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Abstract: With the rapid proliferation of the low-altitude economy, typical low-altitude applications are imposing es-
calating demands on communication and sensing capabilities, thereby driving the evolution of integrated sensing and com-
munication (ISAC) networks. Although ISAC has been recognized as one of the six flagship scenarios for 6G, existing re-
search predominantly focuses on terrestrial users and exhibits significant limitations in achieving seamless low-altitude cov-

erage, three-dimensional mobility management, and high-precision sensing. These shortcomings hinder the support for
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large-scale drone swarm collaboration and precise control, necessitating the development of systematic ISAC solutions tai-
lored to the unique characteristics of the low-altitude economy. Furthermore, existing surveys often confine themselves to
discrete technical aspects—such as air interface design, networking protocols, or security mechanisms—and lack a holistic
logical framework bridging application requirements, system architecture, and key technologies. To address this gap, this pa-
per provides a comprehensive review of the state-of-the-art in ISAC system architectures and key technologies for the low-
altitude economy. First, we analyze the differentiated performance requirements—specifically regarding communication
rate, latency, sensing accuracy, and range—across six canonical scenarios, including urban management, logistics delivery,
and emergency response. Building on this analysis, four core research challenges are identified: system architecture design,
detection and tracking of small, slow, and low targets, continuous communication coverage under high-dynamic conditions,
and application-oriented computing resource allocation coupled with security management. Addressing these challenges,
this paper presents a structured review: we construct an overarching framework for low-altitude ISAC based on UAV-assist-
ed and satellite-assisted networks alongside O-RAN architectures, integrating low-altitude channel measurements and mod-
eling to reveal propagation characteristics and provide a foundational model for system design; we systematically examine
critical low-altitude sensing technologies encompassing target detection, recognition, localization, trajectory monitoring,
and imaging to enable real-time situational awareness of airborne targets and environmental states; we explore sensing-driv-
en mobility management and coverage enhancement mechanisms, addressing computing resource allocation through trajec-
tory planning, beam management, multi-node handover, task scheduling, and joint communication-sensing-computing opti-
mization, thereby empowering communication decision-making and closing the control loop; targeting security threats such
as covert access, malicious jamming, and eavesdropping, we investigate sensing-driven security management protocols and
leverage novel aerial platforms equipped with reconfigurable intelligent surfaces and movable antenna arrays to enhance
system robustness and future scalability. Finally, we outline promising future directions, including the construction of envi-
ronmental-channel knowledge bases using generative artificial intelligence, the deep closed-loop collaborative mechanisms
for large-scale drone swarms, and robustness enhancement against feature extraction challenges and jamming in complex
low-altitude electromagnetic environments. This review aims to provide theoretical support and technical insights for the
sustainable development of the low-altitude economy.

Keywords: low-altitude economy; integrated sensing and communications; channel modeling; low-altitude target
sensing; three-dimensional communication coverage
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Table 1~ Summary of survey papers on ISAC system architectures for the low-altitude economy
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Table 2 Summary of survey papers on key enabling technologies for ISAC in the low-altitude economy
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Figure 1 Illustration of typical application scenarios for the low-altitude economy
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Table 3 Key performance indicators for communication and sensing in typical application scenarios
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Figure 3 Architecture of a UAV-assisted ISAC system for low-altitude scenarios
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Figure 4  Architecture of a satellite-assisted ISAC system for low-altitude scenarios
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Figure 5 Architecture of an O-RAN-based ISAC system for low-altitude scenarios
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