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ABSTRACT

RFspectrumdecisionisverycrucialincognitiveradio.Withtheconceptofinterconnectingsociety
byIoT,thespectrumdemandhasfurtherraisedexponentially,andnowithasbecomeveryimportant
tomeettheproblemofspectrumscarcity.Radiospectrumisascarcecommodity,andduetothe
shortageoftheradiospectrum,IoTnetworkinghasbecomeverychallenginginitsimplementation.
Cyclostationarydetectionscheme,abletosenseRFspectrumandaccordinglymakedecisionsto
achievegoodQoSandinterferencefreecommunication,isdrawingtheinterestofresearchers.Inthis
paper,theauthorsproposeembeddingpilotsubcarrierinOFDMsignaltobuildthecyclicpattern
inthesignalofinterest.Thisperiodicitypatternisharnessedatthereceiverend.Evaluationofthis
periodicitypatternformsthebaseregardingRFspectrumavailability.Theaimofthispaperisto
showhowcyclostationarydetectorperformancecanbeimproved.Pilotsubcarriersaremainlyused
inthispaperasachannelestimationparameterusingdifferenttechniquestoincreasethedetectability
ofdetector.
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1.InTRoDUCTIon

In the present scenario where RF spectrum is fully occupied by various wireless operators and
applications.Tomeetthefuturisticdemandof5Gwirelessnetworking,8Kvideo,unmanneddriving
etc.therequirementofhighdatarate,lowlatencyarerequired.Spectrumsensingschemefocusesto
resolvetheproblemofincreasingdataratedemand.Differenttypesofspectrumsensingmethodsare
beingproposedandimplementedinamovetochoosethemostoptimaldetectorintermsofsimplicity
anddetectorperformance(Cabric,2004;Kamiletal.,2009;Subhedar&Birajdar,2011).Inthispaper
Cyclostationaryfeaturedetectorperformanceisevaluatedandanapproachismadetoimproveits
detectabilitybyboostingthepilotsubcarriers,byaveragingoverseveralsymbolsandbyapplying
Multi-cyclecyclostationaryalgorithm.Theperformanceisevaluatedintermsofperformancemetric
curve.ForreferenceanalysisEnergydetectorisconsidered(Abdulsattar&Hussein,2012;Digham,
2003;Qingchun&Qilian,2007)tomakethebaseforcomaparison,todenotethepercentageimprove
indetectionperformanceofdetectorunderdifferentschemes.
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Cyclostationarydetection scheme is capableof detecting and identifying analog anddigital
modulatedcommunicationsignals(Aparna&Jayasheela,2012;Aparna&Jayasheela,2013;Verma
etal.,n.d.).Thebasiccharacteristicofmodulatedsignalisperiodicityofitsstatisticalparameterslike
meanandautocorrelationbecauseitsspectralpatternrepeatsaftercertainperiod.Thekeyfeature
ofthisschemehighlightsitsfeatureofoutperformingotherschemesinconditionofextremeSNR
scenarioanditpossessesarealisticmodelfordistinguishingdifferentlymodulatedsignalsbymethod
ofspectralanalysis.Spectralcorrelationdensityfunction(SCD)isthetoolusedforsignalanalysis
incyclostationarydetector.ThefoundautocorrelationpatternisusedtofindSCDofthesignalby
applyingcyclicWiener-Khinchinrelation(Song,2011).Time-smoothedandfrequency-smoothed
cyclicperiodogramisusedtoestimatethepresenceofsignal.Intheliteraturethisworkhasbeen
investigatedforfindingappropriatedetectibility(Sohnetal.,2009)wherethecyclostationarydetection
fortheOFDMsignalhasbeenmadebyboostingandaveragingoversymbols,thisisanenhancement
worktoexploreandimprovethedetectibilitybyusingconceptofmulticyclecyclostationarydetection.
Themotivationofthisresearchworkhasbeentakenforcomprisingtheseschemesforfindingthe
bestofalltheseschemes.Inthispaperthesignalsensingismadeinthefrequencydomainbydoing
theperiodogramanalysis.

Thispaper,highlightsonthepatterndetectionofmodulatedsignal,whereinOFDMsignalhas
beenconsideredforreference.Byexploitingthecharacteristicofinbuiltpropertyofpilotsubcarriers
ofOFDMbasedsignals,thedetectabilityperformancecanbeenhanced.Thusidentificationcanbe
madebyanalyzingthereceivedsignalpatternforitspattern,inthebandofinterest.Furtherwewould
boostthepilotsubcarriers,averageitoverseveralsymbolsandevaluatingtheparameterovermultiple
cyclicfrequenciesandanalyzethedetectorperformance.Thiscouldbeamethodtoenhancethe
detectabilityofOFDMsystemsbycyclostationarydetector.Inthepresentedworkspectralcorrelation
ofOFDMsignalisimplemented.Theresultsareevaluatedforpedestrian-AandBandVehicle-Aand
BusingMulti-cyclecyclostationaryalgorithmtoimprovethedetectability.Probabilityofdetection
PdfordifferentSNRvaluesareplottedanddiscussed.Thepresentedworkshowshowthisscheme
providestheenhancedresultsandimprovesthedetectability.Thisenhanceddetectabilityisuseful
tocombattherequirementofscarcespectrumresource,whichisthemainconcernforfuturecellular
communicationfortheupcoming5Gtechnology(Saravanan&Suresh,n.d.).Hence,thissensing
methodmanagesspectrumresourceefficientlyandprovidestheroomforbuildinghigherdatarate
demandofuser.Thissensingschemewhichisveryrobustinperformancefindsitsapplicationin
MIMOtechnology.Wheremultiplereplicasoforiginalsignalissentforsuperiorperformanceof
receivedsignal.Thisworkismainlymotivatedtosolvetheissueofspectrumsensingsotomake
anefficientcognitivesystem.SignalstudiedforsensingschemeistakentobeOFDMsignalwhich
offersseveralfuturescopeduetoitsspecialfeaturetocombatinterferenceandthusformsbackbone
offuturecellularcommunicationandusedincollaborationwithOFDM-MIMOleadingtovarious
upcomingtechnologieslikeWBAN,WPCN,IoT,5G.

InsectionII,thecyclostationarydetectorperformanceiscomparedtoenergydetector.Insection
III,weanalyzetheTime-smoothedcyclicperiodogramforthecyclostationaritydetectionofsignal.In
sectionIVthecyclicautocorrelationfunction(CAC)andspectralcorrelationdensityfunction(SCF)
ofOFDMsignalisplotted.SectionVdealswithboostingandaveragingoverpilotsubcarriersto
optimizethedetectionprobabilityofreceiver.InsectionVIresultsarepresentedandtheinference
isdrawnfromtheobtainedresultsfordeterminingthesuitabilityofcyclostationaryfeaturedetector
(CFD)methodforadvancedapplicationslikeMIMOandIoT.

2.DETECToR PERfoRMAnCE CoMPARISon AnD EvAlUATIon

InthissectionwehaveshownhowCyclostationarydetectorisbetterthanenergydetectorscheme,we
havealsofoundthedegreeofimprovementachievedinsensingthesignalindifferentenvironmental
conditionsandverifiedby the simulated results.Themotive for consideringenergydetector for
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