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INQUIRY INTO THE CURRENT AND POTENTIAL USE OF WIRELESS
TECHNOLOGIES TO PROVIDE BROADBAND COMMUNICATION

SERVICES IN AUSTRALIA

HOUSE OF REPRESENTATIVES STANDING COMMITTEE ON
COMMUNICATIONS, INFORMATION TECHNOLOGY & THE ARTS

SUBMISSION FROM THE NEW SOUTH WALES GOVERNMENT

TheNSW Governmentis pleasedto respondto theCommonwealthHouseof
RepresentativesStandingCommitteeon Communications,Information
TechnologyandtheArts inquiry into currentandpotentialuseof wireless
technologiesto providebroadbandcommunicationsservicesin Australia.

Theoverlapof issuesbetweenthisinquiry andthecurrentreviewof the
RadiocommunicationsActsbeingconductedby theProductivityCommission
relatingto theregulationof radiospectrumis noted.

Introduction

TheNSWGovernmentis committedto supportingtheimplementationand
useof broadbandservicesacrossNSW.Thecurrentlackof cost-effective
bandwidthis an importantconstraintto the developmentof a wide rangeof
newservices,industriesandjobs.Therapid emergenceof theinternetand
newdeliverysystemshasledto an increasingdemandfor cost-effective
bandwidth.

TheNSW Government,throughits agencies,is a majorpurchaserof
telecommunicationsservices.Many agencies,suchasthosein education,
health,justiceandemergencyservicesareconsideringnewandinnovative
applicationswhichrequiresignificantincreasesin bandwidth. The
implementationof theseapplicationsby agenciesis constrainedby a lackof
capacity,coverageandtheattendanthigh costof telecommunications
bandwidth. Although all theGovernment’sagencieshavesomelevel of
interconnectivity,opportunitiesexist to develophighly scalableandcost-
effectivebandwidthsolutions.

Thecontinuingdevelopmentandgrowthof thetelecommunicationssectorin
NSW underpinstheincreasingprosperityandwell beingof theStateandits
economy.Growthandcompetitionin thesectorhasandwill continueto
deliversignificantbenefitsto NSW. This is occurringon severallevels,
namely:

• asa directcontributionto theState’seconomy;

• by facilitatingtheefficientoperationof aneconomyhighly focussedon
servicesindustries;and



• by highlighting theplaceof NSWasa significantplayerin theinformation
economyof theregion.

TheNSWGovernmentApproach

Deploymentof cost-effectivebroadbandservicesin NSW will allow citizens
accessto awider rangeof servicesfrom anyregionin NSW andwill helpthe
State’sindustriesrealisenewopportunitiesin theglobal economy.

TheNSW Governmentrecentlyannounceda fouryearstrategyto deliver
improvedbroadbandtechnologyto schoolsandhospitalsacrossNSW. The
strategywill aim to usepublic ownedfibre optic cablesto providehigh speed
reliableconnectionscarryinginternet,video,voiceanddatainto classrooms
andhospitalswith ease.

TheNSWGovernmenthasbeenvery activein exploringthepotentialof
variousaccesstechnologiesto deliverbroadbandservicesfor Government
agenciesandthebroadercommunity. To this endtheGovernmenthas
sponsoredandsupportedanumberof projects.

TheNSWDepartmentof EducationandTrainingandtheNSWRail
InfrastructureCorporationareundertakingabroadbandpilot projectto
provide2 to 4 Mbpsservicesto 9 metropolitanschools,usingtheRail
InfrastructureCorporation’sfibrenetwork asa backboneandopticalfibre
infrastructureto providelastmile access.TheGovernmentwill monitorthis
pilot andits impacton improving servicesto theseschools.Theservice
performanceoutcomeswill guidedevelopmentof the mostappropriate
frameworkfor leveragingStateownedinfrastructure,aswell asthe
appropriatenessandeffectivenessof variousaccesssystems.

TheGovernmentis coordinatingtherollout of RuralLink, a NetworkingThe
Nationsupportedproject,which will deliverasymmetricsatelliteservicesto
about90 rural communitiesacrossNSW. As partof this projecttheNSW
Governmentis funding thelastmile wirelessserviceconnectionsto threesites
within eachtown, for thefirst 30 towns.

TheGovernmentis fundingthelastmile hubbinginfrastructurefor the
Norlink e-Townspilot project,alsoanNetworkingTheNationsupported
projectwhichwill provideimprovedbroadbandservicesto Lismore,Kyogle,
MacleanandByron Bay/Balina.

