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Nowadays, the 5G parameters play an eminent role in the massive Multiple-input, multiple-
output orthogonal frequency-division multiplexing (MIMO-OFDM) system for enriching
high signal to noise ratio (SNR). 5G application has emerged in the role of artificial
intelligence for involving the reduction of Peak to Average Power Ratio (PAPR) and Bit
Error Rate (BER). In MIMO — OFDM system, the high PAPR is a tremendous drawback
during the transmission of bit symbol with the number of sub-carriers in the signal. To avoid
Intercarrier Interference (ICI) during transmission of the number of sub-carriers, the Omar
Pigeon Space-Time (OPST) algorithm is implemented. Then, to overcome high PAPR in
the uplink, the Hybrid Space-Time - Hadamard matrix (HST-HM) techniques are proposed
and the Bit Error Rate (BER) is decreased abruptly. 5G parameters and specifications are
incorporated in this OPST algorithm for avoiding interference during the data bit
transmission in the MIMO — OFDM system. Realtors Property Resource (RPR) mobile app
is developed for an experimental display of the information that occurs in the real-time
uplink MIMO — OFDM system. Thus, the descriptive analysis and simulated results of
PAPR, SNR, and BER are executed using the proposed system of HST with HM in the 5G
Communication. The RPR mobile executes the outcomes through the OPST algorithm with

a better system performance of the MIMO-OFDM system based on the 5G.

1. INTRODUCTION

MIMO supports the antenna channel which improves the
capacity for several signal paths, but also achieves better
throughput in the existing uplink and downlink. It preserves
multiple numbers of signals through the channel with the
matrices as 2>2, 4%2, or 4>4 antenna. The MIMO system
helps to increase the efficiency of the channel, then to measure
the performance of the system at a dominant level for 4G.
Moreover, it attains the spectral efficiency to calculate the
multiple numbers of transmitting antennas and multiple
numbers of receiving antennas through the channel without
any occurrence of fading.

OFDM is known as multi—carrier modulation or
multiplexing technique, because the capability to utilize
multiple subcarriers in the same channel without interference.
A number of sub—carriers are arranged closely spaced
orthogonal to each other in parallel transmission. Mainly, the
subcarriers follow orthogonal to each other and provide the
subcarrier spacing as V/=k/T,, k=the positive integer and
Ti=symbol duration. Each subcarrier is involved to reduce
interference and overlapping. It describes the symbol rate
modulation method for obtaining less ISI, which is caused by
the multipath propagation. The main objective of the OFDM
is to transmit the high data stream within a single subcarrier
and simultaneously reduce interference. The ICI and ISI are
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shown in Figure 1.
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Figure 1. Intercarrier Interference (ICI) and Intersymbol
Interference (ISI)

It attracts many subcarriers, which enables the data bit to
travel through the Quadrature Amplitude Modulation (QAM)
within a low symbol rate. The OFDM follows three important
ways for transmitting the data information, such as (i) the
multiple carriers are commonly called subcarriers for
transmitting data stream, (ii) subcarriers always follow
orthogonal to each other (iii) Cyclic Prefix (CP) is inserted in
the OFDM system to reduce the Inter Symbol Interference (1SI)
and decreases the delay spread in the channel [1-3].


https://crossmark.crossref.org/dialog/?doi=10.18280/ts.390520&domain=pdf

2. MIMO - OFDM SYSTEM WITH LTE

The spectral efficiency provides high compatibility in the
MIMO-OFDM system, then it supports less ISI. The system
consists of OFDM modulation and demodulation for operating
the Inverse Fast Fourier Transform (IFFT), which converts the
frequency domain to the time domain and Fast Fourier
Transform (FFT) converts the time domain to frequency
domain. The Spacetime coding (STC) is used for encoding the
data bits from serial to parallel with the OFDM modulation.
The specific process of the STC is to perform the better
reliability of transmission of data in the communication
system. Actually, the STC have multiple transmission, which
involved three steps (i) the redundant data stream are
transferred to the receiver. (ii) Bothe the transmission and
reception allows the data to perform reliable decoding. (iii) It
demonstrates the distribution of the coding gain and diversity
gain for the MIMO-OFDM system. STC helps to decrease the
fading in a frequency selective channel [4-7]. The main
objective of the MIMO — OFDM system is to improve the
channel capacity through the transmitting MIMO antenna (1
to Nt) and receiving MIMO antenna (1 to Nr), which is shown
in Figure 2.

