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Anawer Question No.1 which is compulaory and a

The figures in the right hand margin indic
Q1 Answer the following questions:

a) Which type of madulation schemae is suitable for aatullim

b) What do you meéan by jamming?

¢) Mention various kinds of interference in satellite communication. How
terrestrial interference accurs?

d) Explain Tropospheric Scintillation,

@) Explain the function of guard time in a satellite TOMA aysatem.

fy What do you mean by SPADE system? Briefly explain

g) Write a relation between noise figure and noise temperature,

h) What do you mean by Subsatellite Paint? '

i) VWhat is multiple access? What is the I:mah: principla of operation of
CDMAT

}) Calculate the maximum time a satellite In circular orbit is vigible to a user
on the surface of the aarth?

2 a) A C Band earth station has an antenna with a tranamit gain of 54 db, The (10)
transmittar output is set to 100 w at a fraquancy of 6.10 GHz, The signal is
received by a satellite at a distance of 37, 500 km by an antanna with a
gain of 26 db. The signal iz then routed to a transponder with a noise
temperature of 500k, a band width of 38 MHz, and a gain of 110 dB,

i.  Caleulate the path loss at 6.1 GHz
. Caleulate the powar at the output port of the satellite antenna in
dBW,
ili. Calculate the noise power at the transponder input In dBW.
iv. Caloculate the C/N ratio in dB, in the transponder.
v.  Calculate the carrier powar in dBW at the transponder output,

(2x10)

Q3 a) Discuss the significant properties of a PN sequence used in spread (5)
speactrum satellite system.
b) Briefly explain the principle of DSSS and FHSS, {5)

Q4 a) Five earth stations share one transponder of a 8/4 GHz satellite. The (7)
satellite and earth station characteristics are given balow:
satelite
Transponder BW = 36 MHz
Transponder gain = 80 dB {max)
Input noise tamp. = 550 K
Saturated output power = 20 W (max)
4 GHz antenna gain = 20,0 dB
6 GHz antanna gain = 22,0 dB
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Santh station
4 GHZ antenna gain = 80,0 dB

8 GHz antenna gain = 83,0 dB T
Receive System Temp. = 100 K A es L7y >

Path loss

At4 GHz, Lp = 186 dB

At 6 GHz , Lp = 200 dB

The stations all operata in a TDMA mode.
8 kHz, using 8 bits/sample. The asampled s
multiplexed into 40 Mbps streams at each station

i Find the bit rate for @each PCM signal.

i The number of speech signals (as PCM) that could be sent by aach
earth stalion, as a single access, with no overhead (i.e. no header
or CRC, etc.). This is a TDM data stream,

. The shortest frame timea for any TDMA achame,

Detarmine the apogee, perigee and orbit accantricity in a satelliite's
elliptical eccentric orbit, if the farthest and closest pointa from earth's
surface are 24000 krn and 800 km respectively, The radius of aarth is 8370
km

22

An Earth station antenna (of diameter of 30 m) has an everill efficiancy (n
“) of B0% and is used to receive a signal at 4150 MHz. At this frequancy,
the system noise temperature is 78K, when the antenna points at the
satallite at an elevation angle of 28', What is the earth station G/T under
these conditions?

Darive an exprassion for system noise tempaerature and G/T ratio,

With proper block diagram deacribe a typical tracking, telematry, command
and meonitoring systam

What is the role of Sateliite transponders? With propar block diagram
oxplain the working of a double conversion transponder.

Consider a TDMA frame wilh the following paramaters,
TDMA frame langth; 16 ms
TOMA burst bit rate: 60 Mbps
92 traffic bursts and 2 reference burats
CCR sequence: 256 bits
UW sequence: 20 bits
Order wire channel: 512 bits
Management channal 226 bits
Tranamit liming channel: 320 bits
Searvice channal: 256 bits
Guard tima: 32 bils
i Find the frama efficiancy.
i, How many T1 carriers can the frame accommodate?
i, How many 32-%iips voice channels ean the frame aceommodate?

Describe any TWQO from the follewing

Spread Spectrur Tranamission and Reception
Orbital effects in Communication system performance
Satellite moblle sarvice.

VSAT Systam.
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