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I.

INTRODUCTION

At the present time, apart from HDTV, 'the satellite
broadcasting technologies' has become one of the most discussed
topics among the scholars, researches and those whose careers or
activities are concerned
and benefitted
from
its rapid
development. It is also believed that by this dynamic media
development we can move ahead with confidence through next decade
toward the fabulous information age. The reason is that it can
offer a lot of challenges and opportunities
not only at the
national level but also in a wider scope at regional and
international level as well.
AS a matter of fact,
in the decade '60 communication
satellites have been already introduced for commercial use to
complement or strengthen the development of national, regional
and international telecommunication infrastructure,
systems and
networks : Canada was the first country to use satellites for
domestic co-operative organization was set up in 1964 to
establish a single global commercial satellite system and to
provide non discriminating access to all nations in the world.
The satellites technologies marked a historical milestone for the
Revolution or Explosion of Communications that wide spread later
on into every corner of the world. Since then, during the last
two decades, sound broadcast and TV programme could have been
transmitted by communication satellites system for rebroadcasting
simultaneously in any countries or regions all over the world :
World Cups of football, World Boxing Matches, the Olympic Games,
etc. A variety of satellite services have been possible such as a
Daily News Exchange via satellite, distance education, television
distribution and rural information and exchange etc. During the
decades
'70 and '80, a great number of countries in the world
have
utilized
satellite
communication
by
joining
the
international cooperative organizations : INTELSAT
(119),
INMARSAT (59) and INTERSPUTNIK (14). Other countries could afford
to establish their own national or domestic satellite systems :
EUTELSAT (25), ARABSAT (21), NORDSAT (5), AUSSAT (Australia),
INSAT
(India),
PALAPA
(Indonesia),
etc. Some of
these
communications satellite systems are equipped with transponders
for TV programme transmission, and the other with high power
TWTA's and SHF band antenna for direct broadcast to the
individual locations or houses.
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II.

OVERVIEW OF THE TECHNOLOGICAL
BROADCASTING SATELLITE (DBS)

DEVELOPMENT

OF

THE

DIRECT

In the past two decades, the technological development in
the field of satellite communications in general and the Direct
Broadcasting Satellite (DBS) in particular, can be classified in
terms of the space segment and ground segment as follows :
Space Segment
In the conventional system, television telecast via
satellite is normally accomplished via a C-Band or Ku-Band
community area reception. In this configuration, the satellite
can be viewed merely as a repeater in the sky, where the signal
transmitted
from
one
ground
station
can
be
received
simultaneously by many other receiving earth station for onward
rebroadcast. The space segment normally comprises of the high
power C or Ku-Band satellite power amplifier and directional
antenna, with sufficiently high transmit gain that can
effectively beam the signal to the group of correspondent receive
earth station.
Alternatively, in the Direct Broadcast Satellite (DBS)
scenario, where the direct to home reception via satellite is
made possible by yet more powerful Ku-Band satellite transponder,
more directive onboard antenna with specific beam shaping
facilities is normally included in order to enhance the broadcast
quality. In acts as a repeater, but rather a broadcasting station
in the sky. The normal frequency band for DBS downlink services
is currently assigned as 11.7-12.1 GHz band for Asia. Typical DBS
parameters are as shown in the attached Table 1.
Ground Segment
The advancement in technological development on the ground
segment is just as rapid as that of the space segment.
Essential features of development that is worth mentioning
are as follows :
The outdoor unit comprising of the antenna and the lownoise amplifier will not only give better performance but also
will be more compact and low-cost. This is made possible by the
mass production of the units. Advancement in the development of
low-noise figure amplifier (5 dB) could result in the antenna
diameter size of down to 0.6 m that will still give an acceptable
level of downlink carrier-to-noise power ratio. In addition to
the conventional dish antenna, there are now flat plate antennas
already available in the market. Distinct feature of this antenna
is its inherent ability to achieve beam steering by merely
combining the electronic signals appropriately.
The
indoor
unit
comprises the tuning and the
demodulating equipment. Oscillators with very low phase noise and
highly accurate and stable frequency will be further developed.
2
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Surface acoustic wave (SAW) device will be used more and more in
developing compact filter with sharp cut-off frequency in order
to provide optimum noise and interference immunity. Digital video
and audio signal
processing such as MAC system will be much
widely used in contrast to its analog counterpart. Very large
scale integrated (VLSI) chip will be common parts in the
receivers. Audio hifi will also become the normal
and
indispensable associated sound program in the future.
III. PRESENT SITUATION ON THE USE OF
TECHNOLOGIES

