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ABSTARCT:

In this paper we have discussed Different Modulation techniques Performance with Multiple Input
Multiple Output (MIMO) in Wireless medium for the comparison we calculate and plot graph Bit Error
Rate (BER) Vs Signal to Noise Ratio (SNR). MIMO improve the throughput in wireless medium. It
achieves a higher spectral efficiency & increases the capacity and reliability of the MIMO systems. The
BER performance of BPSK, QPSK and QAM in MIM O systemsisanalyzed. A comparison of these
amodulation isalso done.
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1. INTRODUCTION

Today life is impossible without wireless in somarnh or the other. Currently wireless finds its vétle
expression in fixed and mobile roles. The demanmdbandwidth and spectral availability are endl¥gseless
channel modeling has always been the area to awtsearch. It is related to the spectrum. Marcaomgered
the wireless industry 100 years ago. The ever-asing populations of wireless technology consurdersand
faster and more convenient communications, proygssaturating the radio frequency (RF) bandsweleer,
there is limit to the data throughput of the wisslehannel. This is termed the channel capacigyntaximum
data rate for reliable (error-free) data commumicatassuming an involved coding scheme. Shannéinede
this capacity in terms of the available bandwidtid signal power [2]. In a digital system, the capafor a
channel of bandwidthV perturbed by white thermal noise of powérwith an average transmits powerRyfis
given by,

C=B log 2 (1+ S/N)
The Multi-Input and Multi-Output (MIMO) communicatn systems provide very high data rates with lorarer
probabilities. In communication, multiple-input antlltiple-output, or MIMO, is the use of multiplatannas
at both the transmitter and receiver to improve maomication performance. It is one of several foohsmart
antenna technology. MIMO technology has attractddntion in wireless communications, since it dffer
significant increases in data throughput and linkge without additional bandwidth or transmit powir
achieves this by higher spectral efficiency (maite per second per hertz of bandwidth) and linkakelity or
diversity (reduced fading). Because of these prtoggmerMIMO is a current theme of international éss
research. In this paper, we describe a wirelesssitnegssion in which we have used the concept of MIMO
.Spatial multiplexing technique has been used toease the channel capacity significantly. BPSKSRP16
QAM &64 QAM are the modulation techniques in theyRagh channel. So Vblast is the detection techaigu
comparative study of various modulation schemesvitiMOs and results are shown in the next secti®&kER
is calculated and analyzed for comparison.

2. MIMO Model

We have shown the model of MIMO in fig-1.At fir¢he incoming data streams travels through seriphtallel
converter and then all the streams are modulatedsbyg BPSK,QPSK,16 QAM,64QAM. After that spatial
multiplexing comes into picture. Now all the modelh streams travel through the turbulent envirortragal
then collected by antennas at receiver end. Alftatrall the streams are demodulated and detectydBiyAST
detection technique. Brief introduction of all tieehniques and channel model is given below
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Figure-1 MIMO Link Model

2.1 Modulation Techniques

Modulation is the process of varying some paramafterperiodic waveform in order to use that signal
to convey a message. Normally a high-frequencyssiiial waveform is used as carrier signal. For phigose
,if the variation in the parameter of the carrisrcontinuous in accordance to the input analogasigme
modulation technique is termed as analog modulat@ireme if the variation is discrete then it istied as
Digital Modulation Technique. Types of modulati@thniques are present in table 2.1

Table- 2.1: Type of Modulation Techniques

Sr. | Modulation | Techniques Type Notation

No.
Analog (i) Amplitude Modulation A.M.

01 | Modulation | (ii) Frequency Modulation | F.M.
Techniques | (iii) Phase Modulation P.M.

02 Digital (i) Amplitude Shift Keying | A.S.K.
Modulation | (ii) Frequency Shift Keying | F.S.K.
Techniques | (iii)Phase Shift Keying P.S.K.

In this an M message bits are encoded by transgittisingle pulse in one olM2possible time-shifts. This
is repeated every T seconds, such that the trateshiiit rate is M/T bits per second. There are foodulation
techniques used for it that are Binary phase shifodulation (BPSK), Quadrature phase shift
modulation(QPSK), and 16-Quadrature Amplitude matioh(16- QAM). The no. of points on constellatisn
related to the no. of QAM.

3. Simulations and Results

We have simulated the MIMO channel with channeksitaformation known only at the receiver Perforecan
evaluation in terms of BER with respect to SNR wasgied out using MATLAB environment by transmigin
modulated data streams in blocks of 10,000 bit$ eming Rayleigh channel model. Figure2,3, shoves th
performance of BPSK, QPSK, 16 QAM and 32 QAM motata schemes respectively. M denotes the no.
transmitter antennas and N denotes the no. ofwecantennas. With the change

in M and N the BER V/S SNR is calculated for BPE}¥SK, 16 QAM modulation schemes. MIMO and with
the increase of no. of antennas the performanceimtseases. BPSK and QPSK show better resporieevait
SNR but 16 QAM show better results at higher SNR.
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Performance analysis of MIMO systems

—-BER

Figure 2-BER Vs SNR performance of MIMO with 16 QAM

Performance analysis of MIMO systems

—--BER

Figure 3-BER Vs SNR performance of MIMO with 32 QAM

3. CONCLUSION

From the above discussion, we can say that MIM@ gitter response and increased channel capa@tyeny
modulation scheme. Various Modulations are comparigl respect to BER and BPSK is the power effitien
modulation technique as compared to other techsigBESK and QPSK show better response at lower SNR
but 16 QAM show better results at higher SNR. ésuits are more satisfactory.
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