The data input bit (A.) is passed to the STBC encoder is
defined as follows Eq. (1).

AL =Ag, AL Ay e Ay (1)
The length of the bit (L)=0, 1,
The common OFDM system is defined as equation in Eq.

Q).
M-1

() = 1/VN Z A, et 0 <t <T

Jj=0

2

where, T=interval of the symbol, fo=1/T=frequency space.
When the encoded data is passed to the IFFT, then the
discrete-time version of the complex vector is measured in Eq.

3).

e j2mLln
0<n<KN-1
KN

c(n) = 1/NNIM1A, 3)

where, k=represents the oversampling factor. The MIMO
space-time encoding is the converted input data stream as:
X1(n, k), X2(n, k) .......XN (n — k) @)
The data input is transmitted through the STBC to the
OFDM modulator with Eq. (4), then to the transmitting MIMO
antenna through the channel [8]. In the same way, the output
sequence of the OFDM demodulator is calculated by the
MIMO space-time decoding as given in Eq. (5).
Y1(n k), Y2(n, k)....YN (n — k) %)
The output sequence of data sink is generated in the STBC
MIMO — OFDM system is given in Eq. (6).

B,

V2

The basic PAPR formula for SFBC -PTS system as existing

[H][AL] + [) (6)
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is given in Eq. (7) and Eq. (8).

0 < n < MAX(x[n]?)

PAPR(X[n]) = — 4ot M
N-1
ZLZC I 0<m < LN — 1 (®)
xml VN k=0 ) T

The parameter used is Peak to Average Power Ratio (PAPR),
which is defined as a ratio between the peak power (PP) and
average power in the input signal. To provide the efficient
performance of the system, a PAPR must be less in the MIMO-
OFDM system. This input sequence is derived from Eqg. (8)
and the output existing SFBC — PTS sequence is derived from

Eq. (9), Eq. (10), Eq. (11).

|4
X = Z b, C, (€))
v=1
x=IFT(X)=>" b X, (10)
b, = e1%?(¢,[0,2m]){v=1,2,3,.....X;,} (11

The input of the STBC -PTS system in the time domain is
in Eq. (12) for the existing system.

Jj2nnk
N

N-1
=y
s(0) :\/—N;Mme (12)

The enhanced output sequence of the STBC with PTS is
shown in Eq. (13).

E(n) = z Stbvbil (13)
v—1
MAX
o<n< (E[nD?
PAPR(X[n]) = EIEE[;]l)Z (14)

Thus, the STBC method is used to decrease the peak value
and the Error Rate (BER), which are obtained through the
Additive White Gaussian Noise (AWGN) channel of the
receiving MIMO antenna and the Peak -to-Average Power
Ratio output for the Enhanced STBC - PTS is given above Eq.

(14).
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Figure 2. Block diagram of MIMO — OFDM system



In 2016, the PAPR value is reduced up to 2.6 dB, 3.1 dB,
and 3.6 dB for CCDF = 10-4 by using Space Frequency Block
Coding (SFBC). Then, SFBC is combined with the Partial
Transmit Sequence (PTS) to reduce the PAPR value in the
ratio of 6.25 dB, 5.28 dB, and 4.95 dB, respectively. In 2017,
the proposed STBC with EABC-PTS reduces the PAPR as 4.5
dB, 4.3 dB, and 3.5 dB. The BER is obtained to be decreased
up to 10-6 by increasing the SNR as 10 dB. Basturk and Ozbek,
2016 investigated and defined the complexity of the STBC-
OFDM system with their parameters such as BER
performance as 1073 and the Mean square Error (MSE)
10~*> for 64-bit QAM modulation. In STBC -EABC — PTS,
the optimal phase factor has been removed and the PAPR is
minimized for the number of Sub — carriers as 128 dB, 256 dB,
and 512 dB in the MIMO - OFDM system [9-12]. In 2018,
Yasir Amer proposed the Gray-PF-PTS algorithm to find the
5G waveform performance for maintaining the PAPR value
based on the Filtered — OFDM (F — OFDM).

Mostly, HT is included in the data sequence between the
autocorrelation for reducing the PAPR[13]. It is generated in
the N order of matrix for the recursive procedure during the
data transmission. Finally, 5G is the best suitable specification
to implement for the PAPR reduction in the MIMO — OFDM
system. 5G waveform works very fast than the 4G, by assisting
to reduce the interference and noise in the mobile
communication application [14, 15].

