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Introduction

TheAustralianCommunicationsAuthority (ACA) is pleasedto providethis submissionto the
HouseofRepresentativesStandingCommitteeonCommunications,InformationTechnology
andtheArts inquiry into thecurrentandpotentialuseofwirelesstechnologiesto provide
broadbandcommunicationsservicesin Australia.

Thissubmission:

• providesanoverviewofAustralianradiofrequencyspectrummanagement

• describessomeofthepracticalitiesof useofradiocommunicationsforbroadbandaccess

• reviewstherangeoftechnologiesthatcouldbeappliedto broadbandservices

• describestheregulationoftelecommunicationsin so far asit is relevantto broadband
access

• presentsexamplesofACA treatmentofapplicationsofradiocommunicationsin this
context

Thepaperdoesnot commenton thecommercialviability orprospectsofoperatingpotential
systems.Ratherit focuseson thetechnicaloperationsandregulatoryaspectsof service
orpotentialsystems.

This ACA submissionandseparatecorrespondenceraiseanddescribesomeparticular
issuesassociatedwith currentpolicy settingsandtheirimpacton applicationsandoperators
in Australia.

ShouldtheCommitteeseekanyclarificationin regardto thematerialwithin this submissionthe
contactofficer is Mr. JohnHaydon,ExecutiveManager,UniversalServiceObligation. His
contactdetailsareasfollows

Tel (03) 99636920
Fax (03) 9963 6983
Email john.haydon@aca.gov.au
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1. ACA SUBMISSION

ACA Approachto Regulation

Throughits managementofradiofrequencyspectrumundertheRadiocommuicationsAct
1992andits administrationof theTelecommunicationsAct1997theAustralian
CommunicationsAuthority(ACA) seeksto:

• assistandencouragethedeploymentofthewidestpossiblerangeoftechnologiesfor the
mostdiverseof applicationsandtelecommunicationsservicearrangements;

• anticipateto theextentpossiblefeaturesof differenttechnologiesin different
applicationsandenvironmentsso that it mayminimiseadministrativebarriersto supply,
andidentify any issuessuchasunforeseenpolicy outcomes;

• applyapproachesto its managementandadministrationthatmaximisetherole ofthe
marketin determiningthesuccessordevelopmentofapplicationsusingradiofrequency
spectrumoranyothernationalassetmanagedby theACA;

• promoteconsumerchoiceasthekeymarketmechanismsubjectto reasonableconsumer
safeguardsbyjudicioususeofregulation;andfor aspectsoutsideofspecificregulation,
focussingon consumerawareness;

• fostertheextensionofcompetitionin all newareasby applyingsensible,legal

interpretationsofprovisionsofthe legislation.

Making SpectrumAvailable

As a generalprinciple,the ACA seekswherepossibleto align spectrummanagement
arrangementsin Australiawith thoseoftherestoftheworld. This alignmentis achieved
throughAustralianinteractionswith andparticipationin theInternational
TelecommunicationUnion (ITU), anorganoftheUnitedNations. TheITU maintainsthe
internationalRadioRegulationswhichallocatethevariousbandsto varioustypesof
services.Australiais a signatoryto theITU Conventionwhich imposesan obligationon
Australiato conformto theRadioRegulations.A descriptionofthenatureandtypical
applicationsandusageconstraintsof radiofrequencyspectrumis at Parts2.1 and2.2.

Radiofrequencyspectrumis a sovereignasset,which in Australiais managedby the
CommonwealthGovernmentthroughtheACA. Theregulationofradiocommunications
undertheRadiocommunicationsAct1992 (theRadiocommunicationsAct) providesthe
localmanagementandcoordinationofapplicationsusingtheradiocommunications
spectrum.UndertheRadiocommunicationsAct, therearethreevarietiesof
radiocommunicationslicenceunderwhichall spectrumis madeavailablefor use. These
are:

• Apparatus licences—apparatus licences areusually site-based andissued subject to
satisfactoryfrequencycoordinationwith existingusers,andspecifymanyparametersof
use. Theyareusuallyissuedover-the-counter,attracta fee, andrepresentthemajority
of licensingactivity.

• Spectrum licences— thesearegeographicareaandbandwidthbasedlicencesthatare
intendedto betechnologyandserviceneutralto theextentpossible(i.e. thetypeof
serviceto beprovidedis not specified). Theyaregenerallyallocatedby spectrum
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auctionandarefully tradeable,andcanbesub-dividedor amalgamatedin the
geographicandthefrequencybanddomains.Technicalframeworksareestablishedto
manageinterferenceacrossthe areaandspectrumboundariesof adjacentlicensees.

• Classlicences— theselicencesprovide‘public parks’for authoriseduseofdevicesthat
havealow interferencepotential. Examplesofequipmentoperatedunderclasslicences
aregaragedooropeners,remotecardoorlocks and intruderalarms,wireless
microphones,wirelessLANs, automatictoliway systemsandtagsecuritysystems.
Provideduserscomplywith theconditionsoftherelevantclasslicence,individual
licencesarenotrequired.No feesarepayable.

Parts2.3 — 2.5 ofthis documentmorecompletelydescribeAustralia’sradiospectrum

managementandits alignmentswith the internationalusagearrangements.

UsingSpectrumfor Telecommunications

Thegrantofaradiocommunicationslicenceprovidesfor accessto the spectrum.However
shouldthe intendedapplicationbe fortheprovisionofserviceswhichareseparately
regulatedundertheTelecommunicationsAct1997(theTelecommunicationsAct), a
separatecarrierlicenceunderthatAct mayalsoberequired.This legislationis also
administeredby theACA. Requirementsoftelecommunicationslegislationastheyrelate
to providingtelecommunicationsservicesby meansofradiocommunicationsaredescribed
atParts5.1 and5.2.

A carrierlicenceis requiredby any personwho usesa“networkunit” to provide
communicationsservicesto thepublic. This requirementis intendedto betechnology
neutralandto applyequallyto anymeansof provisionofsuchservices(whetherby wire,
optical fibre, satelliteorradiosystem).

Thegrantofa carrierlicenceundertheTelecommunicationsAct is an administrative
process,subjectto an applicationfee($10000)andanannuallicencefeebasedon
recoupingthecostof telecommunicationsregulation(a“rule ofthumb” estimateis $10 000
plus about0.08percentofrevenue).Possessionofacarrierlicenceadditionallyentails
otherresponsibilities(contributionto theUniversalServiceObligation(USO)andthe
NationalRelayService(NRS)— about0.16 percentofrevenue— provisionof number
portability andpre-selectionwhererelevantandsubmissionofvariousreportsandplans)
andconferscertainrights(e.g.relatingto theconstructionofinfrastructureusedfor public
telecommunications).

Indirect (e.g. leased)useof radiocommunicationsinfrastructurefor broadband
telecommunicationsis availableundertheTelecommunicationsAct serviceprovider
regime. Serviceprovidersarenot individually licensedorregisteredand,subjectto
compliancewith theserviceproviderarrangementsoftheregulatoryregime,conducttheir
operationsastheirneedsdictate.

Radiocommunicationsfor BroadbandServices

Therearearangeofradio-basedtechnologiesand systemsthatarepotentialcandidatesfor
theprovisionofbroadbandserviceaccess.Theseoperatein variousfrequencybands
betweenabout800 MHz throughto about31 GHz. Oneadditionaldevelopment-proposes
to usespectrumat about47 GHz. Thedesignandintendedapplicationsofthese
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technologies alsovariesandit maybepossibleto applyatechnologyintendedfor one
applicationto another.Thepracticalitiesofuseofradiofrequenciesfor deliveryof
broadbandservicesis outlinedin Part3.

Technologiesthat operateat frequenciesthatarecoordinated(eitherapparatusor spectrum
licensed),maybemorelikely to providefor interferencefreeoperationandamanaged
qualityofservicefor customers.Coordinationrulesappliedin suchfrequencybands
generallymeanfewerchallengesbeingpresentedin relationto theuseofspectrumby such
technologies.Part4.2 providesanoverviewofgeneralperformanceofsystemsthat operate
in thecoordinatedspectrumbands.Ofthesystemsdescribed,two (thosedescribedin the
nextfollowing paragraphs)areidentifiedasproventechnologies,andtechnologically
suitablefor broadbandservicesdelivery. Businessstructuressurroundingtheiruse,
however,areanoperatormatter(outsidetheACA’s role)that wouldbeverypertinentto
successfuldeploymentofsuchtechnologies.

Examplesof suchsystemsaretheMicrowaveDistribution Systems(MDS) family
(MDSIMMDS andLMDS) andthird generationmobile systems.TheMDS family is
capableofprovidinghigh capacity(3 to 45 Mbits/s) andhigh quality servicesto customers
in fixed locationsatrangesbetween5 and40 km with atrade-offbetweenrangeanddata
speed. Thirdgenerationmobile systemsaredesignedto provideservicesup to 2 Mbits/s
subjectto rangeandrateofmovement. Othersystemsareavailableforprovidingfixed
servicesat lessthan2 Mbits/s. CharacteristicsandsomeapplicationsofMDS technologies
arediscussedat Part4.2.7.

Satellitesystemscanalsoprovidebroadbandservicesto customers,andmaybeespecially
importantin low populationdensityandremoteenvironmentswheretheeconomicsof other
alternativesarepoor. Equipmentfor suchservices,however,hasto datebeenmore
expensivethanthealternativetechnologiesavailablein largerpopulationcentres.
Performancecanalso beaffectedby rain andfor geosynchronoussatellites,timedelay
(wherethis is an issuefor the servicee.g.voice). Satellitesystemscharacteristicsand
broadcomparisonto terrestrialsystemsarediscussedatPart3.4. Someapplications
relevantto AustraliaandbroadbandarediscussedmorecompletelyatPart4.2.8.

Othertechnologiesthat arecapableof deliveringdigital servicesofvariousdataspeeds
(theseinclude3Gmobileandexistingmobilesystems)arediscussedatParts4.2.1 — 4.2.5.
Thesearegenerallyestablishedtechnologies(exceptfor 3Gmobile)that couldprovidesub
broadbandperformances.3Gmobilemaybeconsideredto be relevantto acommunity
acceptingofthenecessarydoubletradeoff betweendataspeedandbothdistanceandspeed
ofmotion.

WirelessLAN for BroadbandAccess

Recenttimes(andespeciallysincethespreadofCodeDivision Multiple Access(CDMA)
technologies),haveseentheintroductionofnewproductsthathaveraisedissuesin the
administrationof boththeRadiocommunicationsandTelecommunicationsActs. Some
particularissueshavearisenin relationto devicesthatuseclasslicensedspectrum.

Becauseoftheir low costandclasslicensed(nocharge)accessto theradiospectrum,these
CDMA technologieshavebecomecontendersfor arangeof accessapplications,sometimes
outsideoftheirdesignintent.
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Most WirelessLocalAreaNetworks(WLAN5) arein this category(CDMA systemsusing
classlicensedspectrum)andthereareseveralvariantsthatusedifferent classlicensed
frequencybands.Eachprovidesadifferentrangeanddataratetrade-off(with longerrange
associatedwith lowerdatarate). TheIEEE 802.11and802.15 familiesofstandardsare
examplesof suchsystems.Part4.1 providesa descriptionofthe intendeduseabilityof
WLANs andtheprovisionsfor increasingtheiruse.

An issuefrom aradiocommunicationsspectrummanagementperspectiveis that in a class
licensedenvironmenttheirextensiveusecouldresultin increasingmutualinterference.
This is not abreachof theregulatoryregime,astheclasslicensingsystemdoesnot offer
usersanyprotectionfrom interference.Howeverunrealisedexpectationsofnewusersof
classlicensedspectrum,andsubsequentdegradationofservices,couldresultin pressuresto
altertheregimeto the detrimentofcurrentuses.Notwithstandingcommunication
applications,IndustrialScientificandMedicaldevices(ISM) which arenot
radiocommunicationsdevices,sharethesebandsinternationallyandarenot coordinatedby
thelicensingregimedescribedabovebutratherfall into theelectromagneticcompatibility
(EMC) regime.

TelecommunicationsRegulationIssues

Aspectsofthetelecommunicationsregimerelevantto licensingofoperatorsproposingto
useradiocommunicationsequipmentfor providingany kind of telecommunicationsservices
arediscussedat Parts5.1 and 5.2.

How newapplicationsofWLANs in particularhavehighlightedsomerigidities in the
telecommunicationsregulatoryregimeis discussedatPart5.3. In general,thephraseology
andapproachoftheregimepresumelargescaleoperationsandit is built aroundprecise
interpretationofthe legislation. Thesefeaturesmitigateagainstnicheoperators.For
examplethegrantofacarrierlicenceimposesasetof obligationsthatis necessarily
inflexibly applied. Theserequirereportingandcontributionto theUSO, provisionofpre-
selectionandnumberportability for telephony,annuallicencefeesbasedonturnovernot
profit anda numberofreportingrequirementsthatrepresentasignificantburdento any
small scaleoperation.

Additionally therearediscrepanciesin the legislationbetweenwirelessandwireline
systems.Wireline systemsmayincorporateacabledistanceof 500metresfor a single
sectionorSkmsin multiple sectionswithoutanyrequirementfor a carrierlicenceto cover
theseline links. No distanceprovisionexists for wirelesssystems,with anywireless
connectionbetweentwo pointsrequiringacarrierlicenceif thewirelesslink is usedon a
commercialbasisfor providingservicesto thepublic.

While this latter issuehasarisenin relationto applicationsinvolving WirelessLocal Area
Networksoperatingin classlicensedspectrum,theprincipleswouldhavebeenequally
valid regardlessofthetechnologyor spectrumusedfor this styleof provisionof
telecommunicationsservices.

Recognisingthesetelecommunicationsregimelimitations andlackofanydiscretionin
application,theACA has,to the limit of flexibilities availableunderthe
TelecommmunicationsAct, devisedat leastpartialsolutionsto allow theoperationofsuch
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small-scaletelecommunicationsservices.It hasalso separatelyproposedthatresolution
will requireanexemptionunders51 oftheTelecommunicationsAct for somewireless
equipmentandanamendmentto theTelecommunicationsAct.

IssuestheCommitteemight consider

TheACA in its administrationoftheradiocommunicationsandtelecommunications
regulatoryregimesencounterscircumstancesthatpotentialtelecommunicationsproviders
representasdifficulties. Nonethelessin manyinstancestheseareapolicy balancebetween
competingoutcomes.Someissuesthatarerelevantto this enquiryandcouldbeconsidered
by thecommitteein its workaresummarisedbelow.

