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1. Introduction

The world of wireless communication is undergoing an exhilarating transformation.

As applications advance at an unprecedented pace, communication services have diversi-

fied, and deployment environments have grown increasingly complex—ushering in both

extraordinary opportunities and formidable challenges for next-generation systems. As

the cornerstone of wireless systems, physical layer technologies are designed to combat

common impairments in wireless channels—such as fading, delay spread, Doppler shifts,

interference, and noise—ensuring reliable and stable data transmission. This, in turn,

supports the seamless operation of upper-layer services. To address the escalating demands

of next-generation networks, the evolution of physical layer technologies is advancing

across several key frontiers, including, but not limited to, the following:

Multicarrier Modulation: Multicarrier modulation is highly effective in enhancing
spectral efficiency and mitigating the adverse effects of complex wireless channels.
Multicarrier modulation has evolved from traditional orthogonal frequency division
multiplexing (OFDM) to more advanced schemes such as orthogonal time frequency
space (OTES) [1], affine frequency division multiplexing (AFDM) [2], and interleaved
frequency division multiplexing (IFDM) [3], in order to meet the demands of high-
mobility communication. While OFDM offers simplicity and high efficiency in static
environments, its performance degrades significantly in time-varying scenarios. OTFS
and AFDM achieve diversity gains by separating signals in the delay-Doppler domain
but suffer from a lack of efficient detection algorithms. IFDM constructs a dense
equivalent channel matrix to ensure statistically stationary transmission of signals.
These modulation techniques serve as a cornerstone for enabling high-mobility com-
munication technologies.

Channel Estimation and Signal Detection: Channel estimation and signal detection are
essential components of the receiver for ensuring reliable wireless communications,
particularly in complex and high-dimensional systems. While classical algorithms
like least squares (LS) and minimum mean square error (MMSE) offer baseline per-
formance, they fall short under massive multiple input multiple output (MIMO), low
SNR, or non-linear hardware constraints. Recently, approximate message passing
(AMP)-based algorithms and their variants—such as orthogonal AMP (OAMP) [4],
vector AMP (VAMP) [5], and memory AMP (MAMP) [6]—have emerged as powerful
tools for large-scale signal detection. These algorithms exploit the statistical structure
of channels and signals to achieve near-optimal performance with low complexity
and provable convergence in certain conditions. However, challenges remain in ex-
tending AMP to correlated priors, finite-length effects, and ensuring robustness in
dynamic or imperfect channel state information (CSI) scenarios. Integrating AMP
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with learning-based or model-driven frameworks is a promising direction for next-
generation communication systems.

Channel Coding and Decoding Design: With the widespread adoption of the Internet
of Things (IoT) and the growing number of wireless device connections, many com-
munication services are placing new demands on low latency, high reliability, and
short-packet transmission. These requirements drive the need to revisit channel coding
and decoding design under finite-length and multi-user communication constraints.
However, unlike long-length codes, finite-length codes still lack a unified design
framework, practical tools, and low-complexity, efficient decoding algorithms. Fur-
thermore, most traditional channel coding schemes are tailored for point-to-point
channels, making them inadequate for effectively managing interference in multi-user
scenarios [7]. Additionally, the development of flexible, variable-rate coding schemes
is also essential for the practical deployment of channel coding in real-world systems.
Information Theory Evolution: As practical communication scenarios become in-
creasingly complex, classical information theory—rooted in idealized or simplified
assumptions—can no longer accurately characterize the performance limits of emerg-
ing systems such as the constrained (e.g., peak-limited and/or band-limited) channel,
millimeter-wave, terahertz, ultra-large-scale MIMO, near-field communication, and
semantic communication. Consequently, it is essential to develop modern information
theory that accounts for practical communication constraints [8]. This modern theory
serves as both an evolution and a complement to classical information theory, provid-
ing a more accurate theoretical foundation for the design and performance analysis of
next-generation communication systems.

