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ABSTRACT

Themultipleinputmultipleoutput(MIMO)technologyisakeytechnologyforfourth
generation(4G)andbeyondwirelesscommunications.TheMIMOexploitsthespace
diversitytoimproveperformanceaswellasaugmentitscapacity.Longtermevolution
(LTE), the dominant 4G standard, operates in diverse MIMO modes, including
spatialmultiplexing,spatialdiversity,andbeamformingtechniques tocombinethe
advantages of spatial diversity and spatial multiplexing. This article discusses the
variousmodesinLTEandanalysestheperformanceofthesingleinputsingleoutput
(SISO)andthesingleinputmultipleoutput(SIMO)modeswithselectioncombining
(SC)andmaximalratiocombining(MRC)atthereceiverend.multiplexing(OFDM)
isthemultiple.Theanalysiswasdoneondifferentvaluesofpowerdecayfactorand
thedifferentnumberofchanneltaps.TheperformanceofMIMOconfigurationsfor
varyingpowerdelayprofilesandresolvablepathshasbeenanalyzed.Itisinferredthat
thehighernumberofresolvablepathsandalowscatteringpropagatingenvironment
augmentstheperformance.
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InTROduCTIOn

Multiple input multiple output (MIMO) technology is a key technology for fourth
generation (4G), and beyond, wireless communications. MIMO exploits the space
diversitytoimproveperformanceaswellasaugmentitscapacity.LongTermEvolution
(LTE), the dominant 4G standard, operates in diverse MIMO modes (Zarrinkoub,
2014). Figure 1 illustrates the key MIMO modes in LTE. The single input single
output(SISO)modehasasinglelinkandoffersnodiversity;hence,thelinkreliability
iscompromisedinSISOmode.Inthesingleinputmultipleoutput(SIMO)mode,a
singleantennaispresentatthetransmitend,whilemultipleantennasareplacedat
thereceivingend.Inthismode,receiverdiversityisexploited.Thekeytechniques
employedatthereceiverareselectioncombining(SC)andmaximalratiocombining
(MRC).Themultiple input singleoutput (MISO)modeexploits transmitdiversity
andhasmultipleantennasatthetransmitend,whileasingleantennaisplacedatthe
receivingend.ItprovidesthesamediversityorderastheMRCanddoesnotrequireany
bandwidthexpansionoranyfeedbackfromthereceivertothetransmitter(Alamouti,
1998).Thus,theprimeadvantageofthistechniqueisthatitdoesnotrequirechannel
stateinformation(CSI).

InMIMOmode,multipleantennasareemployedatboththetransmitend,aswell
asthereceivingend.Thedegreeoffreedomisdictatedbytheproductoftransmitand
receiveantennas,providedtheyarenotcorrelated.Figure2illustratesthekeybenefits
of MIMO technology in spatial multiplexing, spatial diversity, and beam-forming
techniques(Mietzneretal.,2009).Asublimetrade-offexistsbetweenperformance
and the capacity advantage regardingmultiplexing anddiversity gain.To improve
link reliability,diversitygain isenhanced,whichmayundermine themultiplexing
gain.Thebeam-formingtechniqueisorientedtocombinetheadvantagesofspatial
diversityandspatialmultiplexingbyfocusingthetransmitenergytowardsthedesired

Figure 1. Key MIMO modes in LTE
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