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A Study on Mobile Radio Propagation Path Loss Characteristics
in Consideration of Several Slope Areas

KAZUKI HAYASHI™  TAKANORI HIRAI™ KOICHI SHINT™
MASAHIRO NISHIT  MASAHARU HATA™  SHINICHI ICHITSUBO™
SHIGERU TOMISATO™? TERUAKI YOSHIDA™

The service area of mobile communication by using small cell such as microcell or femtocell is widespread with
the rapid growth of smartphones. It is important to consider slope areas in the radio link design since there are
many mountains in Japan. However, radio propagation characteristics of the mobile systems in slope areas are not
clear. In this study, we tried to correct the propagation loss formula in urban area to fit into slope area within the
distance of 1km from the base station. We measured mobile radio waves under different slope environments in
Hiroshima, Okayama and Kitakyusyu. As a result, it was clarified that it was necessary to consider the difference
of characteristic of each slope area in order to estimate the propagation path loss. We clarified the relationship of
the characteristic of slope area to the propagation path loss. And, we studied applicability of this relationship to
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correct the formula for slope areas.
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Area Asaoka-dai | Handayama | Shiitakaba-dai
Measurement 2.100MHz
frequency
Base station height 50.5m | 37.9m | 38.0m
Receiving
antenna height I.5m
Receiving antenna Monopole antenna
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h; : Base station antenna height

hs : Measurement point height

Om : Vertical plane angle(slope area)

Oy : Vertical plane angle(virtual flat area)
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