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1. EXECUT1V~SUMMARY

Thirty yearsago,peoplestartedmakingtelephonecalls ‘on themove’ ratherthanbeingtied to aphoneline. Theywerefreed
tocommunicatewhereverandwhenevertheywanted,theywereuntetheredandtheywerefreetomove.

Thissimpleconcept— mobility — hassincecreatednewindustries,newtechnologies,andnewcompaniesall focusedon the
opportunitywirelessvoiceservices.Billionsof dollarsin valuehasbeengenerated.More importantly,consumershave
changedhow andwhentheycommunicate,businesseshaveincreasedefficiencyandeffectiveness,and,nationaleconomies
haverealisedtheflow-on benefitsin termsof economicgrowthandexpansion. Thissimpleconcept— mobility — when
appliedto dataservices,will deliverthesameradicalchangesto bothindustriesandcountriesaroundtheworld.

Thissubmissionby ArrayCommInc andCKW Wirelesscanbesummarisedasfollows:

• Wirelessbroadbandanddataservices,althoughstill in theirrelativeinfancy,havethesamepotentialasmobilevoice
servicestochangehowwecommunicateandto generateeconomicgrowth.Australianswill beableto benefitfromthese
developmentsandfromthefreedomto move.

• No singlewirelessbroadbandtechnologywill provideall theanswers.In realityit will beacombinationof wireless
solutionsthatwill ultimatelydeliverconsumersthefull potentialofwirelessbroadbandwhereverthey live or woric

• Therewill besomefalsestartsascustomersbecomeaccustomedto thelimitationsofvariousofferingsandvotewith
theirfeet. Thesefulsestartsneedtobeseenby policy makersaspartofthenaturaldevelopmentof anewindustryrather
thanaslimitationsin thepotentialofbroadbandwirelessorareastobefurther regulated.

• Comparativelyspeaking,Australiait is well positionedtotakeadvantageofthegrowthinwirelessbroadbandservices.
Spectrumauctionshavedeliveredsomesensiblecommercialoutcomes.Serviceofferingsarebeingdevelopedandsome
arecommerciallyavailable. Investmentsarein place,orbeingplannedfor. Early-adoptersarealreadyexperiencingthe
freedomofdatamobility andthemindsetis startingto change.

• Theroleofgovernmentissimply to ensurethebroaderparametersareinplace. Theseincludecreatingtheright
investmentclimate,promotingcompetition,ensuringefficient spectrummanagement,supportingtechnology-neutrality,
protectingpropertyrights,and,supportingthedevelopmentofglobalstandards.

• With theseparametersinplace,andgiventheundeniabledemanddriversformobility, themarketwill decidewhich
wirelessbroadbandsolutionsaresustainableandwhichwill fail,, customerswill migrateexponentiallyto thenew
services,andAustraliawill reaptheeconomicbenefitsofthenextwaveof mobility.

ArrayCommInc wasincorporatedin California,USA inApril 1992andis aleaderin smartantennatechnology.It develops
andlicensessoftwaretechnologytoenhancethespectralefficiencyandcosteffectivenessofvoiceanddatasystems.
ArrayCoinmInc hasdevelopedauniquetechnologycalledi-BURSTthatwill delivercustomersauniqueandcurrently
umnatchedcombinationof low cost,highspeedandwidely availablewirelessbroadbandservices.

CKW Wirelessisa 100%ownedsubsidiaryofArrayCommInc. CKW Wirelesspurchasedspectrumin therecentAustralian
spectrumauctionswith theintentionof deployinga nationalwirelessbroadbandservicecalledi-BURSTin all Australian
capitalcitiesfrom October2002onwards.

ArrayComm’smanagementteamis, for asmallcompany,one ofthemostexperiencedgroupsofveteransofthewireless,
telecomsandinternetindustries.It remainsatthedisposaloftheinquiryfor furtherconsultationon thecontentsofthis
document.



THEWIRELESSBROADBAND OPPORTUNITY

The Internetandthewirelessindustrieshaveeachexperiencedunprecedentedgrowthanddevelopment.Notwithstanding
this,theInternetandwirelessmarketsarestill in theirearlystagesofdevelopmentandtheirfull potentialis still tobe
realised.Theyareexpectedto continuetherapidprogresswith thedevelopmentofnewtechnologiesandapplications
suitabletoconsumers,governmentandbusiness.

2.1 THEWIRELESSINDUSTRY

Theglobalwirelessvoiceindustryhasseenphenomenalgrowthin recentyears.Thisgrowthis expectedto continuefor many

yearsasnewwirelessvoiceanddataservicesevolveandoffercustomersunprecedentedvalue.

Personalcommunicationsareincreasinglybecomingwirelessinnature.This trendhasbeenparticularlyevidentin voice
communications,wherethenumberof subscribersworldwidetomobileservicesis currentlyin excessof 800 million. In
NorthAmerica,mobilepenetrationhasreachedapproximately40%andin WesternEurope,themost-maturemarket,
penetrationhasreached63%of thepopulationandcontinuestogrow. In Asia,penetrationratesareabove80%in markets
like HongKongandTaiwan,70%in Singaporeandover60%in KoreaandJapan— not to mentiontheworld’ssinglelargest
mobilemarketin absoluteterms,China,with over125 million subscribers.In Australiathemobilepenetrationratehas
reached59%(sources:Nomura,U.S.BancorpPiperJaffiuy, MorganStanleyDeanWitter, PaulBuddeCommunication).

Worldwidemobilephoneusageis still relativelylow with730 million subscribersat theendof2000ora totalmarket
penetrationofonly 12%. Weexpectthenumberof globalwirelesscustomerswill exceedonebillion subscribersin thenext
month. Althoughsomemarketsarenotexpectedtosupporthighpenetrationratesthereisneverthelessconsiderableroomfor
growthandthemarketis expectedtohavea compoundannualgrowthrateof3l%through2002.

2.1.1 WirelessData

Overthepasttenyears,fixedline datatraffic hasincreasedfrom onemegabyte(MB) percustomer,permonthto 196 MB per
customer,permonth(source:AT&T ResearchLabs). Thisaccelerationin usage,whichcontinueseachmonth,hasbeen
drivenby thetechnologicalimprovementsthathaveincreaseddatarates,enhancedusabilityandloweredcosts.It is expected
that thesesamefactorswill drivewirelessdatausagein thenearfutureandfuturegrowthin wirelessdataratesis expectedto
mirrortheexperiencewith fixedline datarates.
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2.2THEINTERNET

Sincetheconceptionof theWorld Wide Webin 1989,thegrowth in Internetusershasbeenphenomenal,reaching400
million in 2000from500 Internetusersin 1984.ThenumberofusersanddevicesaccessingtheInternetareexpectedto
continuetogrowatanaveragerateof20%and28%respectivelyoverthenext five yearswith thenumberofusersreaching
almostI billion by 2005.

Worldwide Internet UserSummary Figures in million

1999 2000 2001 2002 2003 2004 2005

NumberofUsersAccessingtheWeb 240 400 522 651 775 877 977

NuinberofDevicesAccessingtheWeb 237 371 509 672 060 1,050 1,284

UsersfTotalPop.(%) 5% 8% 11% 13% 15% 17% 19%

Source:JDC. MerrillLynch Internet research

Internetusagewill bedrivenby theincreasingnumberofproductsandservicesavailableto endcustomers.Theavailability
ofhigh-speedwirelineandwirelessInternetserviceswill stimulatefurthergrowth.Fixedbroadbandservicesareincreasingly
availableinmanycountriesandgrowth isforecastoverthenextfive years.Contentis alsoexpectedto developasbroadband
becomeswidely available.In addition,theInternetis expectedto evolvefrom wirelineto wireless,justasvoicetelephony
evolvedfrom deskphonestomobilephones.Thiswill drivedemandfor high-speedportableInternetservicesandterminal
devices(notjustmobilephones,butalsopersonaldigital assistants,laptopcomputers,mini-PC’s,pagers,andotherportable
devices)andis expectedto surpassPC-basedInternetconnectivityoverthenext3 to4 years.

Networkoperatorsandserviceprovidersarekeento enhanceanddiversif~’theirrevenuestreams.Wirelessinternetservices
representasignificantopportunity,andanythingthat canbedoneto stimulatecompetitionandgrowth in this marketisgoing
to resultinanexpansionofthebusinessin contrastto thenow-maturingandcommoditizedvoicebusiness.

Australiacurrentlyhasover4.3 million internetsubscribers.Over50%ofAustraliansusetheInternetregularlybothatwork
andathome. IncreasinglyAustraliansaremigratingto broadbandsolutionsasthetechnologybecomesmorewidespreadand
thepricesfall. In additiontothis,therearesome2 million laptopusersin theAustralianmarket.

2.3 WiRELESSINTERRET

ThearrivaloftheInternetintothewirelessspaceis expectedtoemergeasoneofthemostsignificantproductcyclesofthe
comingyears.Thegrowth inwirelessInternetaccessis expectedtoleadto anascendingcycleof applicationsdriving
bandwidthandbandwidthdriving applications.

Therewill bemultiplewirelessaccessschemesandservicesavailableasthewirelessdataindustrygrowsanddevelops.Each
wirelesstechnologywill delivertheir ownservicevariationsandtheirownrangeofapplications.Thesedifferenceswill in
turnattractdifferentmarketsegments.

Wehaveincludedamoredetaileddescriptionof thevariouswirelesstechnologiesin section[3.0] below.

Theexpectationis that,in theshortterm,wirelessusagewill bedrivenby demandfor voiceservicesbutthattheconvergence
ofmobilenetworkswith theInternetandthe introductionof wirelessInternetserviceswill haveasignificantimpacton the
growthofthewirelessInternetbusiness.

Importantdriversunderpinningthefuturegrowth inmobiledataservicesare:

• TheproliferationofInternetusageandincreasedaveragecomputerliteracy.

• Convenienceandeaseofuseof wirelessaccess.

• Growingdemandforspeedinaccessingthe internetandotherdataservices.

• Growingdemandby enterprisesfor remoteaccessto corporateandmarketdata.

• Wirelessvoiceconnectivitydrivingdemandforwirelessdataconnectivity.
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a Improvedwirelessandbroadbandtechnologies.