• Impactofthecarrierlicensingregimeon smallscaleor secondarytelecommunications
servicesprovision. Thecurrentregimeprovidesfor only onescaleofcarrieroperation
howevermanypotentialnewentrantsare,at leastinitially, small scale.Businesses
would wishto apply telecommunicationstechnologiesasconveniencesto complement
theirprimarybusiness.In this theydo not seethemselvesasatelecommunications
operatorofany kind, althoughtheregulatoryregimeclassesthemassuch.A dual tier
licensingregimecouldbe consideredin orderto assistentry. Forexample,some
requirementsof beingacarrierunderthecurrentregimecouldbe setasideuntil a
thresholdofscale(customerbaseorrevenue)is reached.Requirementsthatcouldbe
consideredfor settingaside(or reduction)include:

- annuallicencefeeandlicenceapplicationfee;

- contributionto theUSO, NRS(andassociatedreporting);

- provisionrelatingto aspectsof telecommunicationsinterception,numberportability
andpre-selection(wherethelattertwo arerelevant);

- compliancewith theCustomerServiceGuarantee.

• ImprovedTechnologyNeutrality. Notwithstandingtheobjectiveoftechnology
neutralitytherearedifferencesin the legislationin its expressionof requirementson
wirelessandwireline servicesprovision. Underawirelinebasedprovisionofservice,
cablingthatis on thecustomersideofthenetworkboundaryon onepremises,or even
acrosspremisesbut lessthan500m,doesnotrequirea carrierlicence. If identical
servicesareprovidedby wireless,no distancebasedorsinglepremisesbasedexemption
from therequirementfor acarrierlicenceis available. Theobjectivesof the
TelecommunicationsAct1997would be servedby aligningthe wirelessprovisionsto
thewireline provisions. In particular,settingrangeorpremisesbasedtestsprovides
anotherthresholdbelowwhichregimerequirementsarereduced.

• Provisionfor discretionin applicationoftheregime. Thereareinstanceswherea
businessproposesto makeavailableatelecommunicationsserviceto someconstrained
subsetsof thepublic (its customers)asacomplementto its primarybusiness.
Similarly, theremaybe instanceswheresmallamateurlike startupenterprisesshould
beencouraged.Scaleand circumstanceshouldbe considerationsin assessingwhether
suchabusinessorenterpriseshouldbe requiredto holda “full” carrierlicence. Some
relevantexemptionsalreadyexistasMinisterial regulations,andadevolutionto the
ACA wouldbealogical additionalflexibility for theregime.
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2. RADIOFREQUENCY REGULATION

2.1 The Nature and Useof Spectrum

Electromagneticenergy,comprisedof rapidly oscillating electric andmagneticfields,can
betransmittedalongmetalwires oropticalcables,orcanberadiatedthroughspace.Radio
waves,visible light, X-raysandcosmicraysareall electromagneticemissionsof different
frequencies.Theparticularpropagationcharacteristicsofdifferent frequenciesmeanthat
somefrequenciesaremoreusefulfor onepurposethananother.

Codinginformationonto RadioFrequencies- Information(in theform ofspeech,musicor
data)canbecodedor impressedonto a carrierradiowaveby “modulating” a carrier
frequencywith the informationsignal. This is themechanismby which informationcanbe
sentto otherlocationswithouttheneedfor physicalconnections.

Theearliestform ofmodulationwassimplyto switchatransmitteron andoff to transmit
datawith shortor longbursts;thisprovidedthefirst form ofdigital modulation(Morse
Code). Transmissionofvoiceandmusicbecamepossiblewhenawaywas foundto vary
thepoweror thefrequencyofthetransmittedcarriersignalin harmonywith the
informationsignal(amplitudeorfrequencymodulation). Digital modulationis avariation
ofthesetechniquesand,with increasedcomputingavailability, is beingincreasinglyusedto
increasethe dataratecapabilityofany carrierfrequency. Thismeansthatefficient
spectrummanagementis acontinuallyevolving task.

Radiofrequencies:BandsandPropagation- Theradiospectrumextendsfrom thelowest
useablefrequenciesaround9,000Hz1 to around3,000,000,000,000Hz, whichapproaches
infraredlight. By internationalagreement,bandsoffrequenciesarereferredto as:

• VLF Band below 30 kHz(Very Low Frequency)

• LF Band 30-300kHz (Low Frequency)

• MF Band 300 kHz-3MHz (MediumFrequency)

• HF Band 3-30MHz (HighFrequency)

• VHF Band 30-300MHz (VeryHigh Frequency)

• UHF Band 300 MHz-3 GHz (Ultra HighFrequency)

• SHF Band 3 GHz-30GHz (SuperHigh Frequency)

• EHF Band 30 GHz-300GHz (ExtraHigh Frequency)

Bandsabove1 GHz aregenericallyreferredto as“microwavebands”.

Radiowavepropagationin theatmospherecanbeaffectedby humidity, rainfall andsolar
activity. Radiowavescanbebent,scattered,reflectedorabsorbeddependingon frequency.
All ofthesephenomenaintroducevariationin thewaythat differentfrequencyradiowaves
propagate.Lowerfrequenciesgenerallypropagatelongerdistancesandpenetratesome
materials,while higherfrequenciesaremoresuitedto shorterrange“line-of-sight”

1 Hz is theabbreviationfor thetermHertz. OneHz is oneoscillation,or cyclepersecond. 1 kilohertz(kHz)

is 1,000Hz. 1 Megahertz(MHz) is 1,000kHz. 1 Gigahertz(GHz) is 1,000MHz. 1 Terahertz(THz) is 1,000
GHz.
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applications.Thesecharacteristicsaretakeninto accountin serviceplanningandfrequency
coordination.

Examplesof useare:

• 10-20kflz (VLF) for communicationwith submarinesjustbelow thesea’ssurface.A
fewhighpoweredtransmittersprovideworldwidecoveragebut ata low information
rate. - -

• 526-1606kHz(MF) forAM broadcasting.Coveragevariesbetweendayandnight
dependingon theionosphere(aregionoftheupperatmospherewhich canreflect radio
waves).

• 4-30MHz for internationalshortwave(HF) radioservices,amateurradio, maritime,
aviationanddefence.Thesefrequenciescancommunicateoverthousandsof
kilometresdependingonreflectionoff the ionospherewhich is directly affectedby solar
radiation. Usablefrequencieschangeduringeachdayandseasonally.

• 45-230MHz for VHF televisionandFM radio. Thesefrequenciescantraveloverhilly
terrainto someextent. Mobile radiousesseparatesegmentswithin this rangefor many
differentpurposes.Usefulcoverageis 40-100km.

• 526-820 MHz for UHF Television. More affectedby hilly terrain. Usefulcoverage40-
100 km.

• 820-960MHz for cellularmobile telephoneandothersimilar services.Useful coverage
dependsondesignandtypeofservice,from afewkilometresup to around100 km.

• 1-3 GHzfor aviationandmarineradar,trunk routemicrowavetelecommunicationlinks,
andmultipoint videodistribution. Mobile telephoneservicesareexpandinginto these
bands,andpartsmaybeusedfor Digital SoundBroadcastingservicesin thefuture.
Usefulrangeis generallylimited to line-of-sight.

• 3-30GHz for navigationandtraffic controlradar,satellitecommunications,satellite
broadcasting,spaceresearch,microwavetelecommunicationlinks andotherline-of-
sightbandwidthdemandingcommunications.Signalscanbeadverselyaffectedby rain
attenuationandatmosphericabsorptiondueto watervapour,dust,oroxygenat
particularfrequencies.

With advancesin technologyhigherfrequenciescanbe successfullyused,initially for
researchfollowed laterby practicalusefor communicationsservices.Progressto higher
frequenciesis alsodrivenby growthin useoflowerbands,whichcausescongestionin
someurbansituations.

2.2 The Needto Managethe Radio FrequencySpectrum

Theradiofrequencyspectrumneedsto bemanagedin orderto optimise its use and to
manageinterferencebetweenusers.Generallyspeaking,radioreceiversarenot ableto
distinguishbetweenmultiple transmissionsonthe samefrequencywheretheseareof
similarstrength.

Becauseofthis potentialfor interference,spectrumis describedin economictermsasbeing
afinite, instantlyrenewable,naturalresource.As a limited resource,it hassignificant
economicvalueandthis valueis maximisedbymanaginginterference.
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Theotherreasonfor managingthespectrumrelatesto harmonisationbetweencountries.
Generallyspeaking,Australia’svariousindustrysectors,andultimatelyconsumers,benefit
from internationallyagreedspectrumarrangementsandstandards;costsarelower through
largereconomiesof scaleandthemarketplaceis morecompetitive. For example,the
internationaltransportsectorrelieson globalharmonisationof spectrumarrangements(and
technicalstandards)to supportthesafecontrolandfreemovementofaircraftandshipping
betweencountries.

Spectrumis anincreasinglyimportantnationaleconomicresource,asit is increasinglyused
to providecommunicationsservices.Currentusescontinueto expandandnewusesare
found.

2.3 Australian Managementof Spectrum

Thefollowing items identifythe essentialingredientsofspectrummanagementin this
country.

TheRadiocommunicationsAct1992

Theradio spectrumis asovereignasset,which in Australiais managedby the
CommonwealthGovernment.TheAustralianCommunicationsAuthority is anindependent
statutoryauthoritywithin theCommonwealthGovernment’sCommunicationsportfolio.

TheACA mustmanagethespectrumin accordancewith theRadiocommunicationsAct,
which setsout theobjectivesandthetools availableto it. Thesetools includepowers
relatingto frequencyplanning,licensingandtechnicalstandards.The
RadiocommunicationsAct alsocontainsprovisionson public consultationandrightsof
appeal.

InternationalTelecommunicationUnion

In mostcountries,includingAustralia,planningis coordinatedinternationallythroughthe
InternationalTelecommunicationUnion (ITU). TheITU is anorganoftheUnitedNations
andmaintainstheinternationalRadioRegulations,whichsetout theallocationsofvarious
bandsto varioustypesofservices.

Australia,like manyothercountries,is asignatoryto theITU Convention.This meansthat
Australiahasobligationsunderinternationallaw regardingcompliancewith theRadio
Regulations. In essence,Australiamustnotcauseinterferenceto theservicesofother
countrieswherethoseservicesoperatein accordancewith theRegulations;conversely,
Australianservicesareentitled to protectionagainstinterferencefrom othercountriesonly
whenourservicesoperatein accordancewith theRadioRegulations.

DomesticTechnicalPlanning

TheAustralianRadiofrequencySpectrum Plan

TheAustralianRadiofrequencySpectrumPlan(ARSP)2is thebroadestlevel technical
documentshowingtheallocationof bandsto varioustypesof services.It is analogousto
townplansubdividinglandareasinto zones. As well asgiving thefirst layerofspectrum

2 Seehttp://www.aca.gov.aulfreciuency/snectrum.htm
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resourceallocation,thereis adegreeof interferenceavoidancebuilt into the service
allocationrelationshipsandassociatedregulations.

TheARSPis drawnfrom, andkeptcurrentwith, theITU RadioRegulations,which are
revisedeveryfewyearsatWorld RadiocommunicationConferences.

TheARSPis thefirst documentthatshouldbeconsultedregardingspectrumarrangements
in Australia. It is thestartingpointandis not usuallysufficient for assigningspecific
frequenciesto users;two lower levelsofplanningareusuallynecessary.

BandPlansandChannelPlans

Bandplans3andchannelplans4takeaband(portion)of spectrumandprovideamore
detaileddescriptionofhowthebandis allocated. Bandplansprovidedetailedallocationof
thespectrumresourcebetweentypesofservices.Theyusuallycontaindetailedfrequency
channellingarrangementsandbuild in anumberof specificinterferenceavoidance
measures.Theseplansaredevelopedasandwhennecessary.

2.4 Managing the Risk of Interference

2.4.1 FrequencyCoordination

To avoid interference,radioreceiversneedto be adequatelyseparatedin frequencyor in
geographicdistance,or in somecombinationofboth, from undesiredtransmissions.How
far servicesneedto be separatedin frequencyand/ordistancedependson thecharacteristics
oftheservicesandtechnologiesconcernedaswell ason thepropagationcharacteristicsof
the frequencyband.

It is usuallynecessaryto establishandcodifytheserelationshipsto enablefrequency
assignments5to bemadeandinterferenceto be avoided. In this waynewusersare
reasonablyassuredthattheywill not causeinterferenceto existingusersor suffer
interferencefrom otherusers.Documentationis availableon theACA website6for various
frequencycoordinationscenariosofthis kind. A featureof successfulcoordinationis
public registrationofthetechnicaldetailsassociatedwith thenewuser’soperationssothat
otherprospectiveuserscantaketheminto account.Nomadic(random,adhoc)operations
arenot readilyableto beaddressedthroughfrequencycoordinationprocesses.

2.4.2 ‘Public Park’ spectrum
With somekinds ofradiocommunications(andmostWLAN systems)it is possible for
usersto sharespectrumwithoutformal frequencycoordinationbetweenusers— this is akin
to communitiessharingpublicparklandsfor arangeof purposes,the initial compatibility of
which is amatterfor thoseusersofthepark.

Underthe ‘public park’ approach,theplanningobjectiveis for all usersto beableto access
a smallportionofthetotal resource(afrequencyband)andto sharethatresourcein away

~ Seehttp://www.aca.gov.aulfreguency/bands.htmfor bandplans

~ Seehttp://www.aca.gov.aulfreguency/fx3/fxO3.htmfor microwavefixed link channelplans

~Frequencyassignmentmeansanauthorisationfor a radiostationto usearadio frequency/channelunder
specifiedconditions.
6 Seehttp://www.aca.gov.aulfreguency/frgassrg.htm
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thatrequiresminimal regulatoryintervention. This avoidstheneedfor ongoingindividual
frequencycoordinationsandfor registeringoflocationsof equipmentasthenumberof
usersincreases.Accessto thebandby all potentialusersis thenrelativelyunconstrained.
To supportthis objective,thegeneralconditionsof operation(includingtechnical
conditionsfor equipment)that applyto all usersareconstructedto limit therisk of
interferencebetweenusersundermostlikely situations. However,becausethelocationsof
usersarenotcoordinatedorregistered,operationsin ‘public park’ bandsdo notcarry
guaranteesofinterference-freeoperation. CitizensBandradio is perhapsthemostfamiliar
form ofthis arrangement.

