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uantum communication researchers have achieved signif-

icant progress during the recent decades and quantum

networking has shown promise in terms of improving the
overall functional benefits of the Internet and enabling applica-
tions with no counterpart in the classical world. It is a break-
through technology towards the unimaginable future. In a
quantum network, the source and destination may be connected
by quantum repeaters/routers for facilitating qubit transmissions.
The quantum network of the future is envisaged to pervade
the entire globe, relying on terrestrial components, satellites,
airplanes, ships, and other vehicles. It is anticipated that it will
support nearly unconditional security, super-computing power,
large network capacity - even at high velocity - and privacy.

In the current era, quantum networks are similar to the early
stage of the classical Internet in the 1970s. However, they exhibit
fundamentally different features, obeying the uncertainty princi-
ple, the non-orthogonal indistinguishable theorem, the quantum
non-cloning theorem, entanglement and superposition. These
constraining features make the design of quantum networks a
challenging task. Circumventing this task, we successfully orga-
nized IEEE Network special issue and series 1 on Quantum Com-
munications and Networking (September Issue, 2022). Following
those issues, we continue to organize series on this topic, and
this is series 3 issue. Of the 34 submitted papers, 8 were accept-
ed, and for this issue. The selected articles in this issue mainly
cover the topics on quantum key distribution (QKD) network
and entanglement-assisted quantum networks and computing.

QKD network will play the fundamental role to provide secu-
rity for the near-future communications, and the long-distance
QKD, function virtualization and softwarization, simulation
and emulation, and the integration with classical network are
discussed in this special issue. Targeting at achieving long-dis-
tance QKD, the first article, Bae et al. [A1] explore blockwise
post-processing to address highly dynamic satellite channel con-
ditions due to various environmental factors, which demon-
strates that the blockwise strategy can significantly outperform
the non-blockwise strategy. The second article, Lopez et al. [A2]
quest the virtualization and softwarization of critical compo-
nents in the quantum networks and introduces an operational
model for QKD networks leveraging the virtualization of control
and key management functionalities, which has been validated
at the 5G Telefonica Open Network Innovation Centre. The
third article, Mehic et al. [A3] emphasize the network emulators
and describes the simulations and emulations of the national
Czech QKD network including the processes of generating,
processing, storing, and consuming cryptographic keys. The
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fourth article, Li et al. [A4] foresee QKD to be integrated into
telecommunications networks as an add-on module with critical
technologies, such as link multiplexing, miniaturized QKD, and
transmission optimization, and envisions an evolution roadmap
consisting of three stages for the future development of QKD
networks.

For the entanglement-assisted quantum networks and comput-
ing, the key technologies for quantum data center network, space-
air-ground integrated network (SAGIN), and quantum machine
learning framework for wireless sensing applications are intro-
duced here. The fifth article, Vista et al. [A5] focus on the quan-
tum data center networks and uses the properties of quantum
network hardware—specifically, the entanglement generation and
quantum switch operation rates—to optimize quantum job execu-
tion schedules, where the system architecture and performance
benchmark also have been introduced. The sixth article, Khan et
al. [A6] demonstrate the integration of non-terrestrial networks
(NTNs) and terrestrial networks (TNs) for quantum anonymous
communication (QAC), highlighting possible architectures and
key challenges in these integrated NTN-TN quantum anonymous
networks (QANs). The seventh article, Liao et al. [A7] propose a
general quantum machine learning framework for wireless sensing
applications in the Artificial Internet of Things (AloT), which pro-
vides a systematic approach for designing deeply interpreted wire-
less sensing models based on quantum machine learning. To solve
the problem of blockages among the SAGIN nodes, the eighth
article, Trinh et al. [A8] introduce the applications of optical recon-
figurable intelligent surfaces (ORISs) in the SAGIN and outlines
the road ahead towards the practical realization of ORIS-aided
next-generation quantum SAGINSs.

We would like to take this opportunity to thank all the review-
ers for their great support in reviewing these manuscripts. We
also thank the previous Editor-in-Chief, Dr. Chonggang Wang
and the current Editor-in-Chief, Prof. Jiming Chen, for his sup-
portive guidance during the entire process.
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