• Fixedbroadbandofferingsdrivingdemandforbroadbandwirelessservices.

• Improvingwirelessdevicesthatcansupportgreateruseofdataapplicationsandsolutions.

• Increasedadoptionofhandheldandlaptopdevices.

• Dataconnectivityfor individualsin thedevelopedworldbecomingasnecessaryasvoiceconnectivity.

• Mobilewirelessservicesnotonly for consumersbutforpublicservice,govermnentalanddefenceapplications.

2.4 THE HYPE

As with all newphenomenon,thereis alsoalot ofhypearoundwirelessbroadbandservicesandtheirpotentiaL Fromthe
customers’perspective,thereis significantandconfusingdebatein the industryaboutbroadbandgenerallyandaboutdata-
ratesandbandwidthsinparticular.

Forthe consumer,broadbandis ameaninglesstermandtheconfusingdebateisanunfortunatedistraction. Whatisimportant
is thedevelopmentofcommunicationsservicesthatareaccessibleare ‘always-on’,arehighlyaffordable,haveawide range,
give customersmobilityandfreedomto move. Thesearethe factorswhich allow customerstomakethebestuseoftheir
timeandmoneywhatevertheircommunication,information,entertainmentandbusinessneeds.

In this contextthereforeit istheunderlyingdriversthatareimportantto focuson becausetheyaretheaspectswhichwill
drivethedeploymentof serviceswhichwill in turndelivertheattributesmentionedaboveandunderpintheultimateutility
neededforwidespreaddeploymentof mobilebroadbandservices.Theseunderlyingdriversinclude affordability(iederived
from underlyingnetworkeconomics),availability (ienetworkreachandcapability),security,andtheability to offer
portabilityandmobility.

In Summary:

Wirelessbroadband and wirelessdataservices,althoughstill in their relative infancy, have thesamepotential as
mobile voiceservicesto changehowwecommunicateand to becomeanimportant new generatorof economicgrowth.

This potential will bedriven by the continuinggrowth in the Internet, the desirefor mobility andspeed,and,
improvements in wirelesstechnologiesand devices. Thesedrivers arejust asrelevantin theAustralian contextasin
other markets.

Comparatively speaking,Australia iswell served in relation to thesetrends. Spectrum auctionshave delivered some
sensiblecommercialoutcomes. Serviceofferingsare being developedand someare commercially available.
Investmentsare in place,or planned for. Early-adopters arealready experiencingthefreedom of data mobility and
the mindsetisstarting to change— accessingthe internet or corporatedata is nolongersomethingyou haveto dofrom
homeor work or from a specifiedroom.

Equally, giventhe tendencyofAustralians to adoptnew technologiesand ideasearly in their lifecycle,wireless
broadband venturesareemergingacrossthecompletespectrumof technologiesand beginning to offerservices.

Australia therefore hastheopportunity to bea leaderin the developmentofwirelessbroadband solutions,services
and applications.



3. WIRELESS BROADBAND AND DATA TECHNOLOGIES

Thevalueofthewirelessbroadbandor dataindustryis estimatedto bein thebillions. It is oneof themostdynamicareasof
industrydevelopmentin theglobal communicationsindustryatthispointin time. it is characterizedby established
equipmentsuppliers(suchasEricsson,Alcatel,Lucent,Kyocera),telecommunicationsoperators(suchasVodafoneand
Telstra),puretechnologycompanies(suchasArrayComm),andnewplayers(suchasUnwired).

Newideas,technologiesandservicesareemergingall thetime. Thevariousmarketparticipantsareapproachingthe
opportunityfrom differentangles.Someexamples:

• ArrayCommis leveragingits investmentsin smart-antennatechnologiesandcosteffectivedigitalprocessingto provide
costeffective,highquality,andwide-areawirelessbroadbandservices.it iscurrentlycommercializingthetechnology
globally;

• Europeancompanies,supportedby theirgovernments,havedevelopedthesoonto beimplementedwidebandthird-
generation(3G)cellulartechnologies.Despiteeconomicchallengeswith thedevelopmentofthesesystemsand
operatinglicensesinEurope,thesesystemssupportthedeliveryof data,andasuiteofsupportedapplications,at speeds
uptotentimesthatoftraditionaldialup connections;

• Asiancompanies,notablyNT!’ DoCoMohavealreadydeployedextensivemobiledataservicesandhavepioneeredthe
standardisationandimplementationof 36 W-CDMA basedservices;

• Qualcomm,a leadingAmericantechnologydeveloper,hasmatchedEuropeandevelopmentswith US-centriccdnuaOne
systems,providinghigh-speeddatatothecellularhandsetatevenfastspeeds.

Thegenericandevolvingwirelessaccesstechnologiescanbeplottedin asimplediagramreflectingdataspeedsandarea
covered.

WirelessData Technologies

Wide Area

Bluetooth

a

F-I
Fixed LocalArea
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Thesevarioustechnologyeachofferstheirown capabilitiesin termsof affordability, utility andmobility. Outlinedbelowis

abriefdescriptionofeachtechnology.

Wide Area Narrowband — 1G

• Mobitex: A narrowband, alwayson, wirelessdatasolution developedby Erimsonusingpacket switchingto deliver an 8

kbpsdatatransferrate.Spectrumin the400 to 900 MHz range.

• DataTAC: Wirelessdatasolutiondevelopedby Motorola with data transfer rates ofup to 19.2kbps.

• CDPD or Cellular Digital PacketData: A datatransmissiontechnologydevelopedfor useonmobilephonefrequencies
usingunusedmobile channels(800to 900MHzrange) to transmit datain packets.Datatransfer rates ofup to 19.2kbps
operating over unutilised analogvoicechannels.

• ReFlex: Two-way Pagingserviceoffering dataspeedsofup to 25 kbpsfor short messages(uplink is 9.6Kbps, downlink
is up to 25Kbps. Originated by Motorola and ispartoftheFLEX protocol that includes FLEX (traditional paging) and
inFLEXion (Voicepaging).

Wide Area Narrowband (2G)

• GSM: Data rates ofup to 9.6kbps on a GSM channeLThis is a circuit-switched channel that expendsvoicecapacity
evenif the useris idle. An appropriate analogin the wired world would be dial-up modems. Thesesystemsare
predominantlyusedfor voiceservices,aswell asshort messaging.

WideArea Narrowband (2.5 G)

• GPRSor GeneralPacketRadioService:A newtechnologydesignedto deliver high-speeddataservicesoverexisting
(3SM networks with datatransfer rates ofup to 171 kbps. In practice speedsofbetween20 and 50kbpsare expectedfor
the first generationofdevices.

• EDGE — EnhancedData Ratesfor Global (or USM) Evolution: A standard that builds uponexistingGSM and TDMA
infrastructureto provide up to 384kbps peakrateperuser.In practice speedsof approximately32-64kbpsare expected.
Primary alterations in air protocol to accommodatehigher order modulation. EDGE will require newdevicesand

• significant upgradesto thenetwork infrastructure.

Wide Area Wideband (3G Technologies)

• cdma2000:3Gtechnologythat is being suppliedasanupgradeto Qualcomm’s cdmaOne,1S95systems.The service
claims upto 2.4Mbps peak rateusing theHDR or lxEV variantthatoverlaysa data-centricnetwork overthat ofthe
existingvoicenetwork. Actualpeakdatarates areexpectedto becomparableto other30 systems(i.e. 144 kbps for each
customers).

• W-CDMA: This istheITU’s versionofCDMA that isthe upgradepath from GSM aimedat thedeliveryoftrue
broadbandmultimediaservices.W-CDMA isaservicethat suppliesupto 144 kbpsundermobilescenarios.Initial
deploymentsin Japanand theUK will provide no more than 64 kbps.

LocalArea Broadband

• Bluetooth: A new standard for short-rangewirelesscommunicationdevelopedby severalmultinational companieswith
current dataratesofapproximately 722kbps. The Bluetoothtechnologyiswhat iskiowaasa personalareanetwork,
there are three classesofoperation that haverangesof 10, 100,and 1000cm.Usesunlicensedspectrumat 2.4GHz.

• WirelessLAMs: 802.1lb. An IEEE standard for short-rangewirelesscommunicationwith theoretical datatransfer rates
ofapproximately 11 Mbps (in practice2-3 Mbps) in local areanetworksusingunlicensedspectrumat 2.4GHz. W-LANs
range from 30 to 300 meters,dependingonthe local environment. Usesunlicensedspectrumat 2.4GHz. As with any
otherwirelesssystems,experiencedend-userdatarates dependonthe natureofthe backhaulnetwork. In thecaseof
public accessW-LANs, however,backhauleconomicsfor their smallcellsareparticularly challenging.Thesystemsare
typically deployedwithDSL or Ti/El backhaul, limiting thecell throughput to a rangeof0.3—2.0 Mbps. Wireless
LANs are ideal for enterprise,residential andsomecampuslocationsbut cannotscaleto provide the wide areacoverage
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andqualityexpectedfrom conventionalwirelesssystems.Their applicationis thereforeoftenreferredto as‘hot spot’
coverage.

• MMDS: A fixedwirelessdataservicecommonlyreferredto as“wirelesscable”in thatit providescoverageto
residentialareaswithout theneedto run cablemodem. Theservicepromisesratesin the1Mbpsrangewith rangein the
orderof severalkilometers. However,theservicerequiresthattheuserterminalsbefixed, eliminatingtheportability
supportbothin termsofhandoffandin thenetworkside. Frequencyofoperationis in the2.5-2.70Hzrangein theUS
andsimilarsystemshavebeendeployedin a numberofcountriesatthe3.4 GETz.

• Satellite: A fixedwirelessdataservicethat uses11GHzTDMA technology.Thereturnlink limits uploadspeedsto 56
kbps. Downloaddataratesareabout400kbpsto theuser. While coverageistypically large,systemsonly supportfixed
accessdueto theneedfordishantennasandbulkyreceiverequipment.Suchencumbrancesarenot likely to be
eliminatedin thefutureduetotechnologyandarchitecturalconstraints.

