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Abstract: Driven by the low—altitude economy, the demand for wide—area stereoscopic coverage has grown rapidly. This paper reviews the
theoretical and technological advancements of integrated sensing and communication (ISAC) in low=altitude intelligent networks. First,
driven by the demands of such coverage, the inherent conflict between communication randomness and sensing determinism in low—
altitude scenarios is analyzed. Random matrix theory (RMT) is then introduced to establish the theoretical performance boundaries of ISAC.
Subsequently, given the propagation characteristics of low—altitude environments, this paper emphatically analyzes the operational mecha-
nisms and development trends of critical technologies, including cooperative sensing, reconfigurable intelligent surfaces (RIS), movable an-
tennas (MA), joint optimization of spatial—polarization domain, and security, privacy and trusted regulation. Finally, this paper aims to provide
robust theoretical support and technical pathways for constructing highly reliable, high—precision, intelligent low—altitude networks.
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Abstract: With the vigorous development of the low—altitude economy, application scenarios such as unmanned aerial vehicle (UAV) logistics,

aerial inspection, and urban air mobility pose brand—new challenges to wireless communication networks. Traditional ground—based 2D net-

work coverage can no longer meet the communication needs of the low—altitude 3D space. This paper deeply explores two core links in the
low-altitude 3D coverage network: network planning and network optimization. In terms of network planning, this paper presents a low—
altitude network coverage prediction framework based on disentangled representation learning, focusing on analyzing how to use expert knowl-

edge and deep learning to solve the problems of unavailable base station beam patterns and data sparsity. In terms of network optimization,

this paper focuses on coverage enhancement strategies in low—altitude communication scenarios, elaborating on the impact of coverage sce-

nario configuration on low—altitude coverage during the initial access phase, as well as the optimization mechanism of antenna panel angles.
This paper aims to provide a theoretical basis and technical reference for building efficient and reliable low—altitude 3D intelligent networks.
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tion; coverage scenario optimization; 3D coverage
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BE: BOREEFSEEESENSBERNSITEESHENBIIHER, HRT —PETBERN—A (SAC) NZTRITRIME
RRAA . FINERNE FZEISIMERAPIE (LoS) BARE. HﬁlEﬂHz (TO) SFEESMR (CFO) R@L, UAZERISTURHIEMRS

ENIEKE, METETEZMDER (OFDM) ESHIRTRIMERNESINELR, B85, XA 4IBESHIE (2D-MUSIC) J57A
SMEABSERABOIT, FIHTREMESHRANE, R, 1BEiEHE aLosx\f%ﬁ%%e@%mam&iﬁm% (MPSCC) T35k, BRUNH|
TOSRAVNEEEM. TILEM L, MT2RIGTTRMIBAMESENSE, B LoSZlNtBE-RAISE (DOA) BXEELDES LoS M
BVEIAREZE (TDOA) BXEEILE, TISHEE —HENL, MESRIIE S FRET OFDMESHZRTURIMERAIE SRS 28017
M, R3S MPSCCI3iABYEMIL . 1ZIARN 6G BRMB IS TR IMERAIRME S IBICIESEAEM.

X813 BERAN—INME; SEOIMERA; BHRE; SBEANS

Abstract: To address the increasing demand for high—precision sensing and reliable communication in emerging applications such as low—
altitude economy and intelligent transportation, a multi—-node passive cooperative sensing framework based on integrated sensing and com-
munication (ISAC) is investigated. In practical complex multi-base station sensing scenarios, challenges are posed by unstable line—of-sight
(LoS) paths, asynchronous time offset (TO) and carrier frequency offset (CFO), as well as the difficulty of multi—base station passive data fu-
sion localization. To resolve these issues, an orthogonal frequency division multiplexing (OFDM) —based multi—point passive cooperative
sensing signal processing scheme is established. First, the angle of arrival (AoA) and angle of departure (AoD) are estimated using a 2D mul-
tiple signal classification (MUSIC) algorithm, followed by angle compensation and dimensionality reduction. Then, a multi-point phase syn-
chronization cross—correlation (MPSCC) method adapted to unstable LoS conditions is proposed to suppress TO-induced ranging ambiguity.
On this basis, a data—level fusion localization algorithm is developed, including an elliptic direction of arrival (DOA) joint positioning method
when LoS exists and a time difference of arrival (TDOA) joint positioning method when LoS is absent, thereby enabling high—precision
three—dimensional localization. Simulation results validate the feasibility of the proposed OFDM-based multi—point passive cooperative
sensing signal processing scheme and demonstrate the effectiveness of the MPSCC method. Theoretical insights and algorithmic founda-
tions for cooperative sensing in future 6G ISAC networks are thus provided.

