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SWITCHEDPOINT-TO-POINTNARROWBAND

CHARACTERISTICS:

SMALL/LOWCOSTTERMINALS

SINGLEHOPCOMMUNICATIONS

VOICECOMPATIBLE

FULLMESHNETWORKING

ISDNCOMPATIBLE

POSSIBLELIMITEDUSEOFFULLMOTIONVIDEO

COMMUNICATIONS

TARGETAPPLICATIONS:

VOICE/DATANETWORKSBETWEENPLANTSANDOFFICESINA CORPORATION

DATABASENETWORKINGFORCOMMERCIALANDSCIENCEUSERS
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COMMUNICATIONSSATELLITES GENESIS
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CELLULAR RADIO INTERNODAL NETWORK
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CO_4UNICATIONSATELLITES

CHARACTERISTICSCOMPARISON

FUTURE

CONUSCOVERAGEANTENNAS

BENTPIPETRANSPONDERS

C AND Ku BAND

LIMITEDBANDWIDTH

LARGEEARTHTERMINALS

STARNETWORKS

o SPOT BEAM& SCANNINGANTENNAS

o REGENERATIVEPROCESSING

TRANSPONDERS

o Ka BAND

o UNCONGESTED

o SMALLEARTHTERMINALS

o MESH NETWORKS
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BUSINESS/RESIDENTIALVIDEOPHONESERVICE

CHARACTERISTICS:

LOWCOSTTERMINALSLOCATEDAT CABLEHEADENDS

TRAFFICFROMTERMINALSSWITCHED/ROUTEDTHROUGHSATELLITE

SINGLEHOPTOANYOTHERTERMINALINCOMUS

VIDEOCAMERAREQUIREDAT EACHRESIDENCE

USESTELEPHONECIRCUITSFORAUDIO

ADVANTAGES:

USESEXISTINGHOMETELEVISIONSETANDTELEPHONES

USESEXISTINGCATVDISTRIBUTIONSYSTEMS

PROVIDESVALUEADDEDSERVICEFORCABLETVSUPPLIERS

SATELLITE& TERMINALCOSTSSPREADOVERLARGECUSTOMERBASE

DISADVANTAGES:

REQUIRESREVERSECHANNELREPEATERS

MAYEVENTUALLYBEDISPLACEDBYOPTICALFIBER

COMMUNICATION SYSTEMS CHARACTERISTICS

• 27.5-30.0 GHz UPLINK 17.7-20.2 GHz OOWNLINK

• TOMA WITH DAMA

• MW MATBIX SWITCH MODE
220 MSPS UPLINK Z20 MSPS DOWNLINK
(NOTE-EXPERIMENTS POSSIBLEAT ANY BIT RATEAND

MODULATION IN EITHERTDMA OR FDMA FORMA$)

• BASEBAND PROCESSORMODE
FOUR.27.5 MSPS TWO-110 MSPS DOWNLINKS
TWO-110 MSPS UPLINKS

• SMSK MODULATION IN BASEBAND PROCESSORMODE

• _ 10 -s BER

• FADE MARGIN: MWMS MODE BBP MODE

UPLINK 18 dB 15 dB
DOWNLINK 8 dB 6 dB

• FADE SENSING 20 AND 30 Gt4z DOWNLINK BEACONS

• 20 Gtlz TWTA
POWER 43 W

• 30 GHz FET LOW NOISE AMPLIFIER 5¢1B MAX NOISE FIGURE
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POSSIBLE DDS SYSTEM
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CELLULARRADIOINTERNODALSERVICE

CHARACTERISTICS:

LOWCOSTTERMINALLOCATEDAT CELLANTENNASITETRAFFICFROMTERMINALSSWITCHED/ROUTED

THROUGHSATELLITESINGLEHOPTOAn OTHERTERMINALINCONUS

ADVANTAGES:

USESIN-PLACEMOBILESERVICE

TAKESADVANTAGEOFESTABLISHEDCUSTOMERHASE/MARKET

AVAILABILITYOFADEQUATEBANDWIDTH/NOFREQUENCYALLOCATIONPROBLEM

COSTEFFECTIVEMOBILERADIOSALREADYAVAILABLE

PROVIDESBYPASSOFTERRESTRIALTOLLNETWORK

DIRECTVOICEQUALITYLINKBE_;EENMOBILEUSERS

INTERCONNECTIONOFCELLSINNEWLYLICENSEDRURALAREA

DISADVANTAGES'

COMPETES WITH TERRESTRIAh TOhL SERVICES
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TELESCIENCE EXPERIMENT

/
/

TELESC'IENCE OPERATIONS

MICROGRAVITY EXPERIMENT

SWITCHEDPOINT-TO-POINTWIDEBANDCOMMUNICATIONS

CHARACTERISTICS:

SMALL/LOWCOSTTERMINALS

SINGLEHOPCOMMUNICATIONS

VOICE/VIDEOCOMPATIBLE

FULLMESHNETWORKING

ISDNCOMPATIBLE

EXTENSIVEAVAILABILITYOF REDUCEDBANDWIDTHCHANNELSFORVIDEOPHONES

SIGNIFICANTNUMBEROFCHANNELSAVAILABLEFORFULLMOTIONVIDEO

TARGETAPPLICATIONS:

VOICE�VIDEO�DATANETWORKSBETWEENCORPORATEPLANTSANDOFFICES

IMAGEDATANETWORKINGFORCOMMERCIALANDSCIENCEUSERS

CABLETV INTERNETTINGFORDIRECTTO/FROMHOMEVIDEOPHONESERVICE
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COMMUNICATIONSATELLITES

INTRODUCTION

NASAINTRODUCEDTHEFIRSTANDONLY(ASOFNOW)PROFITABLEUSEOF SPACE

WHENITLAUNCHEDTHEFIRSTCOMMUNICATIONSATELLITEIN1963

SINCETHEN,THROUGHBOTHNASAANDINDUSTRYINNOVATIONTHECOMMUNICATION

SATELLITEINDUSTRYHASGROWNTOPROVIDE$3,5B/YR,INREVENUESANDTOBE

ONEOFMAJORGLOBALINFLUENCE

0 THEINFORMATIONAGEISMAKINGNEWDEMANDS

0 TERRESTRIALFIBEROPTICSISBECOMINGA COMPETITOR

NEWCOMMUNICATIONSATELLITETECHNOLOGIESPROMISETO MEETINCREASI}IG

DEMANDSANDENABLENEWSERVICES

CURRENT SYSTEM

TDQSfTDAS

PROCESSING

WHITE' SANDS ARCHMNG

OTHERS
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COMMUNICATIONSATELLITES

CONCLUSION

COMMUNICATIONSATELLITESPLAYEDKEYROLEINENABLINGINFORMATIONERAAND

CREATINGONEGLOBALCOMMUNITY

NEWTECHNOLOGIESSUCHASTERRESTRIALFIHEROPTICSWILLCOMPETEANDFORCE

MARKETSHIFTS

o NEWEMERGINGINFORMATIONANDCOMMUNICATIONNEEDSWILLINCREASEDEMAND

NEWMODULATIONANDCODINGTECHNOLOGIESWILLBEININCREASINGDEMANDTO

ENABLEANDENHANCETHESENEWSERVICES

__ SMALL TERMINAL
CABLE TV _x._,_.

r _,_.r _. VIDEO
PICTURE PHONE
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COMMUNICATIONSATELLITES

ADVANTAGES

EASEINSETTINGUPLINK

BROADCASTMODE

TRANSPORTABLE/MOBILE

DISTANCEINSENSITIVE

o BANDWIDTH

0 DELAY

o PATHLENGTH

LIMITATIONS

BENEFITSTONASA

0 OFFERSSOLUTIONTONASA'SBURGEONINGNEEDFORADVANCEDHIGHERCAPACITY

TELECOMMUNICATIONSSYSTEMSTO SUPPORTFUTURESHUTTLE,SPACESTATION,AND

SCIENCENEEDS.

0 WILLINFUSESTATE-OF-THE-ARTSATELLITETECHNOLOGYINTONASA'SCONTINUED

MODERNIZATIONOF ITSINFORMATIONSYSTEMSNETWORK.

0 GREATLYIMPROVEDACCESSBY PI'SANDOTHERSTOSPACESCIENCEDATA,BOTH

REAL-TIMEANDARCHIVED.

0 WILLENABLE'SPACE"TO BECOMEA PARTOF EXPERIMENTERANDEDUCATOR'S

LABORATORYOR CLASSROOMTHROUGHTELEPRESENCE(MONITORING& CONTROLOF

EXPERIMENTS).
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Functional Overview of the ACTS Flight Segment

FLIGHT SYSTEM

STEERABLE
ANTENNA

MULTIBEAM

COMMUNICATIONS

| (.Bin hi
PACKAGE r'l MICROWAVE

i THREE H lUATIHX SW[TCB THREE I
CHANNEL r'l CHANNEL |

BECE,VER | I| [_£o_o IJ ITRANS.iTTEBI I

I-. I PROCESSOR 3.3 METER, 20 GHZ
| (LBR) TRANSMIT ANTENNA

COMMUNICATIONSATELLITES

BENEFITSOF NEI*IMODULATIONAND CODINGTECHNOLOGIES

o CONSERVEBANDWIDTH

0 CONSERVEPOWER

o IMPROVELINKAVAILABILITY

o IMPROVEINFORMATIONINTEGRITY

o IMPROVEINFORMATIONSECURITY
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COMMUNICATIONSATELLITES

CURRENTAPPLICATIONS

0 TELEVISIONPROGRAMDISTRIBUTION

o LONGHAULTELEPHONE

o DATATRANSMISSION

o BUSINESSCOMMUNICATIONS(STARNETWORK)
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