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ABSTRACT

Cognitive Radio Networks (CRNs) have emerged as a promising solution to address the spectrum scarcity problem by
enabling opportunistic spectrum access. However, the presence of primary users in the spectrum poses challenges
for the performance of CRNs. This study aims to analyze the performance parameters of CRNs in the presence of
primary users. The key performance metrics such as throughput, interference, and spectrum sensing accuracy are
evaluated in scenarios where primary users are intermittently present in the spectrum. Various techniques and
algorithms for spectrum sensing and resource allocation in CRNs are examined to assess their effectiveness in
mitigating the interference caused by primary users. The results of the analysis provide insights into the performance
trade-offs and potential optimization strategies for CRNs operating in dynamic and heterogeneous spectrum
environments.
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INTRODUCTION

Cognitive Radio Networks (CRNs) have gained the spectrum scarcity problem by enabling dynamic
significant attention as a promising solution to alleviate and opportunistic spectrum access. CRNs utilize
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cognitive capabilities to sense and adapt to the
spectrum environment, allowing secondary users to
utilize underutilized or temporarily vacant spectrum
bands. However, the presence of primary users, who
hold the licensed spectrum rights, poses a challenge to
the performance of CRNs. The coexistence and
interaction between primary and secondary users
require careful analysis to ensure efficient and reliable
operation of CRNs. Therefore, this study aims to
analyze the performance parameters of CRNs in the
presence of primary users, with a focus on throughput,
interference, and spectrum sensing accuracy.

METHOD
Problem Formulation:

The primary goal is to assess the performance of CRNs
in scenarios where primary users intermittently occupy
the spectrum.

The specific performance parameters considered are
throughput, interference, and spectrum sensing
accuracy.

Literature Review:

A comprehensive review of existing literature on CRNs,
spectrum sensing techniques, resource allocation
strategies, and interference management s
conducted.

Key concepts, algorithms, and approaches for
performance evaluation in CRNs are identified.

Simulation Setup:

A simulation environment is created to replicate the
behavior of CRNs in the presence of primary users.
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Realistic channel models, including fading and
shadowing effects, are considered to capture the
dynamics of wireless communication.

Performance Metrics Evaluation:

Throughput: The achieved data rate and capacity of
CRNs are measured to evaluate the network's
efficiency in utilizing the available spectrum.

Interference: The interference caused by secondary
users to primary users and vice versa is quantified to
assess the impact on both user categories.

Spectrum Sensing Accuracy: The accuracy of spectrum
sensing algorithms employed by secondary users to
detect the presence of primary users is evaluated.

Analysis and Comparison:

The obtained results are analyzed and compared
against performance benchmarks and existing
approaches in the literature.

The trade-offs between performance parameters and
potential optimizations are examined to identify areas
for improvement.

Sensitivity Analysis:

Sensitivity analysis is conducted to evaluate the
robustness of the performance parameters under
varying conditions such as primary user density, signal-
to-noise ratio, and deployment scenarios.

By employing the aforementioned methodology, this
study aims to provide a comprehensive analysis of the
performance parameters of CRNs in the presence of
primary users. The results obtained from the
simulation and analysis will contribute to the
understanding of CRN behavior and guide the
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development of efficient spectrum sensing, resource
allocation, and interference management strategies in
dynamic and heterogeneous spectrum environments.

RESULTS

The analysis of performance parameters in Cognitive
Radio Networks (CRNs) in the presence of primary
users yielded several key findings. The following results
were obtained:

Throughput:

The throughput of CRNs was affected by the
intermittent presence of primary users. During periods
when primary users were active, the available
spectrum for secondary users decreased, leading to
lower throughput. However, during periods of primary
user inactivity, secondary users were able to utilize the
spectrum more efficiently, resulting in higher
throughput.

Interference:

The presence of primary users introduced interference
to secondary users and vice versa. The interference
caused by secondary users to primary users depended
on the sensing accuracy and resource allocation
strategies employed by the secondary users. Effective
spectrum sensing techniques and intelligent resource
allocation algorithms helped mitigate interference and
improve the overall performance of CRNs.

Spectrum Sensing Accuracy:

The accuracy of spectrum sensing algorithms had a
direct impact on the performance of CRNs. Higher
sensing accuracy resulted in better detection of
primary users, leading to improved spectrum
utilization and reduced interference.
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DISCUSSION

The presence of primary users poses challenges to the
performance of CRNs, primarily in terms of throughput
and interference. The intermittent nature of primary
user activity requires secondary users to dynamically
adapt their spectrum access strategies. Effective
spectrum sensing techniques are crucial for accurately
detecting primary user presence and optimizing
spectrum utilization. Additionally, intelligent resource
allocation schemes are necessary to mitigate
interference and enhance the overall performance of
CRNs.

Optimization strategies such as cooperative sensing,
adaptive modulation and coding, and dynamic
spectrum access policies can be employed to improve
the performance of CRNs in the presence of primary
users. By adapting to the changing spectrum
conditions and utilizing available spectrum resources
efficiently, CRNs can achieve higher throughput and
minimize interference.

CONCLUSION

The analysis of performance parameters in CRNs
operating in the presence of primary users highlights
the challenges and opportunities in spectrum sharing
scenarios. Throughput, interference, and spectrum
sensing accuracy are critical factors that impact the
performance of CRNs. The results emphasize the
importance of employing efficient spectrum sensing
techniques and intelligent resource allocation
algorithms to optimize the performance of CRNs in
dynamic and heterogeneous spectrum environments.

To enhance the performance of CRNs, future research
should focus on developing advanced spectrum
sensing algorithms, adaptive modulation and coding
schemes, and dynamic spectrum access policies.
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Additionally, cooperative strategies among secondary
users can be explored to further improve the spectrum
utilization and minimize interference.

By analyzing and understanding the performance
parameters in CRNs in the presence of primary users,
this study contributes to the advancement of cognitive
radio technology and provides valuable insights for the
design and optimization of CRN systems in real-world
deployment scenarios.
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