TheGovernmenthasalsoparticipatedin anumberof broadbandservice
delivery trials undertheNSW GovernmentDepartmentof Information
TechnologyandManagement2001serviceagreement.Examplesof
deliveringcompetitiveinfrastructureinto regionalandrural communitiesare:

• Trial of WirelessLocal Loopin Tamworth
• Trial of SatelliteServicesinto Manilla andBrewarina
• High SpeedBroadbandbetweenJohnHunterHospitalandTamworth

Hospital
• WirelessLocalLoop in Dungog



Beneficiariesof theaboveprojects,otherthanStateGovernmentagencies,
includelocal governments,privateschools,privatemedicalfacilities,
communityorganisationsandtheprivatesector.

Lastmile accessis pivotal to thedelivery of broadbandservices.Wireless
technologiesareseenasa viable,low costtechnologythat canbereadily
deployedto provideaccessto broadbandtelecommunicationsservices.The
Committee’sletterrefersto a rangeof wirelesstechnologies,mixing mobile,
wirelesspoint to point,wirelesspoint to multipoint andwire line replacement
technologies.TheNSWGovernmentwill continueto monitor developments
within theindustry.

EmergingTechnologies

Attachedis anoverviewandassessmentof emergingaccesstechnologies.
This documentprovidesanextensivereviewof lastmile accesstechnologies
and thecurrentstateof playin themarket. Thepaperdiscussestherelative
meritsof a widerangeof accessschemes,includingwirelessandcopperbased
platforms.

Potentialfor WirelessTechnologiesto provide “Last Mile” Broadband
Solutions

Oneof thebiggestbarriersto broadbandtake-upby Governmentandwithin
communitiesis thecostof providinglastmile infrastructure,be that copper,
fibre or wireless. Althoughindustryassertsthatthereis “lots of broadband
capacitythroughoutNSW”, obtainingaccessto that capacityatanaffordable
priceremainsa majorchallengefor theGovernment,over andabovemeeting
thecostof thebroadbandbackboneinfrastructure.

TheNSWGovernmenthasfibre that extendsalongtherail, electricityand
roadcorridorsandintendsto harnessunder-utilisedcapacityin thesefibres to
providebetteraccessfor usersin NSW. Wirelesstechnologieshaveenormous
potentialto providecosteffectiveandtimely “lastmile” accessto broadband
servicesthroughoutthestate,particularlyin ruralandregionalcommunities.

In relationto thedeploymentof wirelessin general,indicationsarethat a
hybrid opticalfibre-wirelessbasednetworkinfrastructurewill be thenetwork
architectureimplementedin thelongerterm. Thequestionbeingposedtoday
is how “deep”therollout of fibre goesinto thenetwork. This will vary
dependingon theenvironment,whetherit beurban,suburban,regional
and/orrural areas.

Therearestrongindicationsthat opticalfibre accesswill beextendedto the
building (office or multiple dwelling unit) in urbanareas,to the
neighbourhoodin suburbanareas,and to theclosesttown in rural areas.
Consequently,accesssolutionsbasedaroundwirelessinfrastructurewill have
applicationsaswirelessLocal AreaNetworks(LANs) in urbanareas,lastmile
broadbandwirelessaccessin suburbanareasandlargerregionalcentres,and
asbroadbandwirelesssystemsoperatingover longerdistancesin ruralareas.



Broadbandspreadspectrumpoint to multi-pointwirelesstechnologies
operatingin the 1 to 6 GHz spectrumband(suchasthosebasedaroundthe
802.11standards)seemto bestfit theseapplications.Thesesystemshavethe
characteristicsof reasonablesystemgainandarelatively highbandwidth
carryingcapability,togetherwith lower costandrelatively speedy
deploymentevenin difficult terrainenvironments.However,theydo require
line-of-sightdeploymentwhichrestrictsthetechnology’sapplicationin urban
areas.

Commentson the TelecommunicationsRegulatoryRegime

Licencingfor wirelessLocal AreaNetworks

TheACA hasa well establishedregulatoryregimefor managingpoint to
point andpoint to multipoint servicesthat arelicencedon anindividual basis.
This frameworkappearsto effectively dealwith interferencemanagement
anddisputeresolutionwithin thelicencingarrangementsandmoregenerally
it appearsto beeffectivein managinglicencedwirelessservices.

Wirelessservicesbasedaroundthe802.11standardwhich operateundera
classlicencearrangement,howeverdo not extendthesamerightsand
privilegesto users,particularly in interferencemanagementandprotection
that individual licenceholdersenjoy.