WideAreaBroadband— i-BURST

• Wideareabroadbandwirelesssystemsarecapableofprovidingcontinuouslyconnectedor “always-on”highspeeddata
services,usuallyatspeedsmorethan50times fasterthandialup accessrateswhich supportstandardapplicationssuchas
email,web-surfing,remoteaccess,bankingandstreamingvideo.Customersmaybelocatedathome,in theoffice, oron
themove.

• i-BURSTcomplements(ratherthancompeteswith) boththe2.5and3G systemsaswell asthewirelessLAN systems
which arepartofthebroadbandwirelesslandscape.

In Summary:

Nosinglewirelessbroadbandtechnologywill providethetotalwirelessbroadbandsolution. Thisis nodifferentfrom
thesituationwhenweevolvedtowirelessvoiceservices- customerscurrentlyusearangeofdevicesandservicesto get
createacompletewirelessvoicesolutionto meettheir needs.

Giventhe numberof businessdevelopmentinitiatives underway in theAustralian market, Australians will have
significant choicein constructing their wirelessbroadband solutions.

In reality it will bea combination of wirelesssolutionsand emergingapplications that will ultimately deliver
consumersthe full potential ofwirelessbroadband and mobility.

Despitethe confusion,wetrust that themarketplace,rather than product-specificlegislationor individual companies,
will determine the mosteffectivesolutions.

9



4. TilE CHALLENGES FACING WIRELESS BROADBAND
Giventherelativelyearlystageofdevelopmentin wirelessdataandwirelessinternetindustry,thereareanumberof generic

issueswhich areimpactingdevelopment.

Theseinclude:

• Capacity(thenumberofsubscribersthatanetworkcanserveata certaingradeofservice);

• Coverage(theability to deliveruninterruptedserviceuniformly throughoutageographicarea);

• Transmissionquality(voiceanddatafidelity athighdatarates);

• Reliability andsecurity(theability ofa networkto operatecontinuouslyoveranextendedperiodoftime);

• Cost(theability to delivercapacity,coverageandtransmissionqualityatcompetitiverates);

• Spectrumavailability (essentialtodeliverbroadbandwirelessservices)andspectralefficiency(includingtheability of
unlicensedspectrumto support commercialgradesofservice);

• Availability andeaseof integrationof customerdevices.

Thepriority oftheseneedsmayvaryovertime. Wheninitiating aservice,forexample,thehighestprioritiesmaybecoverage
andthespeedofinstallation.Later,transmissionqualitygainsimportanceasacompetitiveneedand,eventually,asasystem
reachesits limits, capacitybecomescritical. Reliability andcostarealwaysimportant. Equally,theavailabilityofa rangeof
compellingandcompetitivelypricedcustomerdeviceswhich allow easyintegration,will alwaysbeapriority.

4.1 WirelessBroadband - Emerging Solutions

Thereareanumber of solutionsemergingasthe requirements for more capacity, lowercostsper customerandhigherquality
transmissionfor mobilevoiceanddatacommunicationsleadthewirelessindustiyto seekandadoptnewtechnologies. The
key messagehere isthatdespitetheinevitablelimitationsofemergingtechnologies,marketforcesaresuchthat solutionsare
soonfound anddeployed.

Theprincipalexamplesin recentyearsareasfollows:

Digital TransmissionTechniques

Wirelesscommunicationsystemsoriginally employedanalogtransmissionformats.However,thedemandfor additional
capacityin thefaceoflimited spectrumencouragedthe transitiontomoreefficientdigital transmissiontechnologies.The
resultinggainsin capacityderivedprimarily fromthespeechcompressiontechniquesusedindigital transmissionsystems,
ratherthan fromafundamentalimprovementin spectralefficiency.In voicesystems,capacitycanbeincreasedthrough
increasedcompression(at thecostof somedegradationofvoicequality).

MultipleAccessTechniques

Thetwo principalmultipleaccesstechniqueshaveemerged- TimeDivisionMultiple Access(“TDMA” - which isusedin
GSM, PHS andseveralotherdigital standards)andCodeDivisionMultiple Access(“CDMA”). Thesetechnologiessolved
someofthewirelesschallenges.Forexample,TDMA allows multipleusersto sharea given frequencyresourceby assigning
userstotimeslotsinaround-robinfashion.CDMA allowsmultiple userstoshareagiven frequencyresourceby encoding
eachtheusers’signalswith individualcodes.

CellSplittingandSectorisedAntennaSystems

To increasecapacityandprovideservicein regionsofhighsubscriber-density,operatorsoftensplit largecells into smaller
onesorsectorisethem(generallyby dividing 360 degreecells intothree120 degreesectors)to allow the re-useof assigned
frequenciesmoreoftenwithinalargeregion.
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NewWirelessAir-interfaceStandards

Partlyin responsetothegrowingdemandfor datatransmission,newso-called2.5Gand3G wirelessair-interfacestandards
suchasGPRS,EDGEandW-CDMA areemerging.Thesenewstandardsprovidecompatibilitywith existingdigital
standardssuchasGSMandCDMA while enhancingthecapabilitiesfordataservices.

In general,thetechnicalimprovementsassociatedwith thesenewstandardsare:

(a) packet-switchingcapabilityfor datatransmissions(vs. circuit-switchingusedhistorically for voicetransmissions)which
ismoreefficientfordatatransmissionandallowsan always-onconnection;and

(b) theability to temporarilycombinecommunicationchannelsasnecessaryto providehigherdata-rateson demandto

customersthatwill payfor themand(c) moreefficientmodulationschemes.

ImprovedHardwareTechnologies

Manufacturersofthecomponentsandsubsystemsofwirelessnetworksarecontinuouslyimprovingthetechnologiesthat
affectthepriceandperformanceoftheirproducts.Forexample:

• Processingpowerusedinbasestationsandhandsetsisdecliningin price;
• Basestationamplifierswithhigherlinearityarepermittingmorechannelsto becreatedfrom abandofRF spectrum;and
• Newwidebandtransceiversareallowing thefixed costofradioelementsto besharedby morechannels.

As aresult,systemmanufacturersareabletodeliverbasestationsandsubscriberhandsetswith improvingperformanceand
decliningcosts.

While further investmentsin digital transmission,cell splittingandhardwaretechnologieswill continuetopaydividends,
theywill facediminishingreturns.Giventhelimitedavailability ofspectrum,conventionalsystemswill beunableto deliver
thecapacity,coverage,quality, reliabilityandcost-effectivenessthatoperatorswill require.Importantly,newhigh-utilisation
andlow-revenue-per-subscriberserviceswill bedifficult to deployunlessRF interferenceis decreased,spectrumis used
moreefficiently andnetworkcostsarereduced.

Thetechniquesmentionedabovearewell understoodand,today,fully exploited.Significantfurtheradvancesinspectral
efficiencywill alsocomefromadvancedspatialprocessingtechniqueswhichwill drive greatercapacitiesfrom traditional
highspeedwirelesssystems.

Summary:

As with any developingtechnologyor industry, thereare a number of issuesthat needto be solved.

Nonetheless,there is, nnd will continueto be,a proliferation of emergingsolutionscreatedby an activeand innovative
industry whoseparticipants are all keen to securea leading-edgein themarket.

Despitethis, therewill be somefalsestartsascustomersget to understandthe limitations of various offerings andvote
with their feetto chooseotheralternatives.

What isimportant, isthat policy makersseethesefalsestartsaspart of the natural developmentof a new industry
rather than limitations in the potential of broadbandwirelessitselfor areasto befurther regulatedor monitored.
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5. SPECIFIC ISSUESRAISED BY THE HOUSE OFREPRESENTATWES STANDING COMMITTEE

5.1 CURRENTROLLOUTOFWIRELESSBROADBANDTECHNOLOGIESINAUSTRALLI- CKWWIRELESSPLANS

5.1.1ArrayComm Inc

ArrayCommwasincorporatedinCalifornia,USA inApril 1992andisa leaderin smartantennatechnology.ArrayCoinm
developsandlicensessoftwaretechnologyto enhancethespectralefficiencyandcosteffectivenessofwirelessvoiceanddata
systems.

ArrayConiin’scoretechnology,InteiiCell5, is thewirelessindustry’smostadvancedform of, commerciallydeployed,smart

antennatechnology.IntelliCell isprimarily softwarethatis integratedinto wirelessequipment,suchasbasestations.

IntelliCell hasbeenusedby ArrayCommtodevelopthreeproductgroups:

• The i-BURSTwirelessbroadbandsystem
• Smartantennatechnologyforcellularbasestations
• Smartantennatechnologyfor wirelessterminals

UsingIntelliCelltechnology,ArrayConunhasdevelopedi-BURST,whichis acompleteend-to-enddataonlywirelesssystem
that addressestheportablebroadbandInternetmarketandhasbeendesignedto leveragethecapabilitiesof theInteiiCell
technology.

ArrayCorum’sfirst licensingpartner,KyoceraCorporation(“Kyocera”)hasdeployedmorethan100,000PHSbasestations
with IntelliCell software,primarily inJapanandChinaandhasproducedprototypei-BURSTbasesstationsasa partofthe
processoframpingup commercialbasestationproduction.MarconiCorporation(“Marconi”) haslicensedtheIntelliCell
technologyforW-CDMA basestations.

Anotherend-to-endsystemdevelopedby ArrayCommandmanufacturedby Kyocera,awirelesslocal loop(fixed wireless)
productwas developed.Kyocerarecentlywonanorderofover200,000subscriberlinesin Thailandwith this product. This
producthasatitscoretheadaptiveantennatechnologydevelopedby ArrayCommwhichin turnledto compellingeconomics
andperformance.

ArrayConimis extendingits InteiiCelltechnologyto wirelessterminalssuchashandsetsandiscurrently in discussionswith

anumberof handsetmanufacturerswitha viewto embeddingtheIntelliCell productinto theirhandsets.

5.1.2 i-BURST

ArrayCommhasdevelopedanopen-standardwirelessdatasystemcalledi-BURST. It addressestheportablebroadband
Internetmarket i-BURSTisacompletesolution,includingtheair-interface. It supportsup to 40mbpspercellcapacity
using10 MHz ofspectrum(or 20mbpspercellusing5 MHz ofspectrum)andper-customerdataratesin excessof 1 mbps,
whenin fully loaded,realworld,deployments.

