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Abstract: In the vision of a future where the physical and digital worlds are seamlessly connected, the integration
of communication, sensing, and computing technologies is crucial to achieving a "freely connected physical-digital
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fusion world." This paper first analyzes the background and motivations behind the fusion of communication, sens-
ing, and computing technologies, highlighting their potential in enhancing system intelligence, real-time perfor-
mance, and efficiency. It then delves into the key technologies of this fusion, including wireless sensing, multimodal
sensing, environmental sensing, mobile edge computing, and sensing-communication integration, offering a de-
tailed analysis of their applications in intelligent transportation, digital twin networks, computing power networks,
and integrated air-ground-space networks. Finally, the paper outlines the challenges faced by the fusion of commu-
nication, sensing, and computing technologies, including system architecture design, air interface protocol optimi-
zation, resource management strategies, data security and privacy protection, and multi-party interference manage-
ment, providing guidance and reference for research and applications in the 6G era.

Key words: Communication-Sensing-Computing Integration; 6G Mobile Networks; Wireless Sensing Technology;
Multimodal Sensing; Mobile Edge Computing
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