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Comparative Analysis of DVB Technologies

((Part Three))
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3.4Geographical Adoption
The first DVB-T broadcasts began in Sweden and the UK in 1998,
followed by Spain in 2000, Germany in 2002, Italy in 2004 and France in
2005 [1]. In 2003 Berlin became the first area to switch off their analog
transmission. Norway launched its DVB-T services in November 2007
using the H.264 video compression standard. Many European countries
aim to be fully covered with digital television by 2010 and switch off
existing analog services by then.
In Asia, DVB-T services have already been on air since 2005. Trial
services have been conducted in Malaysia, Thailand, Vietnam, Indonesia
and many parts of Asia. Singapore is begun a simulcast of DVB-T
services together with its analog transmission. India, Sri Lanka and Iran
have also announced officially their adoption of the DVB-T system.
Following an April 2007 agreement amongst the ASEAN broadcasters,
DVB-T has been adopted right across Southeast Asia covering a
population of more than 500 million people. Australia has launched DVB-
T services in 2001 with New Zealand expected to launch DVB-T services
in April 2008. Hong Kong, however, have adopted the DMB-T developed
by China and has launched its terrestrial broadcasting in December 2007.
Japan uses the ISDB-T system which is quite similar to their DVB
counterparts and Korea has adopted the ATSC standard [2].
In Africa, DVB-T services have already been on air in Mauritius, Moroco
and Namibia, with trials conducted in South Africa, Tunisia and Cape
Verde. Many other African countries are also in the process of evaluation
with the intention of adopting the DVB-T system. In South America,
Uruguay has just adopted the DVB-T standard and trial services have
been on air in Peru and Venezuala [2].
At present, more than 30 countries worldwide have launched DVB-T
services with more than 50 million receivers sold worldwide. It has
already been adopted by many countries outside the European region and
has since become a benchmark for digital TV worldwide.
3.5Further Development
With the increasing demand of High Definition TV (HDTV) supported by
advanced compression standards like the H.264 and the recent
developments in the modulation and error-protection technologies, the
need for a second generation enhanced digital terrestrial DVB becomes
necessary. Owing to these, the rising cost of the commercial broadcast
spectrum drives the industry for the development of an advanced standard
to accommodate the capacity demand. The economies of scale also pose
a critical factor, making it feasible to produce receivers with a more
sophisticated technology at a lower cost acceptable to the consumers.
The release of the legacy analogue broadcast spectrum which will take
place after the analogue TV switch off also opens up the opportunity for
the introduction of new technologies and applications.
In June 2006, the DVB project group formed a study group named TM-T2
(technical Module on Next Generation DVB-T) to develop an advanced
modulation scheme that could be adopted by a second generation DTT
standard, to be named DVB-T2. By April 2007, the DVB project group has
issued the commercial requirements for a DVB-T2 calling for proposal of
technologies expected to be published in March 2008 with the expectation
to launch the first HD services using the specification in 2009 [1]. The
DVB-T2 standard will give a more robust TV reception and a significant
overall performance improvement over the existing DVB-T system to meet
the ever increasing capacity demands. The system should also be highly
compatible to the DVB-T infrastructure including both transmission and
domestic reception installations, to facilitate the migration from DVB-T.
Viewers should be able to receive the T2 transmission using existing DVB-
T antenna installation.
4.Digital Satellite Television DVB-S
The DVB-S which stands for Digital Video Broadcast-Satellite is a
technical standard for the broadcast transmission of digital satellite
television [2]. With fewer technical problems and a simpler regulatory
climate, the DVB-S developed more rapidly than the terrestrial systems.
In August 1994, the DVB-S system for digital satellite broadcasting was
adopted, replacing the once state-of-art MAC systems. Itis a relatively
straightforward system using QPSK. The specification defines different
tools for channel coding and error protection which was later used for
other delivery media systems. Satellite networks have their on unique
feature as compare to other networks. It has the capability of connecting
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multiple users on earth with long distance coverage from a single point of
transmission.