It is a‘dataonly’ network. It is designedfor packetswitchingandtransparentlyconveysend-users’InternetProtocol(“IF”)
traffic. Theoverallnetworkarchitectureis a directextensionofthat employedin today’swiredbroadbandaggregationand
accessarchitectures,includingDSL, cableanddialup.Theidenticalprovisioningandbilling tools,alongwith muchofthe
wirednetworkinfrastructureusedby operatorsto supporttheirwiredcustomerscanalsobeusedto supportend-customers.
It is designedto extendexisting,wired,broadbanddistributionarchitecturesandIP services,reducingbarrierstoentryby
carriersandISPsalike.

Oneimportantelementofthedesignis itstimedivisionduplex(“TDD”) duplexingtechnique.The advantagesareasfollows:

• TDD extractsmaximumbenefitfrom thesmartantennasbecauseofthehighly correlateduplirik anddownlink
propagationenvironments.In TDD systems,uplink anddownlinktransmissionsoccurin thesamefrequencyblock
separatedin time. This is incontrastto frequency-divisionduplex(“FDD”) systemsinwhich theuplink anddownlink
transmissionsoccuron widely separatedfrequencyblocks.

• TDDhastheabifity to moreefficiently supportasymmetricaldatatransmissionthanFDD systems.In aTDD system,the
ratioof uplink-to-downlinktrafficresourcesisdeterminedby the relativeamountof timedevotedtouplink versus
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downlink transmissions.In anFDD system,the ratio of uplink-to-downlinkresourcesiseffectivelyfixedby therelative

sizesofthe(typically equal-sized)uplinkanddownlinkblocks.

• TDD spectrumis typically far lessexpensivethanFDD spectrum.

Theradioaccessportionofa viablemass-marketwirelessbroadbandsystemrequiresthreecomplementarytechnical

elements,spectralefficiency,packetaccessmechanismandhighpeakdatarates.

• SpectralEfficiency. This isameasureof how well a wirelessnetworkutilisesradiospectrum.It affectstheamountof
radio spectrumandthenumber ofbasestationsrequired to deliver a given amountoftraffic. It is consequentlyone ofthe
primarydeterminantsof systemeconomicsfor broadband mass-marketapplications. Spectral efficiencyis measuredin
units ofbits/second/HertzIcell.i-BURST achievesaspectralefficiencyof 4.0bits/second/Hzlcell(GSM, CDMA, 3G are
generallyacceptedto be no more than0.2bits/second/Hz/cell).This translatesdirectly into thesystem’sability to
supportmany customersper cellat highdataratelevels andmassmarket prices.

• PacketAccessMechanism.Packetaccessmechanismgivesflexibility in instantaneouslydividing andsharing
bandwidth acrossmany customers.As opposedto circuit switched voice traffic, datatraffic isbursty;hencesignificant
costadvantageis garneredby allocating radio resourcesinstantaneouslythrough the useofpackets.Packetaccess
mechanismis arequirement from a systemeconomicstandpoint andprovidesa lOx increasein supportable customers
over a circuit-switched mechanism.Togetherwith thegainsin spectralefficiency, this meansthat i-BURSToffers a
factor of400xincreasein capacityovercurrent circuit switched mobiletechnology,40xdueto IntelliCell and lOx dueto
packetswitching.

• High PeakDataRates.Theseprovide end-customerswithhigh-speedaccessto network resources.As broadband
accessbecomesthenorm overthe nextseveralyears,highpeakdatarateswill be requiredforwirelessapplications.Next
generationmobiletechnologiessuchasGPRS,EDGEand3G aretransitioningexistinginfrastructuretoaddressthe
requirementfor highpeakrates.However,highpeakdataratesdo notnecessarilyimply highnetworkcapacity.Because
ofthe lackof spectralefficiency,customersonthosenetworksareunlikelyto experiencehighpeakdatarates.i-BURST
avoidsthis issuebyvirtue ofits highspectralefficiencyandbasestationthroughput.

5.1.3CKW Wireless

CKW Wirelessis awholly ownedsubsidiaryofArrayCommInc.

CKW isanAustraliancompanyincorporatedinFebruary2001to deploythe i-BURSTbroadbandwirelessnetworkand
servicesin Australia.CKW will usetheunpairedspectrumit purchasedin therecentauctiontoprovidethis serviceandthe
currentintentionisto roll-outthenetworkintheeightStateandTerritorycapitalcities duringtheperiodfrom 2002to 2005.
Whencomplete,thenetworkwifi coverapproximately75%oftheAustralianpopulation.

Sinceincorporation, CKW haspurchasedspectrumin the3G auction,developedthebusinessandfinancialmodelin
conjunctionwith its advisors,madeinitial appointments to its board of directorsand managementteamand isin theprocess
of solicitingmajorcontractproposalsrelatingto suchmattersassystemintegration,siteacquisitions,backhaulprovisioning,
ISPfunctionality,andsoftwarebilling.

CKW will continueto developitsoperationswith relevantstrategicinvestorsandwill undertakea capitalincreasetoraisethe
requiredfinance.It is expectedthat thestrategicinvestorwill alsobe a major participant in thecapitalincrease.Any
additionalfinancerequiredtocompletethecapitalincreasewill beraisedfrom otherinvestors.

5.1.4 ProposedNetwork Roll-Out

The i-BURSTnetworkwill bebuilt anddeployedovera three-and-a-halfyeartimeperiodbeginningin thesecondhalfof

2002. Much ofthesiteacquisition,backhaulprovisioningandsystemintegrationworkwill commencein thefirst year.

Thenetworkpilot phasewill involve theroll-out andtrials of 10basestationsin selectedCBD,urbanandsuburbansites
acrossSydney.Thisis currentlyscheduledto becompletedby thethirdquarterof2002andwill befollowedby theroll-out
ofadditionalbasestationsin Sydneyto fully coverthemetropolitanarea.SydneyCBD deploymentisplannedto commence
in thethirdquarterof2002.This will befollowedby roll-out in theurbanandsuburbanareaswith completionoftheSydney
networkin the first quarterof2003andfollow-on deploymentin othercapitalcities. It isplanned,thatthenetworkwill be
deployedinall capitalcitiesby theendof 2004.
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After completionofthenetworkinSydney,CKW proposestoroll-out thenetworkinMelbourne.Thisis scheduledto
commencein thesecondquarterof2003withasimilar implementationplan to SydneystartingintheCBD before
progressingto theurbanandsuburbanareas.Thefinal phaseofnetworkroll-out will be in thesix othercities coveredby the
spectrumby whichtimetheSydneyandMelbournei-BURSTbusinesswill havebuilt asubstantialsubscriberbase.Thiswill
alsobeundertakenon aphasedbasiswith theCanberraandBrisbanenetworkroll-out proposedto commencefromthefourth
quarterof2003,AdelaideandPerthstartingfrom thesecondquarter2004andDarwinandHobartscheduledto startfromthe
fourthquarterof2004.

In Summary:

ArrayComm Inc and CKW Wirelesswill be rolling outa wide area, highspeedwirelessbroadband network in all
capital cities consistentwith its spectrumlicenceduring the period 2002to 2005.
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5.2 IATTER~RELATIONSHIPSBETWEENTHEVARIOUSWIRELINEAND WIRELESS
BROADBANDTECHNOLOGIES

Broadbandwirelessisabletosuccessfullydeliverhigh-speeddataandvoiceservicesto manycustomers.Thosesystems
whichalsooffertheaddedbonusofcost-effectivemobilityallow their customersto usetheservicenot only withinthefixed
homeoroffice environment,butalsoastheymove,in thesamewaythat cellularsystemscandelivercost-effectivetelephony
servicestofixedandmovingcustomers.Theability to deliveralways-onhigh-speeddataconnectivitycandeliversome
genuinebenefits,notjustfor theoft quoted‘roadwarriors’, butalsoformore commonplacecustomers.

• Forexample,broadbanddataservicesoffering mobility allows schoolanduniversitystudentsto accessapplicationsand
serviceswhichcanbecost-eflhctivelydeliveredvia InternetServiceProvidersbothwithin theschoolenvironmentas
well aswhenthestudentis athome.

• Forparentstryingto workfromhomewhile bringingup children,suchsystemswith theirubiquitouscoverageandhigh
speedperformance,canprovidecost-effectiveconnectivitybothfor thehomeoffice, aswell asallowing fastemail
transferswhile waitingat schoolfor the childrento comeoutto thecar,orwhile in transitonthetrainto a meeting.

Clearly,theprovisionof suchwideareaservices,whenit is madecosteffective,isidealfor customerswhocantake
advantageof theavailability ofthesystem’sservicedeliverywhile awayfromtheoffice or thehome.Wherecellularfreed
usersfrom theneedtomakeor receivetelephonecallsfrom afewkey locations,broadbandwirelessdatacanfreeup users
fromtheneedto pluginto thosesamekey locations.

5.2.1 TheComplementaryNatureofWirelessandWiredTechnologies

Cost-effectivenessisthekey asit will ultimatelybeaffordabilitythat isthekeyto adoption.Forcustomerswho arealways
usingdataservicesfrom fixedlocations,suchbroadbandwirelesssystemscanbecomplementedeffectivelyby moderatecost
wiredsystemsincludingDSLandcable.Thesefixed wiresolutionscanoffer greaterdatacapacitiesthanwirelesssystems.

However,while theavailability ofsuchsystemswill continuetograduallyincrease,therewill alwaysbea significantnumberoffixed
customerswhowill neverbewithin rangeofsuchsystems(Exhibit 1).

I~

~D5LService

Exhibit 1.: complimentary Coverage of DifferentTèchnologies
Note: Coverage in this figure is illustrative only

~4~

RegionPopulationcentre
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In addition,highspeedwiredcapacityfrom DSL orcablewill takesometime toberolledout, evenwithin capitalcities in
Australia.Onceimplemented,systemssuchascable,canquickly becomecapacitylimited in someareas,preventingthe
additionof newusers.