Whether radiocommunicationsequipmentis beingoperatedin afrequencycoordinated
environment, or an environment in which operations are uncoordinated (e.g. ‘public
parks’),interferencebetweenusersmaystill arisefrom time to time. This is usually
becauseofcircumstancesparticularto thecase,althoughsometimessuchthingsas
anomalous(freak) propagationeventscangiveriseto morewidespreadproblems.

2.4.3 Licensing

Generally,theRadiocommunicationsAct requiresthattheusersoftransmittersmustbe
licensed. TheRadiocommunicationsAct providesfor threeformsof licences:

• Apparatuslicences— thesespecifythecategoryofservice,eg, fixed, mobileor
broadcasting, andthe technical characteristics including thelocation,power,frequency
of operation andthe radiofrequency emission type. Apparatus licences are usually site-
based and issued subject to satisfactory frequency coordination with existing users, are
usually issued over-the-counter, attract a fee, and represent the majority of licensing
activity. Apparatuslicencesmaybetraded.More informationon licensingcategories7

andfees8is availableelectronically. An on-linedatabaseof currentlicenseesis also
available9.

• Spectrum licences — thesearegeographicareaandbandwidthbasedlicencesandare
intended to be technology and service neutralto theextentpossible(i.e. thetypeof
serviceto beprovidedis not specified)soasto givemaximumflexibility to the
licensee.Onceallocated,thesespectrumassetsarefully tradeable,andcanbesub-
dividedor amalgamatedin thegeographicandthefrequencybanddomains.This
allows licenseesto acquire,throughparticipationin auctionsor throughtradingin the
secondarymarket,whateverspectrumspaceis necessaryto deploythetypeof service
required. To supportthis approach,technicalframeworksareestablishedto manage
interferenceacrosstheareaandwith adjacentlicensees.Theseframeworksbuild in any
applicablefrequencycoordinationrequirements.

• Class licences’° — typically theseareumbrellalicencesdesignedto provide‘public
parks’ for the authoriseduseof variousdevicesthathavealow interferencepotential.
Commonexamples of devices operated under class licences are garage door openers,
remotecardoorlocksandintruderalarms,wirelessmicrophones,WLANs, automatic
tollway systemsandtagsecuritysystems. Providedusersareoperatingtransmittersthat

~Seehttp://www.aca.gov.au/licence/apparatus/index.htm
8 Seehttp://www.aca.gov.aullicence/fees/index.htm

~Seehttp://www.aca.gov.au/database/index.htm
10 Seehttp://www.aca.gov.au/licence/class/index.htm
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comply with theconditionsoftherelevantclasslicence,thenindividual licencesarenot
required.No feesarepayable.

2.4.4 RadiocommunicationsStandards

Radiocommunicationsstandards”aredevelopedasnecessaryto ensurecompatibility orto
containemissionsfrom transmitters.

2.4.5 Interference ManagementOptions

Interferenceis managedby the combinedeffectsof licensing,regulations,standardsand
frequencyco-ordinationprocedures.Thethreeformsof licensingdescribedaboveall
manageinterferencebuthavedifferentmixesoftheseessentialingredients.Decidingon
theappropriateform of licensingfor aparticularapplicationrequiresconsiderationofmany
factors.

2.5 International Differencesin Spectrum Use

Forreasonsofhistoryandtheinterestsofvariouscountriesthatwishto supportor create
marketsfor nationalelectronicsindustries,equipmentstandardsandspectrumuse
arrangementsfor radiocommunicationsequipmentoftendiffer in differentpartsofthe
world.

In manyareasof radiocommunicationstechnology,Australiais facedwith aneedto choose
betweenspectrumarrangementsthatarealignedwith Europeorwith NorthAmerica;
occasionallywe also faceathird (Japanese)option.

RecognisingAustralia’sbalancebetweenmajorworld tradingblocks,Australiahasargued
in theITU thatinternationalradiospectrumarrangementsshouldbebasedon consistent
worldwide allocationsratherthanallocationsthatdiffer betweenthethreeITU Regions’2.
Thiswouldensurethe largestpossiblemarketsfor equipmentandshouldtherebypromise
lowestcostandwidestchoicefor users. It would alsoleadto simplificationsand
efficienciesin developingspectrumsharingarrangementssinceit avoidstheneedto study
andplanarounduniquenationalsharingsituations.

Notwithstandingtheseideals,we still facemanysituationswheredifferent spectrumuse
arrangementsapplyin eachofthe ITU Regions.

11 Seehttp://www.aca.gov.au/standards/index.htm

12 Theseare:Region1 — Europe,Africa andtheMiddle East;Region2—NorthandSouthAmerica;and,

Region3 — Asia andOceania.
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3. PRACTICALITIES OF RADIOCOMMIJNICATIONS FOR
BROADBAND

3.1 Meaning of Broadband

Thefollowing definition of“broadband”wasincludedin arecentreportto IndustryCanada
titled “The NewnationalDream:NetworkingtheNationfor BroadbandAccess”13.

Based on today’stechnologyand applications,high-speedbroadbandis definedasa
high-capacity, two-way link between end user and access network suppliers capable
of supporting full-motion interactivevideoapplicationsdeliveredto all Canadians
on terms comparable to those available in urbanmarketsby 2004. A minimum
symmetrical speed of 1.5 megabits per second per individualuseris currently
required to support these applications. Leading up to 2004 andbeyond, new
applicationssuchaspeer-to-peerfile interactionsandvideoconferencingwill
increaseindividual userdemandfor symmetricbandwidthin the4-to-6Mbps range.
Publicandcommercialfacilities will requiremuchhigherbandwidth,rangingfrom
this minimumto severalhundredtimesmore,dependingon theirsizeanduser
needs.

While it maynotbepracticalor realisticto deliver asymmetricaldatarateof 1.5 Mbit/s to
all partsofAustralia,it is clearthatfor usersto beableto access“broadband”servicesthey
will needaccessto datarateswell abovethoseneededfor basicvoicecommunications.

Other definitionsof“broadband”mayalso exist,but anydefinition is likely to imply
significantly higherdata rates than most users are currently accessing. The required
increaseswill probablybegreatestfor rural andremoteareausers. Irrespectiveofthe
definition adopted,thecostanddifficulty ofprovidingbroadbandservicesto all Australians
is expectedto be significant.

Provisionofbroadbandaccessorcarriageis mostefficiently achievedatrelativelyhigh
frequencies(morethan1 GHzandatpresentup to around40 GHz). As candidateradio
broadbandsystemsall operatein thisregionit is appropriateto considertheissuesof
operationatthesefrequencies.

3.2 Frequency,Propagation and Availability Issues’4

As frequencyincreases,thesignallossperunit distanceincreases.Howeverasfrequency
increasestheeffectivenessof agivenantennawill increase. Inmany situationsthese
effectswill offseteachotherso communicationdistancesareconstantfor awiderangeof
frequencies.Wheresmall antennasaremandatedfor aestheticorotherreasons,therecan
be advantagesin usinghigherfrequencybands,howevertheseneedto beweighedagainst
thepotentiallymore costly technologyrequiredto usethesebands.

13 http://broadband.gc.ca/Broadband-document/english/tablecontent.htm

14 Materialon propagationeffectshasbeendrawnfrom “MicrowaveRadioSpectrumTrends:

Accommodatingthedemandsof growth,newtechnologiesandrelocation - anACA InformationPaper
RadiofrequencyPlanningGroup, February2000”
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Theabove effects apply for radio wave propagation in “free space”.Howeversignals
propagatingin theatmospherenearthesurfaceoftheeartharesubjectto othereffects.
Multipathfading(reflections),andrain attenuationarethemostcommonlyencounteredof
these.

1 to 10 GHzrange

Theprincipalpropagationconstraintfor terrestrialsystemsatthe lowerendofthe
microwavespectrum(1 GHzto 10 GHz) is multipathfading,a complexself interference
propagationmechanismthatdegradeslink performance,especiallyover longpathsand
particular types of terrain (e.g. bodies of water). Theselfinterferenceis causedby
reflectionandrefractionoverthetransmissionpaths,causingthesignalto bereceivedvia
multiple paths,eacharrivingatslightly differenttimes. Multipathfading is an important
factorin determininglink performanceandachievablepathlength; highercapacity
widebandsystemsaremoresensitiveto thisphenomenon.

Frequency bands in the range between about 1 to 10 GHzare well suitedto long distance
applicationsdueto their favourablepropagationcharacteristicsandtheavailabilityof
relatively low costhardwareandinfrastructure. Consequently,these bands, especially
thoseat the lowerendoftherange,arealreadyheavilyutilisedby anumberof
teleconununicationsservices(e.g.mobiletelephony,fixedpoint-to-pointlinks, fixedpoint-
to-multipointservices,etc).

Above10 GHz

Frequency bands above about 10 GHzare subject to significant rainfall and atmospheric
attenuation(which generallyincreaseswith frequency).As rain attenuationis relatedto
rainfall, this is ofgreatestconcernin thetropicalpartsof Australia.

Theseeffectslimit theachievablerangeofterrestrialsystemsandwill increasethenumber
oftransmittingsitesneededto achieveparticularcoveragerequirements.In turnthis
increases network infrastructure costs. While in most cases this is a clear disadvantage, for
highbandwidthurbannetworksandlocal access(i.e. broadbandwireless)applicationsthis
canin factbean advantage.

Spectrum canbeusedmoreefficiently themorethatthesamefrequencycanbe reused.
There-usedistance(i.e. theminimumgeographicseparationforreuse)dependsonhowfar
the signalpropagates.At thehigherfrequencies,reusedistancesbecomesignificantly
smaller,makingthesefrequenciesbettersuitedfor servicedelivery in ahighdensityurban
environment.

In satellitesystems operating above 10 GHz, rainfall and atmospheric attenuation act to
limit system availability’5 andhence continuity of service. In critical situations,larger
antennasprovidingmorelink margin,oralternativelysitediversity,can improve system
availability. However,ultimately satellitesystemscannoteconomicallyachievethevery

15 Availability is oneofthefactorsthatcontributesto theoverall“Quality of Service”oftelecommunications

networks. Wheretelecommunicationsservicesarebeingprovidedunderthe TelecommunicationsActit is
[important] or even[a requirementof canierlicenceconditions]that theymeetdefinedQuality of Service
levels.
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high availability ratesavailablefrom well engineeredoptical fibre systemsandterrestrial
point-to-pointmicrowavesystems.

Terrestrialmicrowavesystemscanalsosufferreducedavailability dueto rainfall
attenuationandmultipathfading. In point-to-pointlink applicationscareful design(e.g.
limiting pathlengthto achievelargelink margins)andtechniquesto increasepowerduring
signalfadingallowshigh availability to beobtained. In terrestrialpoint-to-multipoint
(broadcastlike) applications(likely to be usedfor deliveringbroadbandservicesto end-
users)similar techniquescanbeusedbut theendresultis likely to be lessdependable
becauseit will beharderto closelyengineereachremotestationofthepoint-to-multipoint
system.

Noise

An issueofconcernis thattheSuncanactasa sourceofradionoise.Thiswouldnot
usuallybeaproblemfor terrestrialsystems,but satellitesystemsmaysufferfrom
dramaticallyincreasednoiselevelsfor shortperiodsat timeswhenthesatellitereceiving
antennais pointingtowardthesunasit passesoverhead.

3.3 Fixed vs Mobile

Achievabledataratesfor mobilecommunicationssystemsdependonbasicphysicsand
systemoperationconstraints.Dataratesfor mobile systemsaregenerallylowerthanfor
communicationssystemsemployingfixed receivers16.To ensurethatmovingreceiverscan
reliablyreceiveagivendatarate,designersof mobilesystemslimit themaximum
transmitteddataratebasedonassumptionsaboutthemaximumspeedofreceivers. The
maximumdataratesachievablein this situationwill be lower thanthosethatwould apply if
a systemhadbeenplannedon thebasisof fixed transmittersandreceivers.

Fixed terminalscanbemorereadilyoptimisedto avoidobstaclesandobstructions.
Systemsthat operatebetweenfixed locationscanemploydirectionalantennas.Thus,a
fixed systemcanachievehighergainandthereforeoperatefurtherawayfrom thebaseor
hubterminal. By contrastmobileterminalsmustbeableto receivefrom any direction
relativeto thebasestation. Thusmobileterminalshaveto employomni-directional
antennasthat arenot assensitive(i.e. havelowergain) to ensurethat somelevelof
communicationswith thebaseis achieved.Givena fixed amountoftransmitterpowerin a
mobile terminal,the lowergainantennawill seta limit on therangeand/orsignalstrength
(whicheventuallysetsa limit onpossibledatarate)thatcanbe achieved.

Also, theantennasofmobileterminals(especiallyif theyarehandheldorareonvehicles)
will in generalbe atlowerheightsabovegroundlevel thantheantennasoffixed terminals
thatmaybemountedatroof-top level. A higherantennawill (usually)encounterfewer
obstructionsandreceivehighersignalstrength.

This meansthatatechnologydesignedto achieveanacceptablenearbroadband
performancewhilemobilemaywell achieveanevenbetterperformanceif usedasfor fixed
broadbandaccess(i.e. no movement).

16 This is becauseall movingreceiversaresubjectto Dopplereffect,which shiftsthefrequencyspectrumof

thereceivedsignal.
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3.4 Terrestrial vs Satellite

Coverageandcapacityaspects

Terrestrialwirelessandsatellitewirelesssystemsdiffer in anumberofimportantways.
Terrestrialwirelesssystemsthatoperatein bandsabove1 GHz havemaximumcoverage
areasthat areessentiallyline of sight. To asmall degree,coveragecanbe improvedby
increasingtheheightofthetransmittingantenna.This helpsto “seefurther” and“seeover
moreobstructions”. But obstructionssuchashills, mountains,buildingsandeventreeswill
eventuallylimit thecoverageofterrestrialwirelesssystems.Ontheotherhand,satellites
canbeviewedasextremelyhigh masts;asa resulttheycan“beseen”bymostreceiversand
sowill be muchless likely to be obstructedby hills ormountains. In mostcasesbuildings
andtreeswill presentlessofaproblemthantheydo forterrestrialsystems.

