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Part- I 

Q1  Only Short Answer Type Questions (Answer All-10) (2 x 10) 
 a) Write the IEEE standards for WLAN dedicated indoor applications  
 b) Illustrate the goals of 4G systems.  
 c) A 50 watt transmitter radiates power with a free space loss of 20 dB/km. Find the 

remaining power at 2 km away from transmitter in dBw,dBm. 
 

 d) In a cellular system S/I is 18 dB. Find the appropriate cluster size assuming path loss 
exponent as 4. 

 

 e) List out five ways of increasing the capacity of a cellular system.  
 f) What is the relation between the bit rate of the signal before and after it has been 

encoded using DSSS? 
 

 g) State the difference between slow FHSS and fast FHSS.  
 h) Which technique, out of M-FSK and M-PSK, is spectrally more efficient, and why?  
 i) Define the parameters that describes the time varying nature of the channel in a small 

scale region. 
 

 j) Determine the critical height of surface protuberances, for a signal of 890 MHz with an 
angle of incidence 200 

 

    
  Part- II  

Q2  Only Focused-Short Answer Type Questions-  (Answer Any Eight out of Twelve) (6 x 8) 
 a) With hb=110 ft,hm=5ft and a frequency of 890 MHz, calculate signal attenuation at a 

distance of 2000 ft. assume antenna gains are 7 dB and 0 dB for the base station and 
mobile station, respectively. What are the free space and reflected surface 
attenuations? Assume earth surface to be flat. 

 

 b) Explain the effect of curvature of earth on propagation of space waves using suitable 
schematic diagrams. 

 

 c) Discuss the cellular network evolution from 1G to 3G in details  
 d) Why frequency reuse is required? Derive an expression for signal to interference ratio 

(S/I) for 9 cell cluster system. How it will differ from a 7 cell reuse system? 
 

 e) Explain the time dispersion and frequency dispersion parameters of a mobile multipath 
channel. 

 

 f) Describe the advantages and disadvantages of TDMA system  
 g) In a DS-CDMA system, bandwidth efficiency=0.8, frequency reuse efficiency  = 0.4, 

capacity degradation factor=0.8, voice activity factor=0.4, information bit rate=16.2 
kbps, one way system bandwidth=12.5 MHz, Eb/I0=8 dB. Calculate the capacity and 
spectral efficiency of this system. 

 

 h) The BPSK modulation is used in a channel that adds white noise single sided PSD 
N0=10-10 W/Hz. Calculate the amplitude A of the carrier signal to give Pe=10-7 for a 
data rate of 120 kbps. 
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 i) The 0.3 GMSK modulation is used in the GSM system with a channel bandwidth of 
200 kHz and a data rate of 270.8 kbps. Calculate the  
(a)  frequency shift between binary 1 and binary 0  
(b)  the transmitted frequency if the carrier frequency is 1720 MHz   
(c)  the 3dB bandwidth  

 

 j) An FH binary orthogonal FSK system employs an m = 15 stage linear feedback shift 
register that generates a maximum-length sequence. Each state of the shift register 
selects one of L non-overlapping frequency bands in the hopping pattern. The bit rate 
is 100 bits/s and the hop rate is one hop per bit. The demodulator employs non-
coherent detection.  
(a) Determine the hopping bandwidth for this channel.  
(b)  What is the processing gain?  

 

 k) Describe the cost 231 model in detail  
 l) Consider a flat Rayleigh fading channel to determine the number of fades per second 

for р=1 and average fade duration, when the maximum Doppler frequency is 30 Hz. 
What is the maximum velocity of the mobile if the carrier frequency is 2000 MHz 

 

    
  Part-III  
  Only Long Answer Type Questions (Answer Any Two out of Four)  

Q3  Derive and explain the Free space propagation model to determine the received power 
at a distance ‘d’ and relate this power to Electric field. 

(16) 

    
Q4  What are the different techniques used for increasing the capacity and improving the 

coverage in cellular system? Explain them. 
(16) 

    
Q5  Describe and differentiate between the different multiplexing techniques used in mobile 

communication 
(16) 

    
Q6  Explain the concept of spread spectrum. What is system processing gain? What are 

the requirements of direct-sequence spread spectrum systems and how it is differ from 
frequency-hopping spread spectrum systems? 

(16) 
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