Integrated Sensing and Communication (ISAC): ISAC has emerged as a key enabling
technology for next-generation wireless networks, aiming to unify the traditionally
separate functions of wireless sensing and data communication [9]. Recent advances
in ISAC have focused on joint waveform design, resource allocation, and signal
processing algorithms that enable a single hardware and spectral resource to serve both
functions efficiently. Cutting-edge research has proposed dual-functional waveforms
based on OFDM, OTES, AFDM, and other modulation schemes, which offer high
spectral efficiency and robustness in dynamic environments. ISAC systems have
been extended to support large-scale MIMO, near-field communication, and high-
mobility scenarios, demonstrating significant improvements in both sensing accuracy
and communication reliability. Additionally, theoretical frameworks for analyzing
the rate-sensing trade-off and performance bounds are being developed to guide
practical system design. Overall, ISAC represents a paradigm shift in wireless system
architecture, promising reduced hardware costs, enhanced spectral efficiency, and
improved environmental awareness, and is expected to play a central role in future
intelligent and ubiquitous wireless infrastructures.

Reconfigurable Intelligent Surface (RIS): RIS is a key enabler for future 6G networks,
capable of reconfiguring the wireless environment to enhance coverage, spectral
efficiency, and energy efficiency [10]. By intelligently controlling wave reflection
through nearly passive elements, RIS reduces hardware costs and power consumption.
Recent progress includes joint beamforming, channel estimation, and integration with
MIMO, THz, and ISAC systems. Future research should focus on scalable deployment
strategies, real-time control under dynamic environments, and unified theoretical
frameworks to guide practical RIS system design.

Artificial Intelligence for Radio Access Networks (AI-RAN): AI-RAN represents a trans-
formative paradigm that deeply integrates Al technologies [11]—such as machine
learning and deep learning—into the design, optimization, and operation of wireless
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access networks. By leveraging data-driven models, AI-RAN enables intelligent re-
source allocation, real-time traffic prediction, adaptive interference management, and
proactive fault detection, thereby enhancing the efficiency, flexibility, and reliability
of wireless systems. It plays a pivotal role in supporting diverse 5G and future 6G
applications, including autonomous driving, industrial IoT, and immersive media.
However, AI-RAN still faces several key challenges: ensuring the generalization and
robustness of learning models under dynamic and complex wireless environments,
achieving low-latency and energy-efficient Al inference at the network edge, and estab-
lishing trustworthy and interpretable Al frameworks. Addressing these challenges is
critical to fully realizing the potential of AI-RAN in next-generation wireless networks.

o Communication Technology-Driven Low-Altitude Economy: Physical layer communication
technologies are crucial for the low-altitude economy, enabling reliable and efficient
links in environments with high mobility and dynamic channels [12], such as low
earth orbit (LEO) satellites and unmanned aerial vehicle (UAV) networks. Key ad-
vances include robust modulation and coding schemes (e.g., OTFS, IFDM), spatial
techniques like MIMO and IRS, and the use of high-frequency bands for enhanced
capacity. Challenges remain in handling rapidly varying channels, interference man-
agement, low-power receiver design, and ensuring security under hardware con-
straints. Overcoming these issues is essential for the continued growth of low-altitude
communication systems.

In summary, this Special Issue is organized to provide a focused platform for present-
ing and discussing the latest advances in physical layer communication technologies. It
aims to gather high-quality contributions that address emerging challenges and explore
innovative solutions in areas such as channel coding, modulation, channel estimation,
detection algorithms, and integrated sensing and communication.

Specifically, in system capacity analysis under practical constraints, a tight lower
bound is derived for peak-power-limited (PPL) additive white Gaussian noise (AWGN)
channels using a geometry-based approach [13], while a constrained Markov decision
process (CMDP)-based strategy improves user-perceived capacity through joint power-rate
adaptation [14]. In channel coding and decoding, efforts focus on reducing latency and
complexity: entropy-aware layered scheduling enhances low-density parity-check (LDPC)
decoding [15], and hybrid window decoding lowers the complexity of joint source-channel
anytime codes [16]. Additionally, analog fountain code designs [17] and low-density
algebra-check (LDAC) optimization via extrinsic information transfer (EXIT) charts im-
prove coding efficiency in short-block and low-rate scenarios [18]. On modulation wave-
forms, chirp-BOK modulation is introduced for tropospheric scattering in deep fading
environments [19], a generalized filter bank OFDM scheme enhances bandwidth efficiency
for 6G THz systems [20], and random frequency division multiplexing (RFDM) integrates
compressed sensing and deep neural networks for robust detection in dynamic chan-
nels [21]. Emerging technologies are also explored for their potential to jointly improve
transmission efficiency. For example, refs. [22,23] propose optimal decoding order and re-
source allocation strategies for non-orthogonal multiple access (NOMA) and NOMA-based
satellite—terrestrial networks. In reconfigurable intelligent surface (RIS)-assisted systems,
ref. [24] presents a simultaneously transmitting and RIS (STAR-RIS)-aided cooperative
rate splitting (CRS) framework with optimized beamforming and rate allocation, while
ref. [25] proposes a three-step intelligent reflecting surface (IRS) deployment strategy tai-
lored for coal mine tunnels. A comprehensive tutorial on near-field integrated sensing
and communication (ISAC) [26] highlights the benefits of jointly optimizing sensing and
communication using shared RF resources. Furthermore, recent articles tackle advanced
challenges including high-speed railway [27] and UAV terahertz channel modeling [28],
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quantum entanglement robustness [29], deep learning-based service function chain (SFC)
reconfiguration for the 6G IoT scenario [30], and secure federated learning under ultra-
reliable and low-latency communication (URLLC) [31].

