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Tutorial Overview

The advent of more easy-to-use and powerful mobile user equipment such as smartphones and tablets
has led to an exponential increase in the mobile data traffic in the recent years. This trend is expected
to continue during the next decade. In this context, heterogeneous and small cell networks (HetSNets),
which are characterized by a large number of network nodes with different transmit power levels and
radio frequency coverage areas, including macrocells, remote radio heads, microcells, picocells,
femtocells and relay nodes, have attracted much momentum in the wireless industry and research
community. Despite the many accomplishments in HetSNets development and deployment in the last
few years, many technical challenges to efficient rollouts of HetSNets remain. Moreover, if a 100x
capacity increase is meant to be achieved to satisfy gigabit user experiences and ultra-low latency in the
following years, there will be a need to go denser and denser with the cellular deployments. This leads
to future ultra-dense small cell networks. Such ultra-dense network deployment will also make use of
higher frequency bands where there is more available bandwidth and will contain a larger number of
antennas to exploit pre-coding techniques. These challenges call for a thorough reappraisal of
contemporary wireless network technologies. The goal of this tutorial is to provide a comprehensive
review of key theoretical, standardization, and deployment aspects related to the present and the
future HetSNets technologies. Besides, this tutorial will present a new theoretical tool, Deterministic
Network Analysis (DNA), for network performance analysis.

A detailed breakdown of the tutorial is as follows:

Part I: Understanding capacity scaling in wireless cellular networks — Some noteworthy trends & their
benefits and drawbacks

Part Il: Ultra-dense small cell networks — A new paradigm in network deployment

Part Ill: Current and new theoretical tools to analyze ultra-dense small cell networks — Stochastic
Geometry and Deterministic Network Analysis (DNA)
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