Theseclass-licencedservicesoperatein the2.4GHz,5.2 and5.8GHzISM
frequencybandsundera non-exclusivefrequencysharingarrangement.It is
importantthatusersandindustrydevelopco-operativearrangementsto
manageissuesof coexistenceandinterferenceamongstabroadmix of
servicesandusers.User-basedself-regulatoryarrangementswill need
supportfrom theAustralianCommunicationsAuthority, possiblyby placing
appropriatelicenceconditionsontheclasslicenceandthroughactivesupport
for anyself regulatoryinitiatives from theindustry.

Availability of spectrumfor wirelesstechnology

Therecontinuesto beconsiderableunmetdemandfor spectrum,particularly
in andaroundhigh densityareas.This will continueto growasthedemand
for bettertelecommunicationsservicesis metthroughthedeploymentof
broadbandwirelesstechnologies.An areaof growingconcernis the
availability of suitableclasslicencedspectrumto meetthe growing
deploymentof wireless802.11basedsystems.

Commercialisationof spectrum

Traditionally,spectrumfor fixed wirelessaccesssystemshasbeenallocated
underanapparatuslicencingregime. However,in recentyearsthe
Commonwealthhasfocusedonthesaleandcommercialisationof radio
spectrum,suchasspectrumsuitablefor mobiletelephonyandformerDefence
spectrumat 3.4 GHz, throughthepublic auctionof spectrumlicences.



In relationto thepossibility of furthersaleandcommercialisationof
spectrum,particularly for fixedmicrowaveservices,theCommonwealth
would needto carefullyassessanypotentialimpacton incumbentservices,in
particular,theimpactonStategovernments’useof radiospectrumin the
delivery of essentialpublic safetyservices,suchasemergencyservices.

Thereshouldalsobeclosemonitoringof anyanti-competitivepractices,as
spectrumlicencingprovidespurchaserswith ameansof controlling
competitionby denyingspectrumto othersthroughthepurchaseandlong
termcontrolof spectrum.

TheNSW Government’sviewson thefurthercommercialisationof spectrum
areelaboratedin theNSWGovernment’ssubmissionto theProductivity
Commission’sreviewof theRadiocommunicationsActs.



OverviewofEmergingTechnologies

Mobile Data Communications

1. GPRS(GeneralPacketRadioService)

An enhancementof theexistingGSM Mobile telecommunications
infrastructurethat will allow mobile telephonehandsetsto beconnectedall
thetime andexchangedatausingpacketswitchedprotocolsat speedsup to
115kbps.

2. EDGE(EnhancedDatafor GSM Evolution)

A newmodulationschemethat leveragesexistingGSMMobile
telecommunicationsinfrastructureto enabledataratesup to 384kbps. This is
oftenreferredto as2½G.

3. IMT 2000(InternationalMobile Telecommunications2000),UMTS
(universalmobile TelecommunicationsService)and3G (

3
rd GenerationMobile

Services)

An emergingEuropeanbasedmobile telecommunicationsstandardthat has
beendesignedto facilitatedataratesup to 384kbpsupstream(mobileto head-
endor server)andup to 2 megabitsper seconddownstream.Thestandardis
designedto supportdataintensiveapplicationssuchasstreamingvideoto a
mobilehandset.

4. WAP (WirelessApplicationProtocol)

An applicationprotocolthatresidesontop of existingmobile infrastructure,
designedto allow mobileusersaccessto andinteractionwith informationand
servicesover theInternet.

5. CDMAone

CDMAone,alsoreferredto as1xRTT technologywill providefastaccessto
emailandcorporatenetworksfor mobile accessto desktopapplications,as
well astheInternetviamobilephones,handheldcomputersandlaptops.
Thereis someanecdotalevidenceof dataspeedsof up to 150 kbpsbeing
achieved.

6. W-CDMA

WidebandCodeDivision Multiple Access(W-CDMA) is theinfrastructure
technologytheGlobalSystemfor Mobile Communications(GSM)carriersare
expectedto useto migratetheir servicesto 3G capabilities.MostCode
Division Multiple Access(CDMA) carriersareexpectedto moveto Third
Generationcapabilitieswith cdma2000.Third Generationtechnologywill
providehigh-speedmobile accessto Internet-basedservices,asdescribed
above.



