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a) Assess the impact of user demands on the evolution of soﬁware def" ned
' radio (SDR) and cognitive radio (CR) technologies.

b) A reconfigurable digital radio uses an OFDM waveform with 64
' subcarriers and a subcarrier spacing of 15 kHz. Calcu[ate the total
- bandwidth.
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Q2

| networks, incorporating reconfigurable components

Q3

i Develop a block diagram of a realistic SDR architecture for WiMAX
|

a) Describe how a software tunable impedance synthesizer optimizes radio
. performance.

b) Analyze the challenges of - 1mplementmg sensing and awareness
functionalities in SDR-based: cogmtive radios. Devise a method for
evaluating the accuracy of spectrum sensing in cognitive radios.

Q4

Describe the difference between spatial multiplexing and space-time coding
in MIMO systems. For a MIMO system with 4 transmit antennas and 2
receive antennas, calculate the total number of spatial streams. Also analyze
the role of antenna Spacmg in reducing interference in MIMQO-based SDR
systems.

Q5

a) Analyze’ ‘the trade offs between linear and nonlinear power amplifiers in
SDR. systems
b) Ina: pulse shapmg filter, the roll-off factor is 0.25 and the symbol rate is 1
~MSym/s. Calculate the bandwidth of the filter.

Q6

.Diffgrentiate between the architectures of ASIC, DSP, FPGA, GPPs and
hybrid-DSP/FPGA platforms.

Q7

Analyze the effect of ADC resolution and sampling rate on the overall
performance of CR. Suppose a CR system employs a receiver with an ADC
resolution of 12 bits. What is the total number of discrete levels in the ADC?

Q8

‘ Create a model for integrating multiple antenna systems with SDR for future
| 6G applications.

Q9

- Compare NOMA with traditional Orthogonal Multiple Access (OMA)
_techniques in terms of throughput, fairness, and spectral efficiency in CRNs
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