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MOBILE COMMUNICATION        
Time Allotted : 3 Hours Full Marks : 70 
 

The figures in the margin indicate full marks. 

Candidates are required to give their answers in their own words 

as far as practicable. 

Answer question no. 1 with Justification and any four from          
the rest. 

1. Answer the following : 7 × 2  

i) Which one of the following is an example of Full-duplex 
radio transmission system ? 

 a) Cord-less telephone  

 b) Hand-held walkie-talkie   

 c) Pager   

 d) None of these.   

ii) In cellular mobile telephone system, cells are taken as       

 a) circular b) square 

 c) hexagonal  d) rectangular.  

iii) In Microcell zone concept, Hand-off is not required 
because 

 a) zone sizes are small  

 b) all zones are controlled by a common BTS  

 c) all zones contain its own BTS  

 d) none of these.  
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 iv) Scattering of Radio signal occurs when scattering centre 

size is  

 a) greater than wavelength of radio signal 

  b) smaller than wavelength of radio signal          

  c) equal to wavelength of the radio signal  

  d) none of these as it does not depend on wave-length 

of radio signal.     

v) Which of the following small-scale fading depends on 

movements of surrounding objects of the receiver ? 

 a) Flat fading  

 b) Fast fading 

 c) Frequency-selective fading  

 d) Slow fading.   

vi) What is the main advantage of using infrared WLAN ?  

 a) It operates at high frequencies 

 b) It travels in straight line       

 c) It does not penetrate physical objects     

 d) All of these.  

vii) Which type of modulation scheme is used in GSM ? 

       a) GMSK     b) GFSK 

  c)  16-QPSK d) π/4-DQPSK.    
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2. a) What are the reasons for developing a cellular mobile 
telephone system ?  7 

 b) Explain with proper timing diagram that how a call to a 
mobile user initiated by a land-line subscriber is 
established.     7 

3. a) What do you mean by frequency reuse concept ? 4  

 b) Given a cellular system in which there are a total of        
1001 radio channels available for handling traffic. It is 
also given that the area of a cell is 6 km  

! 

2  and the area 
of the entire system is 2100 km  

! 

2 . 

  i) Calculate the system capacity if the cluster size       
is 7. 

  ii) How many times would the cluster of size 4 have to 
be replicated in order to approximately cover the 
entire cellular area ? 

  iii) Calculate the system capacity if the cluster size        
is 4. 

  iv) Does decreasing the cluster size increase the 
system capacity ? Explain. 8 

 c) What do you mean by cell cluster ? 2 

4. a) What is meant by Soft Hand-off ? 3 

 b) Prove that in a cellular system the Co-channel Reuse 

Ratio (q) = 
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  where S/I = Signal-to-interference ratio 

  K = Path-Loss Factor. 

  Considering co-channel interference is only from the 1st 
tire of the cellular system. 7 

 c) Prove that 120˚ sectoring increases S/I ratio by 3 times 
in a cellular system. 4      
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5. a) Find out the value of received electric field in a receiver 
in case of Ground Reflection Model. 7 

 b) Assume a Receiver is located 10 km from a 50W 
transmitter. The carrier frequency is 900 MHZ, Free-
space propagation model is assumed here. Here Gt = 1 
and Gr = 2, determine 

  i) The power at the receiver 

  ii) The magnitude of the E-field at the receiver 
antenna. 

  iii) The RMS voltage applied to the receiver input 
assuming that the receiver antenna has a purely 
real impedance of 50Ω and is matched to the 
receiver. 7   

6. a) What are the different factors that affect small-scale 
fading ? 6 

 b) An aircraft is headed toward an aircraft control tower 
with a speed of 500 km/hr at an elevation of 20˚ safety 
communications between the aircraft tower & the plane 
occur at a frequency of approximately 128 MHz. What is 
the expected Doppler shift of the received signal ? 4 

 c) Briefly explain Frequency-Selective Fading. 4 

7. a) What are the advantages that a 2nd generation cellular 
system provides over 1st generation cellular system ? 7  

 b) With proper diagram, briefly explain the GSM 
architecture. 7 

8. Write short notes on any two of the following : 2 × 7 

 a) Bluetooth 

 b) Edge 

 c) Diffused IR wireless LAN 

 d) Microcell-zone concept. 

    


