
ver the last decade, energy harvesting has emerged
as a promising approach to enable self-sufficient

and self-sustaining operation for devices in energy-con-
strained networks by scavenging energy from the ambient
environment to power up devices.

In particular for wireless sensor networks, if sensors,
which spread throughout a home or factories, in buildings,
or even outdoors, are powered by energy harvesting, there
are no batteries to replace and no labor costs associated
with replacing them. For a cellular network, energy har-
vesting can be used to provide power in many elements of
a telecom network, saving considerable costs in electricity
supply, and providing low maintenance monitoring. As
another important focus, RF energy is currently broadcast
from billions of radio transmitters around the world. The
ability to harvest RF energy from ambient or dedicated
sources enables wireless charging of low-power devices and
has significant benefits for product design, usability, and
reliability.

This Feature Topic focuses on energy harvesting related
issues in communications, through presenting a holistic
view of research challenges and opportunities in the
emerging area of energy harvesting communications. We
hope this Feature Topic is able to help readers obtain bet-
ter understanding of some key issues in energy harvesting,
and drive more research interests. The Feature Topic has
three parts, with 10 accepted papers presented in Part 1,
nine accepted papers included in Part 2, and four accepted
papers to appear in Part 3.

The second part of this Feature Topic starts with an
article “Toward Self-Sustainable Cooperative Relays:State-
of-the-Art and the Future,” by Kuang-Hao Liu et al.,
examines the current progress in energy harvesting relays
with special emphasis on wireless power transfer through
RF signals that carry both information and energy at the
same time.

The article “RF-Powered Cellular Networks: Key Chal-
lenges and Solution Techniques,” by H. Tabassum et al.,
surveys the related research advancements in RF-powered
cellular networks and their limitations, as well as design
considerations for RF-powered cellular networks that can

potentially tackle the major challenges and open up new
research directions.

The article “Wireless Energy Harvesting in Interference
Alignment Networks,” written by Nan Zhao et al., presents
an overview of wireless energy harvesting in interference
alignment networks, and provides a unified framework to
jointly study wireless energy harvesting and interference
alignment.

The article “A Survey of Energy Harvesting Communi-
cations: Models and Offline Optimal Policies,” by Yejun
He et al., reviews the different ways of harvesting the
ambient energy in energy harvesting communications and
the models of energy harvesting communications.

The article “Cutting the Last Wires for Mobile Commu-
nication by Microwave Power Transfer,” by Kaibin Huang
et al., provides an introduction to wireless powered com-
munications by describing the key features of wireless pow-
ered communications, shedding light on a set of frequently
asked questions, and identifying the key design issues and
discussing possible solutions.

The article “Energy Harvesting Small Cell Networks:
Feasibility, Deployment and Operation,” by Yuyi Mao et
al., conducts a comprehensive study of energy harvesting
small cell networks, and investigates important aspects,
including the feasibility analysis, network deployment, and
network operation issues.

The article “Wireless Energy Harvesting for Internet of
Things,” written by Pouya Kamalinejad et al., summarizes
enabling technologies for efficient wireless energy harvest-
ing units, analyzes the lifetime of wireless energy harvest-
ing enabled Internet of Things devices, briefly studies
future trends in the design of efficient wireless energy har-
vesting systems, and specifies research challenges that lie
ahead.

The article “Joint Wireless Information and Energy
Transfer in Massive Distributed Antenna Systems,” by
Fangchao Yuan et al., discusses the research opportunities
in the joint wireless information and energy transfer in
massive distributed antenna system.

The article “When Telecommunication Networks Meet
Energy Grids: Cellular Networks with Energy Harvesting
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and Trading Capabilities,” written by Davide Zordan et al.,
presents recent developments in energy harvesting, the
way future energy markets are expected to evolve, and the
new fundamental trade-offs that arise when energy can be
traded.
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