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Final Report: Advanced Propagation Models for Accurate and Real-time Predictions in Wireless Communication
Systems

ABSTRACT

We examined the validity of empirical models (e.g., Hata models) in large urban environments. A three-dimensional ray tracing method is
used to propose modifications for Hata model and obtain accurate estimation in large urban cities. The mean propagation path loss and the
loss exponent n values are calculated as a function of length of street, number of side streets, transmitting antenna heights, and in the
presence of unique site topologies such as mountainous. It is shown that for large cities and transmitters higher than any building, n values
similar to those of free space propagation may be used for estimating path loss. For transmitters at heights lower than most of buildings and
for streets further away from transmitters, n values that are three times larger than those from Hata model are required for accurate path loss
estimation. It is shown that reflections from mountains may have minimal effects except when transmitters are placed on mountains and for
routes near or along these mountains. The new propagation models include parameterization that would enable fast local calculations in
defined categories of the propagation environment and leads to estimating path loss in streets near or further away from transmitters.
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Scientific Progress

We examine the validity of empirical models (e.g., Hata models) in large urban environments. A three-dimensional ray tracing
method is used to propose modifications for Hata model and obtain accurate estimation in large urban cities. The mean
propagation path loss and the loss exponent n values are calculated as a function of length of street, number of side streets,
transmitting antenna heights, and in the presence of unique site topologies such as mountainous. It is shown that for large cities
and transmitters higher than any building, n values similar to those of free space propagation may be used for estimating path
loss. For transmitters at heights lower than most of buildings and for streets further away from transmitters, n values that are
three times larger than those from Hata model are required for accurate path loss estimation. It is shown that reflections from
mountains may have minimal effects except when transmitters are placed on mountains and for routes near or along these
mountains
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