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Estimation of Received Signal Characteristics in Mobile
Communication Environments
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Abstract

The optimization of mobile antenna's performances in
mobile communication environments is an important
problem. To solve the problem, it is necessary that received
signal characteristics, such as the received power and the
fading spectrum, can be estimated considering the radiation
pattern of the antenna. In this paper, the received signal
characteristics are estimated from the radiation pattern and
the angular probability density distribution of wave arrival.
The distribution is estimated using a propagation model

proposed here. The propagation model consists of both the

environmental model to simulate surroundings of ratio
wave's propagation paths and the path model to simulate
propagation paths. It is shown that the tendency of the
measured distribution is well estimated using the
propagation model. The propagation model is useful for
estimating the angular probability density distribution of
wave arrival. Furthermore, it is verified that the received
signal characteristics obtained from both the radiation
pattern and the estimated angular probability density

distribution of wave arrival agree with the measured results.
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Fig.1  E-plane and H—plane patterns of 17-element Yagi

antenna (10dB/div).
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Table 1 Dimensions of test course.
Hirokoji st | Iriecho st. | Mitsukura st. Otsu st. Isecho st. | Honmachi st.
Street angle (deg) 5 5 5 8000 90 8000 90 850 90
Street width (m) 30 15 20 35 15 20
Course length (m) 960 960 960 780 780 740
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(a) Hirokoji st. )
Fig.3

Iriecho st. (c)

Mitsukura st.

Direction patterns of wave arrival measured on Hirokoji, Iriecho and Mitsukura streets (10dB/div).

(a) Otsust. (b)

Fig.4
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Isecho st. (c)

Honmachi st.

Direction patterns of wave arrival measured on Otsu, Isecho and Honmachi streets (10dB/div).
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Fig.6  Environmental model to simulate surroundings of radio

wave's propagation paths.

Transmitting Diffraction
point

point

Path2 I—l =
Receiving

Fig.7  Propagation path from transmitting point to receiving
point.
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Fig.8  Anexample of ray path considered in urban propagation

model.
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Fig.9  Coordinate system for urban propagation model.
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: Calculated

_______ : Measured

Fig.10 Comparison of estimeted and measured angular probability density distributions of wave arrival on
Hirokoji street (10dB/div).

: Calculated

_______ : Measured

Fig.11  Comparison of estimeted and measured angular probability density distributions of wave arrival on
Otsu street (10dB/div).
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Table 2 Values of environmental parameters.
Hirokoji st | Otsu st.
Ha (m) 44 30
Hb (m) 33 31
Wab (m) 30 35
We  (m) 20 10
L (m) 107 99
v (deg) 5 85
Fig.12 Horizontal radiation pattern of two-direction antenna.
Table 3  Comparison between estimated and measured received power.
Antenna Test course | Calculated (dBm) | Measured (dBm) | Error(dB)
Dipole Hirokoji st -924 -94.7 2.3
Otsu st. -97.4 -99.3 1.9
Two-direction Hirokoji st —-89.6 -91.2 1.6
(parallel) Otsu st. -96.8 -97.2 0.4
Two-direction Hirokoji st -104.5 -100.3 -4.2
(perpendicularly)| Otsu st. -95.1 -98.7 3.6
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Fig.13 Comparison between estimated and measured fading spectra in case of dipole antenna.
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Fig.14 Comparison between estimated and measured fading spectra in case of two-direction antenna

Relative power (dB)

|
[
=1

directed parallel to direction of street.

: Calculated

— — ——: Measured

L el Ll

0.01 0.1

Normalized frequency

(a) Hirokoji st.

1

o
Z
5
E3
Q
&
L
2
=

& _s9l. —:Calculated \

\

— — —— : Measured )

bt gl PP I |

0.01 0.1 1

Normalized frequency

(b) Otsu st.

Fig.15 Comparison between estimated and measured fading spectra in case of two-direction antenna

directed perpendicularly to direction of street.
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