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Abstract: The evolution of future communication technologies towards higher carrier frequencies is
inevitable to meet the escalating demands for data transmission rates. The terahertz(THz) spectrum
emerges as a critical enabler for communication systems characterized by high stability and rapid data
transfer rates. This paper reviews research progress on terahertz near—field channel characteristics and
channel modeling. Firstly, the necessity of near—field channel analysis in the terahertz frequency band is
introduced, the difference between near and far field channels is compared, and the spherical wavefront
modeling and the model based on electromagnetic wave theory are introduced. Secondly, combining the
channel modeling technology and the characteristics of the near—field channel, the methodology that can
be used in near—field channel modeling is presented. Finally, the paper encapsulates the findings on
terahertz near—field channel characteristics and offers insights into potential future research.
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Fig.1 Terahertz wave attenuation caused by atmospheric gases
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Tablel Properties of electromagnetic fields in different regions

electromagnetic field properties

radiating area wavefront shape

position relation phase amplitude polarization  energy transformation
reactive near—field . . . . . .
. spherical wavefront non-orthogonality —quadrature-lagging  inverse high power ratio — energy storage field
region
radiating near—field . incomplete incomplete higher and lower inverse elliptical radiation field;
. spherical wavefront . o . o
region orthogonality synchronization power ratio polarization energy storage field
radiating far—field . . . linear o
. planar wavefront orthogonality synchronous inverse square ratio o radiation field
region polarization
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Fig.4 Comparison of FSPL measurements and theoretical calculations within different ranges
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Table2 Comparison of near—field properties between multi—antenna system and single—antenna system

near—field multi-antenna system single—antenna system
range large (hundreds of meters) small(centimeters)
complexity of distribution extremely high moderate
spatial variation fast steady
multipath effect sparse channel high-order multipath
influence factor number of antennas; antenna aperture antenna aperture
coupling effect antenna coupling electromagnetic coupling
beam control beam focusing high directional antenna
application scenario MIMO system kiosk
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