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Abstract

As the number of communication users and the need for more coverage in commu-
nication networks increases, new technologies are rapidly growing. Heterogeneous Cel-
lular Networks (HCNs) and Device-to-Device networks (D2D) are two new paradigms
for communication networks that could help improve the efficiency of today’s networks.
The objective of this thesis is to study the behavior of such networks and to analyze their
coverage probabilities. For a precise analysis of HCNs and D2D networks, we need to
know the required mathematical tools. Stochastic geometry is a method for the statistical
analysis of such networks.

In what follows, an HCN is considered and its coverage probability is analyzed. After
that, we derive a tight upperbound for the coverage probability. At the first glance, one
may assume that adding a new tier to an HCN improves the coverage probability. We
investigate the circumstances under which the coverage is improved by adding a new
tier. Our findings show that by adding a new tier to an HCN, the coverage probability
improves only if the SINR threshold of the added tier is less than some value which is a
function of the coverage probability of the original network.

Finally, we investigate a D2D underlaid cellular network and analyze its power dis-
tribution function. After introducing the general system model and spectrum sharing
method between cellular and D2D users, which is assumed to be underlay in-band, the
CDF of power for D2D transmitters is computed. We also derive an upperbound for the
power CDF and by considering some special cases, we observe that without losing pre-
cision, the CDF can have a simpler form. Simulation results confirm the validity of our
work.

Keywords: Stochastic geometry, Measure theory, Poisson point process, Heteroge-
neous Cellular Networks, Coverage probability, D2D Communication, Power distribu-
tion function
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