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Abstract

5G and beyond systems are being built to be prospective by responding to
the different needs of a diverse range of applications, which represents a
significant departure from this approach. Owing to its openness, encryption
techniques, verifiability, integrity, and decentralized design, blockchain has
evolved as an important approach. 5G and Blockchain might transform
emerging technology. 5G offers consumers high speeds and QoS, while
blockchain ensures peer-to-peer trust and privacy. Blockchain is a revolu-
tionary technology having wide range of applications in various domains
like Artificial Intelligence, Internet of Things (IoT), Cybersecurity, Wireless
networks, 5G and beyond networks, etc. In this paper, the role of Blockchain
technology in 5G and beyond networks is discussed. This paper also high-
lights the various challenges that acts as a hindrance while implementing the
Blockchain in 5G and beyond networks. Moreover, the paper also discusses
the future aspect of Blockchain in 5G networks.
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1 Introduction

Wireless networks of the fifth generation (5G) are being installed all over
the globe. By linking heterogeneous devices and machines, 5G advance-
ments aim to serve a wide range of application areas with substantial
gains in respect of high quality of service, greater network capacity, and
higher system performance. The fourth industrial revolution, often known
as Industry 4.0, will be ushered in by 5G technology. Hardware and software
advancements are allowing aspects for the Industry 4.0 revolution to take
place. However, blockchain is one of the essential technologies in the mobile
communications and connectivity field that deserves greater research and
development. Blockchain networks allows secure peer-to-peer connection
with ground base stations or indeed relay network performance measure-
ments to AI techniques in a self-organizing network configuration to help
monitor and optimize radio access structures. Any network adjustments may
be done using blockchain-enabled smart contracts or a rules processors in
Self-Organizing Networks that was set up when the network was created or
changed. The development of a trustworthy billing system will be required
for future business strategies based on sharing 5G network resources. In
conjunction with existing AI-enabled SON technologies, blockchain-based
network slice exchanges and billing systems may assist overcome these
obstacles and accomplish the closed-loop automation ideal.

Scientists and groups have identified a variety of security problems with
5G systems, namely decentralization, accountability, data interoperability
hazards, and network security concerns. Additionally, traditional solutions
may not be enough to cope with 5G’s security needs. Because 5G is often
implemented in heterogeneous networks with a large number of ubiquitous
devices, reliable and autonomous technologies are essential. User equipment
might also conduct smooth handoffs between 5G networks and WiFi to obtain
the optimal data connection. In purview of managing such a transaction, a
bunch of service providers may form a consortium blockchain framework
to create an interoperable method of verification and administration of such
handoff communication. For many AI algorithms, blockchain may function
as a safe storage of data/transactions. The data from which AI learns is only as
good as the data from which it learns. Consensus algorithms, the immutability
of blockchain transactions, and cryptography-based encryption would all
contribute to data integrity and security. The application of blockchain in
the healthcare business for securely storing and exchanging patient data is
extensively established.
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Smart contracts [1] would allow business-oriented applications like as
invoicing, by providing an immutable record of a user’s interactions with
the network (s). It can also manage automatic network resource sharing
settlements across multiple telcom networks. Highly distributed architec-
ture and peer-to-peer network properties, blockchain lends itself nicely to
decentralized designs. This may be the single most compelling argument for
many individuals to assume that blockchain represents a forerunner of a new,
more user-centric internet. Users will no longer have to remember several
identities, and they will have more control over who they share their data with.
People will have a single identify that will allow them to access networks
from different operators without being tethered to a single one. Developing a
decentralized internet does not seem too far away as carriers move away from
fundamental business models and toward MEC-centric ones.

For 5G edge computing use litigation concerning automotive networks,
public blockchain models may be employed to facilitate the exchange of
vehicular and traffic information. This may be used as a rapid and perma-
nent record for settling claims for vehicle insurance. The requirement for a
large network of IoT devices to interact with each other with millisecond
responsiveness