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Abstract: The digital modulation methods are being chosen in
high data rate systemsasLong Term Evolution (LTE) and LTE-A.
Quadrature Phase Shift Keying (QPSK) and Binary Phase Shift
Keying (BPSK) is the simplest form of the PSK with double
carrying capacity when compare to the other traditional
techniques in modulation. In conventional method the
performance was analyzed in MIMO .In this paper proposed the
performance analysis of BPSK and QPSK modulator and
demodulator in LTE 4G system models under the Additive white
Gaussian Noise (AWGN) and Rayleigh fading by comparing the
Bit Error Rate (BER). From theanalysis, compare to BPSK QPSK
hasgood BER. Using the MATLAB Simulink tool I mplementation
is performed.
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I. INTRODUCTION

LTE is Wireless data communication standard, and was
developed by 3GPP and first commercialized by TeliaSonera
in 2009 referred asas 4G LTE [8]. LTE isthe development of
the UMTS GSM standards. The objectives of LTE was to
enlarge the speed as well as capacity of wireless data
networks using DSP technique, redesign and simplification
of the network structural design, offers enhanced data rate,
power utilization, latency, cell edge throughput etc. LTE
presents lesser data transfer latencies i.e. in most
advantageous situation with small | P packets latency is sub-5
ms, LTE have lesser latencies for link setup time and
handover time then traditional radio access technology.
Realization easiness and robustness is done by BPSK in the
application of satellite communication. When compare to the
BASK, BPSK has enhancement in 3dB power as well as
capacity of carrying double data information. The phase and
frequency of the regenerated carrier wave must be
synchronized with the carrier wave used on the transmitting
end. QPSK alows the signa to carry twice as much as
information as ordinary PSK using the same bandwidth.
QPSK is utilized in the applications of satellite transmission
namely mobile phones, video conferencing, and various
digital communications above RF carrier
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The main objectives of thiswork isto show the performance
analysis of the BPSK and QPSK in terms BER including less
cost and capability to offer enhanced data rates in LTE.
Further the paper are organized with the literature study in
section 2 proposed method in section 3results and
discussionsin section 4 and conclusion in section 5.

II. LITERATURE STUDY

Author Sharma, S. and Singh, H [1] Comparison of various
modulation schemes used in the OFDM systemswith least bit
rate and high datarates. Navita ,A , Shanmugasundaram T.A.
[2-3] analyzed the performance of the MIMO,SC-FDMA and
OFDMA in LTE at physical layer by considering various
modulation designs namely BFSK, QPSK,BPSK,16QAM by
utilizing SNA aswell as BER as parameters.

Y ellampalli, S[3] modeled the Costas |oop to the memory.
Also compares the folded and unfolded filter realizations and
implemented using MATLAB and Simulink. This method
finds out best approach to realize a Costas loop receiver.
Bushnag, Set a [4] presented the digital wireless transceiver
using proposed method for data enhancement. But the ranges
limits less than 2cm.Also this transceiver uses in ISM by
using the power amplifier in the transmitter side and LNA
with receiver side but it occupies large power consumption.

Miyauchi, T., e a [5 designed the high speed
programmable SISO decoder LS| for decoding turbo codes.
On the basis of the origina memory architecture
SW-Log-BCJR algorithms is realized. Form this method it
attains high operating frequency with less coding loss.
Belkacem, Y .M. and Bentata, S.E [6] performed the BPSK
signal demodulation through DSP algorithms namely
matching filters to minimize the symbol timing | Sl effect and
the received signa is examined with respect to CCSDS
standards and reference signal .

