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he 6G networks are anticipated to

be instrumental in powering a
wide array of upcoming applications,
including smart cities and homes,
interconnected vehicles, intelligent
factories, and the industrial Internet
of Things (IoT). These applications
need advanced wireless connectivity
and robust, precise sensing abilities.
A consistent aspect of future 6G plans
is the increased importance of sens-
ing, set to play an unprecedented role.
By incorporating sensing capabilities,
6G networks will expand beyond tra-
ditional communication boundaries,
offering pervasive sensing services to
analyze and potentially map out the
environments they operate in. This
capability to collect environmental
sensory data is seen as essential for
nurturing intelligence in the upcoming
era of smart environments. This
necessitates a concurrent focus on
developing communication and sens-
ing technologies within 6G networks,
which has prompted recent explora-
tions in integrated sensing and com-
munications (ISAC).

Technological advances are pro-
pelling ISAC toward practical appli-
cation. Recent innovations in using
expansive antenna arrays and sig-
nals in the millimeter-wave/terahertz
bands are aligning the structural,
channel, and processing characteris-
tics of sensing and communication sys-
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tems closer than ever. This evolution
is diminishing the distinctions be-
tween these two domains, leading
to a unified hardware and spectrum
use that encourages a shift in design
strategy. This strategy promotes the
co-design of sensing and communi-
cation systems to efficiently lever-
age resources, balance functional
tradeoffs, and foster synergies that
benefit both fields. Integrating sens-
ing with wireless communication net-
works equips loT devices and cellular
infrastructures with essential sens-
ing functions swiftly and affordably.
Conversely, gathering various types
of sensory data helps pinpoint the
precise locations of communication
devices, thereby boosting the perfor-
mance of communications.

Given the recent surge in interest
in ISAC, this special issue (SI) is es-
tablished as a forum for researchers,
industry experts, and practitioners in
related fields to share their innovative
ideas, recent discoveries, and cut-
ting-edge results. The call for articles
attracted a robust turnout, yielding 33
high-quality submissions. These sub-
missions underwent a rigorous, multi-
stage peer review process. Due to the
limited number of available spots and
a stringent publication timeline, we
ultimately selected seven outstand-
ing articles for inclusion in this issue.
We provide summaries of each of the
articles that were accepted.

In the first article [Al], Yang et al.
discuss the development of ISAC

channel models and measurement
methodologies for 6G networks.
They highlight the need for new
ISAC-specific channel models that
can account for both communication
and sensing functionalities within
a single framework. This includes a
novel ISAC channel model that inte-
grates deterministic multiscattering-
center models of sensing targets
with stochastic propagation models.
The article also details two channel
measurement approaches, one us-
ing a vector network analyzer and
another based on a dual-sensor sys-
tem, aimed at supporting future 6G
standardizations.

In the second article [A2], Liu
et al. also concentrate on channel
modeling of ISAC and highlight the
need for hybrid channel models that
can handle the complex require-
ments of ISAC. These models must
account for various elements such
as targets, clutter, and interference
to effectively simulate real-world
scenarios. The article also suggests
performance enhancement meth-
ods using real-time 3D environment
reconstruction and artificial intelli-
gence to improve the accuracy and
efficiency of channel models. The
goal is to support the dynamic and
high-precision requirements of fu-
ture wireless networks, enabling
more effective planning and opera-
tion of 6G systems.

In the third article [A3], Hamidi-
Sepehr et al. explore the integration
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of radar sensing capabilities into cel-
lular networks, particularly focusing
on the Open Radio Access Network
(O-RAN) architecture. It introduces
a framework for analyzing the radio
and signal processing techniques
necessary to embed sensing func-
tions within the RAN, addressing the
specific needs for fronthaul through-
put and the functional split between
the radio unit and the distributed
unit. The feasibility of incorporating
wideband sensing across disjoint
bandwidths within this framework is
demonstrated, showing potential for
enhanced detection performance in
applications like smart transporta-
tion and intelligent cities.

In the fourth article [A4], Wan et al.
focus on the emerging field of mul-
tiband sensing for ISAC systems,
particularly using orthogonal fre-
quency division multiplexing-based
signals across multiple noncontigu-
ous bands to enhance resolution
and performance. They introduce the
multiband signal model and discuss
how phase distortions affect sensing
accuracy, requiring careful calibra-
tion. The article outlines the reso-
lution limits of multiband sensing,
showing how additional frequency
bands can improve sensing resolu-
tion beyond single-band capabilities.
It also reviews various algorithmic
approaches to optimize multiband
sensing and identifies open chal-
lenges and future directions in the
field, highlighting the need for fur-
ther research on robustness against
interference and the potential ben-
efits of machine learning in multi-
band ISAC systems.

In the fifth article [A5], Zhang et al.
propose the design of perceptive
mobile networks (PMNs) for effec-
tive unmanned aerial vehicle (UAV)
surveillance. They highlight the util-
ity of cooperative sensing among
interconnected base stations (BSs)
to enhance surveillance accuracy
by overcoming limitations like net-
work clutter and sensing coverage.
The challenges addressed include
ensuring extensive sensing coverage,
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managing interference from network
clutter, and balancing the tradeoffs
among communication and sensing
functionalities. Additionally, the arti-
cle outlines strategies for cooperative
sensing, emphasizing spatial diversity
gains from multiple BSs and propos-
ing future directions to further refine
UAV surveillance through PMNs.

In the sixth article [A6], Zhang et
al. discuss the integration of com-
munication, sensing, and computing
within space-air-ground integrated
networks to enhance the QoS across
various user applications. They pres-
ent a new system architecture and
handover procedure that considers
the joint capabilities of these net-
works, aiming to provide seamless
global connectivity. The approach in-
cludes designing QoS-aware hando-
ver selection schemes that account
for end-to-end latency, communica-
tion rate, sensing accuracy, and com-
puting capability. Simulation results
are provided to demonstrate the ef-
fectiveness of the proposed hando-
ver strategies, and several open
research challenges are identified,
highlighting areas for further explo-
ration in integrating these multifunc-
tional networks.

In the last article [A7], Guan et al.
investigate the aerial ISAC networks
using UAVs to enhance 6G network
capabilities. They propose a net-
work slicing approach that optimiz-
es the 3D positioning and bandwidth
allocation of UAVs to maximize the
service level agreement satisfaction
ratio. This involves dynamic UAV
placement and resource distribu-
tion to efficiently provide ISAC ser-
vices across varying user demands
and conditions. Extensive simula-
tions validate the effectiveness of
this approach in terms of resource
management, cost efficiency, and
energy savings, demonstrating po-

tential improvements in both sens-
ing and communication tasks within
these complex networks.
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their high-quality submissions and all
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