
ith the rapidly growing demand for mobile applica-
tions, future wireless networks are facing considerable

challenges in spectral efficiency. To deal with it, many techniques
have been developed recently. Among them, in-band full duplex
(IBFD), which enables a device to transmit and receive simulta-
neously at the same frequency, has ignited great interest from
both academia and industry. IBFD can potentially double the
spectral efficiency in the physical layer and also bring many
advantages in high-layer design. 

However, to fulfill the minimum performance requirement for
the current cellular networks, self-interference cancellation in
IBFD communications is still a great challenge to the physical
layer design. In addition, some system-level protocols must be
redesigned since devices need to send and receive signals at the
same frequency simultaneously.

The objective of this Feature Topic is to provide some recent
advances and design challenges on IBFD communications.
Among a large number of submissions to this Feature Topic, we
have carefully selected seven articles that cover various issues
from hardware design to system-level protocols. 

The first two articles mainly focus on recent advances and chal-
lenges related to the hardware design for self-interference cancel-
lation. The article by Mikko Heino et al. presents a novel antenna
design using resonant wavetraps. It is demonstrated that around
100 dB self-interference cancellation can be achieved by combin-
ing the developed antenna design and a digital canceller in a prac-
tical system. The article by Leo Laughlin et al. discusses how to
use electrical balance duplexers to cancel self-interference, where
various electrical balance duplexer architectures are compared,
and some perspective research opportunities are presented. 

The next three articles focus on the medium access control
(MAC) layer design of IBFD systems. The article by Karaputugala
Madushan Thilina et al. first highlights some immediate challenges
in both physical-layer and MAC-layer design in IBFD communica-
tions, and then provides a thorough survey on the existing full
duplex MAC protocols. Some future research directions on this
topic are also discussed. The article by Sanjay Goyal et al. investi-
gates scheduling in full duplex cellular networks. It is shown that
the capacity of the system with IBFD can be almost doubled com-
pared to that with half-duplex by a proposed proportional fairness
based scheduler despite self-interference. The energy efficiency of
full duplex systems is also addressed in that article. The article by
Zhongshan Zhang et al. proposes an opportunistic decode-and-for-
ward (DF)-based relay selection scheme for full duplex relay net-
works, which substantially reduces the outage probability even
though there are still some challenges for future research.

The last two articles investigate the applications of IBFD to
cognitive radio and device-to-device (D2D) networks. The article
by Yun Liao et al. introduces a new design approach for full
duplex cognitive radio networks, where the secondary user can

simultaneously sense and access the vacant spectrum. The article
by Li Wang et al. provides a comprehensive overview on how to
implement full duplex communications in heterogeneous net-
works and how to integrate full duplex radios in D2D communi-
cations. The article also discusses applications of the full duplex
techniques in future 5G networks.

Finally, the Guest Editors would like to thank all authors for
their submissions even if we are unable to accommodate all of
them in the Featured Topic. We greatly appreciate all the review-
ers for their timely and professional reviews. We also acknowl-
edge the support and guidance from the Editor-in-Chief of IEEE
Communications Magazine.
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