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Abstract: This paper systematically investigates the key technologies and standardization progress of integrated sensing and communication
(ISAC) in 6G, with a focus on sensing—use case scenarios, channel modeling, network architecture and protocol procedures, physical—layer
sensing signal design, as well as the integration of sensing with communication and positioning. The social value and technical requirements
of sensing use cases, including unmanned aerial vehicle sensing, are analyzed. In terms of channel modeling, based on the 3GPP Release 19
framework, a joint modeling approach for target and background channels supporting sensing functionality is introduced. By incorporating ra-
dar cross section (RCS) dynamic characteristics and environmental scattering properties, a unified channel model that accommodates both
communication and sensing is described. Furthermore, this paper explores the sensing network architecture and procedures, compares the
applicability of six sensing schemes, and proposes sensing reference signal designs. Finally, a technical pathway for sensing—assisted com-
munication and positioning fusion is proposed, which enhances resource scheduling optimization and sensing accuracy through cross—
network—element information interaction. The research findings provide theoretical support and practical guidance for the standardization
and industrial implementation of 6G ISAC.
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