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PEEC 5302

Special Examination — 2012
MOBILE COMMUNICATIONS
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.
Assume appropriate values wherever missing.

1. Answer the following questions : 2x10
(a) Whatis Adjacent Channel Interference ? How can it be reduced ?
(b) Why can’t baseband signal be directly transmitted in a Wireless System ?
(c) Differentiate between Chipping sequence and Hopping Sequence.
(d) Why is cell splitting needed ? Define 4:1 and 3:1 cell splitting.
(e) Define slow and fast fading.
(fy  Whatis ISI ? How can it be avoided ?
(@) A modulator transmits symbols at a rate of 19,200 symbols per second.
Each symbol has 64 different possible states. What is the bit rate ?
(h) What are the requirements fora DSSS ?
(i) Whatare the key parameters of the IMT-2000 propagation model ?
() What are the goals of a 4G system ?
2. (a) Whatis PSK ? How does a BPSK modulator function ? 4

Find Eb/NO in dB to provide Pe =107 for BPSK and coherent FSK. <}

The BPSK modulation is used in a channel that adds white noise with single
sided PSD NO = 1071 W/ HZ. Calculate the amplitude A of the carrier signal
to give Pe=10"%for a data rate of 100 kbps. 3
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3. (a) Discuss the FDMA/FDD channel architecture. How is the TDMA/TDD

different from it ? 8

(b) Compare the DS-CDMA with the TDMA System Capacity. 2

4. (a) Discuss Directional Antennas in Seven-Cell Reuse Pattern. 5
(b) Explain the Cellular System Design in Worst-Case Scenario with an
Omnidirectional antenna. 5

5. (a) Whatis Cochannel Interference Ratio? How can Cochannel Interference
be reduced ? 6

(b) Consider the advanced mobile phone system in which an S/l ratio of 18 dB
is required for the accepted voice quality. What should be the reuse factor for
the system ? Assume Y= 4. What will be the reuse factor of the Global
System of Mobile (GSM) system in which an S/l of 12 dBis required? 4

6. (a) What is the received power for free space attenuation ? What will the
received power for attenuation over reflecting surface ? 6

(b) For the given values of hb = 100ft, and hm = 5ft, and a given frequency
of 881.52 MHz (\=1,116ft), calculate signal attenuation at a distance equal
to 5000 ft. Assume antenna gains are 8dB and 0 dB for the base station and
mobile station, respectively. What are the free-space and reflected surface
attenuations ? Assume the earth surface to be flat. 4

7. (a) Discussthe FHSS system and find its processing gain. 6

(b) A communication system transmits at 120 kbps and uses 32-FSK
(Frequency Shift Keying). A hop rate of 2000 hops per second is used over
an available spectrum of 10 MHz. Assuming a negligible synthesizer switching
time between hops, calculate the data symbol transmitted per hop, and the
number of nonoverlapping hop frequencies. 4

8.  Write short notes on any two of the following : 2x5

(i) Comparative study on TDMA, FDMA and CDMA

(ii) Synchronization and Equalization
(i) QAM
(iv) Cost231 model.
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