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WHATISWINLAB?

�AcademicResearchUnitwithinE&CE

�StrongtiestoCS

�15Faculty,40+Gradstudentsinatrailer

�5to10yearwirelesshorizon

�SupportedbycorporatesponsorsandGov’tgrants

�RecentlyaddedEconomiststothemix!!

�nowlookingtoinfluencenationalspectrumpolicy
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ANINTERESTINGOBSERVATION
�CellularVoice:10kb/s,$V/minute

�Costof1MBData:�13V

–30minutesofMPEG3music:30MB—390v

–Syncingadisc:100MB–1300v

–Atypicalpowerpointpresentation:3MB–39v

�At1or0.1cents/minute:carefreeuseunlikely

�0.1cents/minute:voicerevenuedisappears

�NOdifferencefor3Gwirelessbecause13vis13vis13v.

BOLDCLAIM:Cellularcan’tcarrylow(enough)costdata
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WIRELESSHARDWAREOFYORE

�Clumsy,FixedTransceivers

�ExpensiveEquipment

�LittleWirelineInfrastructure
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SPECTRUMMANAGEMENTOFYORE

�CentralLicensingAuthority

�SpectrumPolice

�Litigationtoprotectinfrastructureinvestment
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WIRELESSHARDWARETODAY

�Sophisticatedsignalprocessing

�CheapTransceivers

�AgileTransceivers

�ExtensiveWirelineInfrastructure

Whatisspectrummanagementoftomorrow?
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LAYOFTHELAND

�Multipleusesandusers

�Unpredictableuses

�Multiplemanufacturersandserviceproviders

�Irregularnetworkstructures

Standardscommitteesmeetatsanitariums
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ATYPICALWIRELESSDREAM

�DevelopHardware–spendmoney

�RollOutInfrastructure–spendbigmoney

�RollOutService–make�LOTS�

2ofmoney(eventually)

ORNIGHTMARE

�Someoneelsedeploysanoise-bombapplication

–Servicedies

–Investmentlost
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CATCH22

�Mustbuylicensetoprecludenoise-bomb

�Noideawhatlicensefeeissustainableapriori

�Businessfails

–fromlackoflicense

–from(ignorantly)highbidforlicense

C.RoseWINLABFCCTACIISept.18,2002



FCCTACII:InterferenceAvoidance,InfostationsandEconomics9

THEUSUALSCENARIO

�Massiveentrycostsrequiredeeppockets

�Entrycostsprecludemanycompetitors

�Deeppocketsrequirelargestablereturn

–Carefullyassessmarket

–Findleastcommondenominatorcashcow

SocialCost:servicediversitysuffers
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TOWARDSASOLUTION:first,anabstraction

�Spectrumasthe“Commons”

�Greediness

�Overuse

�ServiceDegradation

MaketheCommonsBigger!
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SOLUTIONI:ABiggerCommons
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Eachcowbringsgrass!
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NOTHINGISFOREVER
�OvercrowdingProbablyInevitable

–scatteringlimitations

–apertureanddirectivitylimitations
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TragedyoftheCommons
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WHATNOW?

�SomeObservations

–peopletendtocongregate

–longrangetransmissionskillyou(interference)

–longrangecarriagekillsyou(multihop)

�Localzonesofcoveragearenatural

–contiguouscells,(ormorelikelyatfirst)isolatedhotspots

�Congregationpointsoftenhavelandlines

SOLUTIONII:DiscreteUnlicensedWirelessZones
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ZONALPOLICY:AdamSmithandDarwin
�Definezonesviarealestateownership

�Tiespectrumrightstozone

�Cobbleintonetworkwithlandlines(alaInternet)

�Letmarketevolvetransceiverprotocols

–Agile,Self-policing,Interoperable

–Thefittestsurvive

�Selectiveeconomicpressures

–Landownerpolicing

–Landownersystemchoice
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AGILITY:InterferenceAvoidance
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SELF-POLICING:SpectrumWarfare

MarkedforDeletion
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SELF-POLICING:SpectrumWarfare

Self-InterestandAggressionCanWork!
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THEFITTESTSURVIVE:FearoftheZoneGod

GamesofCooperationandDefection

User 1 PerspectiveUser 2 Perspective

AveragePlayJudgedbyZone
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OTHERDISCRETEZONEISSUES

�Growthtowardzonalcontiguity

–mightneedadjudicationbetween”landowners”

–interferencesniffersforprovableright/wrongdoing

–butevolvedprotocolsmightberespectfulenough

�Cannotletwirelinegougewireless!

–wirelinecarriageascommodity

–multiplecompetingcarriers
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CONCLUSIONS

ASSUMING:Agile(software)radios+wirelineinfrastructure

�UnlicensedSpectrumWithZone“MineralRights”

–AdaptiveTransceivers(interferenceavoidance)

–Self-Policing(spectrumwarfare)

–InformedMarketChoiceByZone(expelbadsystems).

�LowersEntryBarrier

�EncouragesCompetition

SOCIALBENEFIT:Market-sustainableserviceinnovation
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