[image: image1.jpg]Sreenidhi Institute of Science and Tm:hnnlngy

AUTONOMOUS






Sreenidhi Institute of Science and Technology

(An Autonomous Institution)
Code No:8C738 





                 
      Date: 04-01-2025 (FN)
B.Tech IV-Year I-Semester External Examination, January-2025 (Regular and Supplementary)
MIMO OFDM SYSTEM (ECE)
Time:
 3 Hours







                    Max.Marks:70


 
Note:    a)  No additional answer sheets will be provided.

          

b)  All sub-parts of a question must be answered at one place only, otherwise it will not be valued.

          

c)  Missing data can be assumed suitably.

Bloom's Cognitive Levels of Learning (BCLL)

	Remember
	L1
	Apply
	L3
	Evaluate
	L5

	Understand
	L2
	Analyze
	L4
	Create
	L6








Part - A 




Max.Marks:20
Answer all QUESTIONS

	
	
	BCLL
	CO(s)
	Marks

	1
	Define Rayleigh and Rician fading channels. Mention their applications in wireless systems.
	L1
	CO1
	[2M]

	2
	Explain the importance of cyclic prefix in OFDM systems.
	L2
	CO2
	[2M]

	3
	Derive the BER expression for space-time coding. Explain its role in enhancing reliability.
	L3
	CO3
	[2M]

	4
	Compare transmit and receive antenna diversity in MIMO systems with an example.
	L4
	CO4
	[2M]

	5
	Discuss the concept of spatial multiplexing in MIMO systems and its effect on channel capacity.
	L2
	CO5
	[2M]

	6
	List the challenges in mmWave MIMO wireless systems.
	L1
	CO6
	[2M]

	7
	Analyze how diversity improves BER performance in Rayleigh fading. Provide a short example.
	L3
	CO1
	[2M]

	8
	Explain the role of eigenvalues in MIMO channel capacity computation with a mathematical context.
	L4
	CO3
	[2M]

	9
	Evaluate the key advancements in massive MIMO technologies for 5G with their practical applications.
	L5
	CO6
	[2M]

	10
	What is Zero Forcing (ZF) in MIMO systems? Explain its application briefly.
	L1
	CO4
	[2M]








Part – B 




Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	
	 
	
	BCLL
	CO(s)
	Marks

	11.
	a)
	Using mathematical expressions model wireless communication systems.
	L1
	CO1
	[5M]

	
	b)
	Explain BER performance improvement using frequency diversity with a numerical example.
	L2
	CO1
	[5M]

	
	
	
	
	
	

	12.
	a)
	Derive an expression for the PAPR in OFDM systems. Suggest a technique to reduce PAPR.
	L3
	CO2
	[5M]

	
	b)
	Draw the block diagram of multi carrier modulation.
	L4
	CO2
	[5M]

	
	
	
	
	
	

	13.
	a)
	Derive the BER for maximal ratio combining in a Rayleigh fading channel with step-by-step reasoning.
	L3
	CO3
	[5M]

	
	b)
	Analyze the BER performance of transmit beamforming techniques. 
	L4
	CO3
	[5M]

	
	
	
	
	
	

	14.
	a)
	What is Zero Forcing (ZF) in MIMO systems? Explain its application with pros and cons.
	L1
	CO4
	[5M]

	
	b)
	Compare the channel capacities of ZF, MMSE, and SVD techniques in MIMO systems.
	L2
	CO4
	[5M]

	
	
	
	
	
	

	15.
	a)
	Explain how the BLAST architecture enables spatial multiplexing in MIMO systems. 
	L3
	CO5
	[5M]

	
	b)
	Evaluate the performance of MRT in achieving diversity in MIMO-OFDM systems. 
	L5
	CO5
	[5M]

	
	
	
	
	
	

	16.
	a)
	Analyze the role of generalized spatial modulation in massive MIMO systems. 
	L4
	CO6
	[5M]

	
	b)
	Critically evaluate the channel estimation challenges in multi-user MIMO systems. 
	L5
	CO6
	[5M]

	
	
	
	
	
	

	17.
	a)
	Explain the differences between Rayleigh and Rician fading models in terms of BER performance.
	L2
	CO1
	[4M]

	
	b)
	Analyze the effects of frequency offset in OFDM systems with real-world examples.
	L3
	CO2
	[3M]

	
	c)
	Describe the role of receiver equal combining in improving BER performance. 
	L4
	CO3
	[3M]

	
	
	
	
	
	

	18.
	a)
	Compare MMSE receiver over ZF receiver.
	L1
	CO4
	[4M]

	
	b)
	Explain the concept of orthogonal space-time block codes. 
	L2
	CO5
	[3M]

	
	c)
	Discuss about the different challenges foe existing cellular networks.
	L5
	CO6
	[3M]
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