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EDITORIAL

technical background of the electronic media. The

importance of the same increases more and more due
to the world-wide growth of the media. The following
two facts characterize the statement above: 100 million
radio sets have been sold per annum throughout the world
(with slightly decreasing tendency), while the number of
TV sets sold is about 150 million (with growing tendency).
The new possibilities for value-added services increase the
importance of the program broadcasting network further
on. Data broadcasting networks have appeared on the
scene. World has been shrivelled by introduction of
satellite technologies, everybody and everything can be
found in the neighbourhood by means of the news and
data communications.

1995 is the year of anniversaries for the broadcasting.
1895 is the birthday of the radio, hence it is 100 years old
now. In 1920, 75 years ago has been established in Pitts-
burgh the first radio station serving exclusively for radio
broadcasting. Our most important anniversary reminds us
of the 70 years of Hungarian radio broadcasting, which
started on its way in 1925. Nevertheless, this should not
make us forget another event which happened 50 years
ago: Hungarian Radio, the transmitter network of which
was completely demolished in World War II, restarted in
the still ruinous country.

Hungarian program and data broadcasting followed the
international forefront very closely for a long time. Setting
up of the big transmitter of Lakihegy was a prominent

Program broadcasting and distribution constitute the

event on this way. In addition to its technical modernity, it
was one of the three transmitter stations of highest power
in Europe. Most recently the first satellite TV program of
the region has been relized by our country.

Thus, the salute of the Journal on Communications
before the broadcasting on the 70th anniversary of its
start is reasonable. The present issue consists of two
parts. In the first part a survey is presented by well-
known Hungarian authors on the domestic history of
broadcasting, on the experimental DAB just starting on
its way, on the present position and prospects of satellite
broadcasting, on the selective radio paging, on the value-
added services of the radio broadcasting network, on the
GSM system as a special and fast growing branch of the
radio communications and finally on the domestic data
broadcasting experiments. The restricted volume impeded
presenting futher interesting topics, as well as entering
excessively into details. Nevertheless we hope that the
papers provide valuable and up-to-date knowledge to the
reader.

The supplement of the issue makes the reader ac-
quainted with the activity of Antenna Hungdria Co., which
is the unique domestic broadcasting and radio communica-
tions company for public service programs and dominant in
supplying other programs as well. Each part of the activ-
ity is introduced by the experts of the Company providing
a full review on the present position of the broadcasting
technology.

L. ZOMBORY
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SATELLITE BROADCASTING

I. HAZAY

HUNSAT SYNDICATE H-1122 BUDAPEST, VAROSMAJOR U. 12-14.

For new TV programmes with nation-wide or regional international
coverage the satellite transmission is generally cheaper than its
terrestrial alternatives. Instead of the Direct Satellite Broadcasting
System the distribution type of transmission is penetrating with
technical characteristics suitable for home reception by small size
dishes. With digital coding and information compression technology
the transmission capacities are considerably increased.

The first satellite, the Soviet "Sputnik" went up to orbit
around the Earth in 1957. Two years later pictures were
transmitted to Earth by another artificial space object. The
first transatlantic TV transmission was made via TELSTAR
in 1962. The era of commercial satellite communication
has begun.

The satellite transmission of television programs at that
time was used only for point-to-point transport of tele-
vision signals taken at highlighted events like Olympic
games, political summits, etc. The long-distance transmis-
sion of television signal was usually carried out on terres-
trial radio-relay links, but for transatlantic television links
this new satellite technology was available only.

The prospect of real radio sound or television broad-
casting direct to receivers of the population became a very
attractive theoretical possibility, but technologically unre-
alistic at that time. The development of the satellite tech-
nology made possible to plan a "direct broadcast satellite
service" during the 1970’s. The ITU World Administrative
Radio Conference allocated a frequency band (In Region
1: 11.7—12.5 GHz) for this kind of radio service (BSS;
Broadcasting Satellite Service) and a special planning con-
ference in 1977 drew a direct broadcasting satellite orbital
position and frequency plan for the European countries.

The basic idea of the 1977 DBS plan consisted of
having one orbital position and five channels for individual
countries. The radiation patterns of the onboard antennas
were to be designed to cover the country, but the footprint
of the radiation on the surface of the Earth must not
extend too much over the territory of that country.

One of the five television channels of a country might
have been used for multi-channel radio sound broadcasting
instead of television. According to the plan the picture
would have been transmitted as an analogue signal, while
the sound broadcasting was considered as a digital one.

The introduction of satellite technology into broadcast-
ing service carried the idea of connecting the change of
transmission medium with the improvement of television
technology by utilization of new television standards suit-
able for high definition. :

Soon after the approval of the DBS plan in 1977 a
new television standard was proposed known as MAC
system which was a hybrid analogue video and digital
audio transmission scheme. With the MAC system, the
colour picture signal is transmitted in pieces of separate

luminance signal, chrominance signal and digital audio and

control (synchronization) signal. The analogue luminance

and chrominance signals are time compressed to ensure
time period allowance for each component and for the
digital audio-synchronization data package.

