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MotorolaAustralia WirelessBroadband

Introduction
MotorolaAustraliais pleasedto havetheopportunityto submitourcommentsonthe
Committee’sInquiry into WirelessBroadbandTechnologies.This Inquiry comesata
time whenthesetechnologiesareevolving rapidlyanddemonstratinggreatpotential.
As aleaderin thefieldsofradiocommunicationsandtelecommunicationson a global
basisMotorolahasgivenmuchconsiderationto theissuesthe Inquirywill consider.
In additionto ourdirect involvementin manyofthesetechnologiesthroughresearch
anddevelopment,manufacturingandmarketing,Motorola’s participationin anumber
of Standardsorganizationsandotherindustrybodieshasgivenus considerable
exposureto theseissues.Consequentlywe feelwell qualifiedto makethis
submission.

Specific Broadband ServiceProvision Issues
Our submissionbeginsby addressingthespecific issuesnotedin theTermsof
Reference.

Current Technologies and Inter-relationships
TheTermsof Referenceidentify anumberofcommonwirelessbroadband
technologiesandMotorolahasinvestedconsiderableresourcesinto mostofthem.We
believethereis arole for eachofthesetechnologiesin Australiaandnotethat
althoughthereis someoverlapin theirapplicationeachhasbeendevelopedwith
specificgoalsin mind.
It is not ourintentionto performanexhaustivecomparisonofthetechnologieshere
but to illustratethis pointwehavechosenBluetoothandLMDS asexamples.
Bluetoothis avery shortrangebroadbandtechnologythatis intendedto be usedon
mainly apersonalorsmall groupbasis.It would for instanceenableacellularphone
andaPersonalDigital Assistant(PDA) to communicateautomaticallyoveradistance
ofup to afewmetersto exchangetelephonenumberandaddressdetails.In thismode
theuserofthephonecouldmaintainadetailedlist of contactsin acomprehensive
databasein hisPDA andextractfrom it easilyacontact’snameandphonenumberto
usein hiscellularphone.ThePDA couldbe in theuser’sbriefcaseandthephone
heldin hishandwith thetwo communicatingby Bluetoothconnection.The
transmissionsarein bandsharedwith manyotherusersandtheantennasare
insignificantly small without any aimingrequirements.
At the otherextremea companymightelectto handleits completevoiceanddata
requirementsthroughan LMDS link transmittedoveradistanceofmanykilometers
andmaintainedcontinuously.Howeverin this instancethelink would haveto operate
onadedicatedchannel,be carefullyengineeredovera line of sightandutilize
externalantennascarefullyaimedandsetup. Dataratesofthesameorderasthat
obtainedfrom fiber optic links canbe obtained.
Boththesetechnologiescouldbeclassifiedas“Broadband”but on theonehandwe
havewith Bluetooth,a veryshort rangelink establishedintermittentlywith a low data
rateandon theotherhandwith LMDS, a longrangelink carefully setup andcarrying
very largedateratesona continuousbasis.
AppendixA showsthecharacteristicsof arangeofpopularbroadbandtechnologies
which illustratesourpoint.
Recommendation1: No onetechnologydoesit all — a choicemustbe madefor the
taskat hand.
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Wireless versus Copper and Cable
Eachofthesetechnologieshasits distinctivecharacteristicsthatgive it advantagesin
somesituationsanddisadvantagesin others.
Themostsignificantadvantageofcoppertelephonepairsis thevery largeinstalled
baseinto everyhome.Forvoiceandlow speeddatait is relatively low in costand
coupledwith the simplicity oftheequipmentatboththe subscriberendandthehead
endthis makesit a very low costandreliablesolution.Thereareseveraldigital
technologiesthatenablehigherbandwidthsto betransmittedovertheestablished
coppernetworkbut it is difficult to achievehighbandwidthoveranydistancewith
ordinarycoppertelephonepairs.
Cableoffersmuchhigherbandwidthsandif it hasbeendeployedalreadyfor cable
televisioncanprovideareasonablyeconomicalvehiclefor thetransmissionofhigh
bandwidth.Howeverthe costof rolling it out is significantandneedsto bedoneona
streetby streetbasis.It needsagoodtakeup rateof servicesconnectedto houses
passedto becomeeconomical.
WirelessLocalLoop hastheadvantagethatit canbe deployedrapidlywith good
bandwidth.It canalsooffer anadvantagewhentheterrainis difficult andexpensive
to coverwith cableducting.Howevertherearesignificantequipmentcoststo bemet
attheheadendandatthesubscriber’spremises.Line ofsight is requiredandheavy
rain orsevereprecipitationcancauseoutages.

