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ABSTRACT

Calladmissioncontrol(CAC)isoneofthetechniquesdeployedinmanagingnetworkresources.
Recently, thedynamic QoSaware CAC (DQA-CAC) algorithm wasproposed to reduce thenew
connection blocking rate and improve resource utilization. However, the algorithm admits new
connectionsanddegradesexistingoneswithoutrecoursetodelayrequirementsofdelay-intolerant
extendedreal-timepollingservice(ertPS)andreal-timepollingservice(rtPS)connections—which
mayincuradditionaldelay,leadingtoanincreaseinpacketdroprateand,consequently,reduced
throughput.Inthisarticle,aQoS-guaranteedcalladmissioncontrol(QOG-CAC)algorithmisproposed
toensureQoSandconsequentlyincreasethethroughputofallclassofconnections.Theproposed
QOG-CACissimulatedusingaJava-baseddiscreteeventsimulator.Theresultsof theextensive
simulationexperimentsconductedshowthattheproposedalgorithmoutperformsthecomparedscheme
withregardtoaveragesystemthroughput,newconnectionblockingrate,andper-flowthroughputof
real-timeaswellasnon-real-timeconnections
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INTROdUCTION

Thewidespreaduseofmobiledevicessuchaslaptops,tablets,andsmartphoneshasledtoagrowing
demandformultimediaapplicationsanddatatransmission.Consequently,therehasbeenanexplosive
globalincreaseindemandforhigh-speeddata,whichisexpectedtogrowatacompoundannual
growthrate (CAGR)of57%from2014 to2019(CISCO,2018).Tomeet thisgrowingdemand,
mobilebroadbandtechnologiessuchasLong-TermEvolutionandWorldwideInteroperabilityfor
MicrowaveAccess(WiMAX),alsoreferredtoastheIEEE802.16standard,havebeendeveloped.
TheWiMAXstandardensureshighdatarate,provideswideareacoverage,andimprovesspectral
efficiency(PrasadandVelez,2010.Furthermore,thestandardhaswitnessedtremendousgrowthdue
toitslowcostofdeploymentandmaintenance.
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However,managingthegrowthandassuringthequalityofservice(QoS)ofalluserswithinthis
standardhasbecomeamatterofgreatconcernforbothresearchersandnetworkoperatorsdueto
thescarcenatureofwirelessresources.Thus,toensureefficientmanagementofresourcesandQoS,
radioresourcemanagement(RRM)techniquessuchascalladmissioncontrol(CAC)arerequired.

AsoneofthefundamentalRMMtechniques,CAC,whichadmitsorrejectsacalldependingon
whethertherequiredQoSoftherequestingconnectionwillbefulfilledwhileensuringtherequired
QoSoftheexistingcalls(Saiduetal.,2015),playsakeyroleinmaintainingQoSandensuringefficient
resourceutilization.SeveralCACschemes(Saiduetal.,2015;Wangetal.,2007;andShúaibuet
al.,2010andShu’aibuetal.,2011)havebeenproposedtoguaranteeefficientresourceutilization
andQoSforadmittedconnections.However, theschemes in(Wangetal.,2007;andShúaibuet
al.,2010andShu’aibuetal.,2011)wasteresourcesduetothereservationand/ordegradationpolicies
deployedandthatin(Saiduetal.,2015)improveresourceutilizationwhileguaranteeingQoSbut
onlycheckthebandwidthrequirementsoftheexistingandrequestingconnectionsbeforedegradation,
withoutrecoursetothedelayrequirementsofdelay-intolerantertPSandrtPSconnections.Thismay
significantlyreduceaswellasunderestimatetheresourcesallocatedtotheseconnections.Thiscan
causesomeoftheertPSandrtPSconnectionstomisstheirdelaydeadlines,henceleadingtotheir
dropandconsequentlyreducingtheirthroughput.

Inthispaper,aQoS-guaranteedCACalgorithmisproposedtofurtherboostresourceutilization
andincreasethroughputofdelay-sensitiveertPSandrtPSconnections.TheQOGCACscheme,in
additiontoemployingthepre-checkmechanismanddynamicbandwidthdegradationmechanism,
alsodeploysadelay-checktokenbucket-basedmechanismtoensurethatthedelayguaranteeofertPS
andrtPSconnectionswillbeguaranteed.Theperformanceoftheproposedalgorithm(QOG-CAC)is
evaluatedagainstthatoftheDQACACandtheQoS-awareCACschemewithBRandBDalgorithms
(QA-CAC)usingadiscreteeventsimulator.

Therestofthesectionsofthispaperareorganizedinthefollowingorder:thenextsectionpresents
abackgroundofthestudyfollowedbytheproposedscheme;SectionIVpresentstheperformance
evaluation,discussionofresults;andthelastsessionpresentstheconclusion.

BACKGROUNd

ThissectionprovidesareviewofsomeoftheCACschemesthathavebeenproposedtomanage
networkresourcesinWiMAXnetworks.