Manikandan. J and Dr. M. Manikandan [7] realized basic
modulation as well as demodulation principles of BPSK and
QAM for OFDM applications. The comparison analysis of
power, speed and area were shown between the QAM and
BPSK. It simulated using Modelsim 6.3c and synthesized
using Xilinx 12.4i.Treuttel, J et a [9] demonstrated to
produce modulated signals of QPSK with the help of
multiplier. Khanna, et a [10]-[12] Proposed the module of
QPSK on the basis of /4 modulation and the bandwidth
efficiency were calculated and also compare with the QPSK
address.
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I11. PROPOSED METHOD

To represent binary symbol of either 0 or 1, one of the two
state signals are shifted from the phase waveform
respectively. The carrier equation is expressed as

S(t)=Acos27f 1) 1)

Where, A isthe peak amplitude of the sinusoidal. Coherent
BPSK has single dimensional signal space with two message
points, in order to produce a BPSK signal, the binary input
datain polar form with symbol 1 and 0 are characterized with

a congtant amplitude level of \/E, and -./E, . The signa

transmission encoding method is passed out by a Non Return
Zero level encoder (NRZ). The binary output wave together
with the sinusoidal carrier @1 (t), whose frequency is given

by fc= 2—‘: are given into the product modulator as well as
b
the desired BPSK wave is obtained as the modulator output.
Other merit of BPSK when compared to BASK is 3dB power
enhancement and double information carrying capacity.
Though it is significant to note i.e. modulation technique is
bandwidth ineffective due to the fact that it is only able to
transmit 1bit/symbol, thus creating it inapt for the application
of high speed data rate. The numerical illustration for BPSK
signal iswritten as

Se(t) == 25y cos(2afen) + a(l—m)...n=0.1
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Fig. 1.Block diagram for equation generation of BPSK.

If In the above figurel the equation 2 is given as the input
signa to the sguare law device and the its output is
represented as Cos 2(2xfct+6) .Then the output of the square
law is given to the band pass filter and it produce the output
as Co2(2fct+#) .This output is given to the synchronous

demodulator and it represent b(t),/2p cos2(2Act + ) and it

gets integrator with bin synchronizer and according to the
switch the output signal will represented as

So(KTh) =b(kTh)|/ p/ 2Tb 3

BPSK system under constant noise level, transmitted bit

energy and other distortion provides the smallest BER

because BPSK method has the highest space between two

signal ends. The BER of BPSK in AWGN can be obtained
using

Pe BPK =V 2B

No

Where, Eb is energy per bit and NO is the noise power

(4)
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spectral density. V is the Q function which is utilized
commonly for computing the area under the tail of the
Gaussian pdf which is represented by V(i).

0 t2
. 1 *(E)
V(l)z—je dt (5)
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Fig. 2.Block of BPSK in MATLAB Simulink.

Figure 2 shows the BPSK modulator and demodulator
block in MATLAB Simulink using AWGN channel and
Random integer generator. QPSK doesn’t represent in 1 or
Obut it represent 00 10 11 or 01.In QPSK two sinusoids are
taken in the modulation as well as demodulation basis. One
symbol contains two bitsin QPSK modulation. The equation
represented for QPSK is represented as

i

S(z):{@cm{(i-ug]m(n- F i)

2 (6)

Where i=1, 2, 3, 4 Es-energy per symbol, Ts —symbol

period, -reference signal. Compare to the BPSK the QPSK is
more bandwidth efficient
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Fig. 3.Block diagram for Equation generation of QPSK.

Before The bit error rate equation for QPSK iswritten as

=y ™
0

The above figure 3 illustrates QPSK equation representation
the given input signal is converted to serial to parallel and it
gets encoded by NRZ with even and odd the even code is
multiplied with the cosine value and odd code is gets
multiplied with the sine value and this reference value is get
integrator and the output signal
s(t) is detected using threshold
detector

Pe =V[

&
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Fig. 4.Block diagram of QPSK in MATLAB Simulink

Figure 4 shows the QPSK block in MATLAB Simulink
using AWGN channel and random integer generator.

V. RESULT AND DISCUSSION

The performances were analyzed using MATLAB
Simulink. Figure 5 shows the BPSK modulator and
demodulator design. Similarly Figure7 shows the design of
QPSK modulator and demodulator.
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Fig. 5.Design of BPSK modulator and demodulator.
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Fig. 6.Design of QPSK modulator and demodulator .

V. CONCLUSION

In this paper describes the performance evauation of the
digital modulation in LTE 4G applications for BPSK and
QPSK techniques. The performance in BPSK and QPSK has
been simulated using MATLAB Simulink. BER is employed
as main factor in differentiating the performance of data
channels. Form this analysis the QPSK has good BER
compare to the BPSK in the application of LTE 4G.
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