TELEVISION SERVICES, EACH COMPRISED OF ONE OR MORE VIDEO COMPONENTS,
ONE OR MORE AUDIO COMPONENTS, AND OPTIONALLY OTHER COMPONENTS
SUCH AS ANCILLARY DATA.

SERVICE MULTIPLEXING CAN BE IMPLEMENTED USING:
o STRUCTURED TRANSMISSION (FIXED ASSIGNED METHOD),
o PACKET TRANSFERRING (VARIABLE ASSIGNED METHOD), OR
o A COMBINATION OF BOTH.

SUCH APPROACHES HAVE SIGNIFICANT ADVANTAGES FOR VARIOUS SERVICE
IMPLEMENTATIONS.
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SERVICE MULTIPLEX METHODS - FIXED AND VARIABLE
LENGTH PACKET MULTIPLEXING

MULTIPLEXING APPROACH CAN BE THOUGHT OF AS A
COMBINATION OF MULTIPLEXING AT TWO DIFFERENT
LAYERS.

IN THE FIRST LAYER (PROGRAMME LAYER), SINGLE
PROGRAMME BIT STREAMS ARE FORMED BY
MULTIPLEXING PACKETS FROM ONE OR MORE
ELEMENTARY BIT STREAMS, AND
IN THE SECOND LAYER (TRANSPORT LAYER), A NUMBER
OF SINGLE PROGRAMME BIT STREAMS ARE COMBINED
TO FORM ONE OR MORE TRANSPORT STREAM(S).

AT THE SOURCE ENCODER OUTPUT (VIDEO AND AUDIO
ENCODERS) INFORMATION IS ORGANIZED AS SERIES OF A
SEPARATED STREAMS, CALLED ELEMENTARY STREAMS (ES)
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SERVICE MULTIPLEX METHODS - STATISTICAL MULTIPLEXING

AUDIOVISUAL INFORMATION COMPRESSION CODECS WITH VARIABLE BIT-RATE (VBR) CODING HAVE
WIDESPREAD USE. IN SUCH CODEC COMPRESSION, AN ALGORITHM IS USED TO ALLOCATE A CERTAIN DATA
CAPACITY FOR PICTURE SCENES THAT ARE CRITICAL TO COMPRESSION QUALITY. OTHERWISE, FEWER BITS
ARE USED.

THIS LEADS TO THE POSSIBILITY OF BIT-RATE VARIATION AT THE AUDIO OR VIDEO ENCODER OUTPUT
DEPENDING ON THE NATURE OF THE SCENE OR THE SOUND SEQUENCE BEING PROCESSED, OR DEPENDING
ON REQUIREMENTS OF THE PARTICULAR PROGRAMME.

PADDING INFORMATION IS ADDED TO THE DATA. UNDER SUCH CONDITIONS, HOWEVER, THE EFFICIENCY OF
SPECTRUM USE DECREASES
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SERVICE TRANSPORT METHOD

THE SECOND LAYER OF MULTIPLEXING IS MULTIPLEXING PROGRAMME STREAMS TO FORM A SINGLE
STREAM, WHICH IS CALLED A TRANSPORT STREAM (TS) OR AN IP STREAM.

PACKETIZED PROGRAMME STREAMS (PS), CONTAINING INFORMATION ABOUT VIDEO (V), AUDIO (A)
OR DATA (D), FORMED ON THE PREVIOUS SYSTEM LEVEL, ARE PROVIDED TO A TRANSPORT STREAM
MULTIPLEXER, WHERE PS VARIABLE LENGTH PACKET MAPPING INTO PACKETIZED TRANSPORT STREAM
FORMAT WITH FIXED PACKET LENGTH IS PERFORMED.
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RECOMMENDATION ITU-R BT.1209-1

RECOMMENDATION ITU-R BT.1299

RECOMMENDATION ITU-R BT.1437

RECOMMENDATION ITU-R BT.1869

https://www.itu.int/rec/R-REC-BT.1209-1-199710-I/en
https://www.itu.int/rec/R-REC-BT.1299-1-201003-W/en
https://www.itu.int/rec/R-REC-BT.1437-0-200003-W/en
https://www.itu.int/rec/R-REC-BT.1869-0-201003-I/en


