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Driven by the rapid development of 6G and beyond mo⁃
bile communication technologies, future wireless net⁃
works are continuously evolving toward ultra-high data 
rates, ultra-reliable transmission, and massive ubiqui⁃

tous connectivity, which significantly accelerates the iterative 
upgrading and intelligent transformation of modern wireless 
communication systems.  As a core and enabling technology for 
enhancing network flexibility, environmental adaptability and 
anti-fading robustness, reconfigurable antenna systems have be⁃
come indispensable to support the diversified and high-
performance requirements of next-generation wireless communi⁃
cations.  Representative and emerging research hotspots in this 
field include fluid antennas, movable antennas, pinching anten⁃
nas, and reconfigurable holographic antennas.  Fluid antennas 
utilize flexible liquid conductive materials to dynamically re⁃
shape antenna structures and adjust key electromagnetic param⁃
eters, exhibiting promising application prospects in high-
frequency millimeter-wave and terahertz communication sce⁃
narios.  Movable antennas effectively optimize wireless signal 
propagation paths, transmission quality and system throughput 
by flexibly adjusting their spatial positions and radiation atti⁃
tudes, with intelligent resource optimization and mechanical 

stability design serving as key research directions.  Pinching an⁃
tennas achieve flexible electromagnetic reconfiguration through 
controllable mechanical clamping and deformation, making 
them highly suitable for lightweight, flexible wearable devices 
and miniaturized Internet of Things (IoT) terminals.  In addi⁃
tion, reconfigurable holographic antennas realize precise and 
adaptive beamforming based on electromagnetic holographic 
principles, and can be well integrated with advanced 
multiple⁃input multiple⁃output (MIMO) and non⁃orthogonal 
multiple access (NOMA) technologies to further improve the 
spectral efficiency, interference suppression capability, and 
communication reliability of wireless systems.  It is worth not⁃
ing that the research scope of reconfigurable antenna technolo⁃
gies is extremely broad, and the above architectures only repre⁃
sent a part of current research advances, rather than covering 
all innovative antenna solutions for future mobile networks.

In this special issue, we aimed to collect state-of-the-art stud⁃
ies focusing on the design, analysis and optimization of these in⁃
novative reconfigurable antenna systems for next-generation mo⁃
bile communications. We sincerely welcomed high-quality 
original research and review contributions that investigate the 
theoretical foundations, practical design schemes, performance 
evaluation methodologies, and real-world application scenarios 
of advanced reconfigurable antenna systems tailored for future 
mobile communication networks. Our open call for papers suc⁃
cessfully attracted numerous valuable submissions from re⁃
searchers worldwide, fully demonstrating the surging research 
attention and vibrant development momentum within this fast-
evolving wireless domain. After two rigorous and intensive 
rounds of anonymous peer review, we have carefully selected 
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and curated a set of insightful, well-refined papers with solid in⁃
novation and practical significance, which are finally featured 
in this special issue.

The first paper, titled “Closed-Form Outage Expression of 
Fluid Antenna Systems for Ultra-Reliable Communications”, 
proposes an adjustable-precision approximation for ultra-
reliable fluid antenna systems (FAS). Conventional FAS out⁃
age formulas either incur heavy computation or sacrifice accu⁃
racy. It adopts a block-correlated Rayleigh fading model and 
an N-term series expansion for the correlated-fading Bessel 
function, using N to balance precision and complexity. This 
method offers an efficient analytical tool for FAS outage evalu⁃
ation and guides practical ultra-reliable FAS design.

The second paper, titled “Equivalent Degrees of Freedom 
Based Secrecy Outage Analysis for Fluid Antenna Wiretap 
Channels”, adopts equivalent degrees of freedom (EDoF) to 
build a closed-form secrecy outage framework under the Jakes 
model. It maps correlated physical ports to a small set of domi⁃
nant spatial modes with eigenvalue weighting, simplifying 
wiretap-channel analysis for Bob and Eve. Derived theoretical 
results quantify secrecy effects of aperture sizes and signal-to-
noise ratio (SNR) scaling. This method guides aperture plan⁃
ning and physical-layer security optimization for fluid antennas.

The third paper, titled “Prediction-Window Aided Fluid 
Antenna Systems for High-Mobility Communications”, re⁃
solves the scanning overhead bottleneck of fluid antennas for 
high-mobility intelligent agents via a prediction-tolerant win⁃
dow scheme. Centered on predicted antenna ports, the local 
sounding window leverages spatial correlation to tolerate pre⁃
diction errors and restrain pilot overhead. The work builds a 
throughput optimization model and develops a lightweight two-
stage algorithm for fast window tuning. This strategy cuts scan⁃
ning overhead and improves throughput for fluid antennas sup⁃
porting high-speed terminals.

The fourth paper, titled “Joint Resource Allocation for 
Movable-Antenna-Assisted Secure Integrated Data and En⁃
ergy Transfer”, investigates movable-antenna supported se⁃
cure IDET systems with passive eavesdroppers. Using a field-
response channel model, it jointly optimizes beamformers and 
antenna positions under practical constraints to maximize the 
minimum secrecy rate, with energy signals reused as artificial 
noise. An iterative algorithm is designed to handle the result⁃
ing nonconvex problem. This framework supports resource op⁃
timization for secure movable-antenna data-and-energy trans⁃
mission networks.

The fifth paper, titled “Robust Movable Antenna Position 
Optimization Under Imperfect Channel Path Parameters”, in⁃
vestigates robust beamforming and position optimization for 
downlink multiple-input single-output (MISO) movable antenna 
systems with imperfect channel information. Instead of conven⁃
tional channel state information error modeling, it introduces 
bounded uncertainties for practical multipath parameters. By 
adopting discrete sampling and harmonic-mean approximation, 

the work optimizes the worst-case SNR and develops an alter⁃
nating optimization algorithm for beamforming and antenna po⁃
sition adjustment. This scheme provides a reliable robust opti⁃
mization solution for movable antennas under inaccurate chan⁃
nel conditions.

To conclude, this special issue strives to advance the inte⁃
gration of reconfigurable antenna system designs for 6G and 
future wireless networks. We sincerely appreciate all authors 
for their original contributions and rigorous efforts, as well as 
the reviewers for their professional assessment and insightful 
suggestions. It is anticipated that the diverse research out⁃
comes presented herein will offer valuable references, spark 
follow-up explorations, and foster continuous technical prog⁃
ress in the thriving field of reconfigurable antenna-enabled 
wireless communication systems.
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