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I . BACKGROUND

Third generationmobilecommunicationsystem,namelyUniversalMobile TelecommunicationSystem(UMTS) in
Europe,is currentlyunderstandardizationworldwideandwill emergeasearlyasin year2001. Multimediaservices
will besupportedby UMTS accordingto 3rd GenerationPartnershipProject(3GPP)specifications,i.e. thesupported
bit rateswill be at least144Kbpsfor rural area,384Kbpsfor urban/suburbanareaand2Mbpsfor indoor/low range
outdoorenvironment[1].

UMTS is referredasWidebandCodeDivision Multiple Access(WCDMA) based,becauseFrequency Division
Duplex (FDD) andTime Division Duplex (TDD) areappliedto pairedandunpairedbandwidthrespectively at 2GHz
band.For CoreNetworks(CN), the traditionalcircuit switchednetwork will evolve to modernpacket switchednet-
work e.g. IP-basednetwork. As the merging of internetandmobile applications,the UMTS usersarecapableof
accessingbothtelecomandinternetresources.But sincehistoricallyIP networksprovideonly best-effort serviceand
is not multimediaoriented,Quality of Service(QoS)becomesa critical issuefor the successof UMTS. To provide
enduserswith perceptiveQoS,thenetwork resourcesatvariousnodesmustbeoptimallyutilized. Therefore,resource
managementplaysanimportantrole in provisionof UMTS services.

Applicationsemerging from internetarecontinuouslydevelopingto becapableof definingtherequiredQoSlevel.
Two approachesnamelyIntegratedService(IntServ) andDifferentiatedService(Dif fServ) have beenproposedto
provide end-to-endQoSin internet.But how theseapproachesperformin mobileenvironmentremainuncertainand
needto be further investigated.Lots of researchwork arecurrentlyundergoingwithin theareaof QoSandresource
management,but still moreefforts aredesired. My thesiswork is thereforeon QoSand resourcemanagementin
UMTS.

I I . SYSTEM MODEL

QoSis definedby ITU asthe collective effect of serviceperformancewhich determinethedegreeof satisfaction
of a userof the service. It meansit is the enduserthat decideswhetherhe is satisfiedwith the provided QoSor
not. In orderto providetheend-to-endserviceto users,aUMTS bearerservicelayeredarchitecturehasbeenrecently
specifiedby 3GPP[2].
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Fig. 1: Quality of ServiceArchitecturefor UMTS.



According to above architecture,the provision of the end-to-endserviceis conveyed over several networks and
realizedby the interactionof theprotocollayers. In our work, we’ll mainly focuson theprovision of UMTS bearer
serviceswith emphasizingon resourcemanagementrelatedaspects.

Four differenttraffic classeshave beendefinedin the same3GPPtechnicalspecificationaccordingto how delay
sensitive thetraffic is. They arelistedbelow with theconversationalclasshaving themoststringentdelayconstraint
andthebackgroundclasshaving theloosestdelayconstraint.

1. Conversationalclass(e.g.voice);

2. Streamingclass(e.g.streamingvideo);

3. Interactiveclass(e.g.webbrowsing);

4. Backgroundclass(e.g.backgrounddownloadof emails).

Correspondingly, 12 QoSattributesincludingmaximumbit rate,maximumServiceDataUnit(SDU) size,residual
bit errorratio,etc.havebeendefinedfor eachclass,alongwith theirvalueranges.To provideQoSeffectively, several
resourcemanagersmustbeemployedthroughoutthewholenetwork, asshown in Fig.2below.
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Fig. 2: QoSmanagementfunctionsfor UMTS bearerservicein theuserplane

The QoSmanagementfunctionsincludeservicemanager, translationfunction, admission/capabilitycontrol and
subscriptioncontrol for control planeand mappingfunction, classificationfunction, resourcemanagerand traffic
conditionerfor userplane.

We shall chooseoneapplicationfrom eachtraffic classbasedon above definitionandstudysomeof the relevant
resourcemanagementtechniquesasdescribedbelow.

I I I . RESEARCH PLAN

Althoughresourcemanagementis importantin provision of end-to-endQoS,mostof theresearchwork currently
conductedarerelatedto radio resourcemanagement[1, 3]. Startingfrom interferencemanagementwithin onecell,
we aregoingto furtherstretchourstudiesinto oneor moreaspectsof thefollowing issues:

� RadioNetwork Controller(RNC) resourcemanagement.Resourcemanagementin theRNCis certainlyvery inter-
estingto study. Acting asthegatewayinterfacingtheexternalnetworksandradionetworks,theRNCcontrolsmore
resourcesthanbasestations(NodeBs) andco-ordinatesthe servicerequirementsfrom both the mobile stations
andtheexternalnetworks.Many interestingissuesareunderconsiderationwithin theresourcemanagementof the
RNC, for instance,the resourcemanagementmechanismswhenumbrellastructureis introducedin a RNC area,
how handoveris conductedwithoutQoSdegradationandhow renegotiationmechanismis employedto acceptmore
higherpriority callswhile notdroppingexistingconnections.



� Traffic shapingschemes.As many internetapplicationsareverybursty, theresourcemanagerneedsto regulatethe
incomingtraffic to allocateresourcesefficiently. A traffic shapingschemeknown as“TokenBucket Algorithm” is
proposedby IETF wheretheconstanttokenrateRrepresentsthemaximumbitrateandthebucketsizeB corresponds
to boundedburstsize.But how this algorithmperformsfor UMTS applicationsneedsto befurtherinvestigated.

� QoSparametersmapping. Mappingof UMTS bearerserviceparametersto corenetwork (e.g. IP based)bearer
serviceparametersis actuallyoperator-dependent.As 3GPPandIETF havedifferentdefinitiononQoSparameters,
how to matche.g. DiffServ classesto UMTS serviceclassesandprovide requiredQoSto endusersis a great
concern.We’ll focusourwork onQoSspecificationtranslationandparametersmappingbetweendifferentprotocol
layersatnetwork edgegateways.

� Resourcereservation for UMTS. ResourceReSerVation Protocal(RSVP)is an importantcomponentfor IntServ
approach.But asfor mobilesystems,resourcereservationmight not bepracticalbecausetheavailablebandwidth
in a connectionis highly variablefor a reservationto bemeaningful.However, it seemsprudentif someresource
allocationandadmissioncontrol couldbe appliedeven if hardguaranteesof resourceprovision arenot possible.
We shallfurtherstudyRSVPfor UMTS.
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