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ABSTRACT

Vehicularad-hocnetworksareoneof themostpopularapplicationsofAd-hocnetworks,where
networksareformedwithoutanysortofphysicalconnectingmediumandcanbeformedwhenever
required. It is anarea innetworks thathasenjoyedaconsiderableamountof attention forquite
sometime.Duetothehighlymobileenvironmentwherethesenetworksfindtheirusability,itcan
beunderstoodthattherearealotofproblemswithrespecttomaintainingthecommunicationlinks
betweenthemovingvehicularnodesandthestatic infrastructureswhichactas theaccesspoints
(AP)forthesemovingvehicularmobilenodes(MN).ThecoverageareaofeachAPislimitedand
assuch,theconnectionsneedtobere-establishedtimeandagainbetweentheMNsandtheclosest
accessibleAP.Handoffistheprocessinvolvedhere,whichdealswithselectingtheoptimalAPsas
wellasthebestnetworkavailablefordatatransmission.Inthisarticle,theauthorscomparevarious
handoffmethodsandcategorizethembasedonthedifferentapproachestheyfollow.
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1. INTRodUCTIoN

Ad-hocnetworksareformedbythecollaborationofoneormorecommunicatingnodes.Thesenetworks
donothaveanypredeterminedarchitecture.Itisapplicableforascenariothatrequiresparticular
operationsandafteritsscope,itsimplycannotbeadoptedforanyotherpurpose.InWirelessad-hoc
networks,thedecisionsaremadedynamically.Eachnodeisresponsibleforinformationroutingand
storage.Theyare thebestexamples for infrastructure-lessarchitecture (Chowdhurietal.,2014).
Thesedecisionsarebasedonthenetworkitisconnectedtoandtheroutingprotocolitmakesuseof,
toselectthenodethatwouldstoreandfurtherforwardapacket.Asthead-hocnetworksdonothave
basestations,packetsaretransmittedthroughamulti-hopsystem(Chowdhurietal.,2014).There
aremanyapplicationsthatarebasedonad-hocnetworks.Nodesthatareinamobileenvironment
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makeuseofthead-hocnetworkingconcepttobeinterconnectedonthemoveatalltimes.Oneofthe
bestexamplesofnetworksthatprovidecommunicationsupportinacontinuallychangingormoving
environmentareVehicularAd-hocNetworksorVANETsandthesekindsofnetworksareusedin
inter-vehicularcommunications.VANETscanhavecommunicationnodeswhichcanbeVehicleto
Vehicle(V2V)andVehicletoInfrastructure(V2I)(Sharma&Malhotra,2014).IntelligentVANETs
havealreadymadeanimpactwiththeirabilitytomakedecisionsincaseofemergencies.VANETs
aresaid tobemadeupof threeattributes (Rawetal.,2013).The firstattributeare thevehicles
themselvesandtheyareconsideredtobethenodesinthenetwork.Secondly,basestationsalongthe
roadsidemakeuptheinfrastructure,thusgivingadefinitebackbonetothenetwork.Thethirdsetof
componentsareradiowaveswhichactasthecommunicationchannelsfortransferringdata.

VANETshelpmobilevehiclesthatmoveatgreatspeedstocommunicateeffectivelyduetotheir
abilitytoformintelligentnetworksthatcatertothevariousneedsofapplications.Amajoraspectabout
thesenetworkstobenotedisthefactthatthesevehiclesarehighlymobileandaremovingatgreat
speeds.Whentherearemobilenodesthataretravellingveryhighspeeds,itmayprovechallenging
toprovideconnectivitywithoutdistortionsornetworkbreakages.Duetotheunpredictabilityofthe
nodesandthedirectiontheymighttakewithoutanywarning,itbecomesdifficulttoroutethepackets
(Chowdhurietal.,2014).Inscenariossuchasthese,theimportanceofhandoffcomesthefore.Handoff
istheprocessbywhichalinkthatwaspreviouslyestablishedbetweenanodeandanAccessPoint
(AP)isswitchedtoanotherpoint,inthedirectioninwhichthenodeistravellinginoristheclosest
to.ThedelaycausedbyhandoffdictatestheQualityofService(QoS)inVANETs(Royetal.,2016).

Inthismanner,avehicle,whichcanbesaidtobeamobilenode,canexchangeinformationeasily
withoutgettingdisconnectedfromtheAPs.Re-routingisthemostwidelyacceptedandimplemented
methodforhandoff(Wangetal.,2015).Inre-routing,anewpathisidentifiedandselectedtobe
theroutewhichthenodemusttakeinordertogetconnectedtothenextoptimalAP,withoutmuch
delay,thereforeensuringthatthereisnobreakageinthecommunicationlink.Handoffisoneofthe
mostimportantprocesseswithinamobileenvironmentandithelpsinmaintainingtheQoSofthe
network.QoSisameasurementoftheefficiencyofservicethatisprovidedbythenetworkinterms
ofvariousattributessuchaspacketdelivery,overalldelayetc., Itestimateshowwellasystem’s
performancefaresagainstitsexpectedoutcome.Certainrequirementsareexpectedtobefulfilledby
thenetworkthatisprovidingtheservicetoclientsandtheserequirementsareknownastheQoSof
thenetwork(Gupta&Garg,2015).

Handoffcanbebroadlycategorizedintotwotypesbasedonthenetworkbeingmadeuseof.The
twotypesarehorizontalhandoffandverticalhandoff.Horizontalhandoffistheprocessof‘handing
over’takingplacewithinaparticularnetworkitself.Inthisprocess,theAPsareswitchedwithinthe
samenetwork.Inverticalhandoff,nodeswitchingtakesplacebetweenAPsofdifferentenabling
technologieslikeLTE,WiMAXetc.Thisprocessnotonlyfocusesonthenetworkallocation,butalso
usedasadecisiveagenttoselecttheoptimalchannelthroughwhichdatapacketscanbeexchanged.
HandoffisalsodifferentiatedbasedonthenumberofAPsamobilenodeisconnectedtoataparticular
instanceoftime(Royetal.,2016).Thefirsttype,knownasthehardhandoff(breakbeforemake).In
thisapproach,handovertakesplaceafterthemobilenodehasbeendisconnectedfromthecurrentAP.
Thesecondtypeofhandoffiscalledthesofthandoff(makebeforebreak)wherethehandoverprocess
takesplacemuchbeforetheconnectionbetweenthecurrentAPandthemobilenodeisterminated.
Insuchahandoffprocess,itisnecessarytoidentifythetargetAPbeforehand.

Thispaper is a surveyaboutdifferenthandoffmethods thathavebeenproposedbyvarious
researchers.Themethods thathavebeenproposed followdifferent approaches toperformingan
handoverandtheseapproachesarecompared,whichisthenovelcontributionofthispaper.Ithasbeen
categorizedintofoursections.Section2explainshowtheproblemwasformulated.Section3gives
anoverviewofthevariousmethodsproposedforoptimalhandoffinmobileenvironments.Section4
givescomprehensivesummaryaboutthevarioushandoffmethodsdiscussedandthedifferentaspects
coveredbyeachmethod.Section5providesconclusivefindingsandthefuturescopeforthework.
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