Terrestrialsystemscanpotentiallyachievehigh levelsof spectrumproductivity,becausea
givensetoffrequenciescanbe re-usedmanytimes. A terrestrialsystemthatis beyondthe
line-of-sightofanothersystemcanre-usethesamefrequenciesasthefirst systemwithout
risk ofmutualinterference17. Thesameprinciplesapplyfor satellitesystems,however
currentsatellitesystemshaverelativelylargecoverageareasthat do notachievehighlevels
offrequencyre-use. If all usersin a givenareaaccessthesameblockofspectrumthenthe
availablespectrumdivided by therequiredbandwidthperuserwill determinethemaximum
numberofsimultaneoususers.In practicethis meansthatto achievethesameend-user
capacityasatellitesystemwill requireagreateramountofspectrumthanaterrestrial
system. (Ofcoursein a completeanalysisotherfactorsincludingtotal systemcostand
speedofdeploymentwould alsoneedto betakeninto account.)

Proposednewergenerationsatellitesystemsthatusesmallercoveragespotbeamscan
achievehigherlevelsof frequencyre-use(andmayusehigherfrequencybandswheremore
bandwidthis available)andthereforewill achievehighercapacity.

Infrastructurecostsanddeploymentrates

In comparisonwith satellite,terrestrialwirelesssystemshavelower startup costsandtheir
deploymentscanbe immediatelyappliedto theareasofgreatestor mostimmediateneed.
Also, deploymentscanbestagedto matchbudgetaryorequipmentdeliveryschedules.
Againstthis, full nationaldeploymentsofnewtechnologiesor capabilitiesmayrequire
time-framesofseveralyearsandfor someinstancesinvolve costscommensuratewith
satellitesystems.

Terrestrialwirelesssystemsthatdeliver servicesto end-usersrequiresupporting
infrastructure(communicationsbackbonesto thehub station,aswell asroads— to allow
constructionandmaintenanceaccess— andelectricity,althoughsolarorwind powercan
bemorepracticalin remoteareas).In areaswherecommunicationssitesdo notcurrently
exist,thecostandtimeneededto establishnewsitescanbe considerable.

Althoughsatelliteshavehigh launchcosts(typically severalhundredmillion dollarsfor
GSOsatellites),oncelaunchedanddeployedin orbit satellitesprovidea quick,full capacity

17 Carefullyengineeredsystemsusingdirectionalantennasandmoderndigital modulationmethodscan

supportevencloserre-usedistances.

- 18-



atday-one,solution. In otherwords,this capacityis availableto all pointsin theservice
area.The only limitation is the availabilityofthenecessaryearthstationequipment.

Eventuallytherearelimits on satellitecapacityif a two-way serviceis to beprovided.
Satellitesmaynotbeableto supportlargenumbersof separateusers.Also, oncethe
communicationscapacityis reached,augmentingthecapacityis usuallyamajor exercise.

3.5 Urban vs Rural Issues

While theprinciplesof radiophysicsobviouslyapplyequallyin urbanandrural areas,
demographicdifferencesbetweenthe areascanleadto differentwirelessapproaches.

In urbanareashigherfrequencybandshaveadvantagesbecausetheyoffer wider
bandwidths,andatmosphericlossesarenot amajorconcernif coveragecell sizesaresmall.
(Higheratmosphericlossesactuallyhelpachievegoodlevelsoffrequencyre-useasthey
reducethechanceofinterferencefrom distantcellsoperatingon thesamefrequency.)
Higher frequenciesalso imply smallerandlessobtrusiveantennas(thiswould assistin
addressingsuchmattersastownplanningandenvironmentalregulations).

In rural areaswherelongerdistancesareneededto captureenoughusersin a coveragecell
to makeaserviceeconomicallyviable,pathlossis amajorconsideration.Forthisreason
thereis astrongpreferenceto operateon lower frequencybandsto supportlargersized
cells. Fortunately,however,in rural areasthecompetitionfor spectrumis lessstrong,so
this maybemorepracticalthanin urbanareas.

3.6 Backhaul Network Considerations

In additionto thesystemsfor deliveringbroadbandservicesto end-users,theprovisionor
upgradingofcoretelecommunicationsbackbonenetworkcapacityis expectedto beamajor
issuein achievingaccessto broadbandservicesin rural andremoteareas.

“The NationalBandwidthInquiry”18, April 2000,concludedthat manyregionalareasof
Australiaarepoorly servedfor bandwidth,with mosttelecommunicationbandwidthand
servicedeliverycompetitionconcentratedaroundthe low-risk,highvolumeurbanmarkets.
While thegradualexpansionof opticalfibrenetworksinto largerregionalandrural centres
will, overtime, addresssomeofthedeficit, terrestrialpoint-pointmicrowavelinks are
expectedto retainakey role in theprovisionofbackbonetelecommunications
infrastructureto regional,rural andremoteareasinto theforeseeablefuture.

In areaswhereoptical fibrenetworkinfrastructureis notavailable,provisionofthe
significantly increasedcapacityneededto supportthedeliveryoftruebroadbandservicesto
enduserswill requireacommensuratemajorexpansionin thecapacityandreachofthe
radiobasedbackboneinfrastructure.Thiswill be an expensiveexercise(althoughusually
lessexpensivethanprovidingthecapacityby optical fibre). Manyexistingpartsofthe
backbonenetworkcouldbeupgradedto provideadditionalcapacity,howeverexpanding
thecapacityandreachofthebackbonenetworkis likely to alsorequirethe establishmentof

18 A Departmentof Communications,InformationTechnologyandtheArts (DCITA) studyinto the likely

availability andpriceofbandwidthin Australiaoverthenext five years— see
http://www.noie.gov.aulbandtask/bandwidt.htm.
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manynewradiorelaysites. This will representahighup front cost/lowrateofreturn
investmentfor carriers/operators.

In contrastto thesituationin ruralandremoteAustralia,urbancentresaregenerallywell
servedwith telecommunicationsbackboneinfrastructure.High capacityinfrastructure
within andbetweenmajorurbancentresis beingprovidedvia fibre, microwaveradioand,
lessfrequently,satellitetechnologies.Thehigh capacityinternalbackbonenetworkswithin
majorurbanareasprovideagoodplatformfor deployingwirelessorcableservicesthatwill
beableto deliverbroadbandservicesto endusers.

3.7 Point to Multipoint

“Point-to-multipoint” is anetworkarchitecturetypewhereahigh site,highpowered,omni-
directionalhubstation(thatis connectedby ahigh capacitylink to themain
telecommunicationsbackbonenetwork)will sendandreceivesignalsto andfrom a large
numberof low site, low cost,relatively low power,directionalsubscriberterminals. This
architectureis well suitedto delivery of wirelessbroadbandservices. It promises
considerablylowercoststhanalternativearrangements(e.g.point-to-point)becausefewer
sitesneedto beacquiredandestablished,andbecausethehub stationsconsolidate
transmissionandreceptionequipmentthatwould otherwisebe spreadoveraverylarge
numberof point-to-pointtransmissionsites.

3.8 Satellite Communication

Satellitebasedcommunicationscancarryawidevarietyofcommunicationsservices
including: televisionbroadcast,Internetcommunications,remoteareatelephonyanddata
services,corporatedata,videoconferencing,aggregatedtelecommunicationsdatatraffic,
weatherforecasting,andGlobalNavigationSatelliteSystems(GNSS)suchastheGlobal
PositioningSystem(GPS).

Typesofsatelliteorbits

Satellitesystemscanbecategorisedaccordingto thetypeoforbit theyfollow.

GeostationaryOrbit (GSO)satellitesystemsfollow acircularorbit in theequatorialplane
with aheightof36000km abovetheearth. At this heightthe satelliteappearsat a fixed
locationin thesky relativeto anobserveron earth. From this locationalmost1/3 ofthe
earth’ssurfaceis visible to thesatellite,so nearglobalcoveragecanbeachievedwith a
minimumofthreesatellitesin orbit. However,in mostGSOapplicationscoverageareas
aresmallerthanthis — typically nationalor sub-national.Thereis atrendto evensmaller
coveragebeams,butwith switchingso thattraffic canberedirectedaccordingto changing
traffic demands.GSOsatellitesarecurrentlythedominanttypeof communications
satellite.

Non-GeostationaryOrbit (NGSO)satellitesystemsemployconstellationsofsatellites,
usuallyin acircularorbit ataconstantaltitude thatis lowerthanthatof a GSOsatellite.
NGSOsatellitesarefurtherclassified,dependingon thealtitudeoftheirorbit, into Low
EarthOrbit (LEO) andMediumEarthOrbit (MEO). Theconstellationis arrangedin sucha
waythat, from anypointonthe earthat anytime, at leastonesatelliteis visible. In recent
yearstherehasbeenconsiderableinterestin theconcept,andafewdeploymentsof
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constellationsofNGSOsatellites. Iridium, GlobaistarandTeledesicareexamplesof
NGSOsystems.

NGSOsatellitesystemsrequirea largenumberofsatellitesto bemanufacturedand
launchedwithin afairly shortspaceoftime, althoughthesatellitesthemselvesareusually
smallerandcostlessto placein orbit thanGSOsatellites.Becausetheyoperatein lower
orbits thanGSOsatellite,NGSOsatelliteshavelesserdelayandattenuation.Thismakes
themattractivefor applicationsinvolving mobileterminals,especiallyvoiceapplications
wheredelayandvariablesignallossdueto obstructionsareseriousdesignissues.

Thekey featuresofsatellitesystemsare:

• capabilityto providecommunicationsto all pointsof acoveragearea(satellitesarea
very effectivewayto providecommunicationsto remoteareas);

• verywell suitedto point-multipointapplications(e.g.broadcasting);

• oncelaunchedandoperational,servicesareimmediatelyavailablein all partsofa
- coveragearea,theonly impedimentis theavailabilityofuserterminals.

Areaswherecurrentsatellitesarelesswell suitedare: -

• whenlargecoverageareasareused,theyachievelow frequencyre-uselevels(asa
resulttheircapacityto providefor very largenumbersofindependentusersis more
limited thanthatofterrestrialservices);

• providingtwo-waycommunicationsto largenumbersofusersis difficult;

• GSOsatellitesarenotwell suitedto providingdelaysensitiveservices(e.g. telephony);

• areaswheretherearesignal pathobstructionssuchasurbancanyonsor insidebuilding.

Servicesand Capacity

Distanceindependentcommunicationandwideareacoverage,meansthat satellitesystems
arewell suitedto providingpoint-to-multipointservicessuchastelevisionbroadcastingand
servicesto remoteareas.

CurrentgenerationGSOsatellitesusuallyhavedesignlife-timesof about15 years’9.

NGSOsatellites,becauseoftheharshradiationenvironmenttheyexist in andtheamountof
fuelusedfor stationkeeping,last5 to 8 years.

Theachievablecapacityof satellitesandtheirfootprintsdependslargelyon theapplication
andthereceptionequipmentused,but it usuallyrangesfrom a coupleofMbit/s up to a
theoreticalcapacityofseveralthousandMbit/s. Satellitescurrentlyprovidingservices
withinAustraliahaveamaximumtheoreticalcapacityofseveralthousandMbit/s.
Consideringaminimumbroadbandcapacityper channelandthenumberofindependent
usersthat mightneedto be supported,it is difficult to seethat anysatellitenetwork
currentlyservicingAustraliawouldhaveenoughcapacityto provideindependenttwo-way

19 Nowadaysthis period is largelydeterminedby requestsfrom satelliteoperators.Longerperiodsarenot

likely to beadvantageousbecauseofthe increasedrisk oftechnologicalobsolescenceoverthe life of the
satelliteandtherequirementsof financiersto achievereturnson investmentin theshortestpossibletime.
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broadbandservicesto a largepercentageoftheAustralianpopulation.Theymay,however,
beusefulfor deliveringservicesin areaswhereit is impracticaloruneconomicto deliver
suchservicesby terrestrialmeans.

A key issuethatneedsto be addressedif true interactivebroadbandcapacityis to be
providedvia satelliteis theprovisionofreturn-channelcommunicationscapacityfrom the
userbackinto thewider telecommunicationsnetwork. In areasthat arepoorly servedby
terrestrialinfrastructure,satelliteis theonly realoption,but two-wayearthstationsare
expensiveandcurrentsatellitearchitecturesdo not supportvery largenumbersof
simultaneouswidebanduplinks.
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4. SYSTEMSFOR WIRELESS BROADBAND SERVICES

Therangeofwirelesssystemsfor broadbandservicesfall into two broadcategories:

• thosedesignedto operatein classlicensed(uncoordinated)spectrum(2.4,5.2 and
5.8 GHz)

• thosein theapparatusandspectrum(coordinated)licensedbands.

Systemsthat operatein theclasslicensedbandsaregenerallycharacterisedaslow cost,
short range,for singleenterpriseapplication. Additionally, recognisingthepotentialfor
interferencefrom otherusers,quality ofserviceconsiderationsarelikely to setlimits to
workability overlongerrangeor commercialapplicationinvolving anysignificantcustomer
base.

Systemsdesignedfor operationin thecoordinatedbandsaregenerallydesignedfor
commercialapplication(largergeography,managedqualityofservice,largercustomer
baseetc.).

Thefollowing sectionsdescribeparticulartechnologiesthatmaybeconsideredfor delivery
ofwirelessbroadbandcapabilitiesto end-users.Theprovisionofbackbone
telecommunicationscapacityto feedandreceivebroadbandsignalsfrom theseend-user
deliverytechnologiesis animportantadditionalconsideration(seesection3.6).

4.1 SystemsOperating under ClassLicenses(uncoordinated)

4.1.1 2.4 GHz, ClassLicensedSystems

FrequencyBandRegulatoryArrangements

Australianclasslicensingforthe2.4 GHz bandaresimilar to thoseof mostoverseas
jurisdictions. Thebandis establishedfor openusagesubjectto constraintssetdownin a
classlicence. Provideddevicesoperatewithin theseterms,usersmaydeployandoperate
anydevices,but theymustacceptthat otherusersmayalsousethebandandmustself
manageany radio interference.Thearrangementpermitdevicesthatoperatein the
frequencybandfrom 2.4 GHzto 2.463 GHzwith amaximumradiatedpowerof4 W
equivalentisotropically radiatedpower(EIRP)andfrom 2.463 0Hzto 2.4835GHz with a
maximumradiatedpowerof 200 mW EIRP. Theband2.4 — 2.4835GHz is thesameband
asis availablein manyothercountriesfor “WLAN applicationsat2.4 GHz”.

