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ABSTRACT

WiMAX,oneoftheemergingwirelessbroadbandnetworks,wasdesignedtosupporttrafficfrom
applicationswithdiverseQoSrequirements.InWiMAX,anefficientresourcemanagementtechnique
suchasschedulingisrequiredfortheproperallocationofnetworkresourcestothesedatastreams.
Thisarticleproposesanenhancedpriorityload-awarescheduling(EPLAS)algorithmtoimprovethe
performanceofWiMAXnetworks.Theproposedschemeadaptivelydeterminestheweightofeach
queuebasedonthequeueload.Italsointroducesapacketdropcontrolmechanismthatreducesthe
packetdroprateandincreasestheaveragethroughputofthenetworkbyprioritizingpacketswith
theearliestdeadlineswithineachqueue.TheperformanceofEPLASwasevaluatedagainstother
benchmarkschemesusingseveralsimulationexperiments.TheresultsrevealedthatEPLASperformed
significantlybetterthanthebenchmarkalgorithmsintermsofaveragedelay,averagepacketdrop
ratio,andaveragethroughput.
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INTRodUCTIoN

Recently,therehavebeensignificantadvancesinwirelessbroadbandtechnologiestomeetthegrowing
demandforhigh-speeddeliveryofmultimediaservices.WiMAXisonesuchtechnologydesignedto
providehigh-speedinternetaccessoverametropolitanareawitha15-kmradiusatabout70Mbps
(Nie,Wang&Pack,2012).Itslowcostofinstallationandflexibilityhavemadeitadoptablenotonly
bysmallbusinessesbutalsobyresidentialusers.Thetechnologypresentssomespecificationsat
boththemediaaccesscontrol(MAC)andthephysical(PHY)layerofthenetworkreferencemodel.
AtthePHYlayer,WiMAXusesorthogonalfrequencydivisionmultiplexing(OFDM)(Rajeem&
Fernando,2010).OFDMremovesdelay spread, inter symbol interference, andmulti-paths from
communicationchannelstoenablespeedytransmissionofmultimediaservices.Ontheotherhand,
theMAClayersupportsqualityofservice(QoS)classesforproperutilizationofnetworkresources
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(Wu,Huang&Huang,2012).TheMAClayerclassifiestrafficintodifferentclassesbasedonQoS
requirementssuchasdelay,bandwidth,jitter,latency,andthroughput.Toguaranteetheserequirements
andensureefficientutilizationoftheoftenscarcenetworkresourcesamongtheseclasses,ascheduling
algorithmisrequired.

Schedulingisatechniqueusedforthesharingofnetworkresourcesamongcompetingsubscriber
stations (SSs). It controls bandwidth allocation and determines the order by which packets are
transmittedfromdifferentclasses(Chin-Ling&Cheng-Yi,2012).Severalschedulingalgorithmshave
beenproposedforresourcemanagementinWiMAX(Nieetal.,2011;Ahmad,Hamma,&Nasir,
2019;Naik,Dora,&De,2019).Priorityload-awarescheduling(PLAS)isonesuchalgorithmand
wasdesignedtoprovideQoSrequirementsforeachclass.Itemploysamechanismthatprioritizes
real-timetrafficovernon-real-timetraffic.Thealgorithmintroducesadynamicweight,whichis
computedaccordingtoloadofeachclass.Itcomputesandmultipliesapriorityvalueandtheload-
awareweightedround-robin(LAWRR)weightofeachclass(Saidu,Subramaniam,&Jaafar,2014).
Theresultantvaluebecomesthepriorityweightoftheclass.Theweightvalueallowsthescheduler
toservemorepacketsfromthereal-timetrafficthanothertrafficsineveryserviceround.However,
theexcessweightsallocatedtonon-real-timetrafficcauseanincreaseinthedelayofreal-timetraffic
underheavyandequalbursttraffic.Also,becausepacketsareservedinround-robin(RR)fashionand
sincethereal-timetrafficshavelowtolerancefordelay(Mohammed,Saidu&Abdulazeez,2018),
PLASwillincreasepacketlossanddecreaseaveragethroughputduetoitsfailuretoprioritizepackets
withineachqueueaccordingtotheirdeadlines.

In this paper, the authors propose a new scheduling scheme, enhanced priority load-aware
scheduling(EPLAS)asanextensionofPLAStoimprovenetworkperformance.TheEPLASalgorithm
adaptivelycomputesqueueweightvaluesandemployspacketdropcontrolmechanismtoreduceboth
delayandpacketdroprateandtoincreasethroughputofreal-timetraffic.TheperformanceofEPLAS
isevaluatedagainstLAWRR,PLAS,andCBSusingsimulationexperiments.Theresultsrevealthat
EPLASperformsbetterintermsofdelay,packetdroprate,andthroughput.

Therestof thispaper isorganizedasfollows:IntheRelatedWorkssection,anoverviewof
somerelatedschedulingschemesinWiMAXispresented;ProblemDefinitionsection,presentsthe
problem,ProposedAlgorithmsection,describestheproposedEPLASalgorithm;SimulationResult
section,presentsthesimulationresults;andtheConclusionsection,concludesthepaper.

RELATEd WoRKS

Several schedulingand resource allocation schemeshavebeenproposed fordifferentbroadband
networks(Iaad,Mustapha,Taoufik,Samer,&Xavier,2019).Comsaetal.(2018)proposedasmart
scheduling scheme to improve the performance of 5G networks. It guarantees the varying QoS
requirementsdifferenttraffics.Theschemeemploysreinforcementlearningandneuralnetworkto
determinetheresourceallocationandserviceorderofthecontendingtraffics.TheschemesinComsa
etal.(2019a);Comsaetal.(2019b);ComsaDe-DomenicoandKtenas(2019);andComsaetal.
(2020)werealsoproposedforresourceallocationin5Gnetworks.Someoftheschedulingschemes
proposedforLTEnetworksincludes:Avocanh,Abdennebi,andBen-Othman(2014);Khan,Martini,
Bharucha,andAuer(2012);Zou,Trestian,&Muntean,(2013a),andZou,Trestian,andMuntean
(2013b).Thisresearchworkhowever,focusesmainlyonWiMAX,thereforewepresentareviewof
someoftherelatedschedulingalgorithmsinWiMAXnetworksasfollows.

TheRRalgorithm(Hahne,1991)wasproposedtoseparatetrafficstreamsaccordingtotheir
priorities.RRseparatestrafficintodifferentqueuesbasedontheirQoSrequirements.Itservespackets
fromallqueuesmovingfromhigh-tolow-priorityqueuesinacyclicmanner.Thealgorithmrepeats
thesameprocessuntilallpacketsareservedfromallthequeues.RRallocatesequalresourcestoall
queues.Therefore,itisfairfortrafficstreamswiththesameQoSrequirements.However,itcausesan
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