Wirelesscanthereforeformbea complementarytechnologytothesefixedwiredsystems.Providingfasterdeployment,they
canofferhighcapacityandhighspeedswell prior to theavailability ofwiredsystemsinmanycases.Also, sinceDSLand
cablecannevercost-effectivelycovereverypartofanarea,therewill oftenbemanylocationswherewirelessistheoptimal
solution.Costeffectivecombinationsof all ofthesetechnologiescanoffera bright futuretotheprojectedhighbroadband
demandsof Australians,bothwithin cities aswell aswithin regionalandrural locations.

Thereis onefurther issuethat isworth mentioningin relationtothefuturerelationshipbetweenfixed andwirelessbroadband
services.Justasmoreandmorepeoplearenow usingcellularphonesastheironly voiceservice(particularlyin theyouth
andyoungadultsmarket),sotooiswirelessbroadbandlikely to evolveto a pointwheresomecustomerswill usemobile
wirelessbroadbandofferingsastheironly dataservice. In otherwords;theymaywell usethesamewirelessbroadband
servicewhethertheyareathomeor ‘out andabout’andnotusea fixedbroadbandsolutionatall.

5.2.2 TheComplementaryNatureof WirelessTechnologies

3G cellularsystemsservecustomerswith voiceaswell asdataatmoderatespeeds.By deliveringacombinationofvoiceand
dataacrosscommonchannels,eachserviceis compromised,to someextentby theother. Sincevoicecallsmustbecanied
with few delays,it oftenrequirespreferentialaccesstothenetwork. Delayhoweveris oflittle concernfor manydata
applications.Thisallowsdatato makeveryefficientuseofthosesamechannels.However,eachtimethatdatamustmake
wayfor thetime-criticalvoicecalls,efficiencyrapidlyfalls, andoverallnetworkcapacityandefficiencybecomesreduced.

However,customersarebecomingincreasinglyinterestedin theability to owna cellularphonethatalsosupportssomedata
services.A singleportabledevicefor phonecallsaswell asformonitoringstockmarketratesand,periodically,listeningto
internetradiostationscarriedviastreamingaudio,makessensetomostpeople. Whenthesesamecustomersrequirewireless
broadbandservicesfora laptopor PDA,however,the3Gphonelacksadequatecapacity.

Forthesesituations,theuseof aspeciallsedwirelessbroadbandserviceisideal. Theability to usea specificserviceto
supportlaptopsandcomputers,andall thestandardapplicationsthat runon thesedevices,alsomakessensetomost
customers.Within this context,customerswill alsohavetheoptionofaccessingwirelessbroadbandservicesthatare‘local
area’in theirreachor wirelessbroadbandservicesthatare‘wide area’.

At the sametime,neitherdeviceisidealfor deliveringmultiple videochannelsofbroadcastquality, forexample,to these
samecustomers.Yetanotherdevice,mostlikely in the form ofa lowcostsettopbox,will providesuchservices.

Throughtheuseof agroup of wirelessdevices— the third-generationcellphone,thewirelessbroadbandmodemin the laptop
orPDA, andthesettopbox— customerswill beableto achievewirelessconnectionsto,andservicesfrom, amultiplicity of
complementarytechnologiesandbeabletohavetruemobility. A goodanalogyhereis to considerthat,withvoiceservices,
customersusea combinationoftheir traditionalfixedphone,acordlessphone(with limited range)anda cellarphone(with
widearearange). Similaralternativesand options are emerginginthebroadbanddatacontext.

Therefore,justasin themobilevoicecommunicationsenvironmenttherearemanydevicesandoptions,sotoowill therebea
rangeof servicesanddevicesinthemobiledatacommunicationsenvironment. Whatismostimportantisthatthemarketbe
freeto developanddeploytheseoptionsandchoicesandthat customersbegiventhe liberty of choosingwhich packageof
servicesbestmeetstheir own needs.

In Summary:

In practice,mostcustomerswill adopta complementarysetofwirelessand wireline broadband servicesto meetall
their broadband and dataneeds,particularly in the early yearsof wirelesswhilesomeofthe issuesare still being
resolved. Thecontinued deploymentof both fixed andwirelesssolutionswill be neededgoing forward. However,as
theneed for mobility increases,wirelessservicesmaywell startto becomethe only solution for somecustomers.

16



5.3 BENEFITSANDLIMITATIONSOF WIRELESSBROADBANDCOMPAREDWITH

FIXED PLATFORMS

Key Benefits

• High speedserviceswithin thenetwork’scoverage
• Many systemsprovideserviceswell beyondshortrange

last-milesystems,andbeyondtherangelimitationsofDSLandcable
• Supportstandardinternetemailandwebbrowsersystemswithoutmodification
• Security- encryptionandrigorousauthenticationprocessesarefeaturesof

morecomprehensivehighcapacitywirelessbroadbandsystems
• Portable- broadbandservicescanbemaintainedwhile moving,or ina variety

ofcustomerlocationswithin thenetwork’scoveragearea
• Always connected- no tediousdial-in procedures
• Cost-effective

TypicalLimitations

• Wirelesscoveragecanbelimited insidebuildingsandcoverageholescanexistin somepartsofthenetwork
• All wirelesssystemsareultimatelyrangelimited
• CostcanbehigherthanforDSLor cablesystemsundercertainmarketconditions
• Capacitycanbelimited by systemorspectrumconstraints
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5.4 POTENTIALFORWIRELESSBROADBANDTECHNOLOGIESTOPROVIDEA ‘LAST
MILE’ SOLUTION,PARTICULARLYINRURALANDREGIONALAREAS

Deliveringtelecommunicationsservicesinto remoteruralareasandsmallerregionalcentreswith modestpopulations
inevitablycostsmorepercustomerthanequivalentsystemswithin cities.High startupcosts,expensivetransmissionand,in
somecases,inefficienciesresultingfrom unfilled capacityall leadtothesehigherper-customercosts.

MosttechnologieshaverelativelyhighStartupcosts.Forwirelesstechnologies,thesecostsincludetheestablishmentofradio
basestationsites,includingtowers,andantennas.A factoralsocritical to theoperationof thesesites,oftennotreadily
observable,isthehighcostoftransmission- Thesystemwhich connectstheradiobasestationsiteandits servedcustomers
backto thecoreoftheweb.

Lower densitiesofpopulationoftenmeansthatsystemcapacitymaynotbefullyutilised.Thisalsoleadstothesystem
establishmentandoperationalcostsbeinghigherthansimilarcity systems.

Othercritical issuesin theseremotelocationsincludepowerandsiteaccess,particularlywhensitesare locatedin difficult
terrainor inharshenvironments.

Mostbroadbandwirelesstechnologieshavebeendevelopedfor useonrelativelyhighfrequencybands.While offeringthe
benefitofgreatercapacity,the coveragerangeofthesesystemsissignificantly reduceddueto thepropertiesof radiowaves
atthesefrequencies.Thislimited rangeresultsin theneedto deployagreaternumberofsitesin ruralareas,makingthe
economicsevenmorechallenging.

Onealternativealreadywidelydeployedin developingnationsisbasedontheEuropeanDECTstandard.AcrossAsia,this
hasallowedthedeploymentof cost-effectivesystemscoveringupto 55,000ruralcustomers’with acombinationof
traditionaltelephonyservicesandmediumspeed(70kbps)Internetconnectivity.The verylow costofthesesystemshas
allowedgreaternumbersofsitestobedeployed.However,suchsystemsfall well shortof deliveringthenecessaryhigh 1
Mbps(orgreater)speedsrequiredtosupportbroadbandapplications.

To overcomesuchproblems,technologiesmustutilisetechniquesthat delivergreatercapacitiesfrom traditionalhigh-speed
wirelesssystems.Oneexampleistheuseofspatialantennaprocessing.This relieson theuseof elegantcost-effectivedigital
processingto deliverservicestomanyuserssimultaneouslyonthesamechannelor frequency.Alreadywell establishedin
thedemandingfields offixed andcellulardigital telephony,suchmethodsalsohavetheadvantagethatmuchgreaterranges
canbeachievedevenwith themoredemandinghigherfrequenciesavailabletobroadbandwirelesssystems.Ratherthana
limit of a fewhundredmetres,whichlimits theavailabilityof suchsystemstominimalnumbersinmostruralapplications,
suchsystemscanoperatesuccessfullyoverrangesof20 to 30km.

Thesesolutions,deliveringhighspeedbroadbanddatato manycustomerssharinga commoninfrastructure,canallow rural
andremotesystemstobeoperatedmorecosteffectivelyandcoveringfar greaternumberswith the lowercustomerdensities
suchasthosetraditionallyencounteredin regionalandruralareasof Australia. Wirelesstechnologiesthatarebasedon these
characteristicsoffer anidealopportunityforprovidingrelativelylow costwirelessbroadbandservicesin regionalandsome
ruralareasthatalsooffercustomersmobility.

In Summary:

Wirelesstechnologiesthathavelow cost,wideareacoveragecapabilities,offer significantpotentialforproviding ‘last
mile’ solutionsbothin thecitiesandtheregions.Wirelesstechnologiesthatcombineportabilityandmobility with
theseattributeswill deliveranaddedvaluefor customersin thoseareas.

‘‘Global Wireless’magazine,Nov-Dec2000
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5.5 POTENTIALFOR WIRELESSBROADBANDTOENHANCEAPPLICATIONSANDCONTENT

Theadventofaffordable,easyto useandwidely availablewirelessbroadbandservicescombinedwith thecontinuedrapid
penetrationof fixedbroadbandservices,will haveasignificantimpacton developmentofthe industryandonthegrowthof
newapplicationsandservices.

However,justasit would havebeenimpossibletopredictthescaleandscopeofindustryandeconomicchangeresulting
from theadventof mobilevoiceservices,it isequallydifficult to do soin relationto mobilewirelessbroadbandanddata
services.

