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Abstract- The growing wireless data traffic strains have
driven the need to explore appropriate spectrum regions for
meeting the projected necessities. In the light of this,
millimeter wave (mm Wave) communication has established
considerable consideration from the investigate community.
Typically, in fifth generation (5G) wireless networks, mm
Wave massive multiple-input multiple output (MIMO)
communications is understood by the hybrid transceivers
which association high dimensional analog phase shifters and
power amplifiers with lower-dimensional digital signal
processing units. This hybrid beam-forming design diminishes
the cost and power ingesting which is aligned with an energy
competent design vision of 5G.

Conventional MIMO systems utilize digital beam
forming where every antenna module is equipped with one
radio recurrence (RF) chain. At the point when the amount of
the antennas is scaled up, the outflow and power utilization of
massive MIMO systems additionally increase essentially. So,
hybrid analog-and-digital beam formers have dragged in a
great deal of deliberation as a carefully well-organized way to
deal with income by the benefits of massive MIMO. In hybrid
structure, few RF chains are related with countless antennas
through a system of phase shifters. The general target is to
give basic and convincing hybrid beamforming answers for
narrowband point-to-point and multiuser huge MIMO
situations. Hybrid-beamforming (HBF) incorporates analog
beamforming with phase shift array in RF domain and digital
beamforming in baseband domain. Phase shift array is
generally made up with a lot of phase shifters.

The theoretical and simulation results indicate that
the dilapidation of the recital is serious with the presence of
phase shifting error and gain error and will be limited to the
ceiling in the high SNR regime. The focus is identifying the bit
error rate in mm wave range with hybrid beamforming.

I. INTRODUCTION

Antennas are very important apparatuses of
communiqué systems. In the previous couple of years, there
has been an enormous progress in within the field of satellite
and wireless communication where antenna is indispensable.
Thus, a lot of research has been going on in both government
and commercial communication systems to develop low
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profile, inexpensive and negligible weight antennas which can
be easily invented. These microstrip antennas can be so
intended to radiate over a large choice of frequencies and can
be easily analysed with the accessible forward-thinking design
software’s. They are attractive very widespread within the
movable market.

One of the extensive uses of an antenna is its dual
band nature where an equivalent antenna is often wont to
radiate in two different frequency bands. This thesis tries to
style and analyse dual band antennas and their prospects.
Nowadays tons of software’s are developed for design and
examination of microstrip patch antennas out of which CST
Microwave Studio has been used for the work cited in this
thesis.

1. 5G COMMUNICATIONS

Another typical age tags along like clockwork or
somewhat like that, since the original of versatile system
values showed up in 1982. These models are created to serve
the current and future requests of the versatile clients. In any
case, the versatile traffic worldwide is increasing
exponentially every year and the pattern will probably proceed
for the normal future. Overall versatile material circulation
will assuredly keep on evolving rapidly in the following
decade. Normally there are emerging worries that the current
4G cell system limit will be unjustifiable in the long haul. As
of late, various research launches and industry accomplices
have been investigating the idea of a fifth era (5G) portable
system upgrades in limit, dormancy, and portability. Because
of range deficiency in the normal microwave groups,
millimeter wave (mm-Wave) assemblies have been drawing in
unexpected reflection as an extra range band for 5G cell
systems.

The principal journey's end of 5G will be focused
towards improving the limit of the systems with better
inclusion at a lower cost. The most significant and deeply
basic target of all is the "limit" as it legitimately finds with the
developing client interest for quicker and higher material rates.
The general considerate among various research assemblies
dealing with the modern 5G innovations is a pinnacle
information rate of 10 Gb/s for static clients, 1 Gb/s for
versatility clients and no under 100 Mb/s in urban zones. The
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revolution being researched to meet these high data rate
targets is the monstrous MIMO. Huge MIMO: Extension of
multi-client MIMO idea to several antennas at the base station
is a hopeful answer for essentially increment client throughput
and system limit by approving beam formed evidence
transmission and obstruction the board. The essentially
expanded way misfortune in extremely high frequencies must
be repaid by higher reception apparatus gains, which is made
possible by expanding number of antennas at the base station.
5G innovative work furthermore goes for lower inertness than
4G hardware to be sub-lms and lower battery utilization.
MOS (SG13G2) innovation. Nowadays all parts for handsets
task working in the mm Wave repeat range can be familiar in
silicon advancements with truly extraordinary electrical
execution. Taking the unsettled good conditions of the silicon
developments the extent that negligible exertion and high-
coordination level mm-Wave systems are getting the chance to
claim and direct for purchaser mass things. Auspicious
applications are high data rate remote individual locale
frameworks (WPANS) at 60 GHz, vehicle radar at 77 GHz,
imaging at 94 GHz, distinctive creating applications at the
grant free current, legitimate and helpful (ISM) gatherings of
122 GHz and 245 GHz, etc

The millimeter-wave band is considered as the part of
the electromagnetic range stretching out from 30 - 300 GHz
with relating wavelengths scope of 10 - 1 mm. Truly, mm-
wave frequencies were utilized commonly for guard and radio
cosmology requests predominantly in view of the amazing
outflow and constrained accessibility of electronic gadgets at
these frequencies. The current headway of silicon innovation
and the quickly developing mm-wave applications markets,
(for example, car radars, high-goals imaging and superior
quality video move prerequisites) require the advancement of
broadband, exceptionally incorporated, low power and
negligible effort remote frameworks counting high-
productivity planar reception apparatuses. Because of its little
wave length, mm-wave response apparatus size can be made
littler than outdated cell recurrence wave. The little antenna
size empowers sharp beamforming or gigantic MIMO
invention.

In 5G necessities, the radio wire ought to in any event
have an addition of 12 dB and data broadcast more than 1
GHz

The millimeter-wave band is represented as the
fragment of the electromagnetic range joining from 30 - 300
GHz with looking at wavelength’s extent of 10 - 1 mm. By
and large, mm-wave frequencies were used generally for
watchman and radio space science submissions basically in
outlook on the astonishing cost and obliged sincerity of
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automated gadgets at these frequencies. The continuous
undertaking of silicon advancement and the rapidly creating
mm-wave claims markets.

I11. METHODOLOGY

First of all, we would distinct all useful modules of
micro-strip patch antenna and then will look at its diverse
sections in order to progress its presentation. We can use
MATLAB as well as CST software program to achieve
various activities rendering to our need. The functional
diagram of anM-element massive MIMO system for future
networks isshowed in Figure 1.

Fig 1 massive MIMO system for future networks

During program, the optimal allowance vector
(Wopt) is calculated to get high gain fallout fields along the
signal guidelines (60, ¢0) and synthesize nulls on other
unlined user tackle (UE) directions (6j, ¢j); this diminishes
channel intrusion. Therefore, when the SNR upsurges, a high-
quality signal is achieved within the radio line between BS
and UE for high-throughput presentation. Similarly, the
inward signal and prying within the commands received by the
array are amplified, down converted, and changed to the
baseband indication from analog to digital format. While the
radioactivity diagram is synthesized with the high gain within
the signal direction and nulls within the intrusion directions, a
closed-loop adaptive mainframe modifies the customary
signals in a fading environment by computer science the
optimal weighting vector (Wopt). Alikewise spaced d-
spaceM-element antenna array is subjected to this procedure.

Simulation Results

Microstrip antennas can be calculated to originate
over an enormous opportunity of frequencies and can be
effectually dissected with the cutting-edge design software.
They are ending up extremely far accomplishment inside the
cell phone showcase. One of the endless utilizations of an
antenna is its dual band nature where aalike antenna can be
applied to convey in two diverse recurrence collections. The
proposed antenna is a dual band microstrip antenna.
Moreover, the return loss and VSWR are very substantial. The
most extreme upsurge and directivity is furthermore great and
the transmission capacity covers great fraction of S band and
C band. The S-parameter plot establishes the variety of return
loss (in dB) over a scope of regularities. Since at reverberation
the antenna is having the best impedance directing so the
return loss would be least. The intermediate recurrence of the
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antenna can be viewed as 3.05 GHz. Figure 2establishes the

radiation example of the microstrip antenna.
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Figure 3 Return loss versus frequency

The result produced using MATLAB code is shown
in figure 3, as we can show from figure that the return loss is
characterized at around 3.1 GHz, the same results are found

using CST software for authorization.

S parameter characteristics

The S-parameter plot displays the difference of return
loss (in dB) over a range of frequencies. Since at resonance
the antenna is having the best impedance matching so the
return loss would be minimum. The centre frequency of the
antenna can be seen as 3.05 GHz and after the introduction of
inset notch we are having another resonance at 7.24 GHz (as

shown in Figure 4 and Figure 5).
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Fig 4 S parameter plot before the introduction of notch

The return loss characteristics as shown in Figure 4 is

the one got by simulating the microstrip patch antenna through
CST Microwave studio software.

The antenna is planned at the central frequency of

3.05GHz using the basic transmission line modelling
equations. Hence a return loss of -23dB is found at 3.05GHz
as seen within the above figure. A MATLAB code has been
designed to equivalence the simulated antenna return loss
characteristic with theoretical method.

S parameter magnitude in dB

1 2 3 4 5 6
frequency in GHz

Fig 5Plot of S parameter and frequency
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Fig 6 S parameter plot after the introduction of notch

The upper resonant frequency decreases while the
lower resonant frequency decreases with increase in inset

depth at constant inset width Figure 6. Thus, frequency ratio
decreases with increase in inset depth.

Table 1 DESIGN PARAMETERS
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Width of the Patch 45mm
Effective dielectric constant of the Patch | 4.3
Length of the Patch 28 mm
Width of Microstrip line 8mm
Width of inset notch 17 mm
Length of inset notch Amm
Width of ground plane 90 mm
Length of ground plane 29mm
Patch thickness 0.7mm
Height of the substrate 4,56 mm

Table 2 simulation results
The performance comparison with prior work

patch size (mm) Frequency Ghz Fabrication
39.4x329 24,5 Higher cost and complex
29x29 2.4,5.5 Higher cost and simple
40x 29 18,24 Higher cost and simple
38.03x27.13 24,36 Higher cost and simple
25x%25 24,5.8 Higher cost and simple
45% 28 3.05,7.24 Low cost and simple

Parameters used for evaluating Result

parameters like return loss, directivity, gain, bandwidth are
used.

IVV. CONCLUSION

This thesis gives a detailed analysis of microstrip
patch antenna. The future antenna is a microstrip patch
antenna whose resonant frequencies are 3.05 GHz and 7.24
GHz. Also, the return loss and VSWR are quite considerable.
The maximum gain and directivity is also good and the
bandwidth covers decent fraction of S band and C band. The
upper resonant frequency differs inversely to the inset depth
while the lower resonant frequency exhibits shortest variation.
Also, there is a direct variation of upper resonant frequency
with admiration to inset width whereas the lower resonant
frequency does not vary. Thus, frequency ratio of the
projected antenna is very complex to notch dimensions.
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