Broadband for the ‘last mile’
Becauseoftherapiddeploymentpossiblewith wirelesstechnologiestheyoffer
considerableappealfor thefinal connectionto thesubscriber’sresidenceor
workplacefrom thenetwork.Thenetworkcanbebroughtinto thecustomers’service
areaby fiber orcableandthendistributedto the individual customersoverarelatively
shortdistanceby wirelessmeans.As thewirelessnetworkwill haveashortrangein
this methodthespectrumcanbe re-usedagainat arelativelyshortdistanceawayand
theamountofspectrumrequiredto servicethecustomerbasecanbemuchless.

Current Regulatory Regime and Possible Changes
Theinterferencemanagementprovisionsandlicensingarrangementsprovidedin the
RadiocommunicationsAct haveevolvedovertheyearsfrom thepracticalapplication
ofradiocommunicationsto avarietyof everyday communicationstasksbothmobile
andfixed. Thetoolsthat thisAct providesareon thewholeadequatefor thetaskof
dealingwith thecharacteristicsofwirelessbroadbandtechnologies.Adequate
provisionsarein placeto dealwith changesin technologyastheydevelop.
TheTelecommunicationsAct andits associatedregulatoryprovisionson theother
handhaveevolvedfrom abasisofvoicecommunicationsoverafixed network
deliveredfor muchof it history by onesupplier.RegulatoryprovisionsofthisAct
maynotnecessarilymakesensewhenappliedto theprovisionof servicesby wireless
means.
Theprovisionofbroadbandservicesby wirelessmeansbrings intoplaythe
regulationsregimesof bothActsandregulatoryprovisionsfrom bothmayoverlap.
Underthesecircumstancesthereis a dangerof over-regulationor mis-regulationand
theregulationsneedto be appliedthoughtfully andthereshouldbereadinessto
changethemif necessary
Recommendation2 — In regulatingwirelessbroadbandservicestheexisting
regulationundertheRadiocommunicationsActandtheTelecommunicationsAct
shouldnot be appliedautomaticallywithoutdueconsideration.
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Future Trends
Motorolabelievesthatwith thepressureofgrowingmarketsthepricecompetitiveness
ofwirelessbroadbandtechnologiesrelativeto cablebasedtechnologieswill continue
to improve.Becauseofthe“un-tethered”natureof wirelessthereis morescopefor
innovationin theprovisionofservicesandwecanexpectto seea steadystreamof
innovationswith marketappealandimprovementsin productivityandbusiness
efficiency.
To minimize thechanceof stifling theseinnovativedevelopmentsMotorolabelieves
thatregulatoryprovisionsin this areashouldbe minimal andappliedwith a light
hand.
Recommendation3 — Regulatoryprovisionsshouldbe appliedwith a light hand.

Some Relevant Motorola Technologies

Bluetooth
Bluetoothis a short-rangetechnologyfor connectingdivergentdevicesin apersonal
areanetwork.Motorolahasbeenactivelyinvolvedin theBluetoothSpecialInterest
Groupat thehighestlevel ofparticipation.Motorolaplayedaleadingpart in the
establishmentofauniform regulatoryregimefor Bluetoothproductsaroundthe
world.
With 25 Bluetoothproductsreleasedatthis writing Motorola is a leaderin the
applicationof this sophisticatedandvery usefultechnology.Bluetoothhasthe ability
to connectdivergentwirelessdevicesfrom multiple manufacturersandsocanadda
greatdealofutility anduserconvenienceto awide rangeofproducts.Motorola
believesthatthenumberofBluetoothdevicesin servicewill grow steadilyoverthe
forthcomingyearsascostsandpricesdecreaseandnewan innovativeapplicationsare
developed.
Bluetoothoperatesin the2.4 GHz ISM bandandin Australiatheuseof Bluetooth
devicesis authorisedthrougha ClassLicenceregime.

