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Guest Editorial
Networking Enablers for 6G Use Cases

HE FIFTH Generation Communications (5G) has paved
Tthe way for various use cases including but not limited
to networked robotics and autonomous systems, distributed
and collaborative sensor/actuator technologies, personalized
user experience and extended reality. 5SG networking builds
on three pillars to enable the accomplishment of these use
cases: enhanced mobile broadband (eMBB), massive machine
type communications (mMTC), and ultra reliable low latency
communications (URLLC). While 5G has started to become a
reality, the applications supported by these enablers require
100 microseconds at peak rate latency, 100 times faster
speed and ten times higher penetration per square kilome-
ter. Given these facts, a roadmap for the Sixth Generation
Communications (6G) has been laid out aiming at Year 2030.

Given specific challenges such as handling massive connec-
tivity to support Internet of Everything while coping with high
mobilities in the utilization of sub-6GHz components, coping
with the challenges towards the convergence of satellite, aerial
and terrestrial networks for maximized coverage, integration
of edge computing and edge learning into a complete cloud
continuum for 6G, and addressing the networking impacts of
THz and Reconfigurable Intelligent Surfaces (RIS) communi-
cations; Artificial Intelligence (AI) has been positioned as an
integral block of the 6G networks.

This Special Issue is dedicated to presenting to the read-
ership of IEEE NETWORKING LETTERS the most recent
advances in networking enablers for 6G use cases. With this
objective in mind, the issue presents a selection of theoret-
ical and practical studies to address a wide spectrum of key
challenges in 6G networking varying from intelligent resource
allocation to next generation radio access network slicing,
from next generation URLLC mmWave networks to 6G ver-
ticals. Furthermore, the special issue also aims to present
solutions for sustainable 6G-enabled services and Al-based
solutions for network operations and management including
but not limited to network security in 6G.

The special issue commences with a study that tackles
multidimensional resource allocation in [A1] Han et al. con-
sider diverse communication requirements and constraints of
co-existing users, and, in so doing, they design efficient User
Equipment (UE) utility functions that include UE-specific ser-
vice specifications and resource utilization costs to ensure
equitable Quality of Service (QoS) levels are delivered. By
delivering equitable QoS satisfaction levels for all coexist-
ing users, the study improved averaged utility with reduced
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disparity and inequality, which are reported under the long-
term Equity, Diversity, and Inclusion (EDI) metrics of a 6G
network.

Resource allocation and admission control in Next
Generation Radio Access Network (NextG RAN) still has
issues to be resolved. One example is handling the situation
when the spectrum is shared with an incumbent user with spec-
trum sensing errors. Shi et al. address this issue in [A2] by
leveraging a Deep Reinforcement Learning (DRL) approach to
assign communication and computational resources to network
slicing requests from the gNodeB to UEs. By formulating the
reward as a weighted sum of requests, their proposed strategy
leads to remarkable improvements in terms of network award,
memory usage and scalability when compared to baseline
solutions.

Resource allocation in 6G is finally tackled by the third let-
ter of the Special Issue. The work by Elsayem et al. [A3]
considers grant-free access to uplink resources in URLLC
links aiming at reducing signalling overhead and latency as
UEs utilize pre-allocated resources for data transmission. To
this end, the authors design a grant allocator that leverages
Deep Reinforcement Learning and combines online and offline
learning. Through simulations, it is shown that the proposed
approach can achieve a certain level of Transmission Time
Interval latency for a significantly longer time when compared
to a conventional grant-based approach.

High loss and high latency variation are reported as poten-
tial implications of high bandwidth communications enabled
by highly directional antennas in mmWave communications.
With this in mind, Dias et al. in [A4] present an adaptive
sliding window network coding approach for URLLC links
on a mmWave backhaul for 6G networks. When compared to
existing solutions such as rateless codes, the adaptive sliding
window network coding solution can meet the ultra-reliable
high bandwidth goals with a reduced mean in-order delay at
an order of two.

The benefits in terms of peak rate latency, faster speeds
and higher penetration in 6G also remains open issues in
terms of network security, calling for effective solutions for
network intrusion prevention in a 6G network. With this in
mind, Figetakis et al. in [A5] propose a new strategy for intru-
sion prevention in a software defined perimeter (SDP)-enabled
6G network which builds on a reinforcement learning model
that formulates the interaction between a malicious player and
the 6G network as a stochastic game. The outcome of the
RL-based approach shows that when SDP is enabled in a 6G
network, the likelihood of getting access to critical information
can be as low as one percent while an SDP-disabled scenario
can result in a fair coin tossing.
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From the standpoint of network operations, management,
manufacturing, and verticals, the Metaverse is a leading
enabler for innovations and use cases for 6G. Reported by
Schwenteck et al. [A6] four unique technologies are identified
under the 6G communication systems to enable Metaverse to
address these challenges. They include quantum communica-
tions, post-Shannon theory, joint sensing and communications,
and DNA and molecular communications. These technologies
are reported to resolve extreme latency conditions, store, and
transmit vast volumes data, and maintain secure connections
at a low energy consumption cost. Thus, the transforma-
tional aspect of 6G has the potential to unlock the challenges
in human-to-machine communications whereas 5G has been
positioned to unlock the challenges of machine-to-machine
communications.

Finally, the special issue concludes with the sustainability
goals of verticals that can be enabled by 6G. In [A7] Bolla
et al., present a new vision by analyzing the incorporation
of energy- and low-carbon-awareness into the 6G architecture
by considering the verticals that can benefit from 6G-enabled
services. This letter presents a detailed vision of the role of
edge agility and energy-aware backpressure features across
three domains: 6G infrastructure, the network platform and the
vertical application cloud-native domains. Furthermore, keep-
ing in mind the Al-assisted components in these domains, the
letter points out the potential challenges due to the potential
increase in the energy consumption by the Al models in the
control and management mechanisms, and discuss potential
way of tackling these issues.

We would like to take the opportunity to thank the anony-
mous reviewers who provided constructive and timely reviews
for the letters submitted to this special issue. Without the effi-
cient and timely cooperation of the reviewers, this special
issue would not have been possible. We also would like to
thank the support, patience, integrity and guidance of the EiC
of IEEE NETWORKING LETTERS, Dr. Christos Verikoukis in
the preparation of this special issue. Further, we appreciate
the efforts of the IEEE NETWORKING LETTERS Editorial
Assistant, Anestis Dalgkitsis in facilitating the receipt of
the submissions and coordination between the guest editorial
team. Finally, we would like to express our deep appreciation
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to the authors of this special issue for submitting their high-
quality works. We received 26 submissions in total to this
special issue, and each submission went through a rigor-
ous peer-review process, which made the selection process
extremely competitive. We sincerely hope that the submis-
sions that were not accepted to be included in this special
issue will not cause any disappointment for the submitting
authors, and we do hope they will continue to contribute to
IEEE NETWORKING LETTERS with their excellent works in
this exciting area of research.
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