WLANS that operatein the2.4 GHz bandshareit with abroadrangeofotherusers.Other
radiocommunicationsdevicesknownto beoperatingundertheACA’s
RadiocommunicationsClassLicence(SpreadSpectrumDevices)includeshort rangefixed
links, cordlesstelephones,wirelessmedicaltelemetryequipmentandBluetoothTMshort-
rangewirelessapplications.Thereis also adiverserangeofradiocommunicationsdevices
operatingundertheACA’s Radiocommunications(LowInterferencePotentialDevices)
ClassLicence2000. Supporteddeviceswould includevideosecuritylinks and
radiofrequencyidentificationtags.
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The2.4 — 2.5 GHz bandis also designatedin Australiaandinternationallyfor industrial,
scientificandmedical(ISM) applications.ISM devicesarenon-radiocommunications
devicesthatuseradiofrequencyenergyfor suchpurposesasheating,drying or welding.
ThemostcommonISM devicein the2.4 GHzbandis thedomesticmicrowaveoven.
Underinternationalagreement,radioconununicationsservicesoperatingin ISM-designated
bandsmustacceptanyharmfulinterferencecausedby ISM applications.

Theoperationof WLAN devicesusing spreadspectrummodulationin the2.4 GHz bandis
authorisedby theRadicommunicationsClassLicence(SpreadSpectrumDevices). Thereis
currentlyno ACA mandatedradiocommunicationsequipmentstandardforthesedevices.
Theclasslicenceauthorisestheuseofequipmentmeetingtherequirementsofeitherthe
EuropeanStandardETSI300 328 or theFederalCommunicationCommission(FCC)Rules
andRegulationssection15.247exceptfor conditionsrelatingto frequencybandof
operation,radiatedpowerandantennagain. Theclasslicenceis currently beingupdatedto
incorporatethe latestrevisionsto thesestandards.

GeneralDescriptionofWLANs

WLANs, also known asRadioLANs (RLANs), providewirelessnetworkingbetween

computers.Theirdesignis basedonoperationswithin theoneorganisation(i.e. functions
suchasbilling, customercareetc.mustbeseparatelyarranged).Thedevicescurrently
operatingin the2.4 GHzbandarelow powershort-rangedevices,andaretypically used
indoors. WLANs arecharacterisedashavingdataratesaround1 to 11 Mbit/s, operating
over shortdistances(<100m typically - althoughup to 20 km is veryoccasionally
possible).Theirassociatedcommunicationsprotocolsdo not supportusewhile moving.
Theyhavebeenincreasinglyemployedin factories,officesanduniversitynetworksin
Australiasince1996.

WLAN deviceswereinitially developedin the900 MHz bandto supportspecific
applicationsratherthangeneralcomputernetworkingandfor thisreasonno standardswere
initially developed.Theseapplicationsincludedhandheld or transportableterminalsfor
inventorycontrolin factoriesandpricingterminalsin grocerystores.As themarket
expandedinto generalcomputernetworkingapplicationsWLAN technologyhasmoved
towardsthe2.4 GHz IndustrialScientificandMedical Equipment(ISM) band. The
growingneedfor dataspeedtogetherwith developmentsin technologyis shiftingthefocus
towardshigherspeedimplementationsat 2.4 GHz andto the5.8GHz band.

StandardsMaturity

In 1997 theInstituteofElectricalandElectronicEngineersInc. (IEEE)createdtheIEEE
802.11standardfor WLAN technologies.Thedevelopmentofthe IEEE 802.11WLAN
standardhasbeenanimportantdriverin bringing(relatively) low costWLAN equipment
into themarketplace.Developmentofthetechnologyis continuing,ascanbeseenin the
ongoingdevelopmentoftheIEEE 802.11standardseriesto includethe existing802.1lb
andsoonto bereleased802.1ig standardsthatprovidehigherandhigherdataspeed
services.

SharingMechanismsandIssues
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WLANs operatingin the2.4 GHzbandusespreadspectrummodulationto reducethe
impactof interferencebetweenusersasthenumberofsystemsin anylocal areaincreases.
Becauseeveryuseris asourceofinterferenceto everyotheruser,thecommunications
rangeoverwhich eachuseris ableto operateshrinksasthenumberofusersgrows. The
licensingarrangementsoftheRadiocommunicationClassLicence(SpreadSpectrum
Devices)providesa“public park” regulatoryenvironmentwhereusersreceiveno guarantee
ofprotectionfrom interferencefrom otherservices,andusersmustnot causeinterferenceto
services.

4.1.2 Bluetooth

TheBluetoothsystemoperatesin theclasslicensedband2.4 — 2.4835GHz. In Australia
useofthesedevicesis authorisedundertheRadiocommunicationsClassLicence(Spread
SpectrumDevices). Theradiatedpowerforthe systemrangesbetween1 to 100mWEIRP,
but is typically 10 mW. TheBluetoothsystemis expectedto operateeffectivelyat 10 m,
andsystemsup to 100 m arebeingdiscussed.Thesystemsupportsdataratesofup to 1
Mbit/sec.

BluetoothTMis arecognisedstandard,IEEE802.15.1,thatsupportsvery shortdistance
radiocommunications.Themainpurposeof Bluetoothis to replaceshortwire connections
(i.e. a fewmetres)with wirelessconnections,aswell asprovidingcommunicationand
controlfacilities. Whilst its datarateis sufficient for abroadbandcommunicationsservice,
Bluetooth’s restrictedrangelimits its potentialto providea“lastmile” broadband
communicationsservice.

Bluetoothenableslinks betweenvariousdevicessuchasmobilecomputers,mobilephones,
portablehandhelddevices,andconnectivityto theInternet. Essentially,anydevicewith a
Bluetoothchip is ableto communicatewith any otherdevicewith aBluetoothchip.
Hardwarethat complieswith theBluetoothwirelessspecificationensurescommunication
compatibilityworldwide.

4.1.3 5 GHz/ WLAN Systems

The5 GHz spectrumregulatoryarrangementsaresimilar to thoseofthe2.4 GHzspectrum.
WLANs at5 GHz aresupportedby theRadiocommunications(Low InterferencePotential
Devices)ClassLicence2000(theLIPD classlicence)andtheRadiocommunicationsClass
Licence(SpreadSpectrumDevices)(thespreadspectrumclasslicence).TheLIPD class
licenceauthorisestheuseofWLANs in the5.15-5.35GHzfrequencyrangewith a
maximumradiatedpowerof200mWEIRP,with therestrictionthatoperationmustbe
indoors. It also authorisesoperationin the 5.725-5.825GHz frequencyrangewith a
maximumradiatedpowerof 1W EIRP andpermitsoutdooroperation. Thespread
spectrumclasslicenceauthorisesoperationin the5.725-5.875GHz frequencyrangewith a
maximumradiatedpowerof1W EIRP andpermitsoutdooroperation. Thesebandsare
consistentwithbandsavailablein manyothercountriesfor “WLAN applicationsat
5.8 GHz”.

A 5 GHzWLAN operatedindoorscanbeexpectedto havearangeofbetween30 and
150 m. Operatedoutdoorsthis rangemight extendto 2 to 3 km dependingon thechoiceof
antennasandrequiredquality ofservice. To workatsuchrangestheradiopathmustnotbe
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obstructedby buildingsorheavyfoliageand serviceoutagescanbeexpectedandmustbe
accepted.

Thetwo majorexistingstandardsthat supportWLAN technologiesat 5 GHz areIEEE
802.11a andHIPERLAN Types 1 and2. BothIEEE 802.11aandHIPERLAN Type2
supportdataratesbetween6 and54 Mbit/sec,with theaveragethroughputavailableto a
userof aroundhalfthesupporteddatarate. HIPERLAN Type 1 supportsdataratesup to
24 Mbit/secwith anaveragethroughputofup to 20 Mbit/sec,andis intendedfor indooruse
only.

Whilst therearemoreIEEE 802.1laproductsthanHIPERLAN Type2 productsin the
marketplace,802.1ladoesnot matchHIPERLAN Type2 in termsofqualityof service
suitablefor reliablemultimediasupport.

4.2 SystemsOperating under Apparatus or Spectrum Licensing

4.2.1 Third Generation (3G) Mobile TelecommunicationsSystems

Currentinternationalplanningfor 3Gserviceshasassumedoperationin frequencybands
around2 GHz20. Within the internationalcommunity,studiesareunderwayto determine
the feasibilityofoperating3G systemsin existingmobilebandsat 800 MHz, 900 MHz and
1800MHz. Also,at the internationallevel, a frequencybandaround2500MHz hasbeen
identified as a potential 3Gexpansion band. All ofthesebandsaresubjectto coordinated
frequencymanagement,andunlike 2.4 GHz and5 GHz accessto thebandsis not free. 3G
spectrumin Australiahasbeenallocatedby spectrumauctionsandis managedunder
spectrumlicences.

Dueto thetechnologyneutralityembodiedin thespectrumlicensingprocess,companies
arenot requiredto usethespectrumspecificallyfor 3G services.An exampleofthis is the
companyCKW PtyLtd., a subsidiaryofArraycomm. Arraycommacquiredspectrum
licencesin the 2.1 GHzbandin all StateandTerritory capitalcities. Inthat spectrum,
Arraycommintendsto deployTime Division Duplextechnology,knownasi-Burst to
provideahighrate,wide-area,broadbandwirelessserviceto fixed andportable(i.e. laptop
computer)terminals. Arraycommhasclaimedthattheuseofthis technologywill offer a
low costmethodofprovidingwide-areabroadbandwireless. Thepotentialmarket
segmentsfor the i-Burst serviceincludesthemobileprofessional,vertical corporate,
broadbandresidentialandsmall office/homeoffice. Arraycommintendsto launchits
servicesprogressivelyfrom late 2002.

3G telecommunicationssystemsareintendedto providecapabilitiesbeyondthevoiceand
low ratedataservicesthataresupportedby currentsecondgenerationpersonal
communicationssystems.Among thenewcapabilitiesto beprovidedby 3Gsystemsis the
provisionofmultimediaandhigh-speeddataservicesin amobile environment.It is
expectedthat3G servicesshould,generally,bereceivablein the samesortsofsituations
that secondgenerationsystemsarecurrentlyreceived. Boththe“packetswitched”(well
suitedto “alwayson” applicationslike Internet)andthe“circuit switched”(well suitedfor
telephonyapplications)methodsoftransferringdatawill be supportedby 3G.

20 In majorcapitalcities frequenciesallocatedwere: 1900-1920MBz (notionally for Time Division Duplex

use);and1920-1980pairedwith2110-2170MHz (notionallyfor FrequencyDivision Duplexuse).
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Userdataratesto beprovidedby 3G systemsrangeup to afewhundredkbit/s for mobile
applications2’andup to 2 Mbit/s for low mobility indoorapplications.However,asthe
numberofusersin a3 Gcell increasesand/ortheusersarefurther from thebasestationthe
actualdatarateavailableto auserwill bereduced.By comparisonwith currentsecond
generationsystems,3G systemswill becapableofprovidinghigherdataratesbut to realise
this capabilitytheywill requiremorebasestationsthataremorecloselyspaced.

Only a fewcountrieshave3G systemsoperatingatthemoment. Themostnotableofthese
countriesis Japan.TheJapanesecarrierDoCoMohasbeenoperatingits systemfor
approximately6 months. SomeAustraliancarriershaveindicatedthattheyintendto
commenceoperatinginitial 3 G serviceslaterthis year.

Hutchisonacquiredspectrumlicencesin the2.1 GHzbandin the five majorcapitalcities
andhasannouncedplansto deployathird generationmobileservicein thatspectrumin late
2002.

In theauctionofspectrumlicencesin the2.1 GHz band,conductedin March 2001,six
companiesweresuccessfulin obtaininglicences,includingArraycommandHutchison3G
Australiawhoseplansaredescribedin this section. OthersuccessfulbidderswereOptus
Mobile PtyLtd, VodafonePacific Pty Ltd, 3G InvestmentsAustralia(Qualcomm),and
Telstra. Thesecompaniesareyet to announcetheirdeploymentplansandtimeframes.

In additionto the2.1 GHz spectrum,Teistrahasnationwidespectrumlicencesin the 800
MHz bandwhich it usesto provideaCDMA mobile service. TheCDMA serviceis
capableofbeingupgradedto full 3Gfunctionality, althoughadecisionto do sowould rest
on commercialdecisionsby Telstraandno announcementon upgradinghasbeenmadeto
thepresenttime.

4.2.2 SecondGenerationMobile Telephony Systems

Australia’ssecondgenerationcellularmobilesystems(both GSM andCDMA) havethe
potentialto servebothfixed andmobile customers.Suppliersofboth GSM andCDMA
handsetshavevariantsthatpresentasafixed networkphonebuthavethevoiceanddata
featuresofamobile. Theirdigital switcheshavethecapabilityto functionsimultaneously
asthemobileswitchingcentreofa cellularmobilesystemandasthelocalexchangefor
wireline and/orFWA system22. Thecostofsubscriberterminalswould be expectedto be
similarto mobilehandsetsoncurrentcellularsystems.

Currentcellularnetworkscoverup to 97 percentofthe Australianpopulation. These
secondgeneration(2G)mobile systemssupportup to 14 kbit/s for circuit switcheddata.
Theupgradingofthesenetworkswould allow for dataratesof 100 kbit/s (2.5G)with future
developmentsincreasingthis furtherto between500 — 2000kbit/s (3G) dependingon the
subscriberdensity,distanceandpropagationcharacteristicsin theservicearea.

Therangeofacellularsystemis typically limited by thetechnologyit uses.A CDMA
systemoperatingin the800 MHz band(whichhasmorefavourablepropagation

21 Actual valuesdependon theparticular3G technologyused.

22 “Europe’s WirelessFutures”, StephenMcClelland,MicrowaveJournal, 9 September1999,p.95.
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characteristicsthanthe2 GHzband)couldhaveamaximumrangeof approximately100
kmsunderideal conditions,but will be limited in practiceby manyfactorssuchaslocal
geographyandsubscriberdensity.

4.2.3 WLL/FWA

Telstra,Optus,VodafoneandHutchisonaretheonly Australianoperatorsof2G systems.
Howeverworldwide2G systemsin theform of GSM andCDMA dominatemobile
telecommunications.TheAustralianoperators,especiallyTelstra,areknownto be
experimentingwith differentupgradesto theirnetworks.