In summary, the aforementioned studies offer innovative models, algorithms, and
insights at the physical layer, providing valuable guidance for future research.

2. An Overview of Published Articles

In the study of system capacity analysis, the first article [13] explores peak-power-
limited AWGN channels, using a geometry-based approach to provide tighter lower bounds
on channel capacity. These bounds improve power efficiency by factors of 3.3 and 8.6,
with a 6 dB penalty at high SNRs, offering insights for modulation and coding schemes.
The second article [14] studies user-perceived throughput in mobile multimedia services,
showing that capacity is limited with only channel state information at the receiver (CSIR),
but improves significantly with both CSIR and channel state information at the transmitter
through power and rate adaptation. They propose a CMDP-based approach, revealing that
the optimal policy follows a threshold rule.

In the study of channel coding and decoding, the third article [15] tackles high decod-
ing latency in LDPC codes, proposing two techniques (serial entropy feature-based layered
normalized min-sum and parallel entropy feature-based layered normalized min-sum) to
reduce latency by dynamically allocating layered processing units based on bit reliability.
Experimental results show significant efficiency improvements. The fourth article [16]
reduces decoding complexity in joint source-channel anytime coding (JSCAC) systems
using the hybrid window decoding (JHWD) technique, introducing an adaptive decoding
structure and an improved density evolution algorithm. The JHWD algorithm is proven to
be efficient for low-complexity decoding in JSCAC and similar systems. The fifth article [17]
proposes an improved progressive edge-growth construction for analog fountain codes
(AFCs), allocating weight coefficients in descending order. Simulation results show it
achieves a low block error rate (BLER) in short block lengths. The sixth article [18] explores
the use of EXIT charts to optimize LDAC codes and construct a low-rate LDAC code. They
also establish an iterative decoding model and demonstrate a low-rate LDAC code with
enhanced coding gain through simulations.

In the study of designing modulation waveforms, the seventh article [19] studies
chirp-BOK (binary orthogonal keying) modulation in troposphere scattering systems,
demonstrating significant BER performance improvements with the optimal configuration.
The eighth article [20] introduces the generalized filter bank OFDM waveform for THz
communication in 6G networks, improving bandwidth efficiency and reducing complexity
compared to cyclic prefix OFDM (CP-OFDM). The ninth article [21] presents an RFDM
method for multicarrier modulation in mobile time-varying channels, utilizing compressed
sensing (CS) and deep neural networks (DNNs) for signal detection. Simulation results
show that the proposed method significantly improves bit error rate (BER) performance,
offering a promising approach for enhancing spectrum efficiency in multi-subcarrier, multi-
antenna, and multi-user systems.