SATELLITE

BROADCASTING

In general, advanced countries after having taken dynamic
initiative, are more concerned with the use of direct broadcast
satellites. In view of technological expertise and more advanced
economics their priority is upon maintaining the flexibility
needed to introduce technology and services at a pace determined
by economic considerations. On the contrary, developing countries
have pressing needs to extend basic telephone, telex and
broadcast service nationwide.
DBS involves the transmission of programmes from satellite
to large members of earth station in the
form of dish shaped
antennas which may be on individual houses, an office or
apartment buildings or at earth stations from which distribution
to house and office is by cable or earth-based microwave relays.
DBS is always equipped with high power broadcasting satellite
transmitters made possible by improvement of the rockets and the
high-power travelling wave-tube (TWT). As a means of transmission
of TV, DBS has all the technical advantages of satellite
transmission and can provide a wide choice of channels. The
advantages of using DBS include the following :
clear pictures without ghosts
optimum utilization of frequencies
more economical than using terrestrial broadcasting
coverage of extensive areas
As a result, DBS can be provided economically in the rural
areas and other areas of low density demand.
It is interesting to note that a detailed long term plan
covering all the world (except the Americas) was approved at the
World Administrative Radio Conference (WARC) on satellite
broadcasting (Geneva, 1977) the plan specified orbital positions,
frequencies and coverage areas. It provided the protection of
future orbital access by each country for national broadcasting,
and the quarantee of an orderly introduction of DBS services in
relation to other competing services.
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THE DEVELOPMENT OF DBS IN NORTH AMERICA (REGION 2)
USA : in 1982 there were 10 domestic communication satellite
in GEO, about one-third of their capacity being used for video
distribution. In 1985 the USA had 26 domestic satellites
containing some 500 transponders and the companies involved are
all prepared for higher demand, 23 million home and over 400 TV
cable system are already served. Several hundred thousand private
homes had their own dish-shapped antennas. It is expected that by
1990 every major building-office, hotel, apartment block and
factory will have an antenna to receive DBS services which will
have been extended to include home banking and shopping, access
to data banks and information sources as well as television.
Canada : one of the dedicated
pioneers of satellites of
many types under experiment during the early stage is CANADA who
is also well known for the spectacular experiment of CTS
sometimes known as HERMES with 12/14 GHz band in 1976 and later
with the hybrid satellite with 12 transponders ANIK-B operating
both the 4/6 GHz band and the newer 12/14 GHz band. TELESAT
CANADA in its study objective made great effort to determine how
DBS technology could improve the quality of service to scattered
rural population who cannot be adequately served economically by
terrestrial techniques. At the sametime improvements in earth
station performance without effecting costs are being made for a
reduction in the transmission of satellites.
THE DEVELOPMENT OF DBS IN EUROPE (REGION 1)
After getting momentum since 1977 WARC, DBS development is
expected to leap ahead during the 1990. Each European country was
allocated a number of channels with specified frequencies,
orbital locations polarization etc. The WARC plan provides for
the utilization
of
11.7-12.5 GHz
frequency
for
direct
broadcasting and permits the transmission of sufficiently high
power per channel for people in any country to receive programmes
either directly by mounting small dish antennas (about 90 cm in
diameter) on their houses and adding small converter to their TV
sets or individually by cable from community receiving system.
There are now some 119 million TV households in Europe with only
less than 10% for the cable TV. DBS is expected to have a large
potential market.
Earlier DBS broadcasts were set to begin in France and
Federal Republic of Germany in 1984-1985 with 2 satellites
jointly financed TDF1 for FRANCE and TV Sat for the RFG scheduled
to be launched but the joint collective efforts have been hanging
over after the failure of TV Sat. Since there are 25 satellite
channels in Western Europe and none of which are making profit.
The least unsuccessful is SKY CHANNEL with a market share of 3.5%
of TV households. However Societe Europeenne des Satellites in
Luxemburg is going with its regional ASTRA project and British
Satellite Broadcasting is moving ahead with its plan to serve
Great Britain. ASTRA was set for November 1988 launch and BSB for
1989. With different system they compete each other. BSB's
4
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satellite uses 110 Watt transponder and
3 channels of
programming, ASTRA satellite has medium power of 45 Watt
transponders and 16 channels. The most controversial is that
there are still plans for Europe-wide system called EUROPESAT as
well as ASTRA. Then, in addition to Great Britain's BSB there are
several other systems on the drawing boards : TV Sat in Germany,
TDF in France,
TELE-X in Scandinavia, ATLANTIC SATELLITE in
Ireland.
THE DEVELOPMENT OF DBS IN THE ASIA-PACIFIC (REGION