ACACalgorithmwasproposedin(Wangetal.,2005)toensureQoSandimproveresource
utilization.Theschemeprioritizeshandoffconnectionsovernewconnectionsthroughtheuseof
guardchannels.Italsoborrowsbandwidthfromexistinglowpriorityconnectionswhenbandwidth
is not sufficient to admit new calls. The scheme improves bandwidth utilization and reduces
callblockingprobability(CBP)aswellashandoffcalldroppingprobability(HCDP).However,
bandwidthmaybewasteddue to theguard channels and isunfair to low-priority connections
becauseofitsborrowingpolicy.

In(Ganesh&Bhuvaneswari,2011),anenhancedcalladmissioncontrolschemewasproposed
toensurefairnessforlower-priorityclassesduringbusyhours.Theschemeadmitscallsbasedon
availablebandwidthandreservesbandwidthforUGScallsinstantaneouslybasedonconnectionarrival
rateuntiltheCBPofnon-UGScallsexceedsasetthreshold.Theschemeisfairtonon-UGScallsat
lowarrivalratesbutincreasestheirblockingratesduetothehighthresholdsetandthereservation
policyused.

AdualpartitionCACscheme(DP-CAC)isproposedin(Shúaibuetal.,2010)toimproveresource
utilization.TheDP-CACpartitionsthesystembandwidthintotwo,withonepartition(Pv)usedfor
variablebitrate(VBR)trafficandtheother(Pc)forconstantbitrate(CBR)traffic.Theschemeadmits
CBRtrafficbasedonmaximumdatarateifthetotalbandwidthofadmittedconnectionsislessthan
thebandwidthofPcandadmitsVBRtrafficbasedonsustainabledatarateiftheavailablebandwidth



 

 

16 more pages are available in the full version of this

document, which may be purchased using the "Add to Cart"

button on the publisher's webpage: www.igi-

global.com/article/a-qos-guaranteed-call-admission-control-

qog-cac-algorithm-for-broadband-networks/237191

Related Content

Handover Optimization for 4G Wireless Networks
Dongwook Kim, Hanjin Lee, Hyunsoo Yoonand Namgi Kim (2010). Fourth-Generation

Wireless Networks: Applications and Innovations  (pp. 424-452).

www.irma-international.org/chapter/handover-optimization-wireless-networks/40712

Enhanced Priority Load-Aware Scheduling Algorithm for Wireless Broadband

Networks
Aminu Mohammed, Abdulhakeem Abdulazeezand Ahmed Tambuwal Yusuf (2020).

International Journal of Wireless Networks and Broadband Technologies (pp. 94-

114).

www.irma-international.org/article/enhanced-priority-load-aware-scheduling-algorithm-for-

wireless-broadband-networks/250909

Effect of Nodes Mobility on Density-Based Probabilistic Routing Algorithm in

Ad-hoc Networks
Hean-Loong Ongand Essam Natsheh (2012). International Journal of Wireless

Networks and Broadband Technologies (pp. 29-48).

www.irma-international.org/article/effect-nodes-mobility-density-based/75526

Insights from Experimental Research on Distributed Channel Assignment in

Wireless Testbeds
Felix Juraschek, Mesut Günes, Matthias Philippand Bastian Blywis (2011).

International Journal of Wireless Networks and Broadband Technologies (pp. 32-49).

www.irma-international.org/article/insights-experimental-research-distributed-channel/53018

A Simulation Framework for the Evaluation of Frequency Reuse in LTE-A

Systems
Dimitrios Bilios, Christos Bouras, Georgios Diles, Vasileios Kokkinos, Andreas

Papazoisand Georgia Tseliou (2014). International Journal of Wireless Networks and

Broadband Technologies (pp. 56-83).

www.irma-international.org/article/a-simulation-framework-for-the-evaluation-of-frequency-reuse-

in-lte-a-systems/115590

http://www.igi-global.com/article/a-qos-guaranteed-call-admission-control-qog-cac-algorithm-for-broadband-networks/237191
http://www.igi-global.com/article/a-qos-guaranteed-call-admission-control-qog-cac-algorithm-for-broadband-networks/237191
http://www.igi-global.com/article/a-qos-guaranteed-call-admission-control-qog-cac-algorithm-for-broadband-networks/237191
http://www.irma-international.org/chapter/handover-optimization-wireless-networks/40712
http://www.irma-international.org/article/enhanced-priority-load-aware-scheduling-algorithm-for-wireless-broadband-networks/250909
http://www.irma-international.org/article/enhanced-priority-load-aware-scheduling-algorithm-for-wireless-broadband-networks/250909
http://www.irma-international.org/article/effect-nodes-mobility-density-based/75526
http://www.irma-international.org/article/insights-experimental-research-distributed-channel/53018
http://www.irma-international.org/article/a-simulation-framework-for-the-evaluation-of-frequency-reuse-in-lte-a-systems/115590
http://www.irma-international.org/article/a-simulation-framework-for-the-evaluation-of-frequency-reuse-in-lte-a-systems/115590