The MAC system is resistant to the intermodulation
effects and helps to utilize the full power capacity of the
satellite transponder. The MAC process has the capacity
of the transmission of high definition television also (HD-
MAC, D2-MAC).

The MAC systems, and real DBS systems, however,
have not been generally introduced yet. Among the
reasons there are the following two facts:

e The development of satellite power technology, receiver
technology made easily possible to transmit and re-
ceive analogue TV signals transmitted via point-to-point
or point-to-multipoint telecommunication satellite chan-
nels for cheap, small size earth-stations suitable even for
home application.

e The approval of a common HD-TV world standard has
failed. This fact together with the market attitude of
not really demanding the early introduction of the high
definition TV service, partly because of the continuous
improvement of the conventional one, broke down the
evolution.

e The promising successes of digital television using com-
pressing technics with the suggestion that direct-to-
home satellite service could be solved soon economically
by this way.

In the 1980’ s the TV coverage by telecommunications
satellite became a widely available service all over the
world, using analogue FM modulation and sometimes
FDMA access to the satellite transponder.

In the moderate continental climatic zones the popular
frequency band used up-link is 14.0—14.5 GHz and the
satellite transponder output is in the 10.7—11.7 GHz band
(Ku Band). In the tropical environment and where there
is not available coverage in this band, the down link band
is the C band (3.4—4.2 GHz). In Europe the Ku Band
is used for TV coverage. The usual effective isotropic
radiated power of the up-link transmitter is in the range
of 72—77 dBW, the bandwidth of the satellite transponder
is either 72 MHz or 36 MHz (in some cases 54 MHz or
27 MHz, respectively). The deviation of the carrier by
the composite television signal is 25 MHz,_,, in the 36
MHz system and 16 MHz,_,, in the 27 MHz bandwidth
transponder. The double bandwidth transponders (72 or
54 MHz) are generally used for two TV channels in
FDMA mode. In this kind of operation the carrier power
of each TV channel on the satellite transponder must be
set some 4.6 dB lower than the saturation power of the
transponder power amplifier due to the multicarrier back-
of requirement of the non-linearity of the amplifier.
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To deliver usable signal to the small size home receiver
dish relatively high effective radiated power of the order
of 42—60 dBWi is required. With a maximum of 1.8 m
dish 40—42 dBWi radiated power level can be taken as
the edge of the coverage, while 60 dBWi radiated power
could be used for good quality reception with around 0,5
m antennas.

Depending on the geographical area to be served by the
television program the satellite coverage can be very eco-
nomical compared with the conventional terrestrial trans-
mitter network. This time the annual rate of a TV channel
on satellites is in the range of $ 3 million — § 10 million
depending on the effective power radiated, the area of
the footprint with usable level, the orbital position of the
satellite carrying the transponder, the program offering of
the same satellite/orbital position, the availability of the
channel (protected, non-protected, preemtible for restora-
tion of other services, system background of the satellite
operator capable of substituting the satellite in case of
emergency, etc.). This price of leasing of TV channel is
much lower than the operational cost and maintenance of
a terrestrial network even in a small country like Hungary.
For new national TV programs considering the lack of
usable frequency set for terrestrial solutions the satellite
alternative may be the only possibility.

The burden of this kind of program coverage is on the
viewer. In spite of the fact, that the price of an individual
satellite receiver is only half of the average price of a
good quality colour set, it is not realistic to expect that the
majority of the population will acquire a satellite receiver.
For that reason the satellite TV is strongly bound to the
cable TV system. The satellite TV was the engine of the
proliferation of cable TV in the end of the 1980’s at least in
Central and Eastern Europe, and probably the existence of

a good coverage of cable TV will pave the way for the rush
increase of satellite TV coverage by the presently most
common analogue system or already in the near future by
the systems using compressed digital transmission format.

Recently the INTELSAT, the biggest satellite service
provider of the world made a demonstrative digital TV
transmission, in which more than 50 TV channels were
delivered on only one standard 72 MHz transponder with
a quality suitable for supplying cable headends.

Even for Hungary we have an offer for commercial lease
of a 36 MHz transponder for transmission of four digital
TV channels for distribution of cable programs in 8 Mb/s
stream.

It is an expectation that the commercially available
digital TV receiver-demodulator-decoder will go to market
at the end of 1995. It will be a set top unit using the
conventional TV set to display the program. The key issue
is the construction of the specific large scale integrated
chips consisting the necessary circuitry.

The acceptance of the MPEG-II standard for coding
digital TV will certainly accelerate the process that will
transform broadcasting to digital. It can be foreseen
that the real direct broadcasting via satellite will be based
on the digital compressing technology. Meanwhile the
satellite TV broadcasting carried on by telecommunication
channels in the FSS (Fixed Satellite Service) radio service
will continue to be a very popular solution either as
distribution medium to cable systems or even as DTH
(direct-to-home) applications. In some cases this kind of
service tends to occupy the frequency band allocated for
BSS (Broadcasting Satellite Service) because the FSS band
can not provide enough channels to the program offer of
co-located satellites.
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nical University, Budapest. After two years
in a research institute he joined Hungarian
Post-Office in 1963. Areas of his profes-
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development, introduction of new broadcasting services in Hun-
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