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Department of Electrical Engineering
Satellite Communication Systems (EE558) 2™ Exam

Dr. Mansour Abbadi 24-4-2012

Q1
a) Draw a biock diagram for a satellite wideband receiver and calculate
the output frequency if the input frequency is 6125 MHz and the local
frequency is 2225 MHz.

b) Draw a block diagram for the input demulti lexer used in a satellite
e ) g p p

transponder showing the channel distribution at its outputs.
Q2

a) Draw a block diagram for a home receiving system of a direct
broadcast satellite service (DBS) showing the frequency range at the
output of the different stages assuming Ku band (12.2-12.7 GHz).

b) What are the four beam coverage methods used in satellites? What is
the type of antenna used for global coverage and what is the value of
its beamwidth?

Q3 A receiving system consists of an antenna having a noise temperature of
100K, a low noise block (LNB) having a noise figure of 3 dB and a gain of 20
dB, a coaxial feeder having a loss of 6 dB, and a main receijver having a noise
figure of 10 dB and gain of 50 dB. Calculate the system noise temperature
and the noise power referred to the input of the LNB if the bandwidth is 36
MHz.

Q4 A sateliiteu(viirﬁ(’ has the following paramaters: earth station HPA with a
saturation powér\fm/tput of 50 W and a back-off of 3 dB, a transmitter feeder
loss of 2 dB, a 3 meters transmitter dish antenna, a 0.5 meter receiver dish
antenna, a receiver feeder loss of 1 dB, atmospheric absorption loss of 1.5
dB, antenna misalignment loss of 1 dB, polarization mismatch loss of 0.5 dB,
a range of 38000 Km, and a frequency of 6 GHz.

Calculate the earth station EIRP, the el_egtr_i,c;‘_flix_gggs_ijy‘ at the input of the

satellite antenna, and the rece;_i\ied power at the input of LNA_.

Q5 A satellite system has the following parameters:
Uplink: EIRP=72 dBW, G/T =- 8 dB/K, FSL = 200 dB, RFL= 2 dB, AA = 1dB,
AML =0.5dB, PL = 0.5 dB.
Downlink: EIRP= 52 dBW, G/T = 12 dB/K, FSL = 198 dB, RFL= 2 dB, AA = 1
dB, AML = 0.5 dB, PL = 0.5 dB.

a) Calculate the overall C/N, and C/N if the bandwidth is 36 MHz.

b) Calculate the bit error rate (BER) assuming a QPSK modulation and a

bit rate of 72 Mb/s.
c) Recalculate the overall C/N, if a rain attenuation of 2 dB is added for

both uplink and downlink..q .. A T =< Yoo K,
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