4.1System Overview
Similar to the DVB-T system, an MPEG-2 encoded TS is de-correlated
by the energy dispersal technique. The DVB-S system requires quasi-
error-free (QEF) transmission, which means that only one error is allowed
to occur in an hour time [4]. The bit-error-ratio (BER) must lie between
1x10-11 to 1x10-10[4] at the input of MPEG-2 de-multiplexer. Satellite
systems include two types of error control, an outer and inner coding
which is similar to the DVB-T. For inner coding RS-FEC is the most
popular technique used in satellite systems allowing correction of 8
incorrect bytes per packet. With the introduction of 16 redundant bits, the
BER also increased from 1x10-11 to 2x10-4 at the input of MPEG-2 RS
decoder.
The convolution interleaver rearranges the data sequence for more
robustness to long sequences of errors. A second level of FEC is applied
using 5 valid coding rates; T, 2/3, 3/4, 5/6 and 7/8. The digital bit
sequence is then mapped into a baseband modulated sequence of
complex symbols using the QPSK modulation scheme with absolute
mapping (no differential coding). The digital signal is then converted into
its analogue form to be modulated to radio frequency for transport to
satellite channels. Although the system is optimized for single carrier per
transponder time division multiplex (TDM), it is also able to be used for
multi-carrier frequency division multiplex (FDM) type applications.
4.2Transmission and Reception Media
Satellite communication basically works on one to many directions. A
single satellite sends signals from space to earth covering vast distance to
facilitate number of users. In broadcast application, satellites are
positioned at the geostationary orbit normally at an altitude of 36,000 km
near to equator [4]. As satellite moves and rotates in a same speed
respect to earth, it seems that the satellite is fixed on a single point in
space. The energy needed for transmission over satellites is powered by
electrical solar cell of satellite, which is only capable of producing low
output signals. The enormous availability of satellite bandwidth, however
overcomes this problem. Typically bandwidth used in today's satellite
channels ranges from 25 MHz to 72 MHz [3].
To communicate with or from a satellite, the user has to generate
baseband signals, which can be routed to earth station by using terrestrial
network (phone switches, dedicated line to earth station). At earth station
these baseband signals are processed and transmitted to satellite by
modulated RF by using the uplink frequency spectrum. Similarly, there is
an allocated downlink frequency spectrum, which is used to receive the
RF signal from a satellite to the earth station. These downlink frequency
spectrum are allocated regionally, for example in Europe and Africa, the
downlink frequency bands are 11.7-12.2 GHz, 12.2-12.5 GHz and 21.4-
22.0 GHz whereas in Asia the 11.7-12.2 GHZ, 12.5-12.7 GHz, 12.7-
12.75 GHz and 21.4-22.0 GHz [4] bands can be used. The use of
different uplink and downlink frequencies is to overcome the problem of
signal interference. The satellite can be thought as a large repeater in
space, receiving the RF signal, amplifies it, translates signal frequency
and send back to earth station.
The typical satellite bandwidth of 500MHz at 6/4 and 14/12 GHz bands
can be segmented into many satellite transponder bandwidths [5].
Satellite operators take advantage of frequency reuse to increase
transponders in the 500 MHz allocated to them. This can be achieved by
orthogonal polarization in which two signals can be transmitted in a same
frequency by using horizontal polarization and orthogonal vertical
polarization without any interference. This technique doubles the
information capacity and has been deployed by many satellite operators
including EutelSat and Astra.
There are 3 primary types of satellite television usage: reception direct by
the viewer, reception by local television affiliates, or reception by
headends for distribution across terrestrial cable systems as defined in the
DVB-CS. Direct to the viewer reception includes direct broadcast satellite
(DBS) and television receive-only (TVRO), both used for homes and
businesses including hotels, etc. DBS, commonly known as mini-dish
systems use the upper Ku band refer to the communication satellites
themselves that deliver DBS services or the actual TV services. Most of
the DBS systems use the DVB-S standard for transmission. TVRO,
common referred to as big-dish systems, are designed to receive analog
and digital satellite feeds of both television and audio from both C-band
and Ku-band transponders on FSS-type satellites. The higher frequency
Ku-band systems tend to be direct-to-home systems and can use a
smaller dish antenna because of the higher power transmissions and
greater antenna gain.
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