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ABSTRACT

WiMAXstandsforWorldwideInteroperabilityforMicrowaveAccesswhichisbasedonIEEE802.16
specificationandisconsideredasdefactostandardforthebroadbandwirelessdatatransferoverthe
internet.ThedifferentvaluesofvariousWiMAXparametersfordifferentTCPvariantsmayaffect
theperformanceofthenetwork.ThisarticlecomparestheperformanceofdifferentTCPvariantswith
bandwidthasymmetry,frameduration,andmodulationcodingschemes,alongwiththeoperating
parameter namely number of wireless nodes. During the simulation study the performance was
evaluatedonlyforone-waydatatransfer.ThefindingsuggeststhattheTCPNewRenoperformed
betterthanothervariantsincludedinthesimulationstudyforthecomparison.Theperformancewas
measuredonthebasisofthroughput,goodputandpacketsdropped.
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INTRoDUCTIoN

WiMAXisbasedonIEEE802.16standardandemployWirelessOrthogonalFrequencyDivision
Multiplexing(OFDM)technologythatprovideshighthroughputbroadbandconnectionoverlong
distance.WiMAXnetworkisanintelligentandagilecommunicationsystem,capableofproviding
spectrallyefficientandflexibledatarateaccess.WiMAXtechnologyprovideshighdatarateand
supportstransmissioncontrolprotocolforend-to-enddelivery(Sharmaetal.,2011).TCPVegasis
anextensionofTCPvariantRenoandisusedofteninresearchlaboratories.Ithasbeenimplemented
intheLinuxkernel,FreeBSDandotheroperatingsystemsandreducesqueuingandpacketloss.In
thispaper,theperformanceofTCPvariantshasbeenevaluatedunderthebandwidthasymmetrywith
MACandphysicallayerparametersalongwiththenumberofwirelessnodes.

TCPreliesonthetimelyarrivalofacknowledgements(ACKs)to increaseitscongestion
windowanddatasendingrate.InnormalnetworkanACKisdulyreceivedforpacketssentand
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thishelpsincreasingdatasendingrateatsender.Thecongestionisgenerallyindicatedbypacket
lossandTCPimmediatelydecreasesitscongestionwindow,andagaintransmitsthelostpackets.
The retransmission may aggravate the congestion. There are generally two ways to indicate
thecongestionorpacketloss,theexpiryofretransmissiontimerandReceiptofthreeormore
duplicateacknowledgments.

In case of imperfect acknowledgement channel, the acknowledgement clocking is
disrupted,thatmeansthepacketssentarenotdulyacknowledged.Consequently,thesender
timer expires which TCP interprets as congestion and the congestion window plummets
and thepackets are retransmitted, even though thesepacketsmayhave correctly reached
tothereceiver.ThisimpliesthattheTCPthroughputandgoodputnotonlydependonthe
characteristicsofthedatasendingchannel,butalsoonthereversechannelusedbyACKs
(IEEE802.16WorkingGroup,2004).

Simulation studiesperformedbyothersonperformanceanalysisof fiveTCPvariants,
namelyTCPNewReno,Vegas,Veno,WestwoodandBICinWiMAX(andWLANs)networks,
under the conditions of correlated wireless errors, asymmetric end-to-end capabilities and
linkcongestion.Themainpurposeofevaluationishowtheaboveconditionswouldaffectthe
TCPcongestioncontrolandsuggestthebestschemestobeemployedinWiMAXnetworks
(Tsiknas&Stamatelos,2012).

TCPVegasimplementationisamodificationofReno.Thisvariantsuggestsanalgorithmto
resolvetheproblemofcoarsegraintimeoutswhichchecksfortimeoutsinaneffectiveandefficient
manner.Italsoovercomestheproblemofenoughduplicateacknowledgementsrequiredtodetect
apacket lossandsuggestsamodifiedslowstartalgorithmwhichprevents thecongestionof the
network.Itdetectscongestionevenbeforethepacketlossesoccur.However,italsoretainstheother
mechanismofRenoandTahoe,andapacketlossbythecoarsegraintimeoutcanalsobedetected
evenifallothermechanismsfail(Bandhu,&Vishwakarma,2016).

THe THRee MAJoR CHANGeS INDUCeD By VeGAS 
(BANDHU, & VISHWAKARMA, 2016)

New Retransmission Mechanism
VegasextendedtheretransmissionmechanismproposedbyReno.Vegasmodelkeepsatrackofall
thesegmentssent.Atthesametime,italsokeepsarecordoftimetakenfortheacknowledgementto
receiveandthisisusedincalculatinganestimateoftheRTT.Wheneveraduplicateacknowledgement
isreceiveditischeckedforretransmission.Ifthecurrentsegmenttransmissiontimeisgreaterthan
estimatedRTTthenthesegmentisimmediatelyretransmittingwithoutwaitingforthreeduplicate
acknowledgementsorcoarsetimeout.Thus,Vegasmodelgivesthesolutionoftheproblemfacedby
Renoofnotbeingabletodetectlostpacketswhenithadasmallwindowanditdidn’treceiveenough
duplicateACKs.VegasmodelalsodetectsmultiplepacketlossesandovercomesReno’sshortcoming
byreducingthecongestionwindowmultipletimes.

Congestion Avoidance
TCP Vegas behaves differently during congestion avoidance from all other implementations. It
doesnotusethelossofsegmenttosignalthecongestionratheritdeterminescongestionbylooking
atthelargequeuesattherouterwhichgetsbuildupduetodecreaseinsendingratecomparedto
expectedrate.Thus,wheneverthecalculatedratedeviatestoofarfromtheexpectedratetransmission
isincreasedtomakeuseoftheavailablebandwidthefficiently.Andwheneverthecalculatedrate
comestooclosetotheexpectedratethetransmissionisdecreasedtopreventoversaturationofthe
bandwidth.Thus,Vegasdealswithcongestionquiteeffectivelyanddoesn’twastebandwidthwhich
isaproblemofotheralgorithms.
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