Title: From Wireless Power Transfer to Wireless Powered Communications

Abstract:
This tutorial aims to familiarize the attendees with the new communication paradigm of wireless
powered communications (WPC). Conventional energy-constrained wireless systems such as sensor
networks are powered by batteries and have limited lifetime. Wireless power transfer is a promising
technology for energy sustainable networks, where terminals can harvest energy from the ambient
electromagnetic radiation through appropriate electronic circuits. Since radio signals carry both
information and energy at the same time, a unified study on simultaneous wireless information and
power transfer (SWIPT) is an emergent topic. In this tutorial, we discuss the principles of WPC with an
emphasis on the integration of the SWIPT concept in modern communication systems such as
broadcast channel, relay channel, interference channel and ad-hoc networks. The tutorial is divided
into three parts. In the first part, we will present the basic background of the tutorial and we will
introduce some fundamental notions of wireless communications, cooperative networks, and stochastic
geometry. In the second part, particular attention is paid to the main characteristics of WPC technology
as well as the key networking structures and performance enhancing techniques. The third part focuses
on the SWIPT architecture and its main practical implementation techniques. We study different
network topologies and particular attention is given to the employment of SWIPT in cooperative
networks; a system-level analysis of SWIPT is also presented by using tools from stochastic geometry
and convex optimization.
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