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FLORIDA PROGRAM GOALS
.Generate CDF's for Sub-tropical Region
.Sub-tropical Fading Statistics
.Radiometer Development
.Diversity Gain Measurements

. Sub-tropical Rain Models

ACTS PROPAGATION MEASUREMENTS

NASA Propagation Terminal in Tampa, Florida
University of South Florida (USF) Campus

CCIR Rain Zone N, Global Rain Region E
ACTS Elevation Angle: 52 Degrees
ACTS Polarization: 43.6 Degrees
2 Year Collection Efficiency:

99.6% at 20 GHz

98.49". at 27 GHz

Diversity Experiments
Extension of GTE Data Base
COMSTAR Beacon Experiments 1978-79

ANALYSIS APPROACH
SUN SPARCstation 20
Input Calibrated Data Files (*.pv2) from ACTS edit

Interpolate Calibration Intervals
From 20 to 27 GHz or 27 to 20 GHz
Use proximate average attenuation ratio

Fill in Small Gaps (< 60 seconds)
Use average AFS value before and after gap

Filter Scintillation via Averaging
(30 sec running average)

Option to Generate ACA files
et attenuation threshold from monthly average AFS

Generate Data Files for Subsequent Analysis

SOFTWARE OUTPUT

Data Matrices for 20 GHz and 27 GHz
At O, 1, 2,..35 dB Fade Levels
Jumber of Fades vs Fade Duration
(>0,>1.... >3600 see)
otal Time at Fade Duration (>0, >1,...>3600 see)
-ade Slope Occurrence at Fade Slope
(-1.15...+1.25 dB/see)

Cumulative Distribution Functions
Fad CDF - at 0.1 and 1.0 dB resolution

Attenuation Ratio vs Fade Level
20/27 Scatter Plots for Selected Events
20 and 27 GHz Beacon vs Radiometer Scatter Plots

20 and 27 GHz Sky Brightness
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Cummulative Distributions for One and Two Year AFS

1 db fade level.

Attenuation (dB)
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Figure 1. Cumulative distributions of Attenuation with respect to Free Space (AFS) for 1993-1994,1994-
1995 and 1993-1995. Data filtered through 30 second running average. Note excess 20 GHz attenuation at
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Monthly 20 GHz CDF Variation of AFS ~
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Figure 2.1993-1994 monthly cumulative distribu-
tions (CDF) at 20 GHz. Data filtered through 30
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Monthly 27 GHz CDF Variation of AFS
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Figure 3. 1993-1994 monthly cumulative distrib-
utions (CDF) at 27 GHz. Data filtered through 30
second running average.
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1993.199520 GHz Fade Exceedence
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Figure 4. Number of fades at 20 GHz equaling or
exceeding abscissa. 30 second running average.
Shown for fade depths from 2 db to 30 dB.
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Figure 5. Number of fades at 27 GHz equaling or
exceeding abscissa. 30 second running average.
Shown for fade depths from 2 db to 30 dB.
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Figure 6. Normalized 20 GHz fade durations show
in figure 4. Plot represents the conditional proba-
bility, p(T|A), of observing a fade of T seconds or
longer given that a fade of depth A has occurred.
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27 GHz Fade Duration Conditional Probability
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Figure 7. Normalized 27 GHz fade durations shown
in figure 5. Plot represents the conditional proba-
bility, p(T|A), of observing a fade of T seconds or
longer given that a fade of depth A has occurred.
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Figure 8. Logrimithic contour plot of instantaneous (no averaging) 27 GHz/20GHz attenuation ratio over the
two year observation period. Note transition from -0.75 at 1 dB attenuation to asymopotic value -1.75.

1993.1995 ACA 20 GHz Model Comparison 1 A 199371995 ACA 27 GHz Nodel Comparison
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Figure 9.20 GHz CDF of Attenuation with respect Fiqure 10.27 GHz CDF of Attenuation with respect
10 Clear Air (ACA). Comparison with CCIR, lo-Clear Air (ACA). Comparison with CCIR,
Proposed CCIR and global model perditions. Proposed CCIR and global model perditions.
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1993.199520 GHz AFS Slope Dislribution
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Figure 11. Contour plot of 20 GHz fade slopes. 10
second span of 30 second averaged data.
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Figure 12. Contour plot of 27 GHz fade slopes. 10
second span of 30 second averaged data.

DIVERSITY MEASUREMENTS

Diversity Improvement in the Florida sub-tropical
legion
Focus on close-in Diversity Improvement
c 5km - greatest commercial interest

20 GHz Diversity Terminal Operational
1.2 m APT Dish
Downconverl to 70 MHz at Feed
APT Digital Receiver
486 PC data recording in APT Format
Easily Replicated ($20K)

Operated Successfully 1 Month Adjacent to APT
In Negotiation on Several off-Campus Sites

Continue for Duration of the ACTS Propagation
>rogram
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Figure 13. Hedge model predictions of close-in
diversity gain.

PROGRAM PLANS
* Maintain Current APT Terminal Operation
.Continue Analysis Software Development
. Detailed Rain Modeling
.Continue Diversity Experiments

.Polarization Experiments

CONCLUSION

.SUCCESSFUL 2 Year Operational Period

.Robust Software for Automated Analysis

.Sub-tropical Fading Statistics

.Diversity Experiments Initiated

.All Systems “GO” for Continued Operation
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