Keywords: integrated sensing and communication; multi—base cooperative sensing; synchronization error; data—level fusion
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Navigation and Resource Allocation Optimization for GNSS—Denied

Low—Altitude Wireless Networks
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Abstract: Addressing the challenges of global navigation satellite system (GNSS) denial and constrained onboard radio frequency resources in
low—altitude wireless networks (LAWNS), this work investigates autonomous drone positioning and subsequent multi—user communication
services under limited resources. In the navigation phase, an angle—only guidance strategy is proposed based on bearing geometry from
ground reference anchors, enabling the drone to precisely reach the target location without satellite navigation signals. In the communication
phase, to tackle the limitations of onboard transmit power and radio frequency links, a joint user scheduling and beamforming resource allo-
cation model is formulated to maximize the number of effectively served users. An efficient algorithm based on alternating optimization
(AO), successive convex approximation (SCA), and semidefinite relaxation (SDR) is developed. Simulation results validate the effectiveness
of the proposed scheme: the navigation algorithm achieves reliable target acquisition with decreasing angle errors, and the joint resource al-
location strategy significantly improves system service performance under various power budgets and rate thresholds.

Keywords: LAWN; GNSS—denied; user scheduling; beamforming
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Joint Spectrum Mapping and Navigation Using Spectrum and

LiDAR in Unknown Environment
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Abstract: A joint framework for spectrum—LiDAR integrated embodied mapping and navigation is proposed. This framework represents environ-
mental states using multi—channel grid tensors. At the perception layer, a mapping network jointly inverts sparse spectrum samples and local geo-
metric information into a global spectrum signal potential field and an obstacle probability map, thereby breaking the limitations of single—modal
navigation and achieving effective integration of target guidance and geometric constraints. At the decision—making layer, a deep reinforcement
learning network is introduced to capture historical trajectories and environmental features, mapping partially observable states to a high—
dimensional latent decision space and optimizing action strategies, which mitigates strategy oscillation and repeated access problems. Simulation
results indicate that after 5 000 training episodes in a 40x40 indoor grid environment, the proposed method achieves an 82% navigation success
rate, significantly reducing the collision rate and path redundancy compared to baseline methods. Further generalization tests under various map
scales and outdoor low=altitude parameter configurations demonstrate that the framework exhibits excellent scene adaptability, validating the ef-
fectiveness and robustness of the multi—-modal joint—driven framework. This research employs the indoor environment as a typical verification
scenario, and the proposed framework can be extended to larger—scale low—altitude commmunication network coverage scenarios.

Keywords: UAV indoor navigation; spectrum mapping reconstruction; reinforcement learning; embodied intelligence
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Abstract: Wireless mobile communication coverage exhibits a highly heterogeneous pattern characterized by over—coverage in densely popu-
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cuses on overcoming the inherent limitations of traditional two—dimensional cellular coverage. It investigates key technological pathways, in-
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Abstract: Based on technical standards and product development practices, key technologies of 50G—passive optical network (50G—PON), in-
cluding physical layer and low latency techniques, are analyzed. Addressing the requirements of existing network deployment, time—division
multiplexing and compatibility upgrade solutions for the smooth evolution from 10G-PON to 50G-PON are explored. Leveraging the high—
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Abstract: Reconfigurable intelligent surface (RIS) technology offers distinct advantages in the design of integrated sensing and communica-
tion (ISAC) systems, such as reshaping the wireless signal propagation environment and regulating signal waveforms. This paper systemati-
cally reviews the latest research advances in beamforming design for RIS—assisted ISAC systems. Typical optimization algorithms and corre-
sponding application performance of existing beamforming schemes are summarized and analyzed from three perspectives: passive RIS, ac-
tive RIS, and hybrid RIS. Meanwhile, the technical challenges confronted in beamforming design for RIS—assisted ISAC systems are dis-
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Abstract: Existing computing power metrics rely solely on Floating Point Operations Per Second (FLOPS) as a performance indicator, neglect-
ing energy efficiency and time efficiency, which leads to suboptimal resource scheduling. To address this issue, a comprehensive measure-
ment and optimization method for computing power resources based on the “information—energy—time” triplet is proposed. A normalized
scoring model benchmarked against optimal hardware is constructed, which normalizes the three dimensions of computing power, energy
efficiency ratio, and time into the [0, 1] range, and supports scenario—specific weight configurations such as performance , energy—saving,
and response priorities. Simulation verification based on the “Computing Network Brain” shows that the proposed method can effectively
improve resource utilization, reduce energy consumption, and optimize task execution time, providing a new solution for fine—grained re-
source management in computing power networks.
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