In the study of technologies for improving transmission efficiency, the tenth article [22]
addresses the optimal decoding order and power allocation for sum throughput maxi-
mization in downlink NOMA systems over Nakagami-m channels, deriving a closed-form
expression for outage probability, analyzing its behavior in high-SNR conditions, and
proving the optimal power allocation range for each decoding order. A joint optimiza-
tion problem for decoding order and power allocation is formulated and solved through
an efficient search, validated by Monte Carlo simulations. The eleventh article [23] in-
vestigates a NOMA-based integrated satellite—terrestrial network, proposing a two-stage
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algorithm for resource optimization, with simulation results showing its effectiveness. The
twelfth article [24] proposes a STAR-RIS-assisted cooperative rate splitting framework with
six transmission modes to maximize the minimum user rate. They introduce a successive
convex approximation (SCA)-based alternative optimization (AO) algorithm for joint op-
timization and a low-complexity algorithm for passive beamforming. Simulation results
show significant improvements in user fairness and performance, with the low-complexity
method achieving near-AQO results at lower computational cost. The thirteenth article [25]
investigates a three-step joint rate optimization method for IRS-assisted wireless commu-
nication in coal mines. It optimizes the IRS deployment position, transmit power, and
phase shifts to maximize achievable rates. To solve the non-convexity of the optimization
problem for the IRS deployment position, logarithmic operations, Taylor relaxation, and
two auxiliary variables were introduced to transform it into a convex problem. Simulation
results show improvements of 12.32% to 54.17% in achievable rates compared to other
schemes. The IRS deployment position converges to an optimal location regardless of its
initial placement. This paper also examines the impact of tunnel wall roughness, demon-
strating superior performance in coal mine scenarios. The fourteenth article [26] provides
an overview and tutorial on near-field (NF) ISAC technology, which offers significant
advantages over traditional far-field (FF) ISAC systems by enabling simultaneous commu-
nication and sensing using shared RF resources. This paper analyzes NF and FF systems,
explores their applicability in various scenarios, and discusses different channel models.
It also highlights the benefits of ISAC, examines narrow-band and wide-band NF-ISAC
systems, and presents case studies and simulations. In addition, it reviews current research,
key methodologies, challenges, and future research directions for NF-ISAC.

In the study of complex communication scenarios, the fifteenth article [27] addresses
coverage analysis for high-speed railway (HSR) communications, proposing a channel
model incorporating path loss, shadowing, and small-scale fading. It derives expressions
for edge coverage probability and cell coverage area, validating the results with Monte
Carlo simulations. The sixteenth article [28] proposes a 3D time-varying channel model for
UAV-based dual-mobility systems in the THz band, considering scattering, reflection, and
atmospheric absorption, with simulation results verifying its accuracy. The seventeenth
article [29] investigates the entanglement robustness of Dicke-W and GHz mixed states
under varying mixing ratios. Simulation results demonstrate that the entanglement robust-
ness increases when the probability ratio of Dicke and W states is greater than or equal
to 3/2, while it follows a different trend for ratios below 3/2. The eighteenth article [30]
applies deep learning to service function chain reconfiguration to meet the highly dynamic
service requirements in the future 6G Internet of Things (IoT) scenario, introducing the
knowledge-assisted actor—critic (AC) proximal policy optimization (KA-ACPPO)-based
algorithm, which improves flexibility and reduces computing costs while ensuring optimal
quality of service (QoS). The nineteenth article [31] discusses physical layer security in
wireless hierarchical federated learning (WHFL), proposing a secure finite block-length
approach for multi-antenna URLLC-WHFL systems, which provides near-perfect secrecy
without compromising learning performance.

3. Conclusions

This Special Issue highlights the pivotal role of physical layer technologies in address-
ing the evolving demands of modern and future wireless communication systems. Through
diverse contributions spanning capacity analysis, coding and decoding, waveform design,
and emerging technologies such as NOMA, RIS, ISAC, and THz communications, the
featured works collectively advance our understanding of robust, efficient, and adaptive
physical layer solutions. By tackling both fundamental challenges and application-driven
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scenarios, these studies lay a solid foundation for future innovations in wireless com-
munication, offering practical insights and theoretical tools to guide the development of
next-generation networks.

Funding: This work was supported in part by the National Natural Science Foundation of China
(NSFC) under Grants 62394292, 62301485, and 62201424, in part by the Zhejiang Provincial Natural
Science Foundation under Grant LZ25F010002, and in part by the State Key Laboratory of Integrated
Services Networks under Grant ISN25-10.

Conflicts of Interest: The author declares no conflicts of interest.

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
22.

23.

Hadani, R.; Rakib, S.; Tsatsanis, M.; Monk, A.; Goldsmith, A.J.; Molisch, A.F.; Calderbank, R. Orthogonal Time Frequency Space
Modulation. In Proceedings of the 2017 IEEE Wireless Communications and Networking Conference (WCNC), San Francisco,
CA, USA, 19-22 March 2017; pp. 1-6.

