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SATELLITE COMMUNICATIONS

It is a nice opportunity to contribute in
writing in a magazine which expresses the
thoughts and hopes of the youths in Japan.
First of all I would like to introduce myself.
I am a citizen of JORDAN,

enrolled in a Doctorate course at Osaka

at present
University, Faculty of engineering, Comm-
unication Department.

To date, the commercial satellite commu-
nications has been classified into three main
groups, namely,

1 -The International Satellite such as the
INTELSAT 1V.

2 -Regional Satellite such as the ARAB-
SAT.

3 -Domestic Satellite such as the JAPA-

NESE Satellite.
In these types of configurations, the satellite
repeater is the nodal point where the prob-
lem of “multiple access” between earth
stations requires a high degree of flexibility
while minimizing the loss of repeater channel
capacity.

The first satellite brought into service in
the mid-1960’s was not operated in a mul-

#OSAKA UNIVERSITY Faculty of engine-
ering, Communication Department NAME-
KAWA’s Laboratory, Doctorate course
NAGOYA INSTITUTE OF TECHNOLOGY.
Master of Engineering, Electronic Depa-
riment
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tiple access mode due to spacecraft power

limitations. Later generations, however,
have relied heavily on Frequency Division
Multiple Access (FDMA) Systems for its
simplicity, proven technology, low cost, and
easy adaptation to varying international net—
works. Two FDMA techniques are in gen-—
eral operational service today,

1 -Multichannel-Per-Carrier

Transmission, where the transmitting earth
station frequency division multiplexes (FDM)
several single sideband suppressed carrier
telephone channels into one carrier baseband
assembly which frequency modulates (FM)
a carrier and is then applied to an FDMA
satellite network. This type of operation is

referred to as FDM-FM-FDMA.

2 -Single-Channel-Per-Carrier

(SCPC) transmission where each individual
telephone channel independently modulates
This
type of operation is refered to as SCPC-
FDMA and can be accomplished by trans-

a separate radio frequency carrier.

mitting either a digital or FM carrier.

A growing number of potential domestic
satellite systems have focused on SCPC for
its attractiveness in terms of cost, simplicity,
and direct relation to small demand applic-
ations. FM-SCPC hardware can consist of

a small antenna and a minimum amount of



easily maintained communication equipment
suitable for use with remote weather outpo-
sts, oilrings, pipeline monitoring systems,
and other small user networks which would
require only one or two channels, A network
of these stations can be easily assigned to
one satellite transponder on an FDMA basis,
Since most of the satellite circuits employ
FDM-FM or SCPC-FDMA,

in the simultaneous wuse of a common non-

which results

linear amplifier, such as a traveling wave
tube (TWT), by a number of independently
modulated carriers, several impairments
must be considered in designing a multiple
access system using satellite TWT’s. Depe-
nding upon the method of modulation em-
amplitude nonlinearities AM/AM

and phase nonlinearities AM/PM must be

ployed,
considered to minimize intermodulation,
intelligible crosstalk, and other interfering
effects by taking into account the number
and size of carriers expected to access the
repeater. These impairments are maintained
at acceptable limits by operating the TWT
at the minimum input back-off necessary
to ensure that performance objectives are
met.

To investigate the in-band intermodulation
produced by both AM/AM and AM/PM
has
been undertaken to determine the effect of

non-linearities, a considerable study
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TWT intermodulation products on modulated
signals occupying the same bandwidth.

A rigorous which
represents the non-linearities of the Hughes
261 H TWT was proposed [1], in which

the output power envelope was expressed as

mathematical model

a function of the input power envelope.

We have used that mathematical model
which is for the TWT used in INTELSAT
IV, and we have used what is called the
characteristic function method in calculating
the output autocorrelation function of the
TWT from which we can calculate many
useful things such as the power spectral
distribution of the the
signal power
spectral density ratios, R.M.S. bandwidth
etc., at several input back-off levels.

intermodulation,

output

to intermodulation

Achieving these points in an easy and
tractable method enables the designers to
understand at what optimum back-off levels
the TWT must be operated in order to use
it effectively, which enables us to perform

a cheap and clear telephone calls and

communication through the satellite.
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