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Preface

The primary objective of this book is to discuss how to improve the throughput of
Mobile Switching Center (MSC) in Global System for Mobile Communications
(GSM) network.

The book begins by building the core knowledge of Global System for Mobile
Communications in Chapter ‘Introduction.’ It presents an overview of GSM net-
work architecture and databases. Many approaches relevant to prior work are
discussed.

Chapter ‘Sliding Window Algorithm’ discusses fixed block of seven days
algorithm and develops an approach for maximizing GSM network throughput and
minimizing the call setup time by using proposed sliding window of size seven days
algorithm. The key advantage of this model is to reduce call setup time between the
caller and the receiver in a network.

Chapter ‘Performance Measurement of Sliding Window Algorithm’ discusses a
simulation model for evaluating the performance of fixed block of seven days and
sliding window of size seven days algorithms. Chapter ‘A Model for Determining
Optimal Sliding Window Size’ discusses a model to determine optimal window size
in order to maximize the network throughput and minimize call setup time.

Chapter ‘Integrating Sliding Window Algorithm with a Single Server Finite
Queuing Model’ presents integration of sliding window algorithm with a single
server finite queuing model. Then, a simulation model is developed for evaluating
the performance of sliding window of size seven days algorithm and integrated
model (IM) at an MSC service area employing call setup time and throughput as
performance criterion.

Chapter ‘Integrating Sliding Window Algorithm with a Multiple Server Finite
Queuing Model’ presents integration of sliding window algorithm with a multiple
finite queuing model. Later, a simulation model is developed for evaluating the
performance of sliding window of size seven days algorithm and integrated model
with a multiple channel IMMC) at an MSC service area with regard to call setup
time and throughput. Through simulation results, there is a significant increase in
performance metrics of the proposed integrated model (IM) and IMMC for one
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MSC service area. Obviously, it is recommended to consider adopting IM and
IMMC for the entire GSM network for improving its throughput by 4.78%.

Chapter ‘Method for Determining Optimal Number of Channels’ discusses a
decision model for determining the optimal number of channels. Average call setup
waiting time in system and idleness percentage of channels are used as criteria of
optimization. A simulation model is formulated by employing the aspiration
decision model for profiling the behaviour of average call setup waiting time in
system and idleness percentage of channel as a function of number of channels. It is
employed to simulate assuming sliding window of size seven days. It is found that
as the number of channels increases, the average call setup waiting time in system
decreases and idleness percentage of channels increases. It facilitates the decision
maker to choose the optimal number of channels for the chosen aspiration/service
levels.

Rajampet, India Nuka Mallikharjuna Rao
Chennai, India Mannava Muniratnam Naidu
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