Nonetheless,asmentionedabove,thedriversbehindthegrowthinwirelessbroadband,andthereforethedevelopmentof
contentandapplications,arepowerful andunstoppable:

• proliferationofInternetusage;

• increasedaveragecomputerliteracy;

• convenienceof wirelessaccess;

• growingdemandfor speed,

• growingdemandby enterprisesfor remoteaccessto dataandapplications;

• wirelessvoiceconnectivitydriving demandfor wirelessdataconnectivityasthetwo servicesconverge;

• improving andcheaperwirelessandbroadbandtechnologies;

• improvingandcheaperwirelessdevicesthatcansupportgreateruseofdataapplicationsandsolutions;

• increasedadoptionofhandheldandlaptopdevices;

• dataconnectivityfor individualsin thedevelopedworld becomingasnecessaryasvoiceconnectivity;and

• emergenceof amorematureindustrywhich focuseson customerneedsandservicequality.

Mass-marketmobilebroadbandwirelessserviceswill createnewmarketsfor existingapplicationsandproducts,aswell asa
needfor newcontentandapplications.Theavailability ofwirelessserviceswith IF transparencyandhighdataratesmean
thata separate,“thinned-down”contentbasewill notberequiredforwirelesscustomersandproviderswill notneedtorevise
orrewritetheirapplicationsor content.Thesearethe typesof barriersthat needto breakdowninorderto seeaproliferation
ofnewapplicationsandservices.Theimmediatebenefitofopenaccesswirelessarchitectureswhichextendexistingwired
broadbanddistributionarchitecturesandlP serviceshowever,isthat customerswill getwhatevercontentorapplicationsthey
canaccesson fixedbroadbandservices,on wirelessbroadbandservices.

Wirelessbroadbandservicesthatoffermobility andportabilitywill seethedevelopmentofevenmoreapplications.Imagine
thefollowing asexamples:

• thewirelesscamerathatuploadspicturesto afavoritedigital imageprocessingserviceassoonastheyaretaken,from
wherevertheyaretaken

• the remotediagnosticsystemthat letsemergencyservicepersonnelimmediatelytransmitvital informationto medical
personnelfromwherevertheyare;

• thesecuritymonitoringsystemthatallows parentstomonitortheirchildrenatthe local daycarefacility;
• thewirelessMP3 playerthatallowsateentopurchaseanddownloadthe latesthit songwhile theyare‘out andabout’.
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As afurtherexample,the tablebelowillustratessomeofthewide rangeofapplicationsthati-BURSTwill support:

• .

.

,

~

.

•

-

.

.

.:.

orporateorcompanyserver-basedemail withonline

- offlinc clientaccess
P3andIMAP4 email— synchronizationwith

xchangeServerandDomino Server

~ ofaddressbook,calendar,tasks,notes

. ~ idservices;businessdatabasesynchronization,
cludmgbroadcastsyncacrossentirepopulationofuser

•~? Z-~-~ eci~caccessto corporatenetworks
. - cccsstointernaldatabases,files andinformation;

~ equiressecurenetworkaccess;HTML interface

~ audioandvideomessagingandchat
rowserclient andInternetaccess -

•

-

~..

-.

.

~

--

-

.

- ~. argetedinformationbaseduponlocation

. ‘. 3/ShortVideo/Graphicdownload;payperdownload
- r monthlysubscription

-~ ivo orpre-recordedaudiostreamedto audio-enabled

. - - layers;audioentertainment,newsandsports

iveorpro-recordedaudiostreamedto video-enabled
i5 ~rs
cal-timeinteractivegaming;softwaredownloads

omeand businesssecurity;specializedclosed-circuit
- markets— medical,child care,etc.

ccesstobothcustomdatabaseapplicationsand
• . ackageddatabasesthroughODBC

. - - ontactmanagement,salespipelineandforecast, -utracF/dealterms,salesactivitiestracking,etc.

-basedvideoconferencingw/computerandspecialized
- - obiledevices;also,consumervideoconferencingor

. ‘chat”

In Summary:

It is notpossibleto predict todaythefull gamutof broadband applicationsthat will evolveoverthe nextdecadeasa

result of having affordable, accessible,widely available,always-onmobile wirelessbroadband capability.

However,what wedoknow is that mostof what wedo today on fixed broadbandservicescanbe supported by some
wirelesstechnologies.Equally, many new applicationsarealready beingdevelopedto meetthe specific capabilitiesof
somewirelesstechnologiessuchas3G.
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5.6 COMMENTSONTHEAUSTRALIANWIRELESSBROADBANDREGULATORYENVJRONMENTANDTHEROLEOF
GOVERWMENT

Australiais well servedby its regulatoryenvironmentas it relatesto thedevelopmentandevolutionofwirelessbroadband
services.

Australia’sgovernmentagenciesarewell awareofthespecificwirelesschallengesand,wewouldsuggest,areatthe
forefrontofthinking ontheseissuesglobally. TherecentdraftreportoftheProductivityCommissionandthereviewof
Australia’scurrentradiocommunicationslegislationundertakenby theAustralianCommunicationsAuthorityhaveidentified
thekey issuesandproposedsolutions. ArrayCommandCKW Wirelesssupportthedirectionbeingtakenby thesereviews
andthemajorityoftherecommendationsin them.

Nonetheless,thereareanumberof issuesthemparticularlyrelatetowirelessbroadbandservices,whichpolicy makersneed

tobeaware:

• Spectrumallocationandefficiency;

• Spectrumcostandtenureto ensurecertaintyof investment;

• Potentialfor anti-competitiveoutcomes;and

• The importanceoftechnologyneutrality.

Attachment1 is atestimonytotheUSSenateby Marty CooperwhoistheChairmanandCEO ofArrayCommanda leaderin
thefield ofmobileandwirelesscommunications.

Heis a leadingadvocateoftheopportunity,andresponsibility,ofspectrumownershipandefficiency. Heis alsoacutely
awareof thecritical rolewirelessdevelopmentswill play ineconomicdevelopmentin thefuture.

In thecontextofthechallengesoutlinedabove,Marty’stestimonyto theUSSenateoutlinesthepowerfulyet appropriaterole
thatgovernmentcantakein encouragingthedevelopmentofthewirelessindustry. Hereis asummary:

• “Empowerthe[regulators] to re-examineall spectrumallocations,in light ofwhatcanbedonewith newradio
technologiesandtheInternet;

• Putthepublicfirst. Thewirelessindustryhasbeenfocusedontechnology(illustratedby themyriadofacronymssuchas
CDMA, 3G, WAP, etc.),andisdrivenby deliveringvoiceservices.Weneedto challengetheindustrytofind theright
solutionsthatwill genuinelyservethemasseswith theInternet’

• Holdspectrumusersaccountable.Manycompanieswill indeedneednewspectrum,butwemustfirst ensurethatweare
all usingthespectrumwehavetoits highestspectralefficiency;

• Fosternewradio technologieswith inherentlyhigherspectra!efficiency.Newradiotechnologieshavebeendevelopedin
thepast10 yearswhicharedrasticallymorespectrallyefficientthanthetechnologiesusedincellularsystemstoday,
which areall evolutionsofthestandardsdeveloped30 yearsago;

• Promote“real” competitionat homeandabroadWithoutrealcompetitionwewill nothavemuchin thewayof creative
newservices;

• Avoidthe trapofthe “universalsolutio,t“Universalgadgetsthat purportto do all thingsfor all peopledonotdo anyof
themwell. ThereisnoHoly Grail ofsolutions.Peoplehavedifferentneeds.Theywill needdifferentdevicesand
servicesto satisfythoseneeds.
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In Summary

The roleof government isto ensurethe broader parametersarein placeto facilitate the developmentof broadband
wirelessservices.

Thesebroader parametersinclude creatingthe right investmentclimate, promoting a competitive regulatory
framework, ensuring an efficient and effectivespectrum managementand allocation, supporting technology-
neutrality, protectingproperty rights, and, supporting thedevelopmentof global standards.

With theseparametersin place,the market isbestplacedto decidewhich wirelessbroadband solutionsare sustained
and which arenot
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6. SUMMARY

Giventheimportanceoftheseissuesto Australia’sfutureproductivityandeconomicdevelopment,theHouseof
Representativesenquiryis bothtimely andwell positioned.

It will ensurethattheAustralianParliament,andGovernment,hasathoroughunderstandingofthepotentialofwireless
broadbandservicesandofthestatusofthe industryandits regulatoryframework.

It will alsoallowtheParliamentandtheGovernmentto adoptanappropriaterole in thedevelopmentofthe industryin this
countiygoingforward.

It is our viewthattheCommitteeMemberswill discoverthatAustraliaandAustraliansarewellplacedto benefitfromthe
developmentofwirelessbroadbandservicesinAustralia. Theywill alsodiscoverthat,while therearechallenges,the
opportunityinherentinwirelessbroadbandserviceswill ensurethat theyaresolved.

ArrayCommInc andCKW Wirelessarelooking forwardtoplaying asignificantrole inunleashingAustraliansfrom their
desks,their homesandtheirwork sothattheycanto takefull advantageoftheopportunityofwirelessandthefreedomof
mobility.
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Testimonyof
Martin Cooper
Chairman, CEOand Co-Founder
ArrayComm, Inc.
Before the U.S.Senate
Committeeon Commerce,Scienceand Transportation
SubcommitteeonCommunications
Hearing on Spectrum Managementand Third Generation WirelessService
July 31,2001

Mr. ChairmanandMembersoftheSubcommittee,thankyou for theopportunityto appearbeforeyoutoday.

I commendyou forholdingthishearingonspectrummanagementandThird Generation(3G)wireless— two critical issues
facingthewirelesscommunicationsindustrytoday.

My nameis Martin Cooper.I amtheChairmanandCEOandCo-Pounderof ArrayComm,Inc., aU.S.-foimdedandbased
technologycompanyheadquarteredinSilicon Valley, California.Wefoundedthe companyin 1992andnowhaveover200
employeesincludingmanyrenownedscientists,engineers,andindustryleadersin thefield ofwirelesscommunications.

Today, I would like topresentmyviewson spectrumallocation,includinghow wecanensurethatour nation’sscarce
spectrumisputto itsmostvaluableuse,andtheneedto encouragenewtechnologiesandthetimely deploymentofthese
technologiestoall Americans.

While thesetechnologiesoriginatedinAmericanlaboratoriesandwereoftenpaidfor by theDepartmentofDefence,
ironically,manyaremorewidelydeployedabroadthanhereathome.

