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PEEC 5302

Sixth Semester Examination — 2012
MOBILE COMMUNICATION

Full Marks —-70

Time : 3 Hours

Answer Question No. 1 which is compulsory and any five from the rest.

The figures in the right-hand margin indicate marks.

1. Answer the following questions : 2x10

(a)

(b)
(c)
(d)

(e)

How is propagation path loss related to the received signal power in mobile

communication ?
Explain in brief COST-231 Hata propagation model.
Why can the cellular topology not be formed by using ideal circular shape ?

Why are high-gain omnidirectional or directional antennas used at the cell-

site ?

Afull duplex wireless cellular system is allocated a total spectrum of 20 MHz
and each simplex channel has 25 kHz RF bandwidth. Determine total number

of full-duplex channel available.
Why is FDMA usually implemented in narrow band communication systems ?
What is meant by direct sequence spread spectrum modulation ?

Differentiate between the PN spreading codes and the orthogonal codes.
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(i)  Whatis the difference between adjacent channel interference and cochannel

interference ?

Consider a communication system that uses 64-QAM modulation. Itis desired
that the system communicates 36 Mbits of information each second. What
should be the symbol rate ? With this symbol rate, how many bits per second
can we transmit with 256-QAM ?

2. (a) Suppose that, by law, a service operator is not allowed to radiate more than
30 watts of power. Using the two-ray model, what antenna height is required
for a service radius of (i) 1 km (ii) 10 km. Assume that the receiver sensitivity
is-100 dBm. 6

(b) Awireless communication transmitter has an output power of 165 watts at a
carrier frequency of 325 MHz. Itis connected to an antenna with a gain of
12 dBi. The receiving antenna is 15 km away and has a gain of 6 dBi.
Calculate the power delivered to the receiver, considering free-space

propagation. Assume that there are no other losses or mismatches in the

system. ’ 4
3. lllustrate and prove that for a regular hexagonal geometry, the cell cluster size is
given by the relationship K=i? + 2 + i x . 10

4. Abase station transmits a power of 10 W into a feeder cable with a loss of 10 dB.
The transmit antenna has a gain of 12 dBd in the direction of a mobile receiver,
with antenna gain of 0 dBd and feeder loss of 2 dB. The mobile receiver has a

sensitivity of —104 dBm.
(a) Determine the effective isotropic radiated power. 2

(b) Determine the maximum acceptable path loss. 4
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(c)

If the communication system described above is operated under free space

propagation conditions at 900 MHz. Determine its maximum range in km. 4

5. Forthe cell pattern shown in figure below :

(a)
(b)

(c)

6. (a)
(b)
7. (a)

Find the reuse distance if radius of each cell is 2 kms. 2

If each channel is multiplexed among 8 users, how many cells can be
simultaneously processed by each cell if only 10 channels per cell are
reserved for control, assuming a total bandwidth of 30 MHz available and
each simplex channel of 25 kHz. 4

If each user keeps a traffic channel busy for an average of 5% time and an

average of 60 requests per hour are generated, what is the Erlang value?4

With the help of suitable block diagram, explain the operation of a typical
dual mode TDMA cell phone. 6

Write down the important benefits of spread spectrum transmission. 4

With the help of suitable block diagram, explain the operation of a QAM
modulator. 6

What are the two most important metrices for evaluating the performance of
a handoff procedure ? Differentiate between inter-cell and intra-cell
handoff. 4
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8.  Answerany two of the following : 5%2
(a) Listallthe advantages of TDMA cellular system over analog FDMA cellular
system.

(b) Define ‘bandwidth efficiency’. Compare the minimum bandwidth requirement
and bandwidth efficiency for ASK, FSK, m-ary PSK and m-ary QAM digital
modulation techniques.

(c) lllustrate the concept of CDMA, CDMA/FDD and CDMA/TDD techniques.

(d) With the help of a suitable block diagram, explain, in brief, the principle of
operation and the salient features of spread 'spectrum communication
system.
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