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Abstract:
In the last few years, research on energy-efﬁcient wireless networks has
received an upsurge of interest: many research projects have been
funded and many innovative solutions (signal processing algorithms,
communication protocols, network architectures) have been proposed.
With the emergence of new IoT-based application and service capabilities that 5G wireless networks need to be able to support, however, a
question is worth being asked: “Is it sufﬁcient that IoT-enhanced 5G wireless networks are energy-efﬁcient?” The 5G Infrastructure Public Private
Partnership (5G-PPP) says that this is not sufﬁcient. Indeed, in their “5G
manifesto” presented at the Mobile World Congress, 5G-PPP representatives have emphasized that “5G will bring drastic energy efﬁciency improvement and develop energy harvesting everywhere. This energy
chase will cover terminal devices, network elements, and the network as
a whole including data centers. For example, it will enable a 10 years
lifetime of a battery powered sensor. It will also contribute to Europe’s
objectives to improve our energy sources mix with more renewables installed, e.g., on base stations”. In a nutshell, in order to support the
emerging IoT market, 5G wireless networks are required not to operate
only in an energy-efﬁcient manner but to be as much “energy-autonomous” as possible, by harvesting energy from renewable energy sources
and radio frequency signals, which can be used for replenishing the batteries of low-energy devices and, for some IoT applications, even for allowing tiny low-energy mobile devices to operate without batteries. Even
though this was considered to be pure science ﬁction up to just one year
ago, recent technological advances have proved that this is indeed possible. In this talk, we will illustrate scenarios and applications that are
currently under discussion in order to make 5G networks energy-neutral
and, with the aid of tools from stochastic geometry, we will present a
feasibility study about the application of RF-based energy harvesting to
cellular networks.
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