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The radio communication division of the International 
Telecommunication Union (ITU-R) has recently ad⁃
opted Integrated Sensing and Communication (ISAC) 
as a key usage scenario for IMT-2030/6G. The syn⁃

ergy of these two functionalities can facilitate a wide array of 
applications such as autonomous driving, smart cities, and in⁃
dustrial automation, where simultaneous data transmission 
and environmental sensing are crucial. The rationale of the 
ISAC is that a radio emission can simultaneously convey 
communication data from the transmitter to the receiver and 
extract environmental information from the scattered echoes. 
From a research perspective, ISAC opens new avenues for in⁃
novation in signal processing, hardware design, and network 
architecture, facilitating efficient utilization of system spec⁃
trum/power/hardware resources and pursuit of mutual ben⁃
efits. It is anticipated that ISAC can improve spectral effi⁃
ciency, reduce hardware costs, and enhance overall system 
capabilities. Despite the promising advantages above, ISAC 
imposes unique technical challenges on future wireless com⁃
munications, including the dual-functional signaling strat⁃

egy, the low-complexity sensing and communication recep⁃
tion technique, the potential resource management and proto⁃
cols tailored for the ISAC network, the information-theoretic 
limits of ISAC, etc.

The call-for-paper of this special issue has attracted high-
quality submissions. After two-round reviews, eight papers 
are presented to address some of the aforementioned chal⁃
lenges, and innovative solutions to facilitating the ISAC tech⁃
nology are proposed. These papers cover a wide range of top⁃
ics, including the signaling design, resource allocation de⁃
sign, and reception algorithm design. 

The first paper titled “Kullback-Leibler Divergence Based 
ISAC Constellation and Beamforming Design in the Presence 
of Clutter” presents a novel approach to constellation and 
beamforming design for ISAC systems in the presence of clut⁃
ter, employing the Kullback-Leibler divergence (KLD) as the 
unified ISAC performance metric. The constellation design 
problem is solved via the successive convex approximation 
(SCA) technique, while the optimal beamforming in terms of 
sensing KLD is proven to be equivalent to maximizing the 
signal-to-interference-plus-noise ratio (SINR) of echo sig⁃
nals. The proposed scheme achieves significant clutter sup⁃
pression and higher SINR of echo signals compared with the 
conventional schemes.

The second paper titled “Joint Beamforming Design for 
Dual-Functional Radar-Communication Systems Under Be⁃
ampattern Gain Constraints” proposes a joint beamforming 
design to maximize the sum rate of multi-user communica⁃
tion while ensuring the beampattern gain at specific sensing 
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angles of interest under the transmit power budget con⁃
straint. Utilizing fractional programming and semidefinite re⁃
laxation, the study introduces an iterative algorithm that bal⁃
ances the performance of both communication and sensing. 
The results demonstrate significant performance gain in 
terms of communication sum rate and radar detection capa⁃
bility.

The third paper titled “On Normalized Least Mean Square 
Based Interference Cancellation Algorithm for Integrated 
Sensing and Communication Systems” addresses the co-site 
interference issue for practical ISAC systems by proposing 
an interference cancellation scheme using a normalized least 
mean square (NLMS) algorithm. The scheme reconstructs the 
interference from the local transmitter and cancels it from 
the received signal. The proposed NLMS algorithm effec⁃
tively cancels co-site interference and achieves a good bal⁃
ance between computational complexity and convergence 
performance.

The fourth paper titled “Trajectory Tracking for MmWave 
Communication Systems via Cooperative Passive Sensing” 
proposes a cooperative passive sensing framework for milli⁃
meter wave (mmWave) communication systems and demon⁃
strates it in the presence of a mobile signal blocker. A 
gradient-descent-based algorithm is proposed to track the 
blocker’s trajectory, localize the transmitters, and detect the 
potential link blockage jointly. The study demonstrates that 
the system can achieve decimeter-level localization and tra⁃
jectory estimation, and predict the blockage time with an er⁃
ror of less than 0.1 s.

The fifth paper titled “Integrated Sensing and Communica⁃
tion: Who Benefits More?” examines the benefits of 
communication-assisted sensing and sensing-assisted com⁃
munication in the context of ISAC. The paper reveals that 
communication-assisted sensing may offer greater develop⁃
ment potential due to the wide coverage and cost-
effectiveness of wireless infrastructure in a large range of ap⁃
plications. As an instance, the paper presents a channel 
knowledge map (CKM) -assisted beam tracking scheme and 
demonstrates the practical advantages of incorporating CKM 
in enhancing beam tracking accuracy.

The sixth paper titled “Low-Complexity Integrated Super-
Resolution Sensing and Communication with Signal Decima⁃
tion and Ambiguity Removal” introduces a low-complexity 
method for super-resolution sensing based on communication 
signals. The proposed scheme performs signal decimation in 
the frequency domain to reduce the computational complex⁃
ity and uses the collocated subcarrier data to remove the 
pseudo peaks due to range ambiguity. The proposed scheme 
reduces computational complexity by two orders of magni⁃
tude while maintaining the range resolution and unambiguity.

The seventh paper titled “Tensor Decomposition-Based 
Channel Estimation and Sensing for Millimeter Wave MIMO-
OFDM V2I Systems” utilizes tensor decomposition tech⁃

niques for channel estimation and sensing in millimeter-
wave MIMO-OFDM vehicle-to-infrastructure (V2I) systems. 
A CANDECOMP/PARAFAC (CP) decomposition-based 
method is proposed for time-varying channel parameter ex⁃
traction and then a nonlinear weighted least-square problem 
is proposed to accurately recover the location, heading and 
velocity of vehicles. The proposed methods are effective and 
efficient in time-varying channel estimation as well as ve⁃
hicle sensing in mmWave MIMO-OFDM V2I systems.

The eighth paper titled “Sensing and Communication Inte⁃
grated Fast Neighbor Discovery for UAV Networks” ad⁃
dresses the challenge of fast neighbor discovery in UAV net⁃
works through integrated sensing and communication. The 
learning automata (LA) is applied to interact with the envi⁃
ronment and continuously adjust the probability to select 
beams to accelerate the convergence speed of ND algorithms. 
The method reduces the neighbor discovery (ND) time by up 
to 32% compared with the conventional scan-based algo⁃
rithm (SBA).

To conclude, the papers presented in this special issue un⁃
derscore some fundamental challenges of ISAC technology 
for future wireless communication systems. The diverse re⁃
search contributions provide valuable insights and innova⁃
tive solutions, serving as a valuable resource for researchers, 
practitioners, and students who are interested in ISAC. We 
also hope this special issue inspires further research and col⁃
laboration in this exciting and rapidly evolving field. Finally, 
we would like to express our sincere gratitude to all the au⁃
thors and reviewers who have contributed to the success of 
this special issue.
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