Wirelesspersonalcommunicationshavecontributedimportantlytotheproductivity,safety,andconvenienceofpeoplein this
countryoverthepast60 years,butespeciallyduring themostrecent18yearsofcommercialcellularservice.

I would like tosharewith theSubcommitteethevisionthat inspiredthecreationofcellularservice,to expressanopinionon
howwell wehavedonein fulfilling that vision,andtoprojectthatvisionintoafuturethat includestheInternet. Specifically,
I would like tomaketwo pointsrelativetothisCommitteeanditsrole inoverseeingtheFederalCommunications
Conmiission(FCC)andtheDepartmentofCommerce.

Despiteenormousprogressin thepersonalcommunicationsindustry,that industryisstill in its infancy.Futureserviceswill
require10 to 20timesthespectrumallocatedtoday.Thatspectrumjustdoesnotexist— unlesstheindustrycontinuesto
aggressivelyadoptnewtechnologythat multipliescapacityofexistingspectrum.3G is oneof anumberofnewpersonal
communicationsservices,eachof whichwill servedifferentconstituencieswho havedifferentneeds.All oftheseservices
needtobeaccommodatedin thefixedamountofspectrumthatis availableaslimitedby physicallaws.

Whenwecreatedcellular30 yearsago,weenvisionedapersonalportabletelephoneservicethatunshackledpeople,all
people,from thewiresthattiedthemto theirdesks,theirhomes,andtheirwork-places.Weknewthatwirelesstechnology
hadthecapabilityofdeliveringhighqualityspeech,at low cost,with goodreliability toall thepeople.Andfurther,we
promisedtheFCC,which wasacrucialparticipantin thecreationof cellularservice,that cellulartechnologywascapableof
continuouslyimprovingspectralefficiency.“Allocate 40 MHz,” wesaid,“andwewill growtheserviceindefinitely.”

Despitetheenormousstridesmadeby theindustryandtheFCC— andwithoutquestion,therehasbeenprogress— thecellular
visionremainsincompletetoday. Somesegmentsofthepopulationareservedeffectively,others,notatall. Data-over-
cellularpalesin comparisonwith dataoverwireline. Despitetheobviousconvenienceofwirelessservice,thoseofuswho
usetheservicestill sufferfrom thelowerreliabilityandhighercostthat characterizewirelesscomparedto wiredservice.Asa
result,althoughover100million peoplein theUnitedStatesusecellularservice,theystill, ontheaverage,useold-fashioned
wiredphonesforover90%oftheirtalkingandover99%of theirInternetaccess.

Theinitial 40MHz ofcellularspectrumhasgrownto 170 MHz andhereweare,askingfor more.Considerthat,with today’s
technology,if the industryproposedto serveall personaltraffic, theFCCwouldhaveto allocatevirtually all oftheusable
spectrumto cellularserviceto theexclusioneveryotherdefenseandcommercialservice.Not to mention,I add,thedemand
for newclassesofdataservicesthatwill consume,again,with today’stechnology,far morespectrumthanvoiceservices.
Andthat istherealproblemfacedby this Committee.If we relyontoday’stechnology,theneedis notforjustanother100 or
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200 MiHz, thedemandisfor another2000or 4000MHz andthat spectrumsimply doesnotexist.

Theonlyanswerisnewtechnologythatmultiplies spectrumcapacity.Technologyhascometo the.rescuein thepastand,
properlystimulated,it will comethroughin thefuture.It isthat stimulationthat isthecrucialrole for this Committee,
Congress,theFCCandthe Department of Commerce. Thereareindustrystandardsfor automobilefuelefficiency— why are
therenotstandardsfor efficientuseof theradiospectrum?Wehavehugereservesoffossilfuels— butonly about2000MHz
of spectrumthat isusefulto connectpeople.

Themessageis clear.Thedemandformoreservicesisgoingto accelerate.Peoplearelearningthevalueof freedomfrom the
wiredtetherandthat freedomis everybit asimportantfor theInternetait is forplainoldvoiceservice.Theonly hopefor
providingthis newfreedomis continuingtechnologicalprogress.Wemust,andwill, continueto extractmoreandmorevalue
fromthespectrum,justaswehavebeendoingfor thehundredoddyearssinceradiowasinvented.Wemustensurethatour
nation’sscarcespectrumis puttoits mostvaluableuse,to enableU.S.telecommunicationscompaniestomeetconsumer
demands,andremaincompetitiveglobally.

Thewirelessindustrytodaystandsatacrossroads.Themomentumofthepast18yearshasmademobileconnectivitya part
ofour lifestyle.But,this isjustthebeginning.Thenext20 yearsoffer evengreaterpromisefor theAmericanpublic andthe
Americaneconomy.Butthemissionhasexpanded.Westartedwith voice.Thetechnologyoftheentirecommunications
world is nowdata~

Voiceisnowjustoneofmanyapplicationsthatmustbeservedwithin a limited amountofspectrumandvoiceis fast
becomingaminorpartofthedemand.TheCommitteemembersknow,I amcertain,that I raisethesechallengesonly because
I amconfidentthat solutionsexistfor all ofthemandI will touchbriefly onthosetoday.

Letuslook atthe issuesthat thisprofoundchangeofmissionraises.

A BasicandScarceResource:TheSpectrum“SweetSpot” forMobility Services

Thereis a“sweetspot” for thefrequenciesallocatedtomobilewirelesssystems,influencedby thephysicsofradio-
conununications,which extendsfrom about500 MHz to 2500MHz, orabout2000MHz in total. Thesizeofthissweetspot
cannotbeexpectedto changedramaticallyovertime.

Wemustacceptthat therewill alwaysbecompetinginterestsfor this spectrum,all in one form or anotherimportantforour
country.Thedecisionsmadeon 3G spectrummustincludea comprehensiveapproachto all spectrumallocationin thisrange
of frequenciesor theproblemswefacetodaywill resurfhceeveryfewyearsindefinitely.

Today,the cellular industryusesabout170 MHzof spectrumbetween850 MHz and1.9 GHz, or 8.5%ofthe2 GHzsweet
spot.Letusassumethatanadditional140MHz (locatedbetween1710and1850MHz) isallocatedtothecellularindustry,
andits shareofthesweetspotgoestomorethan15%.

Withoutpassingjudgmentonwhetherthisis anequitableallocationàfthesweetspotfor this very importantindustry,it is
clearthattheamountofspectrumavailablefor commercialmobilewirelesscannotcontinueto increasewithoutlimit, given
all oftheotherdemandsonthespectrum— othercommercial,scientific,publicsafety,aviationanddefenseinterests- which
consumeaconsiderableportionoftherestofthis frequencyrange.

NewServicesareMoreSpectrallyDemanding

Compoundingthedifficulty is thefactthatmanyofthenewservicesthatmaybedesiredby thepublic andarecontemplated
by thecellularindustryrequiremorebandwidththantoday’svoiceandlow-ratedataservices.Thecritical issuehereis the
priceatwhichwirelessoperatorscanafford to offer newservicesto consumers.Thetechniquesthataremosteffectiveat
usingthespectrumbetterandimprovingspectralefficiencyalsoreducedeploymentandoperatingcostsfor thecarriersthat
usethem.

Efficientuseofthespectrumcanloweran operator’scostsandbring wirelessservicesto
constituenciesthatwouldotherwisenotbeserved

Withoutadequatespectralcapacity,thereis a risk that advancedserviceswill notbeavailabletothepublicat aprice-point
thatmostAmericanscanafford.Congresshasalreadyheardfrom somewirelesscarriersthatspectrumshortagescouldcause-
their companiesto increasetheirpricesforcellularvoiceservice.Of course,this istrueusing30-yearoldtechnology.But
therearetechnologiesinwidespreadusetodaythat havetheoppositeeffectandcarrierswill soonhaveaccessto these
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technologies— ~ftheyareencouragedtoadopttechnologiesthatusespectrummoreefficiently,ratherthantosolvecapacity

demandswithmorespectrum.

Therewill beno benefitfrom3Gservicesto theAmericaneconomyjf theyarenotaffordable.

ArrayComm, Inc.

ArrayComm,Inc. is theglobal leaderin fully adaptivesmartantenna-basedwirelesscommunications.Ourtechnologiesare
independentoftheair-interface.Theycanworkwith evelygenerationofcellulardeployment;in fact,with anypersonal
wirelesscommunicationsystem,andwe licensethattechnologytomanufacturersofwirelesscommunicationsequipment.

ArrayCommhascreatedoneofthekeytechnologiesthatwill formthebasisof therescuethatIjustalludedto. Our
technology,calledIntelliCell, is anadvancedformofsmartantennatechnologythat is technicallycalledadaptivearray
processing.A traditionalcellularbasestationblanketsawide areawith radioenergy.Our smartantennatechnologydirects
that energyto thepersonfor whom it isintendedandavoidsputtingenergyin locationswhereit could interferewith others
who wishto usearadiochannel.This technologycanbeappliedto anypersonalcommunicationssystem.Theresultisan
increasein thenumberofusers,lowerdeploymentcosts,higherprofitability, fewerdroppedcalls,fasterdataratesand
improvedcustomersatisfaction.

Thereare,today,over80,000cellularbasestationsusingthisadaptivesmartantennatechnologyservingmanymillions of
peopleinAsiaandtheMiddle East.In thesedevelopments,wehavecreateda nine-timesimprovementin spectralefficiency
oversystemsthatwerealreadyusingadvancedtechnology.Thatis effectivelymultiplying thespectrumusedin those
systemsby nine times. Thesesystemsarecapableofservingninetimesmorepeoplethanearlierversionsthat didnot
incorporateadaptivesmartantennas.

OurpatentedIntelliCell ~ technology(alsoknownasafully adaptive“smartantenna”)usesadvancedsoftwareandantenna
arraysto continuously optimize,in realtime,thecommunicationchannelwitheverywirelessuser.IntelliCeildramatically
enhancesthequality, capacityandoverallperformanceofwirelessvoiceanddatanetworksacrossall air interfimce standards.
IntelliCellmultiplies spectrumre-useby creatingmultiple spatialchannelson topoftraditionaltime-divisionandcode-
divisionmultipleaccessmethodsusedfor voiceanddatatransmission,therebyreducingtheneedfor spectrum.

