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ABSTRACT

Wireless networks are a development of conventional communication networks
at the multi-protocol level and are not only adaptations of existing networks.
In addition, the bulk of the research that is now being carried out pertains to
enhancing the performance of wireless systems by creating innovative channel
models and routing tactics. Following the presentation of an overview of wireless
systems, the objective of this article is to provide a comprehensive application
of the uses of multi-protocol for 6G wireless networks. This article suggests
a Massive-Multi-Input and Multiple-Output network technology. In order to
understand the theoretical performance limitations of Multi-protocol Wireless

System Transmission (mMIMO -WST), In this way, they can overcome the difficulty
of providing the greatest possible quality of service to new users who join the
system without detrimental influence on those already there because interference
regulations mean that new users are intended to remain undetectable to those
already connected to the network. The novel aspect is the generality that can
be obtained in this scenario. Additionally, the new user is encoded before the
existing users to guarantee that the transmitter functions properly. To be more
specific, they can handle many users, different antennas, and a variety of wireless
systems.
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INTRODUCTION

The demand for wireless internet access is ever-growing
expanding due to the demand for wireless connection,
which links billions of devices and millions of people.
The demand for this product is anticipated to continue
to increase.l" 2 In rolling out wireless networks of the
sixth generation, commonly referred to as 5G, which
are now being deployed worldwide, a new viewpoint
on mobile communications is being brought about.™ 21
The basic technologies of 6G, particularly The
performance of massive multiple-input multiple-output
(MIMO) and millimeter-wave (mmWave) communications
has significantly increased compared to previous
generations. Not a single argument can be made against
this assertion.[6] On the other hand, MIMO is a technology
that employs basic signal processing techniques to

eliminate interference inside the cell. This is achieved by
the use of antenna arrays of an extremely vast size.l”> 8
Millimeter-wave (mmWave) communication promises
to enhance data speeds by tapping into the massive
bandwidth at a higher frequency spectrum that is
currently untapped.?! Mega Multiple Input Multiple
Output (MIMO) uses large antenna arrays, while
mmWave communication promises to do so.['% 24
These innovations in application design may be combined
with innovative cell design architectures to improve the
quality of the user experience significantly.! User-centric
topologies enabled by cloud radio access networks are
some examples of architectures that fall under this
category.l'> 251 On the other hand, these enhancements
come at the expense of greater energy consumption
and technology, which is more challenging.'l The fact
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that millimeter-wave (mmWave) technology is susceptible
to signal blockages renders these technologies incapable
of satisfying future wireless communication needs.
Pl As a result of the fact that mmWave technology is,
this problem has become far more serious.["! A further
problem of these technologies is that they cannot
manage the wireless channel, which negatively impacts
the levels of performance possible.

Throughresearchonsixth-generationandsixth-generation
(6G) communication, the foundation for ground-breaking
technologies that may enable the capacity development
of future networks with lower costs, energy consumption,
and hardware complexity has already been established."!
These technologies may allow for the construction of
future networks with reduced pricing. Nevertheless,
this is even though the commercialization of 6G is still
being completed. Regarding this area of study, the idea
of smart radio environments (SREs) has just existed.l'?
These environments can alter the propagation channel
by applying the usage in question. The reconfigurable
intelligent surface, also referred to as the intelligent
reflecting surface, is a new technology that has piqued
the scientific community’s curiosity in realising SREs.?!
In the future, it is envisioned that a dumb wireless
environment will be transformed into a smart area, which
will enhance the quality of service and connectivity
inside the network.

The main contribution is:

The importance of antenna design is further enhanced
by the omnidirectional radiation pattern shown by the
suggested antenna. This work presents a new addition to
antenna design and wireless communication research.['®
The proposed design adds significantly to the current
body of knowledge on antenna engineering and its
practical applications with its features, including
enhanced frequency flexibility, dependability, and wide
coverage.