Bemani, A.; Ksairi, N.; Kountouris, M. Affine Frequency Division Multiplexing for Next Generation Wireless Communications.
IEEE Trans. Wirel. Commun. 2023, 22, 8214-8229. [CrossRef]

Chi, Y,; Liu, L.; Ge, Y.; Chen, X,; Li, Y.; Zhang, Z. Interleave Frequency Division Multiplexing. IEEE Wirel. Commun. Lett. 2024,
13, 1963-1967. [CrossRef]

Ma, J.; Ping, L. Orthogonal AMP. IEEE Access 2017, 5, 2020-2033. [CrossRef]

Rangan, S.; Schniter, P.; Fletcher, A.K. Vector Approximate Message Passing. IEEE Trans. Inf. Theory 2019, 65, 6664-6684.
[CrossRef]

Liu, L.; Huang, S.; Kurkoski, B.M. Memory AMP. IEEE Trans. Inf. Theory 2022, 68, 8015-8039. [CrossRef]

Chi, Y,; Liu, L.; Song, G.; Li, Y.; Guan, Y.L.; Yuen, C. Constrained Capacity Optimal Generalized Multi-User MIMO: A Theoretical
and Practical Framework. IEEE Trans. Commun. 2022, 70, 8086-8104. [CrossRef]

Zhu, J.; Wan, Z.; Dai, L.; Cui, T.J. Electromagnetic Information Theory-Based Statistical Channel Model for Improved Channel
Estimation. IEEE Trans. Inf. Theory 2025, 71, 1777-1793. [CrossRef]

Mao, W,; Lu, Y.; Chi, C.-Y.; Ai, B.; Zhong, Z.; Ding, Z. Communication-Sensing Region for Cell-Free Massive MIMO ISAC Systems.
IEEE Trans. Wirel. Commun. 2024, 23, 12396-12411. [CrossRef]

Huang, C.; Zappone, A.; Alexandropoulos, G.C.; Debbah, M.; Yuen, C. Reconfigurable Intelligent Surfaces for Energy Efficiency
in Wireless Communication. IEEE Trans. Wirel. Commun. 2019, 18, 4157-4170. [CrossRef]

Khan, N.A.; Schmid, S. AI-RAN in 6G Networks: State-of-the-Art and Challenges. IEEE Open ]. Commun. Soc. 2024, 5, 294-311.
[CrossRef]

Huang, H.; Su, J.; Wang, F.-Y. The Potential of Low-Altitude Airspace: The Future of Urban Air Transportation. IEEE Trans. Intell.
Veh. 2024, 9, 5250-5254. [CrossRef]

Peleg, M.; Shamai, S. On the Capacity of the Peak-Limited and Band-Limited Channel. Entropy 2024, 26, 1049. [CrossRef]
[PubMed]

Liu, Y.; Zhao, X.; Chen, W. User-Perceived Capacity: Theory, Computation, and Achievable Policies. Entropy 2024, 26, 914.
[CrossRef] [PubMed]

Li, Y.; Hu, H. Design of Low-Latency Layered Normalized Minimum Sum Low-Density Parity-Check Decoding Based on Entropy
Feature for NAND Flash-Memory Channel. Entropy 2024, 26, 781. [CrossRef]

Deng, L.; Shi, Z.; Wang, Y.; Yu, X.; Guan, Y.L.; Xu, Z. Hybrid Window Decoding for Joint Source Channel Anytime Coding System.
Entropy 2024, 26, 940. [CrossRef]

Li, X.; Huang, Q. Improved PEG-Based Construction of Analog Fountain Codes. Entropy 2024, 26, 841. [CrossRef]

Tang, Z.; Lei, ].; Huang, Y. EXIT Charts for Low-Density Algebra-Check Codes. Entropy 2024, 26, 1118. [CrossRef]

Shao, J.; Liu, Z; Liu, Y.; Xie, T. Performance Analysis of Troposphere Scattering Communication Channel with Chirp-BOK
Modulation. Entropy 2024, 26, 1052. [CrossRef]

Xin, Y.; Hua, J.; Bao, T.; Hao, Y.; Xiao, Z.; Nie, X.; Wang, F. Generalized Filter Bank Orthogonal Frequency Division Multiplexing:
Low-Complexity Waveform for Ultra-Wide Bandwidth and Flexible Services. Entropy 2024, 26, 994. [CrossRef]

Liu, C.; Wu, J.; Zhou, Q. Random Frequency Division Multiplexing. Entropy 2025, 27, 9. [CrossRef]

Han, Z.; Hao, W,; Tang, Z.; Yang, S. Optimal Decoding Order and Power Allocation for Sum Throughput Maximization in
Downlink NOMA Systems. Entropy 2024, 26, 421. [CrossRef] [PubMed]