A Prolong rate of communication in wireless technology is
moving very tremendous for high-speed internet in many real-
time applications. In olden days, wireless communication is
facing with enormous demand in high-speed data transmission,
due to interference from multiple propagation effects. Firstly,
the Long-Term Evolution (LTE) is the fourth generation (4G)
technology that develops the speed of the data rate up to 20
Mbps for accessing multicarrier system technology is known
as Orthogonal Frequency Division Multiplexing (OFDM).
Another new technology in LTE is Multiple Input Multiple
Output (MIMO), which improves the high capacity of the
antenna in the wireless channel. Both these technologies play
an important role in LTE for transmitting high data speed
during communication and enabling multiple transmitter and
receiver data simultaneously.

4G has the capability of high-speed mobile communication
with maximum data rate as 100Mbps and fifteen times faster
and high capacity than the 3G. The important characteristics
of an LTE are (i) efficient bandwidth for the uplink (50Mbps)
and the downlink (100 Mbps), (ii) lower delay, and (iii)
throughput. The drawbacks available in the LTE system are
poor coverage signal, low signal strength during transmitting
in trains and buses, high cost, and cannot utility for the old
version of the smartphone. The main aspect of insisting on the
MIMO-OFDM system of LTE is to further mitigate the PAPR
after adding the cyclic prefix in the uplink. If the modulated
subcarriers are independent in the OFDM system, then the
peak value can be very high to be denoted as PAPR [16, 17].

5G is very hardly works for many of the researchers with
high-speed data rate in industry and manufacturing
environment. It supports to increase the frequency band with
higher data rate for transmission of bits per second. Moreover,
the coverage improves more than the long-term evolution with
less latency for the different characteristics of the 5G
application. The availability of 5G mobile communication
utilizes the data rate, low latency, high spectral efficiency, and
complexity of the MIMO-OFDM system to overcome the
interference and PAPR. In 2017, the STBC with EABC
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algorithm is proposed to reduce the PAPR and BER, avoid the
optimum phase factor problem, and reduce the computational
complexity. The Hadamard transform (HT) is implemented to
mitigate the PAPR for signal processing in the 5G application.
The characteristics of the HT are accomplished in many block
coding schemes to address the experimental techniques of the
OFDM signal.

3. PROPOSED SYSTEM

This proposed work is to improve the signal strength by the
transmission of data bits in the uplink, which is implemented
by the parameters and specification of the fifth-generation (5G)
supported by Artificial Intelligence (Al).

5G helps to provide faster speed. Lower delay and have
capability to connect number of devices. Hence the Al insist
the 5G for servicing on the cloud to analyze the data to work
faster. Al will enable the machines and systems to manage
with intelligence factors to the human factor. Main advantages
of Al are null risk, reduction in human factor, resolve major
issues, more creative etc.

The objective is listed below:

To evaluate the mitigation of interference, the Omar Pigeon
Space-Time (OPST) algorithm is implemented between the
Quadrature Amplitude Modulation (QAM) and the Inverse
Fast Fourier Transform (IFFT) through RPR mobile app.

To investigate the reduction of PAPR values, the combined
Hybrid Space-Time Hadamard matrix (HST- HM) techniques
are used with the different number of subcarriers such as 512
and 1024 for modulating the sequence of data bits in the
MIMO-OFDM system.

To examine signal-to-noise ratio (SNR) for increasing
values in the order of 30 decibels (dB), higher than 4G. The
Bit Error Rate (BER) in the downlink is lower as 10- 6 to 10-
7 due to the specification of 5G.

To reduce the latency of space and time due to OPST
algorithm, an RPR mobile app is used to intimate the
completion time of the transmitted data bits on an orthogonal
number of subcarriers of system. The existing system is facing
with a critical drawback in communicating the input data bits
with the number of subcarriers for transmission in the uplink.
The problem statement of this proposal is

Introduced the Inter-Carrier Interference (ICI) in between
the number subcarriers and overlap each other.

Heavy Peak -to-Average Power (PAPR)

Increases the PAPR, SNR increases, and BER decreased in
the downlink.