WirelessLocal Area Networks

7. TherearecurrentlythreeLocalAreaNetworking technologies
availablebasedaroundtheIEEE 802.11standards,havinga rangeof about
100metres.This technologyis designedto supportflexible officebased
networkingof computersandperipheraldevices,includinginternal office
mobility andreplacementof wiresin theoffice. Dependingontechnology
choice,dataratesfrom around11 megabitspersecondfor 802.llb access
devicesto 54 megabitspersecondfor 802.lla andtheemerging802.llg
standardaccessdevices.

Thereis significantcurrentinterestin thepotentialuseof thistechnologyto
provide “lastmile” accessto broadbandservices,includinginternetaccess.

8. LMDS

Local multipoint distributionsystem(LMDS) is thebroadbandwireless
technologyusedto delivervoice,data,Internet,andvideoservicesin the25-
GHz andhigherspectrum.Servicesin this spectrumarelicencedand
coordinatedby theAustralianCommunicationsAuthority (ACA).

Thesetechnologiescansupportbroadbandwirelessaccessatveryhigh data
rates,well in excessof 2Mbpsperaccesspoint,buthigh start-upcostsappear
to bea barrierto servicetakeup.

9. MMDS

Multipoint MultichannelDistributionSystem(MIVIDS) wasdevelopedto
deliver video programcontentfor entertainmentandto delivervideofor
distance-learningactivities. MMDS servicesoperatein the2.1 to 2.6 GHz
frequencybands.Servicesin thisspectrumarelicencedandcoordinatedby
theAustralianCommunicationsAuthority (ACA).

With thespectralefficienciesof digital-videocompression,MMDS based
servicescanprovidebroadband(>10Mbps)high-speeddataservicesto
Internetandotherbroadbanddatausers.

10. FixedWirelessAccess

FixedWirelessAccess(FWA) servicesoperatein theMMDS bandsandalsoin
the3.4 GHz frequencyband,formerly allocatedto Defence.FWA hasevolved
fromvoice only suiteof productsto supportvoiceanddataservices.The3.4
GHz bandis theemergingglobalstandardfor FWA.

Developmentsin thistechnologyhaveadvancedto thepoint whereFWA can
providereplacementof existingcopperbasedaccessandsupportdatarates
up to 50 Mbps andspandistancesup to 20 Km.



PersonalWirelessCommunications

11. Bluetooth

A widely adoptedindustrybasedstandard,usingultra-low powerlevels. It
is designedto allow a numberof personalportabledevicesto communicate
with eachother,suchaselectronicdiaries,laptopcomputers,mobilephones.
Thestandardoriginally developedfrom theperceivedneedto replaceremote
earpiecesandmicrophonesthathavebeenusedwith mobilephoneswith a
cordlessdevice. It hasgenerallybeendesignedto supportlocal mobile
communicationswith a rangeof about10 metres.Devicesdo not haveto be
in line-of-sight,asis currentlyrequiredwith infraredenableddevices.

12. PersonalAreaNetworks

Leadingedgeresearchanddevelopmentis beingundertakenin theUSA into
techniquesto networkandsupportmultiple personalcommunications
deviceswithin in theimmediate(lessthan1 metre)vicinity of an individual.
Thedevicesareoftencarriedontheperson.Theresearchincludestechniques
for seamlessdatainterchangebetweenindividuals,usingultra-lowpower
levels(approaching0 power)without theneedto accessexistingmobile
communicationsnetworks.

Interactive Television

13. Examplesof interactivetelevisionincludeanumberof commercially
basedplatforms,suchasLiberate,OpentvandChannelplus. Thesesupport
accessto a rangeof informationservices,including e-mailvia thetelevision
andaccessto theinternet. Theplatformsaregenerallyindependentof the
televisionbroadcaststream,whetherit be analogor digital, andarecapableof
integratingbroadcastcontentwith othersources.Variousbackchannel
accessesincludetelephonedialupvia amodem,permanentconnectionvia a
cableTV serviceandalsovia amobile telephone.All of theseplatformsallow
usersto customiseandinterrogatecontentvia thetelevision,usinga simple
remotecontrolandinfraredkeyboard.

14. Datacasting

This is a uniquelyAustralianserviceinnovationthat hasemergedasa
consequenceof a conversionto digital televisionbroadcasting.Theintention
hasbeento harnessthewidebandchannelcapabilityof a 7 MHz broadcast
channelto pushout dataintensiveservicesup to 19.3 megabitspersecond.
Becauseof its uniqueassociationwith to theAustraliandigital television
market,andthegenreconstraintsimposedby theFederalGovernmenton
datacastingcontent,it is unclearwhethertheservicewill getoff theground.


