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AOA & TOA Statistics for 3-D Hollow-Hemispheroid Model Around Mobile Station

Zhou Jie', Cao Zhigang', Shao Genfu®

(1. College of Electronic & Information Engineering, Nanjing University of Information Science and Technology, Nanjing,
210044, China; 2. College of Communication , Hangzhou University of Electronic Science and Technology, Hangzhou, 310018,
China)

Abstract: A generalized three-dimensional (3-D) geometric model is proposed with the 3-D scattering hol-
low-hemispheroid at the mobile station (MS) considering macrocellular mobile systems such as crowded
square and large shopping malls. Closed-form expressions for joint and marginal probability density func-
tions (PDFs) of the angle of arrival (AOA) seen at the MS and base station (BS) in the azimuth plane
and elevation plane are derived respectively. Moreover, closed-form expressions for propagation path de-
lays and trivariate joint PDFs of the time of arrival (TOA) seen at the MS are investigated. The observed
theoretical results are compared with some presented 2-D and 3-D scattering models to validate the gener-
alization of the proposed model. The proposed theoretical results provide effective support and develop-
ment for a practical 3-D scattering environment.
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