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Channel Modeling and Simulation Analysis of Terahertz Communication for 6G
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Abstract: With the research and development of the sixth generation of mobile communication technology (6G) entering the full sprint stage,
it puts forward more stringent requirements on performance indicators such as communication rate, capacity, delay, and connection density
than 5G. The shortage of spectrum resources has become one of the core bottlenecks restricting the development of 6G. As an
underdeveloped "spectrum blue ocean", the terahertz band (0.1—-10 THz) has become a key core technology for 6G communication systems
to achieve "integrated communication, sensing, computing and intelligence" and space—air—ground integrated communication, relying on its
unique advantages such as abundant spectrum resources, ultra—high transmission rate, and extremely low delay. As the basic carrier of the
communication system, the channel characteristics directly determine the upper limit of the communication system performance. Affected by
frequency characteristics, the terahertz channel presents unique characteristics such as severe path loss, significant atmospheric absorption,
prominent molecular absorption noise, and complex multipath effects, which are essentially different from the channels of traditional mobile
communication frequency bands. Traditional channel modeling methods can no longer meet the needs of the design and optimization of
terahertz communication systems. Therefore, carrying out research on channel modeling and simulation analysis of terahertz communication
for 6G is of great theoretical significance and engineering application value. This paper first systematically elaborates on the development
background and core needs of 6G communication, clarifies the key strategic position of terahertz communication in 6G, and the important
supporting role of channel modeling and simulation analysis for the landing of terahertz communication technology; secondly, it deeply
analyzes the core characteristics of terahertz communication channels, including propagation characteristics (path loss, reflection and scattering,

diffraction), atmospheric absorption characteristics and molecular absorption noise characteristics, and clarifies the influence mechanism and
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variation law of each characteristic; then, it constructs deterministic channel models (based on ray tracing method) and statistical channel

models (based on improvement and optimization of existing models) suitable for terahertz communication, and details the construction

principle, implementation steps and parameter setting methods of the models; then, based on mainstream simulation tools such as MATLAB

and CST Microwave Studio, a terahertz communication channel simulation platform is built, simulation parameters are reasonably set, and key

indicators such as path loss, multipath effect and channel capacity are simulated and analyzed to verify the accuracy and effectiveness of the

constructed channel models; finally, the main research achievements of this paper are summarized, the deficiencies in the research process are

analyzed, the corresponding improvement directions are proposed, and the future development prospect of 6G terahertz communication is

prospected, providing theoretical reference and technical support for subsequent terahertz communication channel modeling and 6G system

design.
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