ThetermWirelessLocal Loop(WLL) wastraditionallya generictermfor anaccesssystem
thatusesawirelesslink to connectsubscribersto theirlocal exchangein placeof
conventionalcoppercable. ThetermWLL is nowusedinterchangeablywith theterm
“wireless access”which is definedby theITU asan “End-userradio connectionto a core
network”. A ‘corenetwork’ in this contextmight beaPublicSwitchedTelephoneNetwork
(PSTN),IntegratedServicesDigital Network(ISDN),InternetorLocal/WideArea
Networks. The‘end user’mightbeasingleuserorauseraccessingservicesonbehalfof
multiple users. It wouldbeusefulto considerherethefollowing generictermsandtheir
internationally standardised23 definitions:

• FixedWirelessAccess(FWA) — awirelessaccessapplicationwherethelocationofthe
end-usertermination andnetworkaccesspoint to beconnectedto the end-userare
fixed;

• Mobile WirelessAccess(MWA) — wirelessaccessapplicationin whichthelocationof
theend-userterminationis mobile;

• NomadicWirelessAccess(NWA) — wirelessaccessapplicationin whichthelocation
of theend-userterminationmaybe in differentplacesbut it mustbestationarywhenin
use;and

• BroadbandWirelessAccess(BWA) — wirelessaccessin whichtheconnection

capabilitiesarehigherthan2 Mbit/s.

4.2.4 3.4 GIlz FixedWirelessAccess

The3.4 GHz bandwasauctionedin 2000anda spectrumlicensingregimeis in place
allowing operatorsto deployandmanagetheirown systemsprovidedtheycomply with the
licenceconditions.

The3.4 GHz bandis suitedto, andby virtueof equipmentavailability, currentlysupports
manyfixed point-to-multipointservicesthatarebeingusedto provideFWA WLL services
to mediumdensityurbanandregionalareas. Thesystemsdeployedhavearangeof
between0.2 km and 15 km for urbanandrural applicationsrespectively,andareproviding
multiplesubscriberlines,fax anddatacapabilityup to 32 kbit/s. Equipmenthasbeen
developedwhich will providevoicetelephonyofup to 8 linesperterminal(includesfax
anddataup to 56 kbit/s)or dataratesofup to 6 Mbit/s — this canbevarieddependingon
userdemandandavailablebandwidthallowing“alwayson” internetaccess.The

23 ITU-RRecommendationF.1399“Vocabulary oftermsfor WirelessAccess”,1999.
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equipmenthasapotentialrangeof50 km but wouldhaveatypical maximumrangeof 10
km.

Unwiredhasannouncedplansto developanationalfixedwirelessbroadbandnetwork,
operatingin the3.4 GHzband,whichwill spanmorethan 14 majorpopulationcentres.
Areasofgeographiccoveragewill includeheavily-populatedmetropolitancentressuchas
SydneyandMelbourneandselectedregionalareas. Unwiredplansto launchits network
progressivelyfrom late 2002.

Unwiredplansto operateasawholesaleaccessprovider,selling servicesto local carriers
andInternetserviceprovidersoffering combinationsofhigh-speedInternetaccess(at
speedsup to 6 Mbits/s) andcarriergradevoiceservices.Theserviceswill beofferedby
Unwired’swholesalecustomersto arangeof end-users,includingresidentialcustomers,
home-basedbusinessesandsmall to medium-sizedenterprises.

4.2.5 DRCS/HCRC

Spectrumforthesesystemsis managedandmadeavailableunderapparatuslicensing
arrangements.Eachuseis associatedwith a licenceandfee.

An exampleofamature(in theprocessofbeingretired)FWA WLL technologyis the
TelstraDigital RadioConcentratorSystem(DRCS). DRCS networkshavebeenoperating
in rural andremoteareasofAustraliasincetheearly 1 980s,providingbasic(low traffic
density)telephonyservicesandlow speeddata(2.4kbit/s)andcurrentlyservicing
approximately19,000customers.ThisFWA systemoperatesin the500/1500MHz bands
andis characterisedby largecells(30-70km radius)- it wasdevelopedfor sparsely
populatedregions. Thesystemcombineshybrid fixedpoint-to-pointandpoint-to-
multipoint architecturesin amannerthat candelivera serviceareaofhundredsof square
kilometresfrom asinglePSTNconnectionpoint.

A traffic capacityandservicequalityupgradeoftheTelstraDRCSnetworkis currently
underway,with thefirst generationDRCSequipmentbeingreplacedwith newerHigh
CapacityRadioConcentrator(HCRC)equipment. Thenetworkupgradeprovidesfor
significantly improvedtrunkingcapacityfor voice,with supportfor muchhigherdata
speeds(19.2kbit/sto 40 kbit/s)thoughstill shortofthespeedsavailableto mosturban
PSTNusers.

In generalDRCS/HCRCsystemsaregoodexamplesofFWA WLL technologiesthat allow
telephonyprovisionin areaswhereit is eitherpoorornon-existent. However,giventhat
theDRCS/HCRCtransmissionandswitchingtechnologyis dimensionedto, andoptimised
for, rural servicedelivery(i.e. largecells,low traffic density),this typeofaccesssystemis
notsuitablefortheurbanenvironmentand alsocannotbeconsideredto bea“broadband~
technology.

4.2.6 1.9 MHz Digital EnhancedCordlessTelecommunications(DECT)

DECT systemsasPABX extensionscanbeusedin Australiaundertheclasslicensing
regimein the 1880-1900MHz frequencyband. DECTcanalsobeusedto provideFWA
WLL, althoughthe currentlicensingframeworkdoesnot supportthis application. Work is
currentlyin progressto allowfor limited useof DECTFWA in rural andremoteareas.
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Although it is designedforhigh subscriberdensitiesDECTdoesnotprovidehigh datarates
andso cannotbeconsideredto be a “broadband”technology.

DECT (Digitally EnhancedCordlessTelecommunications)is astandarddevelopedin
Europefor cordlesstelephonesystems.DECT systemsweredesignedespeciallyfor small
areaswith a largenumberofusersandaretypically deployedin privateresidences,offices
andwarehousesasawirelessextensionofthehomephoneoroffice PABX system.These
systemshaveatypical rangefrom a fewhundredmetresup to 15 km andcanprovideeither
voiceordataratesofapproximately40 kbit/s.

4.2.7 MDS / MMDS / LMDS Technologies

GeneralDescription

Multipoint Distribution Systems(MDS) arefixedbroadbandwirelessdistributionnetworks
designedanddevelopedspecificallyfor this purpose.Theycompriseacentralhub station
connectedby radioto anumberof customerstationsin thesurroundingarea.Althougha
termpreviouslyusedto describesystemsdistributinganaloguevideofor paytelevision
services,its usefor two-waywide areadataservicesis growingoverseas.

MMDS standsfor Microwave(orby some,Multi-channel)MDS andis generallyusedto
referto microwavedatadistributionsystemsbelowabout10 GHz. In thesebandswide
areacoverage(20-40km) from thecentralhubstation site is possible. LMDS standsfor
LocalMDS andis generallyusedto referto microwavedatadistributionsystemsoperating
above10 GHz. Theterm‘Local’ derivesfrom thelimited (<5 km) coverageprovidedby
eachhub stationin thesebands.ThemainadvantageofLMDS is thathigherdataratesare
availablefrom equipmentin thesebands.

All threesystemscanbeusedfor cell basedcoverageoflargerareas.Theyoffer capacities
up to 45 Mbit/s percustomer.

FrequencyBands

MDS/LMDS systemshavebeendeployed,ormight bedeployed,in thebandslisted below.
Additionally, thesetechnologiesaredesignedin suchawaythatthey couldbe implemented
in otherfrequencybands(e.g.3.4 GHz) by changingtheradiofrequencypartsofthe
equipment.

Service Band FrequencyRange ACA LicensingArrangement

(M)MDS 2.3 GHz 2302MHz — 2400MHz spectrumlicensed

LMDS 27 GHz 26.5 GHz— 27.5 GHz spectrumlicensed

LMDS 28 GHz 27.5 GHz— 28.35 GHz spectrumlicensed
LMDS 31 GHz 31.0 GHz—31.3 GHz spectrumlicensed

SpectrumCharacteristics

Thespectrumcharacteristicsdependuponthefrequencybandbeingused. All thebandsare
limited to line-of-sightbetweenthecustomerantennaandthehub station.

Bands TypicalRadiatedPower TypicalRange
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2.3 GHz 1000W upto3O-4Okm

27—31GHz 100W upto5km
SharingMechanismsandIssues

Theabove-listedbandshavebeenspectrumlicensed.Thecurrentspectrumlicenseesin
thesebandsareAAPT, OptusandAUSTAR. The2.3GHz bandis currentlybeingusedfor
analoguepaytelevisionalthoughthemajorlicenseehasindicatedinterestin thepotentialto
providenewservicesaswell. InAustraliathe27, 28 and31 GHz bandshaverelativelyfew
operationalservicesat this time.

Using its spectrumlicencein the28/31 GHzband,AAPT hasestablishedLocal Multipoint
Distribution Service(LMDS) facilities in variouslocationsthroughoutregionalVictoria.
AAPT’ s LMDS deliversimmediatecoverageof servicessuchas2 Mbit/s data,voiceand
high-speedInternetto businessandgovernmentusersin Geelong,Bendigo,Ballarat,
Shepparton,Wangaratta,Horshamand Bairnsdale.In addition,AAPT hasestablisheda
small numberofLMDS nodesin mostStatecapitalcities.

Austarhasspectrumlicencesacrossmanyareasof regionalAustraliaandin capitalcities
otherthanDarwin. The licencesprovideAustarwith accessto up to 98 MHz ofspectrum
in theband23 02-2400MHz. Austarhasusedthatspectrumto providepaytelevision
servicesin regionalAustraliavia theMultipoint Distribution Station(MDS)technologybut
is nowprogressivelytransferringits customersto asatellite-baseddeliverysystem. This
will enableAustarto usethe spectrumfor otherpurposesincluding, for instance,broadband
fixed wirelessaccess.Austaris presentlyconductingbroadbandwirelesstrials in
Newcastleto evaluateaccessproductsandcustomercontentpreferences.

AustarhasadvisedtheACA ofits preparednessto re-sellspectrumcapacityto other
parties. It hasalsoadvisedthat it is developingarrangementswithNorlink (acommunity-
basedtelecommunicationscompanybasedin theNorthernRiversofNSW) forthere-
selling ofspectrumcapacityfor purposesincludingbroadbandwireless.

The27/28/31GHzbandsusedby theseservicesareadjacentto,oraresharedwith spaceor
satelliteservices.This hasnecessitatedthedevelopmentof internationalsharing
arrangementsto protectthe spaceandsatelliteservices.

TypicalApplications

Thesesystemscurrentlyhavetheirgreatestapplicationin thesmall to mediumsizebusiness
sectorwherethereis theneedto connectat higherdataratesthanavailablefrom telephone
andISDN connections.Theyareoftenusedfor short-termconnectionswhile specialised
cableoroptical fibre basedservicesareestablished.

Maturity

Therehasnot beena lot ofuseofthis equipmentin AustraliaandtheACA hasnot
mandatedradiocommunicationsstandardsfor thesedevices.In Australiatheapplicable
technicalconditionsaresetoutasconditionsoftheradiocommunicationslicenceunder
whichtheymaybe operated.Somestandardshavebeendevelopedfor specific applications
of theseservicesin Europe,suchasETSI EN 301 199 Digital VideoBroadcasting
InteractionChannelfor LMDS,which includeradioequipmentrequirements.In theUSA
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andCanadatechnicalrequirementsfor devicesoperatingin theseserviceshavebeen
broadlyspecifiedin licenceconditions.

While air interface(radio)standardsarenot specified,thereareconnectionstandardsto
which thesedevicesmustcomply. Thesearethevarioustelecommunicationsdatanetwork
interfaceandprotocolstandards.TypicalprotocolstandardsincludeSDH / SONET,ATM
andMPEG2,the applicablestandarddependinguponthespecificapplicationcarriedby the
networkordevice. Applicationsincludetelephony,videoand/orInternet,alongwith other
datastreams.Thelackofa commonproductstandardsuggeststheseservicesareyetto
mature.

4.2.8 Satellites

ServicesTypescurrentlyavailable

Satelliteserviceswithin Australiahavetwo distincttypesof applications.

• Servicesto endusersincludingpoint-to-multipointapplicationslike broadcasting,and
point-to-point applicationssuchasthoseprovidedby two-wayVery Small Aperture
Terminals. Typically, usersaccesstheseservicesusingsmall (0.5to 2 m diameter)
earthstationantennas.

• Backboneserviceslinking intooraugmentingtheterrestrialbackbonenetwork. The
connectionsto theterrestrialnetworksaremadevia largehub-earthstations.The
stationsallowbetterqualityofserviceto beobtainedsincetheextragainofthehub
stationantennacanprovideagreatermarginagainstrainattenuationeventsandother
forms ofsignalloss.

Operatorsprovidingsatelliteservicesto AustraliaincludeOptus,PanAmSat,New Skies
andIntelsat. All ofthesesystemsoperatein the 12/14GHz frequencybands.

Optussatellitesprovideanalogueanddigital servicesincludingnetworking,point-to-point
communication,point-to-multipointcommunication,free-to-airandpay televisionanddata
services(e.g. Internetaccess).TheexistingOptussatellitesoffer severalcoverageoptions:
NorthEastern,SouthEastern,CentralandWesternAustralia,full Nationalcoverage,
coveragefocussedon theeasterncoastalstripplus PerthandDarwin, togetherwith South
WestPacific,PapuaNew GuineaandNew Zealandcoverages.Standarddigital service
offeringsfrom Optusprovideamaximummultiplexedcapacityof4 Mbit/s, howeverthe
theoreticaldatacapacityofthesystemis in the orderofseveralthousandMbit/s per
satellite24.

PanAmSat(PAS) hasaglobal systemcomprising19 satellitesthatprovidescoverageofthe
Americas,Europe,Africa theMiddle EastandAsia. Two ofthesesatelliteshavebeams
that arespecificallytargetedatAustraliaandcurrentlyprovidemaximumcapacitiesof 240
Mbit/s and280 Mbit/s respectively.Thesespacecraftprovidevideo,telecommunications
andInternetaccessthroughouttheAsia-Pacificregion.

24 Indicativenumberonly, basedon crudecalculationsofnumberof transponderspersatelliteandpotential

bit ratepertransponder.Obviouslytherearemanytechnicalandcommercialfactorsthat would influencethe
actualcapacitythatcouldbemadeavailableto prospectiveusers.
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SatellitenetworksNew SkiesandIntelsatalsooperateto a limited extentin Australia,

providingmostly“backboneservices”asdescribedabove.

FutureServices

To give anindicationofpossiblefuturecapabilities,severalplannedorpotentialfuture
satellitesystemsaredescribedbelow. TheOptusandNew Skiesproposalsrepresent
significantincreasesin capacitybasedessentiallyon existingsatellitedesignapproaches.
TheShin Satellite,andmoreparticularlyTeledesic,approachesaredifferentin that they
proposesatellitearchitecturesthataretargetedparticularlyat deliveringbroadband
services.