i m

Asia and the Pacific are characterized by a great variety of
nation states, enormously varied in seize, population, language,
culture and economic potential. More than 55% of the world
population living in this vast region. Most of them live in the
Asian Continent and not distant islands like PR CHINA, INDIA,
JAPAN, INDONESIA, etc. JAPAN has become the world leader in
technological development whereas some high income states like
AUSTRALIA, NEW ZEALAND, REPUBLIC OF KOREA, etc emerge as those
who have successfully applied communications and broadcasting
technologies. The other countries have tried their best to adopt
and adapt those technologies to suit their particular needs. It
is also noteworthy that in this region Indonesia, India and
Australia have already operated each domestic
satellite
communications systems : Palapa, INSAT and AUSSAT that could also
extend to serve their neighbors as a regional level. Recently, PR
China and Hongkong by their private joint venture could launch
Asia Sat 1 that could serve several countries in this region to
develop Direct Television Broadcasting.
JAPAN
Direct Satellite Broadcasting in Japan has developed in four
stages. The first experiment broadcasting satellite was launched
in 1978. The second satellite (BS-2a) was launched in January
1984 and was designed for practical use with 2 colour TV channels
for NHK to eliminate "blind zones" in its general and educational
services. Its other missions were to experiment with new
technologies such as high definition television (HDTV), pulse
code modulation (PCM), voice and facsimile broadcasting. BS-2a
was the world first high power broadcasting satellite in regular
service and its signal can be received directly by households all
over Japan. Due to some mechanical problem NHK could provide the
service from BS-2a only one channel in 1984 and 1985. The backup satellite BS-2b was launched in February 1986 enabling NHK to
provide two channels from December of that year. And antenna BS2a finished its missionlife.
Anyhow with BS-3a and BS-3b to be
launched in the summers of 1990 and 1991 respectively to succeed
BS-2b, satellite broadcasting in Japan will then reach its third
stage with two channels for NHK and one for a private
organization. After BS-3, BS-4 with an eight channel capacity is
expected to be launched in 1995.
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PEOPLES REPUBLIC OF CHINA
In 1985 The China Broadcast Satellite has decided to
introduce a DBS system with 2 satellites in co-located orbit and
another one as a spare. It is believed that this system formula
is the most practical and effective means of providing a national
TV and Radio coverage of the whole country. But in towns and
large villages the programmes received from the satellite will be
rebroadcast through local terrestrial transmitters.
Peoples Republic
capability of launching
placing them into orbit
Long March III rocket
above the equator to a
launching company the
received several orders
and the EUROPE ARIANE.

of China has now the potential and
communications/broadcast satellites and
as reguired. Last 7 April 1990 China's
launched successfully into outer space
geostationary orbit. As
a result, the
CHINA GREAT WALL INDUSTRY CORP. has
from customers in competition with NASA

