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In this thesis, study of radio wave propagation characteristics for TV white space (TVWS) systems has
been studied.

TVWS is expected to be widely used to realize efficient frequency utilization. When utilizing TVWS,
secondary users (SU) must guarantee that they will not cause any harmful interference to primary users
in the TV band, such as TV broadcasting systems. In order to accurately estimate the interference risk
area, propagation channel model for the SU is required. The conventional propagation channel model in
UHF band was created under assumptions that do not match the operating conditions of SU in TVWS,
where both antenna height and propagation distance are much smaller.

Due to the above reasons, a propagation measurements have been conducted to develop a propagation
model for TVWS systems in this study.

Based on measurement results of propagation loss versus distance, the propagation loss model in which
the two path model with a reflection wave from ground was proposed.

When propagation distance becomes long, it becomes impossible to disregard the height above sea level of
TX and RX antennas. Thus it becomes important to consider this height for calculation of the break point
position in the proposed model.

When the base station antennas are smaller than the buildings’ surrounding, a propagation model based
on free space loss with additional building passage losses is proposed. The model is useful to estimate the
TVWS SU interference risk area of short-range communications and low antenna height in areas that
have a mixture of large and small buildings.

By using the proposed models, the estimated interference risk area becomes smaller than when using
conventional models.

It is expected that the results presented in this study will become important to promote the efficient

utilization of TVWS.
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