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T

HIS second of the two issues on wireless transmission of
information and power starts with some works on Simultaneous Wireless Information and Power Transfer (SWIPT),
then switches to Wirelessly Powered Communication Networks (WPCNs), and finishes with a few works on Wirelessly
Powered Backscatter Communication (WPBC).
Zhou et al. formulate a secrecy rate maximization problem
for amplify-and-forward (AF) relaying with SWIPT based
on directional modulation. The optimization problem is not
convex and hence is difficult to solve. The paper provides
various solutions (some close to optimal) for this problem
under various settings.
Deng et al. analyze the energy and rate meta distributions
in a Wireless Information and Power Transfer (WIPT)-enabled
device-to-device (D2D) network where D2D users are modeled by a Poisson bipolar network and ambient RF transmitters
are modeled by a Poisson point process. The new performance
measure is the meta distribution of the transferred energy,
which is the distribution of the conditional energy outage probability given the locations of the RF transmitters. A new notion
of transmission efficiency is also introduced and exploited to
design such a WIPT-enabled D2D network.
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Li et al. present a stochastic network analysis to study
the throughput maximization problem of a multiuser wireless
powered communication (WPC) system under data buffer
capacity constraints. It additionally considers finite energy
storage capacity, nonlinear energy harvesting circuits, and stochastic data arrivals at the user terminals. The paper proposes
an optimal time allocation algorithm for the downlink (DL)
power transfer and the uplink (UL) information transfer of the
users, where their minimum throughput is maximized. Further,
it analytically derives the optimal transmit power in the DL
and UL when the throughput is fixed.
Shan et al. study the problem of transmission delay minimization for a point-to-point WPC link, considering the arrival
time of the data packets and the maximum storage capacity
of the energy harvester. The paper first obtains the optimal
transmission rate that minimizes the transmission delay for
the offline case where packet information is known prior to
transmission. This rate is then used for solving the problem
for the online case where packets arrive dynamically without
prior information, enabling the system to achieve near-optimal
performance.
Zewde et al. study optimal resource allocation for WPCNs
in the presence of delay-limited sources. To this end, they
first study the throughput maximization for a single user
and multiple users, respectively. Then the energy efficiency
optimization is studied for both Time-Division Multiple
Access (TDMA) and non-orthogonal transmissions. Given
that throughput, delay, and energy are the three fundamental
metrics in wireless networks, this paper addresses them in the
context of WPCNs, so as to overcome their double near-far
problem.
Zhang et al. propose a resource allocation scheme to support
WIPT over a relay-assisted full-duplex network, in which
WIPT is performed via the DL and only information is
transmitted via the UL. Power splitting (PS) is used to
enable simultaneous WIPT. To maximize the minimal sum
of DL and UL rates, the proposed schemes optimize the
subcarrier and power allocation, relay selection and PS ratio.
To solve the non-convex max-min optimization problem,
the paper develops an asymptotically optimal algorithm and
a suboptimal algorithm after transforming the problem into a
convex one.
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Chang et al. investigate an energy efficient resource allocation problem for the wireless power transfer (WPT) enabled
OFDMA multicell networks. Many antennas at the base stations deliver power in the downlink and the users can recycle
and utilize the received energy for uplink data transmission.
The paper proposes time, subcarrier and power allocation
strategies with the objective of maximizing the energy efficiency under perfect and imperfect channel state information.
Performance evaluations are conducted to demonstrate the
advantages of the proposed schemes.
Nguyen et al. study one-way and two-way multi-pair AF
relay networks in which the low-cost relays receive energy
from the users for assisting data transmission. To guarantee
fairness between user pairs, the max-min energy efficiency
is maximized by jointly optimizing the data rates, users’
transmit power, relays’ processing coefficient, and energy
harvesting time for such a network. The paper constructs a
relatively realistic energy consumption model and proposes
inner approximation based algorithms with low complexity to
solve the max-min problems.
Malik et al. consider a wireless powered two-hop fullduplex MIMO relay channel. To keep the relay energyneutral, they propose energy recycling as well as wireless
energy transfer from the source. Under the energy-neutrality
constraint, with the assumption that the relay uses power
division to balance information and energy transfer, the paper
develops a convex optimization framework to evaluate the
fraction of power that each relay receive antenna requires to do
harvesting, and the power allocation on each transmit antenna
for the source and the relay.
Li et al. propose a joint power transfer, sensing, compression
and transmission algorithm for a wirelessly powered crowd
sensing (WPCS) application. An operator provides energy to
multiple sensors, and each sensor gathers sensory information,
compresses the information, and transmits the information to
the operator. The sensors are incentivized to provide better
data utility by receiving high power allocations from the
operator. The paper formulates a joint optimization problem
that maximizes the data utility of WPCS while minimizing the
power consumption of the operator.
Du et al. present the problem of jointly optimizing node
deployment, wireless energy transfer and sensor scheduling in
a wireless powered sensor network (WPSN), driven by cost
considerations (minimizing the number of nodes deployed) as
well as quality-of-service requirements (supporting a required
sampling rate). The paper decouples the problem into a
deployment problem and a recharging and scheduling problem,
which ensures the optimality of a greedy algorithm for node
deployment, as well as the optimality of shortest lifetime
recharging strategies and max energy sensor scheduling.
Psomas et al. consider a mmWave WPSN where the access
point employs beamforming techniques to transfer energy to
the sensors of a selected sector of the cell. This setting is
investigated from a large-scale point-of-view where spatial
randomness is considered with the aid of Poisson point
processes. The network performance is evaluated in terms of
the energy outage probability of a sensor in the DL as well as
the beam outage probability in the UL. The paper also analyzes

the effects of location awareness and event estimation in such
a large-scale network.
Li et al. develop a novel wireless power transmission
system, in which an unmanned aerial vehicle (UAV) equipped
with RF energy transmitter charges IoT devices. The paper
proposes a prediction-based dynamic charging policy, in which
a machine learning framework of echo state networks is
used to predict the energy consumption of each sensor node
during the next period, and an improved k-means clustering
algorithm is employed to implement the clustering for all the
sensor nodes, aiming at maximizing the network utility and
minimizing data packet losses.
Zhang et al. consider expectation maximization (EM)-based
clustering methods for joint channel estimation and detection
for ambient backscatter. Two detection algorithms are proposed to learn the backscatter symbols by using clustering
methods that allow learning mixture parameters from data,
without requiring channel state information. The paper models
all unknowns relevant to backscatter as constants, and then,
based on the complex Gaussian noise of the receiver, models
the received signal as a mixture of Gaussians, with mean and
covariance matrix estimated using the EM algorithm.
Vougioukas et al. deal with frequency shifting based ambient backscatter communications. Both analog and digital tag
modulation schemes are considered, and the corresponding
receivers are designed for ultra-low power and high performance. A prototype was implemented with low-cost tag,
based on FM remodulation principles, demonstrating the
transmission ranges up to 26 meters. Additionally, the paper
shows that shifted-BPSK with short forward-error-correction
coding offers tremendous performance gains with a modulated
ambient signal, i.e., modulation of the ambient signal is helpful
for the coded scheme.
This concludes the two special issues on wireless transmission of information and power. The breadth of the topics
reported in these two issues demonstrates the interest of the
community in this new and active research area. It is our hope
that those two special issues will stimulate and encourage
further research in the broad area of wireless transmission of
information and power.
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