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BER simulation analysis of PRS - OFDM systems with
MLSD
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Abstract — In the presented paper investigations, concerning
the correlation of one of the main parameters in the
communication systems: BER from the SNR by fixed
carrier frequency offset €, have been carried out. Systems
without PRS and systems with PRS have been studied. The
using of MLSD is a way to improve BER performance by
PRS signals detection.
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[.INTRODUCTION

OFDM systems have been widely used in the
digital communication systems. Due to the frequency
offset & the inter subcarriers interference (ICI) increases.
This leads to negative effect to the BER performance. In
this work comparison between the simulation manner
obtained values for BER, concerning different
polynomials for PRS coding, has been made.

II.  SYSTEM MODEL

The block diagram of the investigated
communication system is presented bellow [3]:
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Fig.1. Block diagram of the communication system
with 1- D coding block and MLS Decoder
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Here the following abbreviations have been used:

BPSK: binary phase shift keying;

PRS: partial response signalling;

IFFT: inverse fast Fourier transform,;

FFT : fast Fourier transform;

AWGN: additive white Gauss noise.

MLSD - Maximum Likelihood Sequence
Detector.

The information has been coded by means of
BPSK. After this operation PRS coding has been done.
The following polynomials:[1], [4,-3,-1], [-3,2,1] and
[3,2,-1] have been investigated. The first polynomial
with coefficient [1] is equivalent to the case, when
system without PRS coding is used.

The next operation in the system model is IFFT.
The signal, obtained after the IFFT, is transmitted in base
band through channel with additive white Gauss noise.
Frequency offset € has been considered.

The receiver includes FFT. The detection has been
carried out by means of MLSD decoder. Vitterby
algorithm has been used and the received sequence has
been detected. In the detector channel estimate impulse
response has been used. Traceback depth for equalizer is
equal to 12.

[II. EXPERIMENTAL RESULTS

Results are obtained by means of number of
simulations. On the figures bellow the experimental
results are shown.
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Fig. 2. Study of BER of PRS-OFDM system using a
polynomial with coefficients (-4 3 1)
The simulation environment is Matlab .
The simulation results are obtained under the
following conditions: the parameter € has been changed
BER has been measured.
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The comparison between the obtained and the well
known in the scientific literature results allows general
estimation to be made and can be used as methodology
for choice of appropriate coefficients for PRS
polynomials, where the ICI has been minimized without
decreasing the BER.

For Fig.2 when € = 0,1 and SNR is greater than
7 dB there is an improvement of BER, if PRS coding is
used. This is evident on the chart (the 4-th line from the
bottom up (the blue line) refers to OFDM system without
PRS) and the 3-th line from the bottom up (the black
line) refers to OFDM system, using a PRS polynomial
(4,-3,-1).

When ¢ = 0,2 and SNR is greater than 4 dB
improvement is observed if PRS coding is used. This is
evident on the chart - the third pair of curves (blue and
black) from the bottom up.
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Fig. 3. Study of BER of PRS -OFDM system using a
polynomial with coefficients (-3 2 1)

For Fig.3 when € = 0,1 and SNR is greater than
6 dB there is an improvement of BER, if PRS coding is
used. This is evident on the chart (the 4-th line from the
bottom up (the blue line) refers to OFDM system without
PRS) and the 3-th line from the bottom up (the black
line) refers to OFDM system, using a PRS polynomial(-
3,2,1).

When ¢ = 0,2 and SNR is greater than 5 dB
improvement is observed if PRS coding is used. This is
evident on the chart - the third pair of curves (blue and
black) from the bottom up.

Fig. 4. Study of BER of PRS - OFDM system using a
polynomial with coefficients (3 2 -1)
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For Fig.4 when ¢ = 0,1 and SNR is greater than
7 dB there is an improvement of BER, if PRS coding is
used. This is evident on the chart (the 4-th line from the
bottom up (the blue line) refers to OFDM system without
PRS) and the 3-th line from the bottom up (the black
line) refers to OFDM system, using a PRS polynomial (4,
-3,-1)

When & = 0,2 and SNR is greater than 4 dB
improvement is observed if PRS coding is used. This is
evident on the chart - the third pair of curves (blue and
black) from the bottom up

IV. CONCLUSION

The using of MLSD is a way to improve BER
performance by PRS signals detection. After number of
experiments, selection of polynomials set, used in OFDM
systems with PRS is possible. A significant improvement
in CIR, compared to conventional systems has been
carried out. The results of simulation experiments have
shown that PRS-OFDM system, using polynomials with
coefficients (4, -3, -1), (-3,2,1), (3,2, -1) in the PRS
simulation model, give an improvement of CIR
compared with the OFDM system without PRS.
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