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INTRODUCTION
● U.S.MIL~ARy RELIES ofIJ SATELLITES FOR LONG-HAUL coMMIJfIJlcA~oNs

●

-

-

●

●

FREQUENCIESUSED FOR SATCOM

UHF-BAND(0.3- 1)

L-BAND(1 -2)

S-BAND(2 -4)

C-BAND(4 -8)

X-BAND(8 - 12)

Ku-BAND(12- 18)

K-BAND(18- 27)

K8-BAND(27-40)

MILLIMETERWAVES
(30-300)

-MILITARYUHF(225-400 MHZ)- FLTSAT,AFSATCOM

IRIDIUM,INMARSAT

l-me

INTELSAT,INMARSAT,MARISAT

-MILITARYSHF(8/7GHZ)- DSCS

TDRS,INTELSAT,HUGHESDBS

-MILITARYEHFDOWNUNK(20GHZ)- MILSTm PEP,UFO-E;
ACTS(20GHZBEACON)

-MILITARYUPUNK(30GHZ);AC13(27.5GHZ~)
-MILITARYEHFUPUNK(U GHZ)- MILSTAR,PEP,UFO-E

●

●

● MORGANANDGORDON(1889~
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EVOLUTIONARYVIEW

Ci9

TRANSFER OF TECHNOLOGY FROM -
LINCOLN LABORATORYMILSATCOMPROGRAM
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WEATHER EFFECTS ON MILSATCOM
● CRITICALTOEHFAVAILABILITY

—AITENUATIONDUETO RAINANDGASESINATMOSPHERE
● DESIGNGOAL:SELECT LINK MARGINFORACCEPTABLEPERFORMANCE

— UNREALISTICTO DESIGNFORNOOUTAGES
I

SHF DOWNLINK (20.7), ,
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ADAPTED FROM “CRANEAND BLOOD,”(1979) U!I!l
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EHF MARGINSELECTION
● TRADEOFF

- INSUFFICIENTMARGINREDUCESAVAILABILITY
- EXCESSMARGININCREASESTERMINALCOSTANDSIZE

● CURRENTEHF MARGINS(FOR RAINANDGASEOUSATTENUATION)
—12 dBAT 44.5GHZ
- 5 dBAT 20.7GHZ
— BASEDONTHEORETICALMODELFORPERCENTAVAILABILITY.

● ISSUES
— MARGINSBASEDONAVAILABILITYMODELSMAYBE UNNECESSARILYHIGH
- USERSMAYBE MORESENSITIVETOOUTAGEFREQUENCYTHANAVAILABILITY
— MOREDATANEEDEDTO SUPPORT97%AVAILABILITYANALYSIS
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● To DETERMINEIF USERSCANTOLERATESMALLERWEATHERMARGINS
ALLOWINGFOR LIGHTER,LOWER-COSTTERMINALS

● To cHARAcTER~oDEL OUTAGESTATISTICS

● To EXTENDAVAILABILITYPREDICTIONSBELOW98%
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— E XCALIBRATEDATTENUATIONMEASUREMENTS
- BEACONFREQUENCIESCLOSETO MILITARYEHF BAND

D

- ELIMINATESNEEDFORCOSTLYMILITARYPROPAGATIONEXPERIMENT
- UNSURPASSEDEXPERTISEIN THE FIELD

● CONCERN
— SPECIALPROCESSINGNEEDEDTO APPLYDATATO EHFMILSATCOM
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● lJSEUNIFORMDATAFORMATFORALLSITES

●SCALEDATATOGIVECORRESPONDINGEHFLOSS ‘
- FROM20.185AND 27.5 GHZ
- TO 20.7AND44.5 GHZ

● SCALE DATA T G I NATSAMEELEVATIONANGLES
- RANGEOF INTERESTFROMUNDER10° TO 90° (ESPECIALLY20”)

● R R F D WEATHERMARGINS
-20.7 GHZM F 1T 6 dB
-44.5 GHZMARGINSFROM6 TO 14 dB

● C SITE D FORCONTINENTAUGLOBALPREDICTIONS
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● FADE CHARACTERISTICS
- DEPTHOF FADE(PDF)
- OUTAGEDURATION(PDF)VS. MARGIN
- OUTAGEFREQUENCY(MTBO)VS. MARGIN

● ATTENUATION vs. PERCENT AvAl~lLITy
- WITHCOMPARISONTO EXISTINGMODELS

● SKYT E(PDF)AT20.7GHZ
- ASA FUNCTIONOF PATHAITENUATION
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OPEN QUESTIONS

● A ?

● ATMOSPHERIC
A71ENUATIONANDSKYTEMPERATURE?

-

●

-

-
-
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SUMMARY
● ACTS PROPAGATIONEXPERIMENTHAS POTENTIALTO IMPROVE
THE UNDERSTANDINGOF WEATHER EFFECTS ON EHF MILSATCOM

● SPECIAL DATA PROCESSINGAND FORMATTINGWILL ENHANCE THE
VALUE TO USERSAND PLANNERS
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