Xin, P; Fu, Z.; Chen, Z,; Jiang, J.; Zou, J.; Zhang, Y.; Hu, X. Joint User Association, Power Allocation and Beamforming for
NOMA-Based Integrated Satellite-Terrestrial Networks. Entropy 2024, 26, 1055. [CrossRef] [PubMed]


https://doi.org/10.1109/TWC.2023.3260906
https://doi.org/10.1109/LWC.2024.3397668
https://doi.org/10.1109/ACCESS.2017.2653119
https://doi.org/10.1109/TIT.2019.2916359
https://doi.org/10.1109/TIT.2022.3186166
https://doi.org/10.1109/TCOMM.2022.3207813
https://doi.org/10.1109/TIT.2025.3526689
https://doi.org/10.1109/TWC.2024.3392330
https://doi.org/10.1109/TWC.2019.2922609
https://doi.org/10.1109/OJCOMS.2023.3343069
https://doi.org/10.1109/TIV.2024.3483889
https://doi.org/10.3390/e26121049
https://www.ncbi.nlm.nih.gov/pubmed/39766678
https://doi.org/10.3390/e26110914
https://www.ncbi.nlm.nih.gov/pubmed/39593859
https://doi.org/10.3390/e26090781
https://doi.org/10.3390/e26110940
https://doi.org/10.3390/e26100841
https://doi.org/10.3390/e26121118
https://doi.org/10.3390/e26121052
https://doi.org/10.3390/e26110994
https://doi.org/10.3390/e27010009
https://doi.org/10.3390/e26050421
https://www.ncbi.nlm.nih.gov/pubmed/38785670
https://doi.org/10.3390/e26121055
https://www.ncbi.nlm.nih.gov/pubmed/39766684

Entropy 2025, 27, 616 70f7

24.

25.

26.

27.

28.

29.

30.

31.

Zhao, K.; Mao, Y.; Shi, Y. Simultaneously Transmitting and Reflecting Reconfigurable Intelligent Surfaces Empowered Cooperative
Rate Splitting with User Relaying. Entropy 2024, 26, 1019. [CrossRef]

Liu, Y,; Yang, Z.; Wang, B.; Xu, Y. Rate Optimization of Intelligent Reflecting Surface-Assisted Coal Mine Wireless Communication
Systems. Entropy 2024, 26, 880. [CrossRef]

Hakimi, A.; Galappaththige, D.; Tellambura, C. A Roadmap for NF-ISAC in 6G: A Comprehensive Overview and Tutorial.
Entropy 2024, 26, 773. [CrossRef] [PubMed]

Lin, S.; Wang, H.; Li, W.; Wang, ]. Coverage Analysis for High-Speed Railway Communications with Narrow-Strip-Shaped Cells
over Suzuki Fading Channels. Entropy 2024, 26, 657. [CrossRef]

Zhang, K; Zhang, F; Li, Y.; Wang, X.; Yang, Z; Liu, Y.; Zhang, C.; Li, X. A Three-Dimensional Time-Varying Channel Model for
THz UAV-Based Dual-Mobility Channels. Entropy 2024, 26, 924. [CrossRef]

Zhu, L.H.; Zhu, Z.; Lv, G.L.; Ye, C.Q.; Chen, X.Y. Robustness of Entanglement for Dicke-W and Greenberger-Horne-Zeilinger
Mixed States. Entropy 2024, 26, 804. [CrossRef]

Liu, B.; Long, S.; Su, X. Knowledge-Assisted Actor Critic Proximal Policy Optimization-Based Service Function Chain Reconfigu-
ration Algorithm for 6G IoT Scenario. Entropy 2024, 26, 820. [CrossRef]

Zhang, H.; Xu, P; Dai, B. Ultra-Reliable and Low-Latency Wireless Hierarchical Federated Learning: Performance Analysis.
Entropy 2024, 26, 827. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual

author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to

people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.3390/e26121019
https://doi.org/10.3390/e26100880
https://doi.org/10.3390/e26090773
https://www.ncbi.nlm.nih.gov/pubmed/39330106
https://doi.org/10.3390/e26080657
https://doi.org/10.3390/e26110924
https://doi.org/10.3390/e26090804
https://doi.org/10.3390/e26100820
https://doi.org/10.3390/e26100827

	Introduction 
	An Overview of Published Articles 
	Conclusions 
	References