To overcome the Intercarrier Interference (ICI), the Omar
Pigeon Space-Time (OPST) algorithm is proposed. The
mathematical representation of the OPST is given in the
equation [18, 19] for initiating the space time between the
subcarriers. Further, the Realtor Property Resource (RPR)
mobile research app is used to update the status of spacetime,
several subcarriers are transmitted during data communication
through the QAM and IFFT. These RPR mobile helps to
display all outcomes after implementing the OPST algorithm.
Mostly, it helps to support the real-time updation of the
transmission of encoded input data with the specification of
5G as shown in Figure 3. Secondly, MIMO — OFDM system
provides too high PAPR, i.e., due to the multicarrier system,
the number of different subcarrier are not orthogonal to each
other and, out of phase with each other [20, 21]. Hence, the
Hybrid Space-Time - Hadamard Matrix (HST -HM)



techniques are proposed to reduce the PAPR up to the mark.
Once the PAPR is mitigated in the uplink, then Bit Error Rate
is decreased and Signal -to-Noise Ratio (SNR) is increased in
the downlink based on the 5G specification in the MIMO —

OFDM System.
Less BER

OPST Algorithm Cy

RPR Mobile HST-HM Technique

Figure 3. Structure of algorithm for reduction of PAPR and
interference with 5G
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Figure 4. Block diagram of OPST and HST-HM techniques
in MIMO- OFDM system
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The block diagram of OPST and HST-HM techniques in the
MIMO- OFDM system is shown in Figure 4. The total number
of data bits (Db) is transmitted with the number of subcarriers
(SC) through QAM to generate the output. The first data bits
and the subcarrier with symbol duration are passed with the
total number of subcarriers being reduced to half Nsc in the
iteration.

It calculates the time delay between the two subcarriers to
transmit in the event of the IFFT. The number of subcarriers
with time duration is given in Eq. (15).

N,
Noo(t) == (6= 1) (15)

The space, time, and distance must be updated for every ‘i’
at tth iteration during the data transmission as follows in Eq.
(16).

D;(t). fitness D;(t)
Lep 0= £ N X fitness (Dy(t))

(16)

where, Lp=Length of the first subcarrier, D=data bits.

The total number of iterations are added randomly to the
length of the subcarriers to calculate the distance and space-
time by implementing OPST in the RPR mobile display as
given in the block diagram. The OPST algorithm is obtained
in the methodology section. The input data is encoded and
converted to the time domain samples to be subtracted to
calculate the next iteration as given in Eq. (17).

X;(t) = D;(t — 1) + rand Lg, () — D;(t — 1) 17

Thus, the OFDM symbol defines the quality number of the
subcarrier, where the individual ‘i’ determine among the total
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number of subcarriers not to overlap to occur intercarrier
interference [22]. Following the IFFT waveform, the cyclic
prefix is added and converted from parallel to serial converter
to calculate the peak value of the data bits. Here the PAPR
value is to be calculated and determined.

The STBC encoder symbols are converted in the time
domain as given in Eq. (18).

N-1

© = — x0T (18)
s(t) =— e N
VN & ()
=0
where, X(k)=Input data in the frequency domain.
_[Xo —Xi
W=y 3] (19)

Finally, the equation of the Hybrid Space-Time — Hadamard
Matrix (HST-HM) is derivation in the time domain of the
MIMO — OFDM system in (20). The characteristics of the
HST-HM are normalized spectral value of the input sequence,
calculate the impulse response of the coefficients, very close
to zero, implements 2n>2n matrix. Hardly, these are used in
quantum computing of the system.

f
SH(m) = )" s(0).hy by

-1

(20)

where, s(t) hihy=Hybrid Space-Time — Hadamard Matrix
(HST-HM).
The PAPR is the ratio of peak power to the average power
of a signal, as given in Eqg. (21).
max
n< m SH
E ([SH(m)]?

[n]?

0
PAPR (A(n)) = 21

where, SH(n) is the proposed system of HST — HM technique
for the reduction of PAPR

The main advantages of these HST-HM is appear (i) to
involve only 1 and -1 in the matrix and also they are real
numbers. (ii) The first row in the matrix are equal to one (iii)
the frequency available in the signal will be increases the
matrix until the final row of the input sequence.

Thus, the proposed HST-HM technique will be illustrated
and formulated to develop the simulated result with the
parameter based on the 5G communication.

4. METHODOLOGY

In this project proposal, there are two contributions
methodologies involved to deliver and satisfy the 5G in
wireless communication. The methodology used to propose
are Omar Pigeon Space-Time (OPST) algorithm for RPR
mobile in the Uplink and Hybrid Space-Time — Hadamard
Matrix coding (HST-HM) Coding Techniques.

