Journal of Physics: Conference Series

PAPER « OPEN ACCESS You may also like

. . - All-dielectric Vogel metasurface antennas
Performance Comparison of Centralized and \it il oo bt
Anton S Kupriianov, Vladimir R Tuz, Vitalii

Distributed Antenna System in 5G | Shcherbinin et al.

- Comparing and Analysis of Test and

. . ) . Evaluation Methods for Connected Vehicle
To cite this article: Saif Saad Hameed and Hadeel Mohammed Saleh 2020 J. Phys.: Conf. Ser. 1530 Communication Antenna Svstem

012011 Tong Zhu, Guotian Ji, Guokai Jiang et al.

- Effects of Impulse Noise on Massive
MIMO

Adnan Yousif Dawod, Mohammed
Fakhrulddin Abdulgader and Saif Saad
Hameed

View the article online for updates and enhancements.

@The Electrochemical Society
) Advancing solid state & electroch ience & technology
243rd ECS Meeting with SOFC-XVIII

More than 50 symposia are available!

Present your research and accelerate science

Boston, MA « May 28 — June 2, 2023

Learn more and submit!

This content was downloaded from IP address 37.236.104.24 on 19/10/2022 at 17:41


https://doi.org/10.1088/1742-6596/1530/1/012011
https://iopscience.iop.org/article/10.1088/2040-8986/ab70f6
https://iopscience.iop.org/article/10.1088/2040-8986/ab70f6
https://iopscience.iop.org/article/10.1088/1742-6596/2108/1/012007
https://iopscience.iop.org/article/10.1088/1742-6596/2108/1/012007
https://iopscience.iop.org/article/10.1088/1742-6596/2108/1/012007
https://iopscience.iop.org/article/10.1088/1742-6596/1530/1/012014
https://iopscience.iop.org/article/10.1088/1742-6596/1530/1/012014
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsu0Cd2A1vM7eq_PIR3eUEAoFz-8T_f5c9-erQ78osOdMHwJHHYEC3givpfoZe46ca5vSBgC2yVC1daiN6IurzQj50Q6MH1neX3UrpphsS25XA-ndno51Ic3p1mgat1b4JSVFZC0OwAKynMyyiIGcs42xqYlxDwwi3FPfVUSKJTt64Iws7Y_8G5X5XrlMQOL5cnnUOSbnxOzJ3NwHn3_KENjzRj9BEoP35mAHcciJJqZAJX4PoNCKL3LgO5GusRFBShAz7BtB51jOR2sfQ0b24W1I6deLS_0qxj2wWEHvSPChA&sai=AMfl-YTbhBLdbd0FfNmMtaEw86h04Xl2T1YjVj-KjtmUdpg7fGZdVCwySTfFI19d7dH7Mqq_lYSa5nkN0a3WzXohrw&sig=Cg0ArKJSzIeLezOH0csC&fbs_aeid=[gw_fbsaeid]&adurl=https://ecs.confex.com/ecs/243/cfp.cgi%3Futm_source%3DIOP%26utm_medium%3Dbanner%26utm_campaign%3D243Abstract

MAICT IOP Publishing
Journal of Physics: Conference Series 1530(2020) 012011  doi:10.1088/1742-6596/1530/1/012011

Performance Comparison of Centralized and Distributed

Antenna System in 5G

SAIF SAAD HAMEED !, Hadeel Mohammed Saleh?

! Department of Computer Networking System, Faculty of Computer Science and
Information Technology, University of Anbar
? Faculty pharmacy, University of Anbar, Anbar-Iraq

dovewhite89@gmail.com

Abstract. The usage range of nowadays wireless communications become wide, all of
the develop applications uses wireless communication which improve the mobility and
improve the mobility of the network subscribers. As known that the antenna diversity
scheme developed from “SISO” to “MIMO” that has a maximum capacity and ability
to improve the communication quality with a good shields among the fading effects
and other impairments. In this research work study and analysis to the antenna systems
and antenna schemes was done taking into consideration the central antenna system
and the distributed antenna system “CAS” and “DAS”. A Matlab simulation was
developed to test antenna configuration system in term of effeteness of fading channel
while using different modulation order.

1. Introduction

As known that the wireless networks handle considerable growth of data broadcast cause of the
number of developing applications that includes machine-to-machine (M2M) communications systems
and video streaming over network [1]- [4]. Due to the very huge volume of data exchanged is likely to
continue and increase in the next period or so, presenting a very important task to inventors of “5G”
systems [4]. In particular, “MIMO” signal processing will have a vital role in dealing with the
impairments of the physical medium and in providing cost-effective tools for processing information.