BROADCAST SYSTEM TECHNOLOGIES – SERVICE INFORMATION IN DIGITAL TV SYSTEMS

11

INFORMATION INSERTED MAY BE CLASSIFIED IN TWO SUB-GROUPS:
SERVICE INFORMATION, SPECIFIC TO PROGRAMMES (PSI),
ANDINFORMATION BEING INSERTED AT SYSTEM LEVEL (SI).
a) PSI CONSISTS OF 6 TABLES
NETWORK INFORMATION TABLE (NIT)

DEFINES DTTB NETWORK PARAMETERS SUCH AS CARRIER FREQUENCY, CHANNEL BANDWIDTH, CHANNEL 
ENCODING PARAMETERS, ETC. AND REFERENCES THE NETWORK PID, WHICH CARRIES DATA WHOSE 
DEFINITION AND STRUCTURE IS DEFINED IN PARTICULAR DIGITAL BROADCASTING SYSTEM.

PROGRAMME ASSOCIATION TABLE (PAT) PROVIDE THE CORRESPONDENCE BETWEEN A PROGRAMME NUMBER AND THE PACKET IDENTIFIER (PID) 
VALUE OF THE TS PACKETS THAT CARRY THE PROGRAMME INFORMATION.

PROGRAMME MAP TABLE (PMT) SPECIFY THE TYPES OF ELEMENTARY COMPONENTS THAT MAKE UP THE SERVICE AND THE PID IN THE TS 
THAT CARRIES THEM

CONDITIONAL ACCESS TABLE (CAT) SUPPORT THE NEEDS OF ACCESS CONTROL, THE CAT ASSOCIATES ONE OR MORE PRIVATE ENTITLEMENT 
MANAGEMENT MESSAGE STREAMS EACH WITH A UNIQUE PID VALUE

TRANSPORT STREAM DESCRIPTION TABLE (TSDT) TCONTAIN DATA THAT MAY INDICATE THE METHOD FOR INCLUDING PRIVATE DATA IN THE TS, OR TO CARRY 
DESCRIPTORS WHOSE SCOPE INCLUDES ALL SERVICES CARRIED IN THE TS

IPMP CONTROL INFORMATION TABLE (ICIT) USED FOR INTELLECTUAL PROPERTY MANAGEMENT AND PROTECTION BASED ON DIGITAL RIGHTS 
MANAGEMENT (DRM) STANDARDS
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SERVICE INFORMATION (SI): SERVICE (OR SYSTEM) INFORMATION
(SI) ALLOWS FOR IDENTIFICATION/SELECTION OF SERVICES OR
EVENTS FOR THE USER IN THE SYSTEM TS AND MAY ALSO PROVIDE
INFORMATION ON SERVICES CARRIED BY DIFFERENT MULTIPLEXES
AND EVEN OTHER NETWORKS.
SI DATA COMPLEMENTS PSI TABLES SPECIFIED BY PROVIDING DATA
TO AID AUTOMATIC TUNING OF RECEIVERS, AND INFORMATION
INTENDED FOR DISPLAY TO THE USER.
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PRINCIPLES

OSI MODEL WAS CHOSEN AS BASELINE SYSTEM MODEL
WITH A DIVISION OF SIGNAL PROCESSING INTO SEVEN
LAYERS: PHYSICAL, LINK, NETWORK, TRANSPORT,
SESSION, PRESENTATION AND APPLICATION LAYERS.

AT EACH OF THE LAYERS, CERTAIN FUNCTIONS ON THE
BROADCAST SERVICE DATA ARE PERFORMED. FOR EACH
SYSTEM, A PROTOCOL STACK, WHICH PROVIDES THESE
FUNCTIONS, HAS BEEN DEFINED.