The block diagram of these two techniques is described in
the state of the art of the proposed system section, how the
RPR mobile app is used. The first methodology OPST is
proposed to avoid Inter-Carrier Interference given below along
with the flow chart in Figure 5 as follows.

Omar Pigeon Space-Time (OPST) algorithm in the Uplink



Step 1: Initialize the total number of subcarriers (SC),
Constraints, and Iteration number (512, 1024) of data bits.

Step 2: Set the data set (Db) and subcarrier (SC) of space-
time (st) search solution: Maxj to 512

Step 3: Define the maximum iteration of the center position
from maxk to 1024.

Step 4: for each i€ [ 1, Nsc | do

Step 5: Randomly set the appropriate space-time and
distance of each subcarrier.

Step 6: end for

Step 7: Calculate the fitness (fd) data value of each
subcarrier.

Step 8: If a new fitness data value is greater than the
threshold time, recognize, replace.

Step 9: Place Db and SC conditions within the maximum
threshold.

Step 10: While t < maxj do

Step 11: Update the distance and space-time of each
subcarrier using stepl, 7 & 9.

Step 12: Messages displayed in RPR mobile (1)

Step 13: Update the transmitted SC and Db.

Step 14: End while

Step 15: Update space-time and distance between the SC.

Step 16: Message displayed in RPR mobile

Step 17: While Maxj<t<Maxj. Maxk do

Step 18: Use (3) and (6) to determine the threshold of SC, 1
to 1024.

Step 19: Update the number of SC (Nsc) by step 4.

Step 20: Refresh the space-time distance by step 5.

Step 21: Execute the fitness data value and finalize the
space-time to transmit.

Step 22: end While

Iritialize SC -
5121024

1

Set gpace
time(st), Distarre
[T}
Max;= 1o
312

1

Max.= 1t Fds
o Place stand d @

—

While do

Attain Threshold SC to
1024

]

Update N..

l

Message
Digplay

RPR Mobie

Figure 5. Flow chart of Omar pigeon space-time (OPST)
algorithm

The second techniques (HST-HM) Coding Technique used
to reduce the PAPR in the below steps and the flow chart is
shown in Figure 6 to implement the experimental analysis in
the MIMO — OFDM system.

Hybrid Space-Time — Hadamard Matrix coding (HST-HM)
Coding Techniques:

Step 1: Set Input data stream within limit: X(k)

Step 2: Set Hadamard matrices: hf, hxy

Step 3: Initialize the space-time encoded data: S(k)

Step 4: Convert the frequency domain (fd) to time-domain
(td) of OFDM input signal.

Step 5: Compute the STBC encoded symbols in the time
domain samples of the OFDM signal: S(t)

Step 6: calculate HST — HM coding: SH(n)

Step 7: if HST-HM coding satisfies the condition, else go to
Step 2

Step 8: Calculate PAPR (A(n))

max
n< m SH[TL]Z

0<
PAPR (A(n)) = E ([SH(m)]?

Step 7: Update CCDF and PAPRO

Step 8: End

SetInput : X(k)
Set:hf Iy

l

Irtialize ST
fpat - S,

|

Corrvert £ to ta

l

Compute S,

I

Caloilate HST
- HM

Calcdate
PAPR (Afn)

R rarre [ _Eed ]
& PAPRo {

Figure 6. Flow chart of hybrid space-time — hadamard matrix
coding (HST-HM) techniques

This work helps society to update all information of the real-
time system, where the communication industry is working
eminently. It improves the better transmission of input data
bits with the given 5G high-speed data rate in wireless
communication, and thus the state of the art of the proposed
system is given in Figure 7.

The comparison of the HMT-HM (proposed) and STBC-
EABC-PTS (existing) technique is given for the
progressiveness in the below Table 1.



Table 1. Comparison of HMT-HM and STBC-EABC-PTS

S.N  Subcarriers HST-HM (dB) STBC-EABC-PTS (dB)
PAPR BER SNR PAPR BER  SNR
1 512 5.2 1075 14 4.3 1073 10

2 1024 9 1077

16 3.5 107 12

Input Bit
transtrit OPST
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overlapped

~ i frst SCis
transmitted

Calculate the
time duration

Message
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.\/, E'I\".D\
S
ﬂ
AWGN
CCDF and
PAPRO DAC [ cemd

Figure 7. State of the art of the OPST and STBC -HT in
MIMO- OFDM system

5. RESULTS AND DISCUSSION

The simulated results are analysed and with the
experimental derivative for the proposed system as Hybrid
Space-Time - Hadamard Matrix coding (HST-HM)
Technique. By using this proposed system, the ICI and IST are
minimized accurately for each data symbol transmission with
5Gata rates for the mobile application. The simulated graph
shows the interference, how it moves the data bit with the
number of subcarriers one by one. Then, the interference will
be calculated when each transmission very fast and efficiently
as given in Figure 8 to Figure 14.