3rd Generation

UMTS andCDMA 2000aremobilecellulartechnologiesintendedto provide
completecoverageovercity, urbanandrural areas.Motorolais a leadingplayerin the
raceto provide3’~generationmobileservices.Motorolahasestablishedexpertisein
bothUMTS andCDMA2000 3G services.Our semiconductorsectorhasreleaseda
chipsetspecificallyintendedto be thebasisof3Ghandsetsfor bothUMTS and
CDMA2000.
These3Gserviceshavebeendesignedto handlemuchhigh dataratesthanthepresent
secondgenerationservices.Howeverthebroadbanddatarates,oftheorder2Mb/s,
oftenattributedto themcanonly berealizedon a short-rangeindoorbasis.
In Australiathespectrumandregulatoryarrangementshavebeenset in placewell in
advanceofthemarketneedandcanbe regardedassatisfactoryfor theestablishment
phaseofthe 3Gnetworks.

RLANs
RLANs arewirelessnetworkingsystemsintendedfor short-rangedataordataand
voicecommunications.Motorola is participatingactivelyin theRLAN markets
operatingin the2.4 GHz and 5 GHz RLAN bandsusingthe802.11,802.1la and
802.1lb technologies.Theyusespreadspectrumtechniquesto sharethesame
frequencybandsonanuncoordinatedbasis.Sophisticatedcodingtechniquesenable
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manyunitsto operatein thesameareain thesamespectrumwithoutinterferingwith
eachother.Howeverif therearetoo manyunitsoperatingin thesameareaor if other
servicesareusingthe samespectrumdataratesmaybe severelyinhibited.

Home RF
HomeRF is arobusttechnologyparticularlydesignedfor extendingwirelesslythe
broadbandservicesbroughtto thehomeby cableto anywherein thehome.This
enablesthehomeownerto gainbroadbandaccessto theInternetfrom a PCanywhere
in his houseoryard. It operatesin the2.4 GHz bandandhasbeendesignedto be
particularlyimmuneto interference.It hasbeendesignedto be compliantwith the
FCCRulesfor operationin this band.

Canopy
Canopyis thebrandnamefor awirelesstechnologythatMotorolamarketsthat
operatesin the5 GHz RLAN bandandthathasindoorandoutdoorvariants.
In its outdoorform it is areadilydeployablesystemthathaswide appealbecauseof
this fact.Usingrobustbut low costequipmentit is designedto providebroadband
servicesto individualhomes,apartmentbuildingsoroffices economically.It is ideal
for lastmile applications.It hasbeendesignedto be compliantwith theFCCRulesfor
operationin this band. Seehttp://www.motorola.comlcanopy/

General Comments

Take up of Broadband Services
In Motorola’sopinionfor areviewofthesetechnologiesto berealisticit must
considertheirtakeup by householdsandbusinesses.It couldhardlybesaidthat in
eitherareais therea dangerof themarketgettingoutof control. It seemsthatmost
householdshaveyet to seethe benefitsthatbroadbandservicescouldgivethem. They
do notthink it is worththeextracost. Ontheotherhandtherehasbeenanenthusiastic
takeup oftheRLAN technologyin publicplacessuchascoffeeshopsandairline
loungeswherecomputerscanwirelesslyconnectto theInternet.Thereis agreat
variationin thedemandandcorrespondingtakeup rateacrosstherangeof wireless
broadbandtechnologies.
Recommendation4—Indealingwith BroadbandWirelessregulatorsmustbe
preparedto expectwidevariationsin demandandtakeup ratesacrossthevarious
technologies.

