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ABSTRACT

Calladmissioncontrol(CAC)isoneoftheradioresourcemanagementtechniquesthatregulates
andprovideresourcesforneworongoingcallsinthenetwork.TheexistingCACschemeswastes
bandwidthduetoitsfailuretocheckbeforedegradingadmittedreal-timecallsanditalsoincreases
thecalldroppingprobability(CBP)andcallingblockingprobability(CBP)ofreal-timecallsdue
to thedelayincurredwhenbandwidthisdegradedfromthem.Thispaperproposedanenhanced
adaptivecalladmissioncontrol(EA-CAC)schemewithbandwidthreservation.Theschemeemploys
aprior-checkmechanismthatensuredbandwidthtobedegradedwillbeenoughtoadmitthenew
callrequest.Itfurtherincorporatesanadaptivedegradationmechanismthatdegradesnon-realtime
callsbeforedegradingtheRTcalls.TheperformanceoftheEA-CACschemewasevaluatedagainst
twoexistingschemesusingViennaLTEsystemlevelsimulator.TheEA-CACschemeexhibitsbetter
performancecomparedtothetwoschemesintermsofthroughput,CBP,andCDPofRTcallswithout
sacrificingtheperformanceofNRTcalls.
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INTRodUCTIoN

Today,wirelessbroadbandtechnologies(WiBB)arefastevolvingtosatisfythepresentandfuture
demandofusersforefficienttransmissionofmultimediaapplications.LongTermEvolution(LTE)
isonesuchWiBBtechnologiesdesignedbytheThirdGenerationPartnershipProject(3GPP)for
efficienttransmissionofmultimediaapplicationsbydeliveringhighdatarates,improvingflexibility,
andspectralefficiency.ThesefeaturesmakeLTEanattractivesolutionforbothusersandmobile
operators(Angelos,Elli,Luis,andChristos,2011).

LTEemploysdifferentradioresourcemanagement(RRM)techniquestoimprovetheutilizationof
availablenetworkresourcesandminimizenetworkcongestionfordifferenttypesofusers(Mamman,
Zurina, Azizol, and Abdullah, 2018). An efficient RRM technique that will handle the network
resources efficiently is required due to the fact that network resources are in most cases scarce
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(Daniel,EdemandEnoch,2014).Specifically,anefficientcalladmissioncontrol(CAC)scheme
whichregulatesresourcesfornewcallrequestsorongoingcallsisneeded.Calladmissioncontrolis
theprocessofacceptinganewcallorahandoffcallrequestintothenetworkwhilemaintainingthe
qualityofservice(QoS)ofadmittedorongoingcalls(VaishaliandUttam,2019).Callrequestsare
classifiedintotwo:newcallandhandoffcallrequest.Anewcallisacallrequestthatisrequestingfor
anewconnectionintothenetworkwhileahandoffcallisanongoingoralreadyconnectedcallthat
needstobetransferredfromonecelltoanotherwithoutcompromisingthequalityofservice(QoS)
ofexistingcalls(Solomon,Abdulhakeem,Aminu,ManiruandZaharadeen,2019).

SeveralCACschemeshavebeenproposedinLTEwiththeaimofreducingcallblockingandcall
droppingprobability,guaranteeingtheQoSofcallsandutilizingtheavailablenetworkresources.The
schemesproposedin(Aliet al,2010,SenkapaandFranklin,2012,andRamrajet al,2014)focused
onreducingcallblockingandcalldroppingprobabilitiesforbothnewandhandoffcalls.However,
theschemesstarvelowerprioritycallrequeststherebyincreasingtheircallblockinganddropping
probabilities.Theschemesalsofailtoutilizenetworkresourcesefficientlyinsomesituationswhere
bandwidtharereservedinadvanceforhandoffcallrequests.Whiletheschemein(Chadchan&Akki,
2011,Khabazianet al2012,Belghithet al,2016a;AlQahtani,2017)weremoreconcernedabout
guaranteeingQoSofdifferentusers.However,theschemesincreasecallblockingandcalldropping
probabilitiesoflowerprioritycalls.Ontheotherhand,theschemesproposedin(Leiet al,2008
andBelghithet al,2016b)focusedonimprovingresourceutilizationfordifferenttraffictypes.The
schemesensurethatresourcesandbandwidthareutilizedeffectivelyamongalltraffictypes.

AnAdaptiveCallAdmissionControlwithBandwidthReservationschemewasproposedby
Maharazu,Zurina,Azizol&Abdullah(2017)toprovideefficientresourceutilizationandpreventBE
trafficstarvation.TheschemeincreasesthethroughputofBEtrafficandreducesbothCallBlocking
Probability(CBP)andCallDroppingProbability(CDP)forBEtraffic.However,theQoSofRT
callsisnotguaranteedasaresultofthedegradationmechanismthatisappliedtoalladmittedRT
callswhenthereareinsufficientresourcestoadmitanewcall.Recently,aQoS-awarecalladmission
control(QA-CAC)waspresentedbyManiru,Aminu,Abubakar,Ahmed&Abdulhakeem(2019).
TheschemeguaranteedtheQoSofRTcallstherebyincreasingthethroughputRTcallsandreduces
theirdroppingrate.However,itwastesbandwidthinasituationwherebythedegradedbandwidth
islessthantherequestedbandwidth.ItalsoreducesthethroughputofNRTcallsasaresultofthe
degradationapproachappliedtoNRTcalls

Inthispaper,anenhancedadaptivecalladmissioncontrol(EA-CAC)schemeisproposedto
addresstheshortcomingsoftheschemeproposedbyMaharazuet al.(2017)andtheQA-CACscheme
presentedbyManiruet al(2019).Forthepurposeofthispaper,theschemepresentedbyMaharazu
et al.(2017)willbegiventheacronymofACACi.e.adaptivecalladmissioncontrolscheme.The
EA-CACschemeintroducedaprior-checkmechanismthatwillensurebandwidthtobedegraded
willbeenoughtoadmittherequestedcall.Itfurtheremploysanadaptivedegradationmechanism
thatwilldegradealladmittedcallsone(class)aftertheother,i.e.bydegradingNRTfirstandthen
degradingRTcalls.

The major contributions of this paper are: implementation of a prior-checking mechanism
whichleadstoanimprovedCACschemethatguaranteedQoSofcalls,betternetworkthroughput,
lowblockinganddroppingratesofRTcallswithoutsacrificingtheperformanceofNRTcallsin
termsofthroughput,CBPandCDP.Therestofthepaperisorganizedasfollows.Thenextsection
presentsthereviewofrelatedworksandthenfollowedbythedescriptionoftheproposedenhanced
adaptivecalladmissioncontrol(EA-CAC)schemewithbandwidthreservationforLTEnetworks.The
performanceevaluationoftheproposedEA-CACschemeagainsttheACACandQA-CACisalso
presented.Lastly,thepaperconcludesbysummarizingtheresultsobtainedafterseveralsimulation
experiments.
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