The parameters used for the proposed system are given in
Table 2.

Hence, the interference is introduced if a number of
subcarriers are transmitted with a bit symbols. The proposed
system is used to reduce the ICI and ISI as given as an example

In Figure 10, the proposed system is used to simulate the
BER for the number of 512 subcarriers. The HST-HM
technique executes with 10° dB as BER and the parameter
SNR as 14 dB with the comparison of the existing system with
STBC-EABC-PTS system.

Thus, the BER is reduced upto 107 dB for the 1024 number
of subcarriers, whereas the SNR is obtained as 16dB for the
HST-HM technique in Figure 11. Hence, the proposed system
helps to reduce the error rate and to increase the SNR, which
incorporate with the MIMO-OFDM system of the 5G
application.

The PAPR values has been calculated and anlayzed by
using the HST-HM technique, the simulated results have
obtained 5.2 dB that are decreased compared to the existing
systems. The STBC — EABC-PTS technique are higher than
the proposed system as 6 dB, which is shown in Figure 12.
This PAPR is yielded for the 12 number of subcarriers in the
MIMO-OFDM system.

Figure 8. Results for the number of subcarriers to introduce
interference

Figure 9. Results for the number of subcarriers to avoid

for a simple simulated results in Figure 9. interference
Table 2. Parameters
S.No Parameter Value
1 Number of data bits per OFDM symbol 10011101
2 System Sub-Carriers 512 &1024 (for each antenna (2>2))
3 Guard time L=8,16,32& 64
4 Bandwidth (BW) 6 GHZ
5 PAPR Reduction technique HST- HM
6 Users U=8,16 & 32
7 Frequency 20 GHzZ
8 5G Data rate 4Gbits
9 Delay 8-12 milliseconds
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Figure 10. BER performance on 512 subcarriers using HST-
HM
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Figure 11. BER performance on 1024 subcarriers using
HST-HM

.'G

6.5
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Figure 12. Simulated result of PAPR on 512 subcarriers
using HST-HM

Code efficiency is performed with the proposed algorithm
to increase the speed of the execution of the MATLAB
software. The usage of the coding efficiency is to decease the
source consumption and committed less completion duration.
The MATLAB software depends on the quality of the
efficiency of the communication coding.

In Figure 13, the PAPR value is simulated for 1024
subcarriers, which results as 9dB lesser than the existing
system. The motive of the HST-HM is to find the time and
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amplitude by using the mobile application such as RPR mobile
executes the outcomes through the OPST algorithm. It helps
to simulate the values of increase with the increase until 0.6v
amplitude in the y-axis and 0.3msec as time in the x-axis.
Suddenly, the amplitude became constant from 0.3 msec time
period as shown in Figure 14. Thus, the MATLAB software is
used to simulate the outputs for different subcarriers of PAPR,
BER, and SNR from Figure 8 to Figure 14.
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Figure 13. Simulated result of PAPR on 1024 subcarriers
using HST-HM
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Figure 14. Time and amplitude calculation using HST-HM

6. CONCLUSIONS

Thus, the 5G works in many real-time applications with the
MIMO -OFDM system for high data transmission. The main
parameters available in these technologies are SNR and BER,
illustrated to prove their measurements by using the proposed
system. It helps to reduce the ICI and ISI and PAPR with
required output without affecting the input data transmission.
Hence, artificial intelligence plays a vital role for the 5G
technologies in the MIMO — OFDM system. Thus, the Omar
Pigeon Space-Time (OPST) algorithm with Hybrid Space-
Time - Hadamard matrix technique is proposed to reduce the
ICI and ISI within the period of transmission. The main
problem is PAPR that is abruptly lesser up to 5.2 dB and 9dB
to improve better performance of the system and provides the
best efficiency. The RPR mobile is used to monitor the
outcomes of the time and number of subcarriers during the
transmission of the data bits parallelly. The BER is reduced to
10" dB for 512 and 107 dB for 1024 subcarriers in the
proposed system of OPST with HST-HM technique.
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