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Guest Editorial
Special Issue on Energy-Efficient Reconfigurable
Wireless Communication and Networks

HE NEXT-GENERATION wireless communication and

networks are envisioned to become controllable, pro-
grammable, and intelligent by leveraging emerging technolo-
gies such as Intelligent Reflecting Surface (IRS) and Cognitive
Radio. Reconfigurable wireless networks aim to enable “intel-
ligence” into the existing system to perceive and assess the
available resources, autonomously learn to adapt to the wire-
less environment’s dynamism and reconfigure its operating
mode to maximize the utility of the available resources.
Moreover, it needs to be energy efficient to support the techno-
logical limitations on energy supply and mitigate the effect of
the information and communication technologies. Apart from
that, the newly designed solutions need to be energy effi-
cient to accommodate the power consumption of the numerous
devices in wireless communication and Networks. This spe-
cial issue aims to motivate the researchers to design novel
schemes and architectures for the energy-efficient reconfig-
urable wireless communication and networks. This issue has
47 high-quality papers covering several aspects of reconfig-
urable wireless communication and networks. Among them,
17 papers with significant original contributions were eventu-
ally selected for publications in this special issue.

In the first work, Yuan et al. [A1] proposed an energy storage-
aided reconfigurable renewable energy supply scheme for the 5G
base stations. They used deep reinforcement learning to design
the scheme on an online battery discharging/charging schedule.
The paper by Dev et al. [A2] presented an optimal CH selection
scheme for optimizing the energy utilization in IoT networks.
In the proposed scheme, the authors used the Harris Hawks
Optimization algorithm. They analyzed the performance of the
proposed scheme while evaluating the metrics such as delay,
load, number of alive nodes, residual energy, and temperature.
In the third work, Yao et al. [A3] designed a multilevel coopera-
tive MPTCP Incast performance evaluation model. They studied
the delay performance in MPTCP Incast throughput collapse.
Gupta et al. [A4] proposed an Adam optimized LSTM-based
scheme while ensuring energy harvesting in the downlink trans-
mission of a RIS-enabled wireless communication network. The
authors used an LSTM-based deep learning model for training
and evaluated the optimal RIS configuration for improved energy
harvest in the proposed scheme. In another work, Das et al. [AS5]
studied a multi-hop D2D communication scheme for cellular
networks to reduce associated electromagnetic radiation (EMR).
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They formulated a detailed analytical model while considering
the linear and random network topologies. Soleymani et al.
[A6] also proposed an improper Gaussian signaling (IGS)
scheme to improve the spectral and energy efficiency (EE) of a
multicell broadcast multiple-input, multiple-output (MIMO)
reconfigurable-intelligent-surface (RIS)-assisted channel. To
design the proposed scheme, they used minimum-weighted-
rate, weighted-sum-rate, minimum weighted-EE, and global-EE
maximization. An et al. [A7] presented a joint training of
the superimposed direct and reflected Links in Reconfigurable
Intelligent surface (RIS) for multiuser communication. They
addressed the challenging issues of channel estimation and
beamforming optimization using a training approach. The work
by Li et al. [A8] studied a Federated Deep Learning (FDL)
based algorithm to maximize the total throughput of multiple
Intelligent Reflecting Surfaces (IRSs) assisted multiuser com-
munication system. Xu et al. [A9] designed a power allocation
intelligent optimization scheme for mobile Internet of Things
(IoT) networks. In the proposed scheme, the authors used an
improved grey wolf optimization IGWO) algorithm to design
the scheme.

In another work by Li ef al. [A10] the authors presented an
energy-efficient task offloading scheme in a delay-constrained
mobile edge computing environment. In the proposed scheme,
the authors considered two types of task offloading — binary
and partial. The authors solved the aforementioned NP-hard
problem using non-convex joint-optimization. Ramasamy et al.
[A11] proposed an energy-efficient data aggregation by
end-to-end security in a 3D reconfigurable wireless sen-
sor network. The proposed scheme used a packet dedu-
plication concept using hashing distance computation algo-
rithm and a cell-by-cell golden sector-based emperor penguin
colony for trust-based efficient routing. In the next work,
Jia et al. [A12] proposed an IRS-based scheme to improve
the energy efficiency in a bistatic backscatter network system.
Jegadeesan et al. [A13] designed a marine traffic management
scheme while ensuring anonymous authentication with trajec-
tory privacy. In the proposed scheme, the authors proposed to
generate an anonymous certificate, anonymous signature, and
verification certificate for resolving the security problems in a
resource-limited system.

Moreover, Paul and Maity [Al4] proposed an energy
and spectrum efficient scheme for maximizing the through-
put of CRN. In the proposed scheme, they used a sup-
port vector machine (SVM)-based primary user (PU) activ-
ity (transmit/non-transmit mode) prediction and a Deep

2473-2400 © 2022 IEEE. Personal use is permitted, but republication/redistribution requires IEEE permission.
See https://www.ieee.org/publications/rights/index.html for more information.



666 IEEE TRANSACTIONS ON GREEN COMMUNICATIONS AND NETWORKING, VOL. 6, NO. 2, JUNE 2022

Q-networks (DQN) based energy and spectrum efficient rout-
ing strategy. The work by Bebortta et al. [A15] presented
a local data reduction (LDR)-based data acquisition scheme
for edge Industrial IoT networks. In the proposed scheme,
they modeled the proposed scheme as a Markovian birth-
death process and evaluated different performance metrics
such as average data packets in the system, average data
packets in the queue, and the waiting time of data pack-
ets in the system and queue. In another work, Zhang and
Mao [A16] proposed an energy consumption minimization
scheme for the intelligent reflecting surface-based federate
learning system in a reconfigurable wireless communication
network. In the proposed scheme, the authors designed an
iterative resource allocation algorithm while jointly optimiz-
ing parameters of the parameters — bandwidth and power
resource of the IoT devices. Furthermore, Diamanti er al.
[A17] presented a dynamic resource management scheme
to optimize the end-to-end energy consumption while con-
trolling the phase shifts of the reconfigurable intelligent
surface elements in a UAV-assisted Integrated Access and
Backhaul network. In the proposed scheme, the authors
used single-leader-multiple-followers Stackelberg games for
optimizing the phase shifts of the RIS elements, the band-
width splitting, and the power allocation for the uplink users
and UAVs.

We, the Guest Editors, express our gratitude to the authors
for submitting their high-quality works. We are also thank-
ful to the reviewers for the painstaking task of providing the
timely and insightful reviews that helped maintain the high
quality of this special issue at the IEEE TRANSACTIONS ON
GREEN COMMUNICATIONS AND NETWORKING (TGCN). We
are also highly grateful to Prof. Zhisheng Niu, the Editor-in-
Chief of the IEEE TGCN, and associated staff for providing
their constant support.
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