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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



 

 

20 more pages are available in the full version of this

document, which may be purchased using the "Add to Cart"

button on the publisher's webpage: www.igi-

global.com/article/mimo-modes-in-lte/234662

Related Content

Supply Chain Finance Assistance for Small and Medium-Sized Enterprises

Using Cognitive Web Services
Yingnan Yeand Jinghui Xiu (2023). International Journal of e-Collaboration (pp. 1-22).

www.irma-international.org/article/supply-chain-finance-assistance-for-small-and-medium-sized-

enterprises-using-cognitive-web-services/316662

Panel Supply Chain Collaboration Using a Web-Based Decision Support

System to Improve Product Quality and On-Time Delivery
Ping-Yu Chang (2014). International Journal of e-Collaboration (pp. 40-54).

www.irma-international.org/article/panel-supply-chain-collaboration-using-a-web-based-decision-

support-system-to-improve-product-quality-and-on-time-delivery/114172

Remote Sensing Scene Type Classification Using Multi-Trial Vector-Based

Differential Evolution Algorithm and Multi-Support Vector Machine Classifier
Sandeep Kumarand Suresh Lakshmi Narasimha Setty (2022). International Journal of

e-Collaboration (pp. 1-20).

www.irma-international.org/article/remote-sensing-scene-type-classification-using-multi-trial-

vector-based-differential-evolution-algorithm-and-multi-support-vector-machine-classifier/301259

Digital Disempowerment in a Network Society
Kenneth L. Hacker, Shana M. Masonand Eric L. Morgan (2009). E-Collaboration:

Concepts, Methodologies, Tools, and Applications  (pp. 858-872).

www.irma-international.org/chapter/digital-disempowerment-network-society/8835

Interactional Modifications in Internet Chatting
Neny Isharyanti (2009). E-Collaboration: Concepts, Methodologies, Tools, and

Applications  (pp. 1390-1409).

www.irma-international.org/chapter/interactional-modifications-internet-chatting/8871

http://www.igi-global.com/article/mimo-modes-in-lte/234662
http://www.igi-global.com/article/mimo-modes-in-lte/234662
http://www.irma-international.org/article/supply-chain-finance-assistance-for-small-and-medium-sized-enterprises-using-cognitive-web-services/316662
http://www.irma-international.org/article/supply-chain-finance-assistance-for-small-and-medium-sized-enterprises-using-cognitive-web-services/316662
http://www.irma-international.org/article/panel-supply-chain-collaboration-using-a-web-based-decision-support-system-to-improve-product-quality-and-on-time-delivery/114172
http://www.irma-international.org/article/panel-supply-chain-collaboration-using-a-web-based-decision-support-system-to-improve-product-quality-and-on-time-delivery/114172
http://www.irma-international.org/article/remote-sensing-scene-type-classification-using-multi-trial-vector-based-differential-evolution-algorithm-and-multi-support-vector-machine-classifier/301259
http://www.irma-international.org/article/remote-sensing-scene-type-classification-using-multi-trial-vector-based-differential-evolution-algorithm-and-multi-support-vector-machine-classifier/301259
http://www.irma-international.org/chapter/digital-disempowerment-network-society/8835
http://www.irma-international.org/chapter/interactional-modifications-internet-chatting/8871

