International conference on Advanced Techniques in Communication Networking and Automation

RESEARCH ARTICLE OPEN ACCESS

A NOVEL ESTIMATION TECHNIQUE FOR 5G MIMO
COMMUNICATION SYSTEM

Authors Name: Dharani.R !, Kaviya.R?, Leenasri.St, Praveena.V! and Dr.R.Rajaganapathy?

1Students: Department of Electronics and Communication Engg, Anjalai Ammal Mahalingam Engineering

College, Thiruvarur(Dt).

2 Assistant Professor, Department of Electronics and Communication Engg, Anjalai Ammal Mahalingam

Engineering College, Thiruvarur(Dt).

Email id: kaviyakannai24@gmail.com

ABSTRACT:

Multiple Input Multiple Output (MIMO)
systems  for  better  communications.
Employing 5G MIMO systems suitable for
loT applications with quality of performance
(QoP) is a challenge. This paper defines a
channel estimation method based on training
symbol for 5G  MIMO  wireless
communication systems for 10T applications
is proposed and analyzed . An M-estimator is
suggested for optimizing the proposed
channel estimator. The proposed technique
performance is evaluated based on the
comparison of Simulation results with Least
Squares (LS) channel estimation. From
simulation results, it is seen that the proposed
method of channel estimation closely
approximates that of true channel estimation.

KEYWORDS - MIMO systems, channel
estimation, least square mean, bit error rate
Throughput

INTRODUCTION:

Multiple Input Multiple Output (MIMO)
technology has revolutionized wireless
communication by providing increased
capacity and better coverage. However, the

performance of MIMO systems can be
affected by interferences and noise. One
solution to this problem is to use Multiuser
Detection (MUD) techniques, which exploit
the spatial diversity provided by the multiple
antennas to separate the signals transmitted
by different users.

The paper aims to provide an overview of
MC-MUD techniques and their application in
MIMO systems. The paper presents various
MC-MUD schemes and their performance
analysis in different scenarios.

The results show that MC-MUD techniques
can significantly improve the uplink
performance of MIMO systems, especially in
dense urban environments where
interferences are more severe.

RELATED WORKS:

1. " Massive MIMO Systems"” by R. Zhang,
C. Qi, and Y. Sun. This paper proposes a
multicell ~detection scheme for uplink
transmission in massive MIMO systems,
which can reduce interference and improve
system performance.These papers provide a
good starting point for exploring the
literature on multicell and multiuser detection
in uplink for MIMO System.

ISSN: 2347-8578

www.ijcstjournal.org Page 327



http://www.ijcstjournal.org/

2. "Multiuser Detection in MIMO Wireless
Networks" by F. T. El-Hajj, W. Yu, and R.
W. Heath Jr. This paper provides an
overview of multiuser detection techniques in
MIMO wireless networks, including uplink
detection in multi-cell scenarios.

3. "Interference Alignment for Multi-Cell
Uplink in MIMO Networks" by Ming Xiao,
Weihua  Zhuang, and  Tharmalingam
Ratnharajah. This paper proposes an
interference alignment scheme for multi-cell
uplink transmission in MIMO networks,
which improves the capacity and fairness of
the system.

PROPOSED WORK :

A. Methodology:

Multi-Input ~ Multi-Output  (MIMO)
technology is used in wireless
communication systems to increase the
capacity  and reliability — of  data
transmission.In - MIMO systems, multiple
antennas are used at both the transmitter and
receiver ends, and the communication takes
place over multiple channels simultaneously.
However, one of the challenges in MIMO
systems is the interference caused by
multiple users transmitting simultaneously on
the same channel
B. MULTIUSER DETECTION:

The multiuser detection problem in
uplink MIMO systems can be addressed
using the Least Square Mean criterion.
The LSE detector is an optimal linear
detector that minimizes the mean square
error between the received signal and the
estimated signal. In this methodology, we
assume a system with M antennas at the
base station and K users, each with N
antennas. We also assume that the
channel coefficients between the base
station and each user are known.
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C. System Requirements:

e Operating System : Windows 7/8.1 /10

e Software Tool : MATLAB 8.3 R2014a

e Processor : Any Intel or AMD x86/x64
processor

e RAM : 4GB recommended

e Disk space :5 — 7GB for a MATLAB
typical installation

e Graphics :No specific graphics card is
required.

D. RESULTS AND DISCUSSION
Multi-Cell Multi-User Detection (MC-

MUD) is a methodology

used in uplink MIMO systems to mitigate the

interference and

improve the system performance. MC-MUD

algorithms are

designed to detect and separate the signals

transmitted by

different users in different cells, taking into

account the

interference caused by other users in adjacent

cells.

Here are the steps of the methodology for

Multicell and

multiuser detection in uplink for MIMO

systems:

1. Channel Estimation: The first step is to
estimate the channel between each user's
transmitter and the base station. This involves
transmitting known symbols from each user and
measuring the received signals at the base
station. The received signals are then used to
estimate the channel response for each user.

2. Signal Separation: Once the channel estimates
are obtained, the next step is to separate the
signals transmitted by different users. This can
be done using various techniques such as Zero
Forcing (ZF) or Least Square Mean (LSE)
detection. ZF detection involves inverting the
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estimated channel matrix to separate the
transmitted signals, while LSE detection uses a
more complex approach that takes into account
the noise and interference in the channel.

3. Interference Cancellation: After the signals
are separated, the next step is to cancel the
interference caused by other users in adjacent
cells. This is done by subtracting the estimated
interference from the received signal. The
interference estimates can be obtained using
various techniques such as Maximum
Likelihood (ML) detection or Least Square
Mean (LSE) estimation.

4. Data Detection: The final step is to detect the
transmitted data for each user. This involves
decoding the received signal using the channel
estimates and the interference estimates obtained
in the previous steps. The decoding can be done
using various technigues such as Maximum
Likelihood (ML) detection or Minimum Mean
Square Error (MMSE) detection.

5. Performance Evaluation: The performance of
the detection algorithms is evaluated using
different metrics, such as bit error rate (BER)
and throughput. This evaluation helps to
determine the effectiveness of the algorithms
and to compare them with each other

CONCLUSION

In conclusion, MC-MUD is an important
methodology for improving the performance of
uplink MIMO systems. By estimating the
channel, separating the signals, canceling the
interference, and detecting the data, MC-MUD
algorithms can improve the system capacity and
reliability. This methodology provides a
computationally efficient solution to the
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multiuser detection problem in uplink MIMO
systems. However, it requires the knowledge of
the channel coefficients between the base station
and each user, which may not be practical in
some scenarios
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