Wireless sensor networks (WSNs) research has predomi-
nantly assumed that sensor nodes are powered by a portable
and limited energy source, viz., batteries. Once a sensor’s
power supply is exhausted, it can no longer fulfill its role
unless the source of energy is replenished. Therefore, it is
generally accepted that the usefulness of a wireless sensor
expires when its battery runs out. Much of the research on
wireless sensor networks has therefore focused on efficient
methods to minimize energy usage in order to extend the
lifetime of the nodes that form the network. Battery-powered
WSNs have some obvious disadvantages. Firstly, the batteries
must be replaced every so often. There can be situations where
replacing a battery is totally infeasible such as when a wireless
sensor node is embedded within a concrete building or some
other place that humans cannot reach. Secondly, batteries can
leak their contents into the surrounding environment which can
lead to serious problems, from pollution of the environment
to corrosion of the surrounding structure that compromises the
structural integrity. This has led to the development of inno-
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with these challenges in mind, we design a data delivery
protocol for a multi-hop WSN that is powered by RF energy
harvesting. We adopt a sink-synchronized polling approach
which aims to optimize the usage of the minute amounts of
harvested energy available to sensor nodes. In the next section,
we discuss the related work on RF energy harvesting WSNs.
This is followed by our protocol description and experimental
validation process. We conclude with a discussion of pre-
vailing challenges and open issues in RF energy harvesting
powered WSNs, as well as areas for future research.

II. RELATED WORK

Research on network protocols for WSNs powered solely by
EH [1] has only started to appear very recently. In [2], various
Carrier Sense Multiple Access (CSMA)-based and polling-
based medium access control (MAC) protocols have been
evaluated in terms of throughput and fairness using simulations
that used harvesting rate data obtained from empirical charac-
terization of commercial energy harvesting devices. The study
also noted that sensor nodes waiting to synchronize in slotted






























