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OUTLINE
® INTRODUCTION
® NEED FOR PROPAGATION DATA

® DESIRED ACTS DATA PROCESSING
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INTRODUCTION

Y EHF" SATCOM
— ASSURED ACCESS (HIGH AVAILABILITY)
— ROBUST (ANTI-JAM)

- LOW AND MEDIUM DAT,
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FREQUENCIES USED FOR SATCOM
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INTELSAT, INMARSAT, MARISAT

ANTE 190 F2UP REAMSHM
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TORS, INTELSAT, HUGHES DBS
~MILITARY EHF DOWNLINK (20 GHZ) - MILSTAR, FEP, UFO-E;

K-BAND (18 - 27)
(30 - 300)

Ku-BAND (12 - 18)

X-BAND (8 - 12)

C-BAND (4 - 8)

S-BAND (2-4)
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WEATHER EFFECTS ON MILSA

All ADIT 1TV
e CRITICAL TO EHF AVAILABILITY

— ATTENUATION DUE TO RAIN AND GASES |

SINAT!
¢ DESIGN GOAL: SELECT LINK MARGIN FOR ACCEPTABLE PERFORMANCE
— UNREALISTIC TO DESIGN FOR NO OUTAGES
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EHF MARGIN SELECTION

® TRADEOFF
— INSUFFICIENT MARGIN REDUCES AVAILABILITY
— EXCESS MARGIN INCREASES TERMINAL COST AND SizE

® CURRENT EHF MARGINS (FOR RAIN AND GASEOUS ATTENUATION)
—12dB AT 44.5 GHzZ
— 5dB AT 20.7 GHzZ
— BASED ON THEQRETICA
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® ISSUES
— MARGINS BASED ON AVAILABILITY MODELS MAY BE UNNECESSARILY HIGH
— USERS MAY BE MORE SENSITIVE TO OUTAGE FREQUENCY THAN AVAILABILITY
— MORE DATA NEEDED TO SUPPORT 97% AVAILABILITY ANALYSIS
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BENEFITS OF USING A

TS PROPAGATION DATA

® ADVANTAGES
— EXTENSIVE, CALIBRATED ATTENUATION MEASUREMENTS
~— BEACON FREQUENCIES CLOSE TO MILITARY EHF BAND

— ELIMINATES NEED FOR COSTLY MILITARY PROPAGATION EXi

— UNSURPASSED EXPERTISE IN THE FIELD
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® SCALE DATA TO GIVE CORRESPONDING EHF LOSS
— FROM 20.185 AND 27.5 GHZ
— TO 20.7 AND 44.5 GHZ

® SCALE DATA TO GIVE INFORMATION AT SAME ELEVATION ANGLES
— RANGE OF INTEREST FROM UNDER 10° TO 80° (ESPECIALLY 20°)
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© FADE CHARACTERISTICS
— DEPTH OF FADE (PDF)
— OUTAGE DURATION (PDF) VS. MARGIN
— OUTAGE FREQUENCY (MTBO) VS. MARGIN

® ATTENUATION VS. PERCENT AVAILABILITY
— WITH COMPARISON TO EXISTING MODELS

©® SKY TEMPERATURE (PDF) AT 20.7 GHZ
— AS A FUNCTION OF PATH ATTENUATION
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= VARIATION BY MONTH, YEAR, AND CLIMATE
— POLARIZATION
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SUMMARY

@ ACTS PROPAGATION EXPERIMENT HAS POTENTIAL TO IMPROVE
THE UNDERSTANDING OF WEATHER EFFECTS ON EHF MILSATCOM

@ SPECIAL DATA PROCESSING AND FORMATTING WILL ENHANCE THE
VALUE TO USERS AND PLANNERS
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