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Abstract: The boundary conditions and radiation characteristics of the reactive near—field, radiative near—field, Fresnel, and far—field regions
of the electromagnetic diffraction domain are introduced and derived. For communication in the radiative near—field region, the spherical
wavefront model is introduced, through which the near—field communication signal can be modeled correctly. For the positioning in the radia-
tive near—field region, the spherical wavefront model is no longer accurate. The electromagnetic field theory is used to model the near—field
channel and a general near—field positioning model is proposed, and the Cramér—Rao bound of near—field positioning based on the estima-
tion theory is derived.
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