Optuscurrentlyplansto launchanew“C series”satellitein late 2002. Thissatellitewill
providesignificantly morecapacityin Australiathanis availableon theircurrentsatellites.

New Skiesplanto providesatellitesthatwill covertheAsianregionbut whichwill provide
full Australiandownlinkcoveragefor applicationssuchasDirect To Home(DTH)
reception.Theywill alsohavesomecapacityto deliverbroadbandmediato small business,
InternetServiceProviders(ISP) ordomesticrooftopantennasin south-easternAustralia.

Shin SatellitePublicCompanyLimited has,for the last4 years,beendevelopinga low-
cost,high-capacitysatellitesystem,the“iPStarBroadbandSatelliteSystem”. TheiPStar
satellitesystemplansto providetelecommunicationsandmultimediaservicesto
households,businessesandpublicorganisationsacrosstheentireAsia-Pacificregionwith a
maximumcapacityof35 Gbits/sfor two-wayapplicationssuchasvideo-on-demandand
Internetaccess25.Thesenumbersdescribetotal systemcapacity,only apercentageofthis
total actualcapacitywouldbeavailableoverAustralia.

In 1999,the ACA reducedtherateof feesapplyingto apparatuslicencesusedfor
broadbandNGSOsatelliteservicesoperatingin spectrumabove8.5 GHz. Thedecisionto
reducetheapplicablerateoftax reflectedthepotentialbenefitswhich suchsatellitesystems
would offerto Australiaandin particularto rural andremotecommunities. Following the
reductionin thefees,licencesfor abroadbandNGSOserviceweretakenoutby Teledesic.
TheACA understandsthatTeledesicintendsto launchtestsatellitesin 2003andto
commencecommercialservicesin 2005.

TheTeledesicproposalis to provideLEO satellitebroadbandservicesin thefuturethat
would effectivelycoverall the inhabitedareasoftheworldwithbroadbandservices
providedto small fixed satellitedishes. TheTeledesicnetworkwill useaconstellationof
up to 30 NGSOsatellitesto provideglobal accessto awiderangeofdata,voiceandvideo
communicationcapabilities.A varietyofuserterminalsaccommodating“on-demand”
singlechannelratesfrom 128 kbit/sto 100 Mbit/s on theuplinkandup to 720 Mbit/s on the
downlinkhavebeenproposed26.

25 http://www.thaicom.net/ipstar/system.html

26 http://www.teledesic.comlabout/about.htm
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4.2.9 HAPS

High Altitude PlatformStations(HAPS)areelevatedcommunicationsplatformsthat
operateat altitudesoftypically around20 km to provideservicesoverawide area,for
examplealargemetropolitanarealike greaterSydney. Severaldifferent implementations
includingZeppelin-likeairshiptechnologiesandarangeofhigh altitudeaircraft
technologieshavebeenproposed.

At this stageall theHAPSprojectsarein developmentalor experimentalstages.One
HAPSproponent(Sky Station)hasstatedthatits first deploymentwill commencein
200427. No HAPSsystemshavebeenlicensedfor operationin Australia. However, the
ACAhas indicated that it would be prepared to allocate spectrum if demand emerges.

A number of technical/operational questions remain. A critical issue is the development of
a long term, reliable station keeping system that can operate in an environment where winds
ofup to 200 kmlhrmaybe encountered.As yet no full scaletrial HAPS systemshavebeen
demonstrated.

HAPSpromiseto overcomesomeoftheperceiveddifficulties of terrestrialandsatellite
communicationssystems.By comparisonwith satellites,HAPSsystemsoffer cheaper
launchcosts,andintroducethepossibility ofbringingthesystemto earthfor refurbishment,
repairorupgrading.Whencomparedwith upgradingterrestrialinfrastructure,HAPS
systemscouldprovideaquick deployment,wide coverageareamethodto increase
communicationscapacity.

Potentialservicesin connectionwith HAPSinclude:

• fixedwirelessaccess(dataratesofup to 10 Mbit/s), and

• mobileservices(with up to 16 kbit/s for voice and384kbit/s for data).

Theseservicescouldbeprovidedusingconventionalterrestrialwirelessbasestation
technologieslocatedon theHAPS. CustomerscouldusethesamehandsetsorFWA
subscriberequipmentastheywouldusefor aterrestriallybasedsystem.
Internationally,the47.2-47.5GHzfrequencyrangehasbeenallocatedforuseby downlinks
from HAPS. As well, HAPShavebeenproposedasanoptional deliverysystemfor

3
rd

Generation(IMT-2000)servicesin frequencybandsaround2 GHz. HAPSmightbeableto
provideotherservices,or operatein otherfrequencybands,but suchuseshavenotbeen
agreedbytheInternationalTelecommunicationUnion.

HAPSarelikely to beequippedwith multiple antennaarrayssothataHAPSservicearea
canbecoveredwith a largenumberofcommunicationscellsandahighdegreeof
frequencyre-usecanbe achieved.This meansthat agreaternumberofuserscanbe
supportedwithin a givenamountofspectrum.In thisrespectHAPSwill achievefrequency
re-uselevelsthataresimilar to terrestrialwirelesssystems(asopposedto largecoverage
areasatellitesystemsthat achieverelativelylow levelsoffrequencyre-use).

ThecoverageareaofaHAPSis relatedto its altitude. Maximumcoverageareasof
100-150km diameterareexpected.However,this coveragerangeis likely to restrict

27 http://www.skystation.comlfaq.html
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deploymentofHAPSin moresparselypopulatedpartsofAustralia. Theeconomic
viability oftheHAPSis expectedto be relatedto thenumberofuserswithin its coverage
footprint. In remoteandsparelypopulatedareastheremaynotbeasufficiently large
numberofusersto amortisethecostsof launchingandoperatingflAPS.

While rainattenuationis expectedto be lessofaproblemwith HAPSthanwith satellites,
neverthelessindooroperationis still likely to beproblematicalunlesssomeform of
terrestrialaugmentationis included. Howeverthey couldbeequippedwith multiple
antennasystemsto improvefrequencyreuse.

HAPSsystemshaveshorttransmissionpaths(onewaypathdistanceapprox20 km) sothey
will not be subjectto thetransmissiondelayissuesthat applyto GSO satellitesystems(one
waypathdistanceapprox36,000km).
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5. TELECOMMUNICATIONS REGULATION

Telecommunicationsregulationarrangementsfocuson theprovisionofserviceswith the
intentthat thetechnologicalarrangementsfor theprovisionofthat servicedo not affectthe
regulatoryarrangements.Providersoftelecommunicationsservicesarethusregulated
separatelyfrom any licensingarrangementsthatmayattachto theirparticulartechnological
solutionto theservicethattheywishto provide.

Telecommunicationsservicesaredefinedinvery broadtermsunderthe
TelecommunicationsAct. Theyincludeany electroniccommunicationbetweenpersons
andpersons,personsandthings,andthingsandthings.

5.1 Providers of TelecommunicationsServices

TheACA regulatesprovidersoftelecommunicationsservicesto thepublicovernetwork
unitsundertheTelecommunicationsAct. Underthis legislationtherearetwo maintypesof
providers,carriersandserviceproviders.

CarrierlicencesareissuedundertheTelecommunicationsAct andauthorisetheuseof
networkunits for thesupplyoftelecommunicationsservicesto thepublic. Thiscarrier
licensingis separatefrom andmaybeadditionalto anyradiocommunicationslicensing
arrangementslinked to useofspectrum.Carriageserviceprovidersarenot individually
licensedorregisteredbutarerequiredto operatein accordancewith provisionssetdownin
theAct andserviceproviderrulescontainedin theTelecommunicationsAct ormadeby the
ACA.

5.2 Carrier Licensing under the TelecommunicationsAct1997

Introduction

Ownersofnetworksunitsusedto providetelecommunicationsservicesto thepublic must
hold atelecommunicationscarrierlicenceundersection42 oftheTelecommunicationsAct.
It is possiblefor theuseofWLAN equipmentthatis classlicensedunderthe
RadiocommunicationsAct to constituteanetworkunit underthe TelecommunicationsAct.
Thus,while aspectrumor apparatuslicencemaynot be requiredfor useofthespectrum,
theprovisionoftelecommunicationsservicesto thepublic generallyrequiresthat ownersof
the relevantnetworkunitshold acarrierlicence.

An overviewoftherelevantrequirementsandhowtheyrelateto classlicensed
radiocommunicationsequipmentis outlinedbelow.

5.2.1 Requirementto hold a carrier licence

Thecarrierlicensingregimein Australiaprovidesfor the issueof a licencethat is not
restrictedto specifiedservicestechnology,orgeography.UndertheTelecommunications
Act andthe Telecommunications(ConsumerProtectionandServiceStandards)Act1999
(theT(CPSS)Act) thereis no restrictionon theinstallationandownershipof
telecommunicationsinfrastructure.However,theTelecommunicationsAct providesthat
theownerofanetworkunitmustnotusethatnetworkunit, orallow otherpersonsto use
thatnetworkunit, to supplycarriageservicesto thepublic unlesstheownerhasacarrier
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licenceor, anominatedcarrierdeclarationor anexemptionundertheTelecommunications
Act applies.

Theissuesto bedeterminedin decidingwhetherornotapersonis behavingin amanner
contraryto the law are:

• whetherthereis anetworkunit involved;

• whetherthenetworkunit is usedto supplycarriageservices; and

• whetherthatsupply is to thepublic.

5.2.2 Networkunit

Theconceptofa networkunit is definedin Division 2 ofPart2 oftheTelecommunications
Act to include:

• a singleline link connectingdistinctplacesin Australiathatareat least500m apart;

• multiple line links connectingdistinctplacesin Australiawheretheaggregateofthe
distancesbetweentheplacesis atleast5 km apart;

• designatedradiocommunicationsfacilities; and

• afacility specifiedin a Ministerialdetermination.

5.2.3 Basestation that is part of a terrestrial radiocommunications customer access
network

Section34(1)providesthata basestationis partof aterrestrialradiocommunications
customeraccessnetworkif all ofthefollowing testsaremet:

(a) thebasestationis partofatelecommunicationsnetwork;and

(b) thebasestationis not anexemptbasestation;and

(c) thebasestationis usedfor thesupplyof carriageservices;and

(d) the serviceis for usewholly orprincipallyatpremisesoccupiedor usedby theend-
useror in the immediatevicinity ofthosepremises;and

(e) the customerequipmentusedfor or in relationto theserviceis not inphysical
contactwith thenetwork; and

(f) thenetworkdoesnothaveinter-cell hand-overfunctions; and

(g) the conditions(if any) specifiedin theregulationsaresatisfied; and
(h) thenetworkis not anexemptnetwork

Certainexemptionsare alsoestablishedin subsection34(3)oftheTelecommunicationsAct
to providethatevenif abasestationmeetsthedefinitions above,it is notconsideredto be
partofa terrestrialradiocommunicationscustomeraccessnetworkif thenetworkis used,or
in use,for thesolepurposeofsupplyingcarriageserviceson a ‘non-commercialbasis’.

It is importantto notethatthenon-commercialpurposefor whichthebasestationis used
mustbethesolepurposefor its usein orderto attracttheexemptionunderss.34(3)(a).
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Note that underthis testthereis no specificreferenceto thetreatmentofan incorporated
not forprofit group.

5.2.4 Suppling carriage servicesto the public

In relationto thesupplyofcarriageservicesto thepublic, thetest is whethertheunit is
beingusedto provideservicesto thepublic. Whetherthe servicesarebeingprovided
directly or indirectlyis irrelevantto this consideration.

Undersection44 oftheTelecommunicationsAct, anetworkunit is usedto supplya
carriageserviceto thepublic if it is usedto:

(i) carrycommunicationsbetweentwo end-usersbothofwhomareoutsidethe
immediatecircle ofthesupplierofthe service;or

(ii) supply apoint-to-multipointserviceor designatedcontentserviceto end-usersat

leastone ofwhomis outsidethe immediatecircle ofthesupplieroftheservices.

5.2.5 Immediate circle

Undersection23 oftheTelecommunicationsAct, aperson’simmediatecircle consistsof
thepersontogetherwith thefollowing persons:

(i) if thepersonis anindividual orpartnership-employeesofthe individual or
partnership;

(ii) if thepersonis abody corporate— anofficer ofthebody corporate,arelatedbody
corporateandofficersoftherelatedbodycorporate(within themeaningof the
CorporationsLaw);

(iii) if thepersonis atertiaryinstitution - membersof its governingbodyandofficers,
employeesandstudentsofthe institution; or

(iv) if thepersonis aCommonwealth,Stateor Territory governmentdepartment,
authorityor institution— specifiedemployeesandmembersoftheCommonwealth,
StateorTerritory government.

TheMinisterhasmadeaDeterminationundersubsection23(2)(Nol of 1998)thatextends
aperson’simmediatecircle in relationto joint venturersandindependentcontractors.
UndertheDeterminationaperson’simmediatecircle is extendedto include:

(i) anyotherpersonwho is engagedin aspecifiedjoint venturewith theperson;
(ii) anyotherpersonwho hasbeenengagedby thepersonasaspecifiedcontactor;and

(iii) personswho arewithin the immediatecircle ofany suchotherpersons.

5.3 Application of the Regime

As alreadydiscussedthe telecommunicationsregulatoryregimesetdown in the
TelecommunicationsAct doesnot seekto distinguishbetweendifferenttechnologiesbut
ratherseeksto regulateattheservicelevel. In thisregardtheservice,its intendedusersand
thepurposeofprovisiondictateregulatoryrequirementsthat attachto thatprovision.
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Thereis somepresentdebateaboutthetreatmentofIEEE 802.11typesofWLANs under
the TelecommunicationsAct, thetestsappliedby theACA wouldbeappliedto anyofthe
technologiesdiscussedin Part4. Thatthediscussionhasfocussedon IEEE 802.11 typeof
systemsreflectsthecurrentattractivenessofsuchsystems(low cost,no individual
radiocommunicationslicenceor licencefee is requiredetc.)to applicationsofparticular
segmentsofthecommunityor to particularapplicationcircumstances.

Additionally, theTelecommunicationsAct doesnot separatelytreataccesssystemsfrom
coretransmissionsystems.Coretransmissiontendsto bethespecialiseddomainofmajor
operatorsthat areusuallycarriers.Howeveratthepoint ofaccess(customeraccess
network)conditionsandarrangementsaredifferentfrom thoseofthe coretransmission
network.