IntelliCell technologyis deployedin over80,000cellularbasestationsservingmillions of commercialcustomersprincipally
in ChinaandJapan,aswell asotherAsiancountries.Thistechnologyisnota vaguefuturepromise— its proven,real,and
widely used— butnotyetin theU.S.

ArrayCommcreateda newservice,i~BURSTrM,in aneffort to demonstratetheprinciplesofour spectrallyefficient
technologyandto offernewservicesnotavailabletodayto constituenciesthat arenotservedeffectivelytoday.i-BURSTisa
wide-area,high-speed,portable,wirelessInternetaccesssystem.It is veryefficient in termsof spectrumuse,andcanbe
deployedatsignificantly lowercostthangeneric2Gand3Gcellulardatasystems.i-BURSTcanprovideeachuseranywhere,
withanalwayson, Internetconnectionatdataratesinexcessof 1 Mbpsperuser,evenina fully loadednetwork.

Operatingonaslittle as5MHzofunpairedbandofradiospectrumandusingtimedivision duplex(TDD) transmission
technology,i-BURSTcanbringhigh-speedwirelessInternetaccesstopeopleatfar lowercost,by ordersofmagnitude,than
systemsdesignedfor otherpurposes.Perhapsmostimportantly,itsperformanceandits affordabilitymakeit acandidatefor
anarrayofapplicationsofimmensesocialvalue,suchastale-educationandtelemedicine,whichmayunfortunatelynotbe
servedby standardcommercialwirelesssystems.

ArrayCommis alsoworkingwithU.S.andinternationalstandardsandregulatoryagenciestoincreasetheirawarenessof how
strategicspectrumallocationsandtheuseoftechnologieslike spatialprocessingcanmaximizethevalueof spectrumand
enablethewirelessindustrytomeetconsumerdemand. -

On a largerscaleArrayComniis alsoachartermemberoftheTDD Coalition,which isa groupof like-mindedU.S.and

internationalcompanies,all withapplicationsandservicesbuilt ontheTDD technologyplatform.

TheCoalitionwasfoundedearlierthisyearto:

(1) promoteTDD technologyfor wirelessbroadband products andservices;
(2) promoteTDD technologyinto marketandregulatoryenvironmentsforbroadbandwireless;
(3) inform the industryaboutTDD technology,andits benefitsto theglobal broadbandwirelessindustry;
(4) poolpromotionalresourcesto developcommonmarketingapproachesasthey relateto TDD;
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(5) inform andeducateinternationalandnationalregulatorybodiesto ensurethat technologicallyneutralrulesareadoptedto
allow economicaldeploymentofTDD technologyforbroadbandwirelessaccess;

(6) createacollaborativeindustryvoicetoaddressissuesrelatingto TDD;
(7) developimplementationguidelinesthatwill allow TDD deploymentsandinsureharmoniouscoexistenceofTDD with

otherduplexingsystems;and
(8) supportTDD within global,regionalandnationalstandardorganizations.

TheTDD Coalitionbelievesthatpolicy makersandregulatorscanbenefitfromtheCoalition’scontributions,andperhaps
mostimportantly, appreciatethat therearemanycompaniesworldwidethataredevelopingleadingedge,spectrallyefficient
applicationsandservicesontheTDD technologyplatform.Commercialdeploymentof theseapplicationsandserviceswill
bringInnumerablelow cost,advanceddataandvoiceapplicationsandservicesto consumersworldwide.
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What Can TheGovernmentDo?

Whatcanthegovernmentdo in thefaceof the fundamentallimits onmobilityspectrum?
I suggestthat thegovernmentcandothefollowing:

EmpowertheFCCto re-examineall spectrumallocations,in light ofwhatcanbedonewith newradio technologiesandthe
Internet.

TheFCCandtheDepartmentofCommercearecurrentlydoingthebestthatcanbedoneina verycomplexsituation;
handlinganimpossibletaskofsatisfyingsomanyconstituencies.CommerceSecretaryDonaldEvansandFCCChairman
MichaelPowellhavedemonstratedacommitmenttomakesufficientspectrumavailableforadvancedwirelessservices.They
havealsoacknowledgedthattimeisneededto studyoptionsto developanew3G allocationplanthatbestservesthepublic.
As theyreexaminethe issue,I encouragethemtodevelopa moreunifiedapproachto spectrummanagementthat offerslong
termsolutionsfor servingall Americanswithawide varietyofvoiceanddataservicesmoreefficiently.

JustastheSubcommitteedidundertheChairmanshipofSenatorInouyeandthe leadershipofMemberslike Senators
Hollings,StevensandBums,nearly10 yearsagowhenit carefullyreviewedthe feasibility ofauctioningradiospectrum,so
tooshouldit carefullyexplorespectrumallocationandencouragetheefficient useof spectrumby licensees.

Putthepublicfirst. Thewirelessindustryhasbeenfocusedon technology(illustratedby themyriadofacronymssuchas
CDMA, 3G.WAP, etc.),andisdrivenby deliveringvoiceservices.Weneedtochallengetheindustryto find theright
solutionsthatwill genuinelyservethemasseswith theInternet,whichis acompellingmatterfor thetelecomindustrytoday.
Thiswill defineaninclusiveapproach;toservetheelderly - thedisabled— teenagers- thepolice-ruralAmerica. To serveall
ofthebillions ofpeoplein theworldwho do notfit theprofileof thetraditionalcellularsubscriber.

Holdspectrumusersaccountable~Manycompanieswill indeedneednewspectrum,butwemustfirst ensurethat weareall
usingthespectrumwehaveto its highestspectralefficiency.After all, therearefuel efficiencystandardsfor cars,andplanes,
why shouldtherenotbeefficiencystandardsfor spectrumuse— a finite nationalresource?Accordingto what!call Cooper’s
Law,therecouldevenbespectralefficiencytimedgoals.Forinstance,the reasonweprovidemorespectrumfasthaslittle to
do with internationalstandards,but muchmore to do with potential demand. Like with -any infrastructurerequirement,when
thedemandishere,you donotstarta newtechnology,you domoreofthesame(e.g.,whentraffic jamsbecomewidespread,
countyauthoritieswill first widenthe road,andatsomepointpreparefor masstransit).Themostobviousthingtodo,
however,isto makesurethatwe— the industry— useasefficiently aspossiblethespectrumwehavebeenallocated.

Fosternewradiotechnologieswith inherentlyhigher spectralefficiency.Newradiotechnologieshavebeendevelopedin the
past10years,whicharedrasticallymorespectrallyefficientthanthe technologiesusedincellularsystemstoday,whichare
all evolutionsofthestandardsdeveloped30yearsago.Built fromthestartto accommodatetheInternetProtocol,theyare
eminentlysuitedto carrying veryaffordably the newservicesthat thepublic requires.ArrayComm isjustonecompanythat
hasdevelopedtechnologiesthatcanincreasespectralefficiency.NeitherCongressnortheFCCshouldbein thebusinessof
mandatingtechnologyor services.

However,theycanverywell defineguidelinesto fosterorspecifyminimumlevelsof spectralefficiencyin radiosystems.
SuitableallocationsofTDD spectrumin theoverall3G allocationswould fostertheirquick adoptionanddeployment.

Promote“real” competitionathomeandabroadWithoutrealcompetitionwewill nothavemuchin thewayof creative
newservices.Othercountriesarestimulatinginnovationandrolling outnewmobileservicesbecausetheyhaveallocated
spectrumfor theseservices.Wetoowould like manyoftheseservicesathome.Butto do so,theU.S.mustallocatespectrum
for thesenewservices.Sincethishasalreadybeendoneoverseas,in onesenseweare alreadybehind.

Avoidthetrapofthe“universalsolution.” Universalgadgetsthatpurportto doall thingsfor all peopledo notdo anyofthem
well. ThereisnoHoly Grailof solutions.Peoplehavedifferentneeds.Theywill needdifferentdevicesandservicesto satisfy
thoseneeds.FutureAmericanswill havelots ofchoicesfor their personalcommunicationsdevicesandservicesbutall of
themwill interconnect.Therewill notbeauniversalnetwork.Somenetworkswill beoptimizedfor voiceandsomefordata.
Somewill befor travelerswhoneedto communicateall overtheworld. Somewill justserviceaneighborhoodorsmall
community. -

ChairmanPowellandtheFCChavebeensupportiveoftheinitiativesregardingspectral
efficiency,TDD andnewsystemsto servethepublic.TheFCChasprovidedArrayCommwith experimentallicensesto test
its technologies.If 3G allocationsoccur,astheyhaveelsewhere,theywill embracebothFDD andTDD spectrumandthis
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will providefor thecompetitionthat iscrucial tosuccessfulconsumerservices.

TheFuture

Despitethefineprogressin cellularandotherpersonalcommunicationsservicesin recentyears,wehaveexperiencedonly a

glimmerofthe impactthat theseserviceswill havein the future.

Deliveringbandwidthto peoplehasalwaysincreasedtheirawarenessof theworld. Making high interactivebandwidth
availableatvery low costwill haveaprofoundeffect.Thepracticeofmedicine,for example,will beverydifferent,andfar
moreeffective,whenadoctorcandiagnoseapatientremotelyandimmediatelywhenthepatientis sick— notwhenthe
patientcanmakeanappointment.The daysof deliveryofmusicby CD, by cardboardandplastic,arenumbered.Someone
will developawaytopaytheartistsanddistributorsandtheirchoiceofmusicwill bedeliveredto peoplewhentheywantit.
Theworkplacewifi expandto beanywherethattheworkerwishestobeandinstantcollaboration,enhancedbytheability to
seeandhear(andwhy nottouch,smellandtaste),will beawayoflife.

The Internet will be truly meaningful to peopleonly when it can bedeliveredwirelessly,at low cost,andwithbroad
bandwidth.Efficientspectrumusewill makethatpossibleandwill maketheInternetatool foreverybodybeyondtheearly
adoptersand“techies”who useit today.

BandwidthIsAwarenessAndMobileBandwidthIs Freedom.

I thanktheChairmanandMembersoftheSubcommitteefor thisopportunityto expressmyviewstoday.
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