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Answer Any FIVE FULL Questions. Each Full Question carries 10 marks. 

 Marks 
OBE 

CO RBT 

1. a. Explain the modeling of a wireless channel, highlighting the key factors like 

attenuation factor and path delay. 

  b. Consider a wireless signal with a carrier frequency of fc = 850 MHz, which is 

transmitted over a wireless channel that results in L = 4 multipath components  

       at delays of 201, 513, 819, 1223 ns and corresponding to received signal 

amplitudes of 1, 0.6, 0.3, 0.2, respectively. Derive the expression for the  

       received baseband signal yb (t) if the transmitted baseband signal is sb (t). 

[6] 

 

[4] 

CO1 L3 

2.   Explain in detail the significance of Coherence Bandwidth in wireless 

communication. Explore the relation between ISI and Coherence Bandwidth. 

[10] CO1 L2 

3. a. Explain briefly the concept of RMS Delay Spread. 

b. Consider the multipath power profile of a wireless channel shown in the Figure 

below, comprising L = 4 multipath components. Compute the and RMS delay 

spread 𝜎𝑇
𝑅𝑀𝑆 for this wireless channel. 

 

 

[6] 

[4] 

CO1 L3 

4. a. Explain in brief the Doppler Fading in Wireless Systems.  

b. Consider a vehicle moving at 60 miles per hour at an angle of θ = 300 with the 

line joining the base station. Compute the Doppler shift of the received signal at 

a carrier frequency of fc = 1850 MHz.  

[6] 

[4] 

CO1 L3 

5.   Detail the following: 

a.  Generation of Spreading Codes based on Pseudo-Noise Sequences using a 

Linear Feedback Shift Register.    

b.  Balance property and Run-Length property of PN Sequences.  

[10] CO2 L3 

6.  Explain in detail the Advantages of CDMA.   [10] CO2 L2 

7. With the help of a neat block diagram, explain the implementation of the OFDM 

transmitter and receiver using IFFT/FFT.  

[10] CO2 L2 

8.  Detail the Correlation Properties of Random CDMA Spreading Sequences [10] CO2 L2 
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SOLUTION: 

 

Q1

: 

a. Explain the modeling of a wireless channel, highlighting the key factors like attenuation factor 

and path delay. 

 

 Ans:  

a. Explain the modeling of a wireless channel, highlighting the key factors like attenuation factor 

and path delay. 

 
 

 



 

 



 
 



 



 
 

  

 



 

  b. Consider a wireless signal with a carrier frequency of fc = 850 MHz, which is transmitted over a 

wireless channel that results in L = 4 multipath components  

       at delays of 201, 513, 819, 1223 ns and corresponding to received signal amplitudes of 1, 0.6, 

0.3, 0.2, respectively. Derive the expression for the  

       received baseband signal yb (t) if the transmitted baseband signal is sb (t). 

 Ans: (b): 

 
 



 
 

 

Q-

2: 

Explain in detail the significance of Coherence Bandwidth in wireless communication. Explore the 

relation between ISI and Coherence Bandwidth. 

Sol
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3. a. Explain briefly the concept of RMS Delay Spread. 

b. Consider the multipath power profile of a wireless channel shown in the Figure below, 

comprising L = 4 multipath components. Compute the and RMS delay spread 𝜎𝑇
𝑅𝑀𝑆 for this 

wireless channel. 

 

 
 

 



 
 

 

 
 



 
 

 
 

 



 

 



 
 

 
 

 

 



 

 

 
 

 
 

 

 

 

 

 

 

 

  

4. a. Explain in brief the Doppler Fading in Wireless Systems.  

b. Consider a vehicle moving at 60 miles per hour at an angle of θ = 300 with the line joining the 

base station. Compute the Doppler shift of the received signal at a carrier frequency of fc = 1850 

MHz.  



 

 
 

 
 

 
 



 

 
 

 
 

 

 

 

  

5.   Detail the following: 

a.  Generation of Spreading Codes based on Pseudo-Noise Sequences using a Linear Feedback 

Shift Register.    

b.  Balance property and Run-Length property of PN Sequences.  

 

 
 

 

 

 

 

 

 

 

 



 

 

 

 
 

 
 

 
 

 



 

 
 

 
 

 

 

 

 

 

 



 
 

 
 

 
  

6.  Explain in detail the Advantages of CDMA.   



 

 
 

 

 

 
 



 
 

 

 
 



 
 

 

 
 



 
 

 
 

 
  

7. With the help of a neat block diagram, explain the implementation of the OFDM transmitter and 

receiver using IFFT/FFT.  



 

 
 

 
 

 
 



 
 

 

  

8.  Detail the Correlation Properties of Random CDMA Spreading Sequences 

 

 
 

 



 

 
 

 
 

 

  

 
 