Problem Definition

The Massive “MIMO” technology was designed for reducing the effects of fading among the
communication channel, two main techniques used in massive “MIMO” technology “CAS” and
“DAS?”, the problem is the efficiency of the two techniques among the antenna configuration while
using the fading channel and also the optimal required power to enhance the performance of the
network with the reliable power and “QoS” parameters. The objective of this paper focus on
simulating the antenna systems “CAS” and “DAS” and evaluate the performance while using different
modulation order and applying fading Rayleigh channel. “QAM” modulation was chosen because it is
one of the modulation techniques that supported by the “5"™ generation.

Methodology
The methodology starts from simulating of the system using Matlab simulation software cover a full
study to the antenna systems including the centralized antenna system “CAS” and the Distributed
Antenna System, and “DAS”.
In the following table a set of parameters that used to adjust the simulation environment including
the number of element used, modulation type and the antenna system scheme used.
Table 1. Scenario (I) Parameters Used:

Parameter Value/Description
Number of | 64 elements
Elements

Modulation Type 8-256 “QAM”
Antenna Diversity | “MIMO”
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Scheme

Scenario Area 1k x 1k

Noise AWGN 0 to 20 SNR adjusting
Fading Effects Rayleigh Fading
Antenna System “CAS”

In the following table a set of parameters that used to adjust the simulation environment including
the number of element used, modulation type and the antenna system scheme used.
Table 2. Scenario (II) Parameters Used:

Parameter Value/Description
Number of | 64 elements
Elements

Modulation Type 8-256 “QAM”
Antenna Diversity | “MIMO”

Scheme
Scenario Area 1k x 1k
Noise AWGN 0 to 20 SNR adjusting
Fading Effects Rayleigh Fading
Antenna System “DAS”
Mathematical Model
Fading Rayleigh

The mobile antenna, instead of receiving the signal over one line-of-sight path, receives a number of
reflected and scattered waves. The phases are random, and consequently, Because of varying path
multi-length, the instant established power become an arbitrary number. However, signal that sent at
frequency “oc” connected to the source via a multi roads, the “i™ road that have an amplitude “ai”, as
well as a phase “¢i”. If presumed which there is no straight road of sight “LOS” element, the target
signal “s(t)” may be expressed as}\rr

s(t)= Z a;cos(Wt+@) (1

where “N” is the number of roads. The cycle “@i” based on the difference path lengths, changing by
“2n” when the road length variations by a wavelength. Therefore, the phases are consistently
dispersed over “[0,2w]”. When there is virtual motion between the transmitters to receiver.

Signal to Noise and Bit Error Rate
BER = Number of Error Bits (2)

Total Transmitted Bits

Figl: system flowchart of antenna system
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Computer Model

The flowchart of the simulation stars with generating random data and set the number of transmitters
and receiver elements and then a “16QAM” was used to modulate the data, moreover the noise is
inserted to simulate the real noise environment. The system then is evaluated in term of required
power after the simulation time is ended.

Simulation Results of discussion

In Fig. 2 an analysis to the signal to noise ratio vs. the bit error rate was shown while using different
modulation order. It was found that increasing the signal to noise ratio decrease bit error rate and the
“CAS” requires less power compared to the Fig. 3 and the percentage of different is 18% in power.

Pefromance of CAS While Apply Fading Channel
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Fig 2: “SNR” vs. “BER” in “CAS”

In Fig. 3 an analysis to the signal to noise ratio vs. the bit error rate was shown while using
different modulation order. It was found that the “DAS” requires high power and still the bit error rate
is high compared to “CAS” and it occurs due to the number of channels used in the distributed and the
centralized. And the percentage is around “22%".

Pefromance of DAS While Apply Fading Channel
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Fig 3: “SNR” vs. “BER” in “DAS”
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It was found that as usual increasing the signal to noise ratio decrease the bit error rate and
increasing the modulation order increases the required power to get an ideal and optimal bit error rate
and it was found that the centralized antenna system requires less power while the distributed requires
high power.

Conclusion

As a conclusion the centralized antenna system has a good performing in the communication system
while meeting a fading effects in the “CAS” by “11.5%” not recovered and for the “DAS” is “24%”
not recovered then it was concluded that the “CAS” has an increased performance with “12% higher
compared with the “DAS”. And the distributed may have a problem of pathloss which effect on the
network performance and increase the bit error rate. Increasing the power is not an optimal solution
since the antenna may have a maximum power gain limits that can be handle. A buffering stage can be
used to collect information through distributed antenna system but it will increase the delay time.
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