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|. BACKGROUND

Third generatiormobile communicatiorsystemnamelyUniversalMobile Telecommunicatiosystem(UMTS) in
Europe,is currentlyunderstandardizationvorldwide andwill emegeasearlyasin year2001. Multimediaservices
will besupportecdby UMTS accordingto 3rd GeneratiorPartnershigProject(3GPP)specificationsi.e. the supported
bit rateswill be at least144Kbpsfor rural area,384Kbpsfor urban/subrbanareaand 2Mbpsfor indoor/low range
outdoorervironment[1.

UMTS is referredas WidebandCode Division Multiple Access(WCDMA) based becausd-requenyg Division
Duplex (FDD) andTime Division Duplex (TDD) areappliedto pairedandunpairedoandwidthrespectiely at 2GHz
band. For CoreNetworks (CN), the traditionalcircuit switchednetwork will evolve to modernpacket switchednet-
work e.g. IP-basednhetwork. As the merging of internetand mobile applicationsthe UMTS usersare capableof
accessingpothtelecomandinternetresourcesBut sincehistorically IP networks provide only best-efort serviceand
is not multimediaoriented,Quality of Service(QoS)becomesa critical issuefor the succes®f UMTS. To provide
enduserswith perceptve QoS,thenetwork resourcestvariousnodesmustbe optimally utilized. Thereforeyesource
managemenplaysanimportantrole in provision of UMTS services.

Applicationsemeging from internetarecontinuouslydevelopingto be capableof definingthe requiredQoSlevel.
Two approachesmiamely IntegratedService(IntServ) and DifferentiatedService (DiffServ) have beenproposedo
provide end-to-endQoSin internet. But how theseapproachegerformin mobile environmentremainuncertainand
needto be furtherinvestigated Lots of researctwork arecurrentlyundegoingwithin the areaof QoSandresource
managementhut still more efforts are desired. My thesiswork is thereforeon QoS and resourcemanagemenin

UMTS.

Il. SYSTEM MODEL

QoSis definedby ITU asthe collective effect of serviceperformancevhich determinethe degreeof satisaction
of a userof the service. It meansit is the end userthat decideswhetherhe is satisfiedwith the provided QoS or
not. In orderto provide theend-to-endserviceto usersa UMTS bearerservicelayeredarchitecturenasbeenrecently

specifiecby 3GPPJ[2.
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Fig. 1: Quality of ServiceArchitecturefor UMTS.




Accordingto above architecture the provision of the end-to-endserviceis conveyed over several networks and
realizedby the interactionof the protocollayers. In our work, we’'ll mainly focuson the provision of UMTS bearer
serviceswith emphasizingn resourcananagementelatedaspects.

Four differenttraffic classeshave beendefinedin the same3GPPtechnicalspecificationaccordingto how delay
sensitve the traffic is. They arelisted belowv with the corversationaklasshaving the moststringentdelayconstraint
andthe backgroundtlasshaving theloosestdelayconstraint.

1. Corversationatlass(e.g.voice);
2. Streamingclass(e.g. streamingvideo);
3. Interactveclass(e.g.webbrowsing);
4. Backgroundlass(e.g. backgroundlownloadof emails).
Correspondinglyl2 QoSattributesincluding maximumbit rate,maximumServiceDataUnit(SDU) size,residual

bit errorratio, etc. have beendefinedfor eachclass,alongwith theirvalueranges.To provide QoSeffectively, several
resourcananagersnustbe employedthroughouthewhole network, asshovn in Fig.2 below.
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Fig. 2: QoSmanagemerfunctionsfor UMTS bearerservicein theuserplane

The QoS managementunctionsinclude servicemanagertranslationfunction, admission/capabilitgontrol and
subscriptioncontrol for control plane and mappingfunction, classificationfunction, resourcemanagerand traffic
conditionerfor userplane.

We shall chooseoneapplicationfrom eachtraffic classbasedon above definition and study someof the relevant
resourceananagemertechniquesasdescribedelow.

I11. RESEARCH PLAN

Although resourcemanagemernis importantin provision of end-to-endQo0S, mostof the researctwork currently
conductedarerelatedto radio resourcemanagementl, 3]. Startingfrom interferencenanagementithin onecell,
we aregoingto further stretchour studiesinto oneor moreaspect®f thefollowing issues:

¢ RadioNetwork Controller(RNC) resourcananagementfResourcananagemerin the RNC s certainlyveryinter
estingto study Acting asthegatevay interfacingthe externalnetworksandradionetworks,the RNC controlsmore
resourceghan basestations(Node Bs) and co-ordinateghe servicerequirementsrom both the mobile stations
andthe externalnetworks. Many interestingissuesareunderconsideratiorwithin theresourcananagemenf the
RNC, for instance the resourcemanagementechanismsvhenumbrellastructureis introducedin a RNC area,
how handweris conductedvithout QoSdegradatiorandhow renegotiationmechanisnis employedto accepimore
higherpriority callswhile notdroppingexisting connections.



Traffic shapingschemesAs mary internetapplicationsarevery bursty, theresourcenanageneedso regulatethe
incomingtraffic to allocateresourceefficiently. A traffic shapingschemeknown as“TokenBucket Algorithm” is
proposedy IETF wheretheconstantokenrateR representthemaximumbitrateandthebucketsizeB corresponds
to boundedburstsize.But how this algorithmperformsfor UMTS applicationsneeddo befurtherinvestigated.

QoS parametersnapping. Mapping of UMTS bearerserviceparameterso core network (e.g. IP based)bearer
serviceparameters actuallyoperatordependentAs 3GPPandIETF have differentdefinitionon QoSparameters,
how to matche.g. DiffServ classeso UMTS serviceclassesand provide requiredQoSto end usersis a great
concernWe'll focusourwork on QoSspecificatiortranslatiorandparametersappingbetweerdifferentprotocol
layersat network edgegateavays.

Resourcaesenationfor UMTS. ResourceReSer\ation Protocal(RSVP)is animportantcomponenfor IntServ
approach But asfor mobile systemsresourceesenation might not be practicalbecausehe availablebandwidth
in a connectionis highly variablefor a resenationto be meaningful. However, it seemsprudentif someresource
allocationand admissioncontrol could be appliedevenif hardguaranteesf resourceprovision arenot possible.
We shallfurtherstudyRSVPfor UMTS.
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