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Abstract

The efficiency of mobile communication networks depends critically on its performance and
dependability attributes. One of the large-scale performance issues is to maintain the battery
life of the mobile devices (user equipments). Mobile devices have come to be equipped
with a variety of peripherals which includes, acceleration sensors, cameras, GPS, online
gaming, etc. On one side they offer convenience to the user, on another side they lead to
high power consumption. The problem of short battery life has fundamental importance
among researchers, academicians and mobile device developers. Mobile devices especially
smartphones are powered by batteries which are limited in size as well as capacity. Hence,
maintaining the power consumption issue in them is a need of the hour in next-generation

wireless network technologies.

Hardware or software component failures include manipulating system through software
changes, natural or man-made disasters, etc. Therefore, an obvious question arises which
ask, how to build and evolve network architecture to cope with any major physical or soft-
ware attack so that critical information systems can still communicate by utilizing the re-
maining available resources. Hence, future generation wireless technologies are required to
deal with the dependability issues of the network. Dependability attributes such as availabil-
ity, reliability, safety, integrity, and maintainability are required to be taken into considera-
tion substantially by future generation communication networks developers. These attributes

serve as the performance measures to quantify the quality of service.

In this thesis, we deal with the power saving issue by employing Discontinuous Reception
(DRX) mechanism in Long Term Evolution- Advanced (LTE-A) networks and conducting
performance analysis for the system considered. A selection criterion is proposed for choos-
ing DRX mechanism parameters in case of one-way and two-way communication of voice
traffic. Therefore, by exploiting the properties of the voice traffic, DRX parameters are se-
lected. In the same spirit, a model is proposed, which begins the DRX mechanism in an user
equipment depending upon the type of traffic running at the end user. Further, this model
is mapped with a vacation queue model with N policy and analyzed mathematically. The

optimal number of DRX cycles and N are obtained for the maximum power saving.

Other than this, to analyze the behavior of battery charge content of a DRX enabled user
equipment, a fluid queue model is proposed and investigated. In future, it will help the
researchers and developers in manufacturing high-performance batteries for the next gener-
ation wireless devices. To perform the performance analysis for these models, techniques
such as continuous time Markov chains (CTMCs), fluid queue and vacation queue modeling

are used.



Vi ABSTRACT

A hierarchical model is proposed for reliability and survivability analysis of LTE-A net-
works. It is further classified into upper level and lower level models. Upper level models
are reliability block diagrams (RBDs) whereas lower level models are CTMCs. This classi-
fication is performed to capture a realistic approach towards modeling, because dependent
behavior and repair of failed components, etc., are not taken into account by an RBD model.
Dependability attributes such as reliability, availability, etc., are investigated.

Finally, for achieving efficient radio resource management in next generation communica-
tion networks, existing and new technologies are combined to provide high bandwidth ac-
cess anytime and anywhere for different types of services such as real-time data services,
non-real time data services, etc. To manage the radio resources, a call admission control
scheme is proposed for heterogeneous network environment. Performance analysis is pre-
sented by considering UMTS, LTE and LTE-A communication networks under this joint
scheme. Modeling technique, called generalized stochastic Petri nets is used for the perfor-

mance analysis.
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