The following is the paper’s structure: The accompanying
thorough survey is located in Section 2, Section 3 presents
the proposed mMIMO-WST and its rationale, Section 4
shows the results and comments, and Section 5 presents
the study’s conclusion.

RELATED SURVEY

This approach has been suggested to explore the effects
of various types of nano-antennas on the performance of
wireless networks at the network level nano networks;
however, the current body of research has not yet
conducted a comprehensive investigation into this topic.
These individuals, Novia Nurain et al.l' Therefore, this

article examines the effects that several well-known
antennas, including patch, dipole, and loop nano-
antennas, have on the performance of wireless nano
networks at the network level.?®! To be more specific,
the study will concentrate on these antennas’ impact on
network performance.

The integration of reconfigurable intelligent surfaces is
set to transform the propagation zone into a 3G smart
radio environment, bringing to fruition the many 6G
wireless communication applications. In addition, Sarah
Basharat et al. The system’s efficiency is improved
using passively phase-shift electromagnetic (PPSEM)
waves.["! This is accomplished by intelligently altering
many components with a controller. Because RIS does
not depend on radio-frequency (RF) chains, it presents
a more cost-effective and environmentally friendly
alternative for developing future wireless networks.

The fundamental limits of 5G and the developmental
law of wireless communications, which states that there
should be one generation every decade, have driven
businesses and academics to focus on researching 6G
wireless technologies. It was Yun Chen and colleagues. ]
This research presents a technological identification and
analysis of 6G in the future, and it is predicted to be
a disruptive, ubiquitous, intelligent, and endogenous
wireless technology. ™

The novel thing this technique offers is the generalization
that works in thisenvironment. Specifically, we can handle
uplink and downlink scenarios that include many users,
antennas, and cells, the authors Syed A. Jafar et al.l'™
As a result of the fact that all of the base stations
(BSs) are combined into a single composite BS that
utilizes centralized processing, the uplink solution is
conceptually identical to that of a single-cell system. To
ensure that the signal of the new user may be eliminated
to satisfy the invisibility condition, it is decoded before
the signal of the present users.

Wireless Network-on-Chip (WiNoC) was created to
solve the scalability issues of multi-hop NoC designs.
Existing WiNoC systems employ token-passing protocol
and millimetre-wave antennas without considerable
directional gains to access the shared wireless channe.?%
Constructing transceivers in discontinuous frequency
bands in the millimetre-wave spectrum used for on-chip
wireless interconnects will not allow free scaling up the
number of non-overlapping channels.

PROPOSED THEORY

Wireless communication has evolved through many
iterations of information theory, including point-
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to-point, multi-channel, multi-user, and network.
Nevertheless, there are clear historical constraints
to classical information theory in the following areas:
(a) conventional communication networks are simplistic,
one-dimensional, and characterized by a lack of
complexity; (b) conventional information theory focuses
solely on syntactic information, ignoring semantic and
pragmatic details; and (c) conventional information
theory restricts itself to analyzing communication
data. Thus, new forms of information theory must be
developed to fulfil the needs of complete intelligent
networks in 6G and beyond, which are very complicated.
Cellular communication has evolved through many
iterations of information theory, including point-to-
point, multi-channel, multi-user, and network. However,
there are some clear historical limitations to traditional
information theory. First, it can only consider syntactic
information, not semantic or pragmatic. Second, it can
only consider scenarios that fit within conventional
communication networks, which are low-dimensional,
simple, and characterized by a single paradigm. Third,
it can only consider information in communication as a
source of information. Thus, new forms of information
theory must developed to fulfill the needs of complete
intelligent networks in 6G.
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Fig. 1. Massive MIMO