EACH OF THE PROTOCOLS IS AN INTERFACE TO THE
ADJACENT LAYERS, AND DEFINES THE ORDER AND
PRINCIPLES FOR THE CONVERSION OF DATA FOR
TRANSFER TO THE UPPER AND LOWER LAYERS OF THE
PROTOCOL STACK.
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REPORT ITU-R BT.1223

RECOMMENDATION ITU-R BT.1434

https://www.itu.int/pub/R-REP-BT.1223-1990
https://www.itu.int/rec/R-REC-BT.1434-0-200003-I/en
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FOR PROVIDING INTEROPERABILITY WITH OTHER
TELECOMMUNICATION SYSTEMS, DATA BROADCASTING SYSTEMS’
ARCHITECTURE SHOULD BE BASED ON THE LAYERED APPROACH
OF THE ISO OPEN SYSTEMS INTERCONNECTION (OSI) OF BASIC
REFERENCE
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Report ITU-R BT.956
Report ITU-R BT.1210
Recommendation ITU-R BT.807
Recommendation ITU-R BT.1225

https://www.itu.int/pub/R-REP-BT.956-2-1990
https://www.itu.int/pub/R-REP-BT.1210-1990
https://www.itu.int/rec/R-REC-BT.807-0-199203-I/en
https://www.itu.int/pub/R-REP-BT.1225-1990
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AN INTERFACE IS DEFINED AS A UNIDIRECTIONAL OR BIDIRECTIONAL CONNECTION BETWEEN ONE OR MORE FUNCTIONAL
EQUIPMENT BLOCKS OF THE SAME OR DIFFERENT TYPES.

SUCH CONNECTIONS MAY BE CONSIDERED AT EITHER PHYSICAL OR LOGICAL LEVEL.

INTERFACE REALIZATION IS LEFT TO MANUFACTURERS.

INTERFACES MAY BE CLASSIFIED OVER FOLLOWING MAIN CATEGORIES:

1. BY APPLICATION SPHERE: PROFESSIONAL, SEMI-PROFESSIONAL AND NON-PROFESSIONAL INTERFACES;

2. BY PHYSICAL TRANSMISSION METHOD: SERIAL OR PARALLEL;

3. BY CHANNEL TRANSMISSION METHOD: SYNCHRONOUS OR ASYNCHRONOUS.

4. BY DIRECTIVITY: UNIDIRECTIONAL OR BIDIRECTIONAL INTERFACES.

CONSIDERING THAT DURING THE DELIVERY OF AUDIOVISUAL INFORMATION AND/OR DATA TO THE USER, OR DURING
DISTRIBUTION BETWEEN SEPARATE PARTS OF BROADCASTING CHAIN, DIFFERENT TELECOMMUNICATION/BROADCASTING
OR ANY OTHER TYPE OF NETWORKS MAY BE USED, A SET OF INTERFACES, THAT MAY BE USED IN DIFFERENT
COMBINATIONS IN A DIGITAL TELEVISION BROADCASTING NETWORK, HAVE BEEN DEFINED.

Recommendation ITU-R BT.1436

https://www.itu.int/rec/R-REC-BT.1436-0-200003-W/en
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ATSC STANDARDS DESCRIBE A SYSTEM DESIGNED TO TRANSMIT HIGH QUALITY VIDEO AND AUDIO AND
ANCILLARY DATA OVER A SINGLE 6 MHz CHANNEL.

ALTHOUGH ATSC TRANSMISSION SUBSYSTEMS ARE DESIGNED SPECIFICALLY FOR TERRESTRIAL AND CABLE
APPLICATIONS, OBJECTIVE IS THAT THE VIDEO, AUDIO, AND SERVICE MULTIPLEX/TRANSPORT
SUBSYSTEMS CAN BE USEFUL IN OTHER APPLICATIONS.

FOR DELIVERY OF DTV CONTENT TO MOBILE OR PORTABLE DEVICES, ATSC USES THE MOBILE/HANDHELD
(M/H) EXTENSION THAT IS ALSO CALLED ATSC M/H.

