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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
	How does MIMO improve data throughput and capacity in wireless communication systems?
	L2
	CO1
	[2M]

	2
	How can the fast-fading channel be modeled in communication systems?
	L2
	CO2
	[2M]

	3
	What is the key difference between OSTBC and traditional space-time block codes?
	L1
	CO3
	[2M]

	4
	How does the propagation channel model for massive MIMO differ from that of conventional systems?
	L2
	CO4
	[2M]

	5
	What is Orthogonal Frequency Division Multiple Access (OFDMA) and how does it enable multiple users to share the same spectrum?
	L2
	CO5
	[2M]

	6
	How do channel models for millimeter-wave (mmWave) MIMO systems differ from traditional channel models?
	L1
	CO6
	[2M]

	7
	What is the difference between 4G and 5G technology?
	L1
	CO1
	[2M]

	8
	What is the role of beamforming in mmWave communication?
	L1
	CO3
	[2M]

	9
	What is the difference between single-hop and multi-hop Device-to-Device (D2D) communications?
	L1
	CO5
	[2M]

	10
	What is Universal Filtered Multi-Carrier (UFMC) and how does it improve upon OFDM?
	L2
	CO6
	[2M]








Part – B 




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

	11.
	a)
	Explainoverview of 5G broadband wireless communications, detailing its key technological innovations and advantages over previous generations.
	L1
	CO1
	[5M]

	
	b)
	Explain how MIMO technology enhances theperformance of 5G networks and describe thetechnical challenges in scaling MIMO systems forlarge-scale deployment
	L2
	CO1
	[5M]

	
	
	
	
	
	

	12.
	a)
	Explain the concept of receiver selection combining wireless communications. 
	L1
	CO2
	[5M]

	
	b)
	Compare and contrast Rayleigh and Ricean fading models in wireless communication
	L1
	CO2
	[5M]

	
	
	
	
	
	

	13.
	a)
	Explain the concept of beamforming and its significance in improving wireless communication systems?
	L2
	CO3
	[5M]

	
	b)
	Discuss the concept of Orthogonal Space-Time Block Coding (OSTBC)?
	L1
	CO3
	[5M]

	
	
	
	
	
	

	14.
	a)
	Discuss the impact of imperfect Channel State Information (CSI) on the performance of massive MIMO systems.
	L4
	CO4
	[5M]

	
	b)
	Explain the concept of spatial modulation and how it enhances the performance of MIMO systems.
	L2
	CO4
	[5M]

	
	
	
	
	
	

	15.
	a)
	Discuss the concept of Filter Bank Multi Carrier (FBMC) and its benefits over OFDM. 
	L1
	CO5
	[5M]

	
	b)
	Explain the concept of Non-Orthogonal Multiple Access (NOMA). 
	L1
	CO5
	[5M]

	
	
	
	
	
	

	16.
	a)
	Discuss the requirements for effective channel modeling in 5G systems. Highlight the challenges posed using higher frequencies?
	L2
	CO6
	[5M]

	
	b)
	Explain the concept of Machine-to-Machine (M2M) communication and its relevance to 5G networks.
	L1
	CO6
	[5M]

	
	
	
	
	
	

	17.
	a)
	Discuss the concept of generalized special modulation in 5G communications?
	L2
	CO1
	[4M]

	
	b)
	Examine Multiple Access Techniques that are used in 5G Technology.
	L1
	CO2
	[3M]

	
	c)
	Analyze the significance of eigenmodes and eigenvalues in MIMO channels.
	L2
	CO3
	[3M]

	
	
	
	
	
	

	18.
	a)
	How are pilot signals used for channel estimation, and what are the challenges of pilot contamination in large-scale antenna systems
	L1
	CO4
	[4M]

	
	b)
	Discuss the key requirements for transmission in 5G systems. How do these requirements differ from previous generations
	L2
	CO5
	[3M]

	
	c)
	Discuss the concept of Device-to-Device (D2D) communication. 
	L2
	CO6
	[3M]
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