Standards and Spectrum Sharing
As notedaboveequipmenttheRLAN technologiesoperateusingspreadspectrum
modulationin the 2.4 GHz or 5 GHz sharedbandsandrely on codingtechniquesto
avoidmutualinterference.This absenceofaneedto coordinatecanleadto the
conclusionthat “anything goes”andthatthereis no needfor any disciplineat all.
Howeverif standardsarenot setandrespectedthis sharingof spectrumbecomesvery
inefficient andthecarryingcapacityofthebandsis greatlydiminished.If equipment
usingthesesharedbandsdoesnotoperateto agreedstandardsandlimits then
inefficienciesariseto thedetrimentofall andlossof utility to theusercommunity.
In AustraliatheAustralianCommunicationsAuthority (ACA) hasselectedstandards
from NorthAmericanandEuropeanStandardsettingbodiesandsetappropriatelimits
to ensurethatmutualinterferenceis controlledto areasonableextent. Motorola
supportsthis useof Standardsfrom both theEuropeanandNorthAmericancontinents
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andbelievesthatthis improvescompetitionandofferstheusercommunityan
increasedrangeof benefits.
Recommendation5 — Standardsfor WirelessBroadbandshouldmakeadequate
provisionfor theuseofequipmentfromEuropeanandNorthAmericansources.
Motorolarecognizesthatit takesmoreeffort to establishandmaintainsuchaflexible
regulatorysystembut believesthat it is verymuchin theinterestsofthe community
to do so.

Interaction/Relationship with Industry
It is Motorola’s invariableobservationthatthemoreindustryis involved in
establishingthespectruman regulatoryarrangementsofatechnologythemore
successfulit is in termsofits performancein themarketandin theservicesit provides
to thecommunity.Broadbandwirelesstechnologiesareno exceptionto thisrule and
giventherapidspeedof theirdevelopmentit is evenmoreessentialthattheregulators
andindustrywork togetherto achievethesmoothintroductionof thesetechnologies
for thebenefitofthe community.
Recommendation6 — Regulatorsof WirelessBroadbandshouldconsultextensively
with industry.

Improvements to Processes
In the implementationofboththeRadiocommunicationsAct andthe
TelecommunicationsAct theAustralianCommunicationsAuthority hasbeen
consistentin adoptingapolicy oftechnologyneutralitywhereverpossible.The
benefitsto Australiahavebeenmorerapid introductionof newtechnologiesand
marketinnovationsandincreasedcompetitiveness.Motorolastronglysupportsthis
policy oftechnologyneutralityandbelievesit is essentialthat it beappliedin this
caseaswirelessbroadbandtechnologiesofgreatvalueto Australiaareavailablefrom
bothEuropeanandNorthAmericansources.
Recommendation7—The regulationofWirelessBroadbandshouldbewithin a
frameworkoftechnologyneutrality.

Summary
In summaryMotorola’s recommendationsare:

1. No onetechnologydoesit all — achoicemustbemadeforthetaskat hand.

2. In regulatingwirelessbroadbandservicestheexistingregulationunderthe
RadiocommunicationsAct andtheTelecommunicationsAct shouldnotbe
appliedautomaticallywithoutdue consideration.

3. Regulatoryprovisionsshouldbeappliedwith a light hand.

4. In dealingwith BroadbandWirelessregulatorsmustbe preparedto expect
wide variationsin demandandtakeup ratesacrossthevarioustechnologies.

5. Standardsfor WirelessBroadbandshouldmakeadequateprovisionfor theuse
ofequipmentfrom EuropeanandNorthAmericansources.

6. RegulatorsofWirelessBroadbandshouldconsultextensivelywith industry.
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7. TheregulationofWirelessBroadbandshouldbewithin aframeworkof
technologyneutrality.

Motorolahasbeenpleasedto makethiscontributionandis verywilling to provide
anyfurther informationthatmaybe desired.
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APPENDIX A
CHARACTERISTICS OF BROADBAND TECHNOLOGIES

PERSONAL & LOCAL AREA TECHNOLOGY MATRIX

Description Bluetooth
PersonalLAN

802.11 802.llb 802.lla HomeRF HiperLANi HiperLAN2

Range 10 60-90 60-90 50-70 50 50 40
(Metres)
Band 2.4 2.4 2.4 5 2.4 5 5
(GHz)

DataRate 1.0 2 11 54 10 20 54
(Mbps)

Availability Now Now Now Now Now Uncertain 12 months

WIDE AREA MATRIX

Description
Range
(KM)
Band
(GHz)

DataRate
(Mbps)

Availability

LMDS
<3

28

1.5-622[6J

Now

WLL
50

3.5

<10 Mbps

Now

802.16
several

10-66

>120Mbps

Soon
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