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Empirical Prediction Model for Received Power of Mobile Radio Signal in Large City Area
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ABSTRACT

We propose an empirical prediction model for received power of mobile radio signal in a large city area. To do so, this paper
presents the methods calculating a break point, theoritical values of mean length and sample duration in need of measurements for
a proper long-term fading element of received power. And we select the best fit values by comparing empirical values with theo-
ritical values so as to obtain long-term fading parameters in a domestic radio environment.

As a result, long-term fading parameters are determined to be 30 wavelength for mean length and 0.6 wavelength for sample
duration with 90% confidence interval. The distance of break point in measured area is more deeply affected by the size of obstacles
than antenna heights. On the basis of a measured received power using selected parameters, we propose an empirical prediction
model for received power superimposed with a long-term fading causing a variation of local characteristics in a large city area.
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Fig. 1. Calculation of break point distance.
(a) Line of sight region
(b) Non line of sight region
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Fig. 2. Block diagram of field strength measurement
system.
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Fig. 3. Variation of long-term fading for various mean
lengths.
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Table 2. Calculation of break point distance for various propagation paths.
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Fig. 5. Received signal strength curve for path 1 in
 Taejon.
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Fig. 6. Received signal strength curve for path 3. in
Taejon.
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Fig. 7. Comparison average signal strength with predic-
tion curve for path 2 in Taejon,
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Fig. 8. Comparison average signal strength with predic-
tion curve for path 5 in Taejon.
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Table 4. Variation of signal caused by local characteris-

tics.
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Fig. 9. Comparison received signal strength caused by
local characteristics with prediction curve for
path 1 in Taejon.
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Fig. 10. Comparison average signal strength with predic-
tion curve for path 4 in Taejon.
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Fig. 11. Comparison average signal strength with predic-
tion curve for path 6 and path 7 in Seoul.
(a) Chunggye street cource (path 6)
(b) Toegye street cource (path 7)
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