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Tutorial Overview: Heterogeneous small-cell networks (HetNets) are considered as a striking
solution to the challenging demands such as high spectral and energy efficiency of 5G mobile
communication networks. HetNets are typically composed of multiple radio access technologies
(RATs) where multiple low-power, low-cost user/operator deployed small cell base stations are
complementing the existing macrocell network. Efficient and satisfactory operation of all these
densely deployed small cells hinges on the economical and ubiquitous backhaul/fronthaul
provisioning. Hence, there are considerable market interests on the development of innovative
and smart backhaul/fronthaul solutions for ultra-dense HetNets. There is a wide range of
backhaul/fronthaul solutions that together can address the transportation of heterogeneous-
types of data between heterogeneous access nodes and core network.

In this tutorial, we will first study the backhaul/fronthaul requirements of HetNets (such
as data rate, latency and implementation cost, etc.) and then present a comparative overview
of several wireless backhaul/fronthaul technologies for HetNets. Free-space optical (FSO) and
mm-wave technologies are considered as potential candidates to enable high capacity and low
latency wireless backhauling/fronthauling. Hybrid backhaul/fronthaul approaches, such as
usability of FSO and mm-wave with RF wireless backhaul/fronthaul systems, will then be
presented and discussed in detail. The tutorial will also present smart solutions and novel
frameworks to address the backhaul/fronthaul requirements and then discuss some recent
industrial practices for fronthaul design in HetNets. This tutorial further targets to present some
recommendations on underlying wireless backhaul/fronthaul solutions/frameworks by taking
the associated deployment cost into consideration. Several simulation results and case studies
will be presented to demonstrate the effectiveness of the emerging backhaul/fronthaul
technologies and their comparison to the existing and other traditional technologies.

Specifically, this tutorial will provide answers for the following:

e What are the backhaul/fronthaul requirements for 5G networks (such as data rate,
latency, etc.)?

e What are the emerging high data rate competitive technologies to build wireless
backhaul/fronthaul network between RRUs and BBUs in HetNet (hybrid RF, FSO, mm-
wave and UAVs)?

e What are the industrial practices and associated challenges for fronthauling/backhauling
in HetNets?

e What are the backhaul/fronthaul relaxation approaches (traffic offloading, D2D, Wi-Fi
and WiGig enabled HetNets)?
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