5.3.1 RecentDevelopments

In the accessnetwork(especiallyas it relatesto datalinternetaccess)theACA hasobserved
amarkedincreasein thedeploymentofwirelessaccesssystemsby small businessandthe
public.

Wirelessaccessis theprovisionto endusersof accessto the servicesofa
telecommunicationsnetworkvia radiocommunications.Theaccessmaybe facilitatedby a
wirelessnetworkcardin theuser’spersonalcomputeror laptopor acordlesstelephone
which enablestheconnectionto abasestationwhich, in turn,connectsto thenetwork
terminationpointandthenthepublic telecommunicationsnetwork. Theequipmentis low
costanddesignedto workwithin apartofthe radiofrequencybandthat is particularly
suitablefor shortrangecommunicationsapplications.Somecommonusesofwireless
accessare:

• by companiesin workplacesto connectdevicesto the local areanetwork;

• by hotelsandairportsto providewirelessInternetconnectionsto theircustomers;

• by Internetserviceprovidersto delivertheInternetto its customersin arural orregional
setting;and

• by communitygroupsto connectits membersto theInternet.

5.3.2 Analysisof theRegulatoryProvisions

Althoughthe TelecommunicationsAct is intendedto be technologyneutral,analysisof
issuesassociatedwith thetreatmentofWLANs indicatesadiscrepancybetweenthemanner
in which line links andcertainradiocommunicationsdevicesareassessedfor
telecommunicationslicensingpurposes.

Undersection34(3)oftheTelecommunicationsAct, abasestationis an exemptnetworkif
thenetworkis used,orforuse,for thesolepurposeofthesupplyofcarriageservicesona
non-commercialbasis.

Solepurposetest

Thisexemptionfor basestationsrelatingto non-commercialsupplyof servicesgivesriseto
anomalousresults. For abasestationto beexemptit mustform part ofanetworkthat is
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usedsolely forthepurposeofthenon-commercialsupplyofservices.Howevera business
coulduseits telecommunicationsnetworkfor its own commercialpurposes.Accordingly,
if thewirelessequipmentin questionformsanypartoftheoverall networkof abusiness,it
wouldnecessarilyfall outsidetheexemption,exceptin theunlikely eventthatthebusiness
is in thebusinessofsupplyingcarriageservicesonanon-commercialbasis.

Similarly, whereanindividual hasjoined with othersin anon-commercialarrangementfor
carriageservices,thefactthatthe individualuseshis orherown equipmentfor apurpose
otherthanthat non-commercialsupply,e.g.runningasmall businessfrom home,is itself
enoughto taketheequipmentoutsidetheexemption.

Theseresultsappearto beoutsidetheobjectivesof theTelecommunicationsAct, andthe
issueis not relevantto personswho arenotconductingabusiness.Theobjectsof the
TelecommunicationsAct would imply andthemostpracticalpolicy positionshouldbethat,
eventhoughthesoleuseofanetworkmaynotbefor thesupplyofcarriageservicesona
non-commercialbasis(becausetheindividualusesthenetworkfor hisor herother,non-
commercial,purposes),theindividual doesnotrequirea licence.

Resolutionofthis issuewould appearto requireamendmentofthe Telecommunications
Act.

CommercialvNon Commercial

Determiningthedistinctionbetweencommercialandnon-commercialhasprovendifficult.
A problematicconsiderationhasbeenwhethertheowneroftheWLAN equipmentis a
business.ACA legaladviceis that:

• non-commercialgenerallymeanssuppliedgratuitouslyand/ornotpursuantto acontract
oragreementand/ornot for thepurposeofprofit;

• it waspossibleto proceedon thenarrowview thatnon-commercialmeantsupplied
gratuitously;

• however,theparticularcircumstancesofeachparticularcasewouldneedto betaken

into account.

Noneofthesefactorsarenecessarilyconclusivealone,andwhile it is possibleto proceed
on thebasisofa generalpolicy, thequestionofwhetheror nota serviceis beingsupplied
onacommercialbasisinevitably dependson thecircumstancesof eachparticularcase.
Thiswould indicatethat somediscretionwouldpermitoutcomesthatbetterreflect
communitystandardsandexpectations.

A numberofconsiderationswouldapply in factualsituations.Theseconsiderationsare:

• if therewasno rewardmonetaryor otherwisegivenfor theuseofthenetworkto supply
carriageservices,thensuchusewaslikely to benon-commercial;

• if thenatureofthepersonandtheirday-to-dayactivitieswasthattheyusedthenetwork
to operateabusiness,thenuseofthenetworkfor purelynon-commercialpurposeswas
unlikely andshouldbescrutinisedcarefully;

• if therewerecontractualarrangementsbetweenthepartiesthatprescribedthepayment
ofmoniesin returnfor theuseofthenetwork,thenthatusewouldbecommercial(Two

- 40 -



extraconsiderationsarerelevanthere:contractscouldbe writtenorverbalandall
contractsbetweenthepartieswouldneedto beexaminedsinceantecedentcontractual
arrangementsfor thepaymentofmoneymayexist.); and

• if anypurposeoftheuseof thenetworkwasfor makingaprofit thenthatusewouldbe
commercial.This wouldbe indicatedin thefollowing situations. If anetwork owner
that is abusinesscorporation,hascontractsin placewith carriageserviceproviders
governingthesupplyofcarriageserviceson its networkandobtainsmonetary
paymentsfor suchactivities,thenit is likely thattheyareusingthenetworkto makea
profit. If thefinancialreturnsconsistentlyexceededtheinput costsofoperatinga
networkto supplycarriageservicesthenit is likely that thenetworkis usedfor purpose
ofmakingaprofit andis operatingon a commercialbasis. -

Theissuein relationto abusinessis whetherthesolepurposeis non-commercial,i.e. there
is no director indirectcommercialbenefit. This issuebecomesrelevantfor situationssuch
as:

• a hotel, whichprovidedtelephonyor Internetservicesto its guests;

• a cafe,whichprovidedInternetservicesto its customers;and

• anairline,which providedtelephonyor Internetservicesto travellersin anairport

lounge.

If thesupplyofcarriageservicewaspartofabusiness’sactivitiesthenthis supplyof
carriageserviceswasmorelikely thannot to becommercial.This appliedeventhoughend
userswerenotchargeddirectlyoron ausagebasisfor the carriageservice.

This approachwouldmeanthat:

• hobbyistsandcommunityuserssuchasco operatives,aslongastheycouldmeetthe
tests,wouldnotbeconsideredascommercial,would beexemptedfrom licensingand
thiswould notdampeninnovativeuseofthetechnology,

• small businessuserssuchassmall Internetserviceproviders(ISPs)in regionalandrural
areaswho meetthetestasbeing“commercial”would requirea carrierlicence,and

• thepolicy outcomeis equitablein thesensethatthecommercialandregulatory
requirementsofCSPsprovidingInternetservicesusing theirownnetworkunits— cable
orwireless— is comparable.

Wirelesson a singlepremise

Intheprocessoflookingat commercialuseof WLAN equipment,a differencewas
discoveredin thetreatmentundertheTelecommunicationsAct ofcableandwireless
equipmentusedto supplya carriageserviceto thepublic onasinglepremises.Where
cableis used,a carrierlicenceis notrequiredbecause:

• thecablewill havecrossedthepropertyboundaryofthepropertyservedby the
incomingtelecommunicationsnetworkwhenit entersthepremises;and

• from thatpoint on thecabledoesnot connectdistinctplacesastheendusersareall on
the samepremises. -
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Evenif thecablehadcrossedapropertyboundary,providedthecablewerelessthan500 m
orif severalsegmentswereinvolved, lessthan5 km in aggregate,acarrierlicencewould
notbe required.

Wherewirelessequipmentis usedto do thesamething,a carrierlicenceis required
regardlessofdistancebecauseunderthe TelecommunicationsAct wirelessequipmentonly
hasto connecttwo pointsratherthanconnectdistinctplaces.Thetreatmentofwireless
facilities is differentto cableeventhough:

• theservicemaybeprovidedon singlepremises;

• theservicearrivesatthebasestationpremisesby cable;and

• theserviceis distributedthroughoutthepremisesby cableto wirelessaccesspoints.

For wirelessequipmentthereis no requirementto connectdistinctplacesandnominimum
distancebetweenpointswhich areconnected.Undersection34oftheTelecommunications
Act acarrierlicenceis requiredanywherethatawirelessbasestationis usedto supply
carriageservicesto thepublic.

In relationto Internetcafes,hotelsorairportloungesthismeansthatif wirelessaccess
pointsareusedinsteadofsocketsto enablecustomersto accesstelephonyorInternet
servicesthesewirelessaccesspointsrequireacarrierlicenceeventhoughtheconnecting
cabledoesnot.

This analysismeansthat:

• wirelessequipmentdoesnot appearto havethesametreatmentundertheAct ascable
andthis appearsto contradicttheobjectsofthe legislationto be technologicallyneutral;
and

• if usershavemigratedfrom cableto wirelesson thebasisoftheirmisunderstandingof
regulations,theywould nowbeconsideredto benon-compliantwith the licensing
requirementsof theTelecommunicationsAct. This raisessignificantlicensingand
prospectiveenforcementissuesfortheACA andthemultitudeof businessuserswho
haveactedon this interpretationofthatAct.

It would appearthatthis effectis an unforeseenoutcomeofthe legislativeprovisions.

A solutionwouldbe fortheMinisterto makeaDeterminationofexemptionundersection
51 oftheAct. TheDeterminationwouldexemptwirelessequipmentfrom carrierlicensing
wheretheendusersareonthe samepremisesasthewirelessequipment,oralternatively,
for alignmentwith cable,within 500 m orif relayradiolinks areinvolved,within
maximumaggregaterangeof5 km.

5.3.3 Example WirelessSystemsin Lieu of Customer Cabling

TheACA is awareofinterestin establishing“Hotspots” linked to separatecommercial
operations.Hotspotsis atermthatrefersto thedeliveryofaccessto anetworkvia theuse
of WLAN technologyataparticularpremisessuchasairportloungesor Internetcafes. For
example,thetechnologycouldbeusedto connectpeopleto theInternetin airportlounges
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or Internetcafesfrom anywherewithin aparticularpremises.Anotherrecentproposalis to
useWLAN technologyto connectpeoplein boatswhilemooredatmarinas.

Treatmentofthesearrangementsandproposalstowardachievingthe desiredpolicy
outcomeundertheTelecommunicationsAct, is describedin theprecedingsection.

5.3.4 PotentialCommercial useof WLANs

TheACA hashadanumberof inquiriesoverthe lasttwelvemonthsfrom industryin
relationto thecarrierlicensingrequirementsastheyrelateto theuseofWLAN equipment.
By wayofexample,currentlythe ACA hasanapplicationfor atrial certificateusing
WLAN technologyto deliver servicesin arangeofpublic venuessuchasairports,hotels,
exhibitionandconventioncentresandcafes. Thetrial certificatewassoughtbecauseof
uncertaintyabouttheregulatorytreatmentoftheproposedapplication.

A trial certificateexemptsanyorganisationfrom therequirementto havea carrierlicence
in relationto networkunits for thedurationofthetrial period. A trial certificatecanbe
issuedfor aninitial periodof6 monthsandcanbeextendeduponapplicationfor afurther6
months. Theapplicanthasstatedthatthereasonfor trialing arangeofvenuesis to
determinewhich ofthevenuesarethemostsuitablefrom acommercialperspectiveand
whetherthetechnologyhasthepotentialto displacedialup accessin thefuture.

5.3.5 Community Use

TheACA wasapproachedin December2001 by theCoalition Communicationsand
InformationTechnologyPolicyCommitteeon behalfofBrismeshin relationto theuseof
the2.4 GHz bandandthecarrierlicensingrequirements.Brismeshwasconcernedabout
theoperationofthecarrierlicensingrequirementsandhow theyappliedto the useof
WirelessLAN technologyandapproachedtheACA for advice.

Brismeshproposedto createafreecommunitynetwork,wherethemembersmeetthecosts
ofthe installednetworkinghardware.Theproposalwasto operatetheserviceon the
fringesof BrisbanewhereInternetaccessis expensiveandwherebroadbandaccesssuchas
cableor DSL is not available. TheintentionwasthatBrismeshbeanot-for-profit
communitynetwork.

A requirementfor a carrierlicencein this instancewouldmakesuchaproposalunworkable
anddenytheintendedcommunityanybenefitsthata low costbroadbandservicecould
provide.

5.4 Other Requirements

Certainobligationsareimposedonorganisationsthatarerequiredto holdacarrierlicence
or operateasa CSP. This is particularlyso whereaccessto thestandardtelephoneservice
is beingsupplied. UnderClause1 of Schedule1 to theTelecommunicationsAct, a carrier
mustcomply with the TelecommunicationsAct andtheT(CPSS)Act. CarriersandCSPs
mustalso complywith thefollowing arrangements:

• industrycodesandstandards;
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• providefor pre-selectionandnumberportability (whererelevant);

• the CustomerServicesGuaranteeStandard;

• theTelecommunicationsIndustryOmbudsmanscheme;

• provisionofaccessto emergencyservices;

• protectionofcommunication~rivacy of a communication);

• protectionofnationalinterestsandlaw enforcement;and

• nationaldefencerequirementsanddisasterplans.

Carriersmustadditionally:

• contributeto thecostof theUSO;

• payannuallicencefees;

• furnishanumberofreturnsandplans.

Theserequirementshavebeenrepresentedto theACA assignificantissuesfor asmall
company,especiallyin thestartup phase.Any opportunityto defertherequirementsor
otherwisecontaintheir impactwould assistnewoperatorsin theestablishmentphase.
More significantly,the moreinnovativeapplicationsof newtechnologiesaretestedby such
enterprises.Accordingly,thefosteringofsuchstartup enterpriseswould result in wider
testingbothtechnologicallyandcommerciallyofsolutionsthatmaybeattractiveto initially
nicheandperhapslaterthe broadercommunity.

5.5 ConsumerProtection and Quality of Service

WirelessLAN userspresentlywouldhaveno protectionundertheTelecommunicationsAct
ortheT(CPSS)Act if theyuseWLAN basedserviceswheretheownerofthenetworkunits
hasneithera carrierlicencenoran ‘NCD’ in place. Thismeansthat asanenduserthey
wouldnot becoveredby anyoftheusualconsumersafeguardsthatapply to otherlicensed
telecommunicationsservices,includingrecourseto theTelecommunicationsIndustry
Ombudsmanfor complaints,andprotectionunderthevarioustelecommunicationsindustry
codes.
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