1) ARCHITECTURE MODEL

2) KEY TECHNOLOGIES

3) PHYSICAL LAYER

4) TRANSPORT LAYER
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DVB-T/DVB-T2 SYSTEMS ARE DEFINED AS FUNCTIONAL BLOCKS WHICH PERFORM THE ADAPTATION OF BASEBAND
TV SIGNALS FROM THE OUTPUT OF THE TRANSPORT MULTIPLEXER, TO THE TERRESTRIAL CHANNEL
CHARACTERISTICS.

FOR TRANSMISSION OF TELEVISION BROADCASTING SIGNALS, CHANNEL BANDWIDTHS OF 1.7 MHz AND 7 MHz AND
USED IN THE FREQUENCY BAND 174-230 MHz, AND 8 MHz CHANNEL BANDWIDTH ARE USED IN THE BAND 470-862
MHz.

DUE TO UNIVERSALLY-SUPPORTED INPUT FORMATS, HIGH FLEXIBILITY IN SELECTION OF PARAMETERS TO GIVE THE
TRADE-OFF BETWEEN CHANNEL CAPACITY AND RECEIVER INPUT SIGNAL POWER, POSSIBILITY OF ROBUST
FUNCTIONING IN DIFFERENT BROADCASTING NETWORK TYPES (MULTI-FREQUENCY OR SINGLE-FREQUENCY
NETWORKS) AND RECEIVING CONDITIONS (FIXED, PORTABLE OR MOBILE RECEPTION), DVB-T AND DVB-T2 SYSTEMS
ARE USED AS MAIN STANDARDS FOR DIGITAL TERRESTRIAL TELEVISION BROADCASTING IN MANY COUNTRIES.
1) ARCHITECTURE MODEL
2) KEY TECHNOLOGIES
3) PHYSICAL LAYER
4) TRANSPORT LAYER

http://www.dvb.org/
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http://www.dvb.org/
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THE ISDB-T SYSTEM IS DESIGNED TO PROVIDE 
RELIABLE HIGH-QUALITY VIDEO, SOUND, AND 
DATA BROADCASTING NOT ONLY FOR FIXED 
RECEIVERS BUT ALSO FOR MOBILE RECEIVERS). 

THE SYSTEM HAS A WIDE VARIETY OF 
TRANSMISSION PARAMETERS FOR CHOOSING 
THE CARRIER MODULATION SCHEME, THE 
CODING RATE OF THE INNER ERROR-
CORRECTING CODE, THE LENGTH OF TIME 
INTERLEAVING, ETC. 
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DTMB SYSTEM HAS A WIDE VARIETY OF TRANSMISSION PARAMETERS SUCH AS THE COMBINATION OF THE 
CONSTELLATION MODE, GUARD INTERVAL DURATION, INNER CHANNEL CODE, ETC.

DTMB STANDARD CAN SUPPORT FIXED OR MOBILE AS WELL AS INDOOR/OUTDOOR RECEPTION FOR HIGH 
DEFINITION TV (HDTV), STANDARD DEFINITION TV (SDTV), OR MULTIMEDIA DATA BROADCASTING SERVICES. 
DTMB CAN ALSO SUPPORT BANDWIDTH OF 6 MHz, 7 MHz AND 8 MHz
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RAVIS SYSTEM IS DESIGNED FOR HIGH QUALITY MULTI-PROGRAMME SOUND, VIDEO WITH SEVERAL SOUND
ACCOMPANIMENT CHANNELS AND OTHER DATA (BOTH RELATED AND UNRELATED TO SOUND AND VIDEO
PROGRAMMES) BROADCASTING SERVICES.

SERVICES SHOULD BE PROVIDED IN VARIOUS CONDITIONS, INCLUDING DRIVING IN DENSE CITY ENVIRONMENT,
IN WOODY AND MOUNTAINOUS TERRAIN, IN WATER AREAS; I.E. A RELIABLE RECEPTION MUST BE PROVIDED IN
MOTION, IN THE ABSENCE OF DIRECT LINE OF SIGHT OF THE TRANSMITTER ANTENNAS AND MULTIPATH SIGNAL
PROPAGATION.
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