Peoples Republic of China has a plan to launch its own 24
transponder C-Band DFH 3 satellite in 1993. In the meantime a
lease of 1/3 of the Asia-Sat capacity could be made, if
necessary.
REPUBLIC OF KOREA
In 1984 ROK was interested to introduce DBS technology and
incorporate it in the National Development Plan. A feasibility
study was undertaken with the support of COMSAT who recommended
ROK to build and operate a Multipurpose Satellites System. Since
the investment cost was so high and the Government had to invest
in the other sectors of higher priority, this project was
temporarily suspended and has been kept from time to time under
review. So it is disclosed that in 1990 a new communication and
broadcasting satellite project was proposed to be design and
build a medium size communication/broadcast GEO satellite system
named MUGUNGHOA with capacity of 3,900 voice circuits, 3 TV
channels and 4 DBV channels. This project has an estimated cost
of 300 Billion Won (about 4 Billion Dollars) for the whole system
covering one system spare satellite and an earth station with
TTM&C facilities. According to the implementation the satellite
will be launched by April 1995 and become operational after test
and commission in October 1995.
AUSTRALIA
Australia is the third country in Asia and the Pacific who
owns and operates domestic satellite networks called "AUSSAT"
with 3 satellites. The first two satellites AUSSAT-Al & AUSSAT-A2
were launched into orbit in August and November 1985 and joined
later in mid 1987 by AUSSAT-A3 . Broadcasting at Ku-Band
frequencies (12.25-12.75 GHz band) AUSSATS 1 and 2 provide a
total capacity of 30 transponders for a diverse blend of
communications services for AUSTRALIA, including the direct
delivery of TV programming into homes of thousands of individual
6

ATTENTION: The Singapore Copyright Act applies to the use of this document. Nanyang Technological University Library

who live far beyond the reach of Australia's terrestrial TV
distribution system. AUSSAT-A3 can provide satellite services for
New Zealand and also for the Southwestern Pacific Region. This
AUSSAT system is specially used for DBS programming by HACBSS
(The Homestead and Community Broadcasting Satellite Service) with
one 12 Watt and four 3 0 Watt transponders and also by RCTS
(Remote Community Television Service). For better quality of DBS
in remote areas, B-Mac (Multiplex Analog Component Type B) a
video standard specially developed for was introduced since it
had the ability to deliver high quality of TV signal even under
adverse condition and to minimize degradations caused by rain
attenuation and allow each HACBSS transponder to deliver
additional audio and data service. So far as DBS services
concerned, it may be difficult to compete with the new service
operators because of restricted market and the rigidity of
regulation.
INDONESIA
Indonesia is the first country in Asia and the third in the
world after Canada and USA to operate with great success the
domestic satellite system named as PALAPA. PALAPA-A1 was launched
in 1976. PALAPA-B1 the first of Indonesia's second generation of
communications satellite was deployed in 1983. Now more than 300
receiving antennas have been installed and used in Indonesia.
PALAPA-B1 supplies regional telecommunications services on behalf
of Malaysia, Singapore and Thailand. PALAPA-B satellites have
twice the capacity of PALAPA-A generation, and now provides the
delivery of TV programmes to Malaysia and Thailand. It serves
also as TV news exchange among the six ASEAN countries.
Eventhough the PALAPA satellite system has not provided DBS
for radio and television to public, the potential user have
already become so interested to receive news and TV programme
directly from the satellites that they built and installed by
themselves receiving antenna on the roof or the grass lawn of
their houses1 or building
fortunately with the licence from the
Government authorities concerned. It clearly indicates that
public demand for direct TV programme is increasing.
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CONCLUSION
Satellite broadcast technology is one of the most advanced
telecommunications technologies that could make a great impact to
the economic and social development in the world and will lead
all people
to the new Age of Information. In view of its
importance, more careful considerations should be given to the
appropriate application of this technology. For the time being
this technology is being applied in industrialized countries that
have a lot of economic potential. It is just only option that
comes along with the flow of informations very rapidly that can
offer a lot of advantages as well as disadvantages, that may not
now be so practical taking into account of the existing
facilities etc. in such a way that more studies should be made in
every respect particularly when it is concerned with a lot of
investment, legal and regulations issues and also the guided
policies for a well prepared society.
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