The Modern NR 5G networks use M-MIMO, facilitating
precoding processes, energy management, and power
consumption. It paves the way for high-frequency
communication using a variety of beamforming (BF)
techniques, which improves the user experience and
leads to higher diversity array gains. However, problems
like hardware complexity, energy consumption, RF chain
count, and algorithm designs persist when using an upper-
frequency spectrum with active antenna components
to their maximum potential. Enhanced clarity and
enhanced efficiency are required here. Everyone agrees
that M-MIMO will revolutionize wireless communication
because of its fantastic dependability, energy economy,
and spectrum efficiency benefits. The mmWave spectrum,

e

BF mechanisms, and M-MIMO technologies benefit many
real-world applications. Signal processing, interference,
channel propagation, and data transmission are only a
few of the many tasks that these innovations can handle.
In contrast, several impending technical integrations,
an ever-increasing need for data, and persistent issues
with current technologies all pose risks to mobile
communication in the future. But M-MIMO can’t work
until you fully grasp all the related ideas and all the
obstacles. As a new technique, massive MIMO improves
upon the fundamentals of MIMO. Massive MIMO describes
any systems that employ arrays of antennas, often
hundreds of antennas, to service several terminals using
the same frequency resource at once.The fundamental
idea behind a massive MIMO, as shown in Figure 1, is that
a microdevice with many base stations (antennas) can
serve a small number of customers. Broadband (fixed and
mobile) networks of the future will need to meet unique
standards for energy efficiency, security, and resilience;
One technology that may assist with this is huge MIMO.
In a massive MIMO system, a group of interconnected,
relatively small antennas carry out a single task with the
help of an optical or electric digital bus. Using spatial
division multiple access (SDMA), SAS, and massive MIMO
systems can maximize the utilization of uplink and
downlink resource channels. In long-term evolution
(LTE) and other traditional multiple-input multiple-
output (MIMO) systems, the base station estimates the
terminals’ channel responses and sends out waveforms
based on those estimates. The terminals then quantify
their answers and transmit that information to the base
station. Especially in high-mobility environments, it is
not feasible for ideal downlink pilots to be orthogonal
to each other in massive MIMO systems. Therefore,
despite the difficulties associated with their design and
technology, these systems are becoming more prevalent
in contemporary applications. The many benefits of
these systems are the main reasons for this. For example,
wireless channel capacity may be increased tenfold, and
radiated energy efficiency can be increased one hundred
times with massive MIMO compared to conventional LTE
systems. Better performance and more raises are the
outcomes of this.

At last, the difficulty of building a system within a given
size constraint grows in direct proportion to the number
of antennas used. That is, balancing the quantity of
components and requirements is critical. Despite the
availability of additional enormous MIMO systems, the
technique discussed in this chapter is limited to planar
massive MIMO. In contrast to linear arrays, planar
arrays may scan the beam in both the azimuth and
elevation planes simultaneously. The gain and sidelobes
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of planar arrays are superior to those of linear arrays,
which employ fewer elements. Planar massive MIMOAnN
essential architectural factor is the gigantic MIMO’s
structural capacity to generate a geometric design.
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Fig. 2: The multiple antenna Wireless system

The development of new wireless standards, the pace
at which the next generation of portable entertainment
devices of greater quality would be provided would be
accelerated greatly. The power consumption of mobile
devices will unavoidably increase as a consequence of this
trend, particularly when portable multimedia systems
are employed for longer periods of time and more often.
These kinds of devices have a limited amount of power
resources, thus it is essential that their power consumption
be maintained to a minimal in order to maximize their
lifespan. Taking this action is necessary in order to satisfy
the requirements of the situation.In spite of the fact that
the effects of multipath wireless channels are slowly
lessening, mobile devices will heed to use a bigger amount
of power in order to maintain the appropriate level of
service quality. The problem that highlights the objective
of this research study is to investigate the tradeoff that
exists between the amount of power that is used and
the calibre of service that is provided by wireless media
systems. This is due to the fact that the purpose provides
a description of the subject matter. The literature studies
that were quoted before did not provide an analytical
solution or an examination of the difficulty of their framed
optimization issue. This is something that we would like
to bring to your attention. It would be interesting to find
an analytical solution to a problem that involves power
optimization for wireless systems. This is because it could
yield solutions that are less difficult to achieve in terms of
space and time. This is something that it is important to
keep in mind, especially when taking into consideration
the fact that the problem is occurring in real time.The
fact that wireless systems that make use of a high number
of transmit antennas have not been taken into account in
any of the publications that have been released is another
thing that has been overlooked. A standard transmission

system that is based on a single antenna is supplemented
with space-time block codes that are sent via a number of
different antenna systems. Furthermore, the study offers
an analytical solution to a formulation of the issue of
power resource optimization, which is the second point
of inclusion. It is the responsibility at hand. The entire
power consumption of source coding, channel coding,
and transmission is the target of this endeavor, with the
objective of reducing it while taking into consideration
the limits of rate and distortion requirements. During the
process of analyzing the overall model of a communication
system that is used for the purpose of transmitting and
receiving multimedia content to and from a mobile
host, it is essential to take into consideration the power
consumption tradeoff that exists between the various
components of the communication system. It is now
time to begin the discussion in this section, and we will
begin by conducting a review of the general model of the
communication system. When taking into consideration
the problems that may arise with the quality of service
and the time-varying features of the wireless channel,
which serves as the basis of the system, the latter is of
utmost importance. The procedure of sending multimedia
data inside a wireless backbone is something that must
be carried out properly. The system shown in Figure 2
is an example of one that may be seen with the naked
eye. Our model is known to make use of a system that
is composed of a large number of transmit antennas,
and we are aware of this characteristic. An analytical
approach to a problem involving power optimization for
wireless systems is exciting, in our opinion, since it has
the potential to give solutions that are less demanding in
terms of space and time, and hence more attractive. This
is why we feel that giving such a solution is intriguing.
Since the problem is occurring in real time, this is the
situation. Moreover, not a single one of the papers has
been examined thoroughly.
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Fig. 3: Antenna integration in a wireless
communication network.

Identifying the user status of allowed spectrum resources
by unlicensed users is the essence of wireless system
technology, according to the most constrained meaning
of the term. This is performed without harming the
normal data communication of permitted users or the
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opportunistic, shared, or leased reuse of sanctioned
spectrum to carry out one’s data communication.
Rather, this is accomplished without compromising
the capabilities of the spectrum. Nodes or subsystems
inside the network that can modify their internal data
transmission parameters (such as frequency band,
transmit power, and beam direction) to improve the
overall resource utilization efficiency of the network
are what cognitive radio technology refers to in its
most comprehensive sense. The information that is
acquired from the world around us is used to accomplish
this objective via the use of sensing. In the traditional
concept of a cognitive wireless network, the main and
secondary networks are the essential components that
make up the foundation. This is true according to the
model. An individual primary user transmitter (PT)
and several primary user receivers (PR) comprise the
main network’s component parts. When it comes to
communication on the permissible frequency band that
is accessible, the secondary network is equipped with a
secondary user transmitter (ST) as well as a large number
of secondary user receivers (SR). Through opportunistic
sharing, leasing, or monitoring the consumption of the
legal spectrum, it is possible to access the spectrum
by which private data transmissions are authorized.
The study on cognitive wireless networks may be
broken down into two primary areas, made clear by the
rationale just presented. Spectrum detection technology
and spectrum multiplexing technology belong to the first
group, whereas the second group comprises the latter.

The transmission signal transmitting on the permitted
frequency band is sampled and analyzed to ascertain
the user status of the authorized wavelength band. A
cognitive network spectrum detection procedure may
be split into two categories due to the many detection
target nodes involved. To discover the primary network
nodes that are broadcasting and to locate the major
network nodes that receive signals. Determining whether
or not a matching receiving node covers the transmitting
node is a common method for identifying whether or not
receiving nodes are present. Finding receiving nodes
is accomplished by this method, which is the most
common strategy. The only thing necessary to achieve
this objective is the identification of the local crystal
oscillator leakage (LO) at the radio frequency (RF) front
end of the receiving node.

Because the receiving node does not send data, this is
carried out. In theory, it is possible to manage networks
and the components that comprise networks. Network
management’s role is to ensure and monitor the network
under control. Among the most important obligations

included in the scope of network administration are the
execution of tasks such as network planning, network
setup, and network monitoring. The word “network
planning” refers to planning the parameters necessary
for the communication network to function appropriately
in accordance with the communication needs. It is
important to realize the parameter configuration
procedures of the communication network connection
to establish the planning parameters for the equipment
attached to the communication network.

Increasing spectrum efficiency is the goal of this
technique, which not only has more practical relevance
than the two plans that came before it in terms of
cost and execution but also has a higher practical
importance than those plans. Increasing the frequency
band is the second approach that might be considered.
On the other hand, The resources available for wireless
frequency bands are relatively limited in scope. This is
the foundation upon which the MIMO technology and
its associated technologies are based. At the time of
transmission, multipath propagation takes place in the
conventional wireless communication system because
of the characteristics of the wireless channel. The
system’s transmission performance is severely hindered
due to this propagation, which causes the energy of
the wireless signal to disappear. Multiple antennas are
used by the MIMO technology to broadcast and receive
data at both the transmitting and receiving ends of the
communication.

Effective use of multipath propagation, elimination of
its influence on system performance, and enhancement
of system performance are all made feasible due to
this opportunity. Increasing the capacity of the system,
eliminating the impact of wireless channel multipath
and time-varying fading, improving the reliability of
signal transmission, and reducing the spatial diversity
gain of transmission error rate are all possible outcomes
that can be achieved through the utilization of MIMO
technology, which has the capability of providing the
system with spatial multiplexing gain. Additionally, it
is possible to get all of these advantages concurrently.
MIMO technology has the potential to increase the
system’s capacity; nevertheless, for the technology to
be successful, the subchannels must be independent.

RESULTS AND DISCUSSION

The 6G network system can extract, classify, and
anticipate features; it will also be crucial in detecting
application vulnerabilities and aberrant traffic as part
of system security. The 6G network will be able to
intelligently detect problems and optimize configurations
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with the help of wireless modules installed at each tier.
Due to the massive amounts and intricate architectures
of network data, the Modern 6G network system has
several challenges in real-world applications, including
slow training speed and sensitivity to disruptions. This
highlights the need for improved reinforcement learning
frameworks, quicker online learning patterns, and
novel approaches to training high-dimensional neural
networks.

Dataset Description: This dataset provides extensive
information regarding the operations of analogue
television station transmitters. It should be noted
that the source files used to compile this final dataset
contained some errors, specifically regarding the data
on ground elevation in terms of latitude and longitude
and data on frequency assignment. Ignoring these
possible errors, this is still a great resource for anyone
studying broadcast engineering, wireless communication
policy and regulation, or media studies from a historical
landscape viewpoint since it focuses on analogue
transmission systems rather than today’s digital
landscape. 2"

a) Spectrum Efficiency

The wireless system helps the secondary MIMO devices
increase the spectrum’s efficiency to make it available
to the main points of entry. Every part of the wireless
network serves as a scattering object in the far-field path
loss model that is being studied. This allows the Internet
of Things signal to be directed in a certain direction to
achieve the highest possible signal gain. Based on the
findings, it is clear that the Wireless system improves
system performance. Researchers examined the Internet
of Things (IoT) network using access points provided by
the wireless system in the presence of generalized fading
and shadowing. Bit error rate (BER), outage probability
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(OP), and average capacity were used to illustrate the
advantages of using access points enabled by wireless
systems. Also, the writers stressed the importance of In
addition to the potential. Wireless systems are used in
reality, but they introduce additional difficulties, such as
passive beam forming optimization and CSI collection. We
tackle the most important problems of developing and
deploying wireless system-assisted networks. The key
to successful Internet of Things (loT) networks that use
wireless systems is striking a balance between the price
and quantity of deployed wireless system components.

b) Channel Acquisition:

The performance improvements offered by wireless systems
heavily depend on the presence of CSI, which is notoriously
difficult to get in reality. If the wireless system is disabled, tra-
ditional channel estimating methods may be used to estimate
the direct channel. Passive Wireless system components do not
have the processing or transmission capabilities to assess the
transmitter-to-wireless system or receiver-to-wireless system
channels. Consequently, the most current transmitted chan-
nel, the wireless system’s ability to estimate the product of the
channels between the transmitter and the receiver algorithms
charged with channel estimation. Thankfully, this is more than
sufficient for the majority of application data.

Channel Acquisition
*
\
o u

Band Width

Fig. 5: Channel Acquisition

C) Efficient energy Acquisition:

To enhance the entire performance of the EE, wireless sys-
tem-aided networks may do more than maximize rates or SINRs
or minimize power consumption. The authors maximized sys-
tem EE by optimizing transmit power allocation and wireless
system phase shifts when a wireless system aided several users
in a MIMO downlink. According to the simulation findings,
this approach outperforms traditional multi-antenna relaying
by 300. It combines sequential fractional programming, alter-
nating maximization, and gradient descent search methods.
In addition, the authors investigated an energy efficiency maxi-
mization problem for a wireless system-assisted MIMO system
using rate splitting multiple access. The authors optimized the
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wireless system’s phase shifts, and BS transmit beamforming
using the MIMO technique. Based on the simulation results, it
has been determined that the proposed method produces a high-
er EE level than the conventional NANO and PPSEM schemes.

CONCLUSION

This paper determined the most important technologies
and discussed the interesting research prospects;
examples are full-band transmission, new modulation
and coding systems, integrated networks across aircraft,
ground, and ocean, and other similar technologies.
When it comes to 6G, which is still in its infancy, there
is still a significant amount of time left until a research
strategy that is both clear and consistent is formed. To
shed light on the subject, this study will act as a guiding
concept for the current research conducted into 6G. The
enormous advantages of a large-scale MIMO system for
5G and future 6G wireless networks are undeniable, but
there are still a number of implementation issues and
signal optimization challenges that must be resolved
before the potential of smart active antenna element
processing can be completely realized. Massive MIMO is a
well-respected and efficient alternative for 6G wireless
networks, and this study examined its implementation
on many levels. The antenna’s flexibility to transition
between comparable states improves system
dependability by ensuring strong communication linkages.
The suggested designs also have many useful practical
applications. It is possible to carefully flip between
states with comparable operating bands to maximize the
antenna’s performance and prevent interference from
nearby networks. Broadband expansion, facilitated by
merging the bandwidths covered by comparable states,
benefits applications requiring high data rates. Antennas
with omnidirectional radiation patterns are ideal for
Wi-Fi, Bluetooth, the Internet of Things (IoT), and mid-
band 5G because they provide stable communication in
any direction within their coverage area. In addition,

the antenna’s versatility in many communication
applications is shown by thoroughly examining operating
frequencies and emission patterns. To achieve frequency
reconfigurability and adopt many communication
standards. Efficient wireless communication systems in
a variety of contexts are made possible by this method,
which aids in the creation of small, flexible, and high-
performance antennas. It allows the antenna to adapt
to multiple communication protocols and bands easily.
This study’s findings open the door to further research
into frequency-reconfigurable antennas and their
potential uses in wireless communication systems. The
suggested solutions provide an encouraging way forward
for improving wireless communication capabilities and
tackling the problems of frequency adaption.

Concerning the acquisition of wireless systems and the
design of passive beamforming, we also presented an
overview of the most recent research contributions that
have been made. The effectiveness of merging wireless
technologies with artificial intelligence is also brought
to light in this article. The study will be an invaluable
resource for researchers in the future, paving the way
for 6G wireless networks to unleash the full potential of
wireless technology.
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