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ABSTRACT

Inthefuture,thewirelessnetworkenvironmentmaysufferduetotheunavailabilityofnewspectrum
bands.Cognitiveradioresearchconsidersthecurrentspectrumunderutilizationandprovidesabetter
modelforthenext-generationwirelessenvironment.Sincetheimplementationofthecognitiveradio
anditspoliciesisabiggerchallengeunderstaticspectrumallocation,i.e.,currentwirelessnetworks
policy,manyissuesareinfrontofustoaccomplishabettercognitiveradiowirelessenvironment.
Oneof themajorchallengesisasecuretransmissionandefficientfreechannelselection.Inthis
research,theauthorsconsideredanefficientfree-channelselectionschemeasobjectiveandderived
anintegratedapproachforfree-channelselectionwithtechniques,Dynamicweighted-VIKOR.
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1. INTRODUCTION

Cognitiveradio(CR)isaformofwirelesscommunicationwhichconsistsofatransceiverthatis
capableofdetectingwhichcommunicationchannelsareinuseandwhicharenotinuseandmove
intounoccupiedchannelswhileavoidingoccupiedones.Cognitiveradioisthemosthopefulwayfor
increasingtheefficiencyofthespectrumbyprovidingopportunisticaccesstofrequencybandstoa
groupofunlicensedusers.Increasingdemandforinternetusageandwirelessapplication,thedemand
forradiospectrumwillbeveryhighinthecomingyears.Internettraffichasestimatedas100GBfor
adayintheyearof1992,thesameamountoftrafficcreatedperhourin1997.In2002,persecond
networktraffichascalculatedas100GBandin2014,thesametrafficachievedin400thofasecond.
Fromthisstudy,iftheusageofinternetforecastforcomingyears,then20-25%oftheincreasewill
beachievedeveryyear.Ontheotherhand,utilizationofspectruminsomeofthelicensedbandsare
considerablyveryless,nearly30%oftheallocatedspectrumonlyutilizedonthosebands,which
iscontradictorywiththeincreasingdemandofspectrumforvariousapplications(Akyildizetal.,
2006).So,balancingthefuturerequirementofspectrumforwirelessapplications,effectivelylicensed
spectrumshouldbeutilizedforvariousapplications.Thecognitiveradionetworkisoneofthefeasible
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solutionsforhandlingthisexponentialgrowthofnetworktrafficinafutureradiocommunication
systembyexploringunderutilizedspectrumopportunities(Kolodzy,2002;Yucek&Arslan,2009).

AnumberofresearcheshadbeenconductedinvariouslevelsofCRNsofarsuchasspectrum
sensing,spectrumdecision,networkmanagement, resourcemanagement, routing,etc.,Spectrum
sensingmodelsproposeatechniquetofindopportunitiesbyusingListenBeforeTalk(LBT)method.
Numeroussensingmodelhasalreadybeenfound,theenergydetectorisonewhichconsideredby
mostofthem.Spectrumdecisionusedtodecidebetterchannelwithfewerchancesofinterferencefor
transmission,herealsovariousdecision-makingschemesfromvariousareassuchasgametheory,
Markovian,statisticalpredictionmodelsarebeenconsidered(Kumaretal.,2017;Zhuetal.,2014;
Taherpouretal.,2017;Ali&Homouda,2017).

Inthispaper,weproposeanovelspectrumdecisionmakingtheprocessforcooperativeCRNby
usingMultipleCriteriaDecisionmaking(MCDM)scheme.SofarMCDMtechniquesaresuccessfully
usedinoperationmanagement,decisionproblemsandresourcemanagement.Eachtechniquehasits
ownmeritandchallengeswithit.SAW(Kaliszewski&Podkopaev,2016),TOPSIS(Kumaretal.,
2017;Jayakumaretal.,2016;Tianetal.,2010),VIKOR(Liaotal.,2015;Wei&Lin,2008;Gulet
al.,2016),ELECTRE(Yuetal.,2018),PROMETHE(Shaheretal.,2017)aresomefamiliarclassical
MCDMmodels.MOORA,ARASandSWARAarearecentandsimplemodelformakingadecision
frommultiplenumbersofalternatives.Thispapermakesthefollowinglistofcontributiontowards
thechanneldecisionmodelforcooperativeCRN:

1. FinalizingthenetworkmodelforimplementingspectrumdecisionmodelforcooperativeCRN;
2. Proposedspectrumdecision-makingmodelusinganenhancedversionofMCDM;
3. ValidatedtheproposedmodelwithotherclassicalMCDMtechniques.

2. SPECTRUM DECISION

AmongmanykeytasksofCRN,spectrumdecisionisthemostimportanttaskwhichdirectlyrelatedto
theoverallperformanceofCRN(seeFigure1).Aftercompletionofspectrumsensing,listofavailable

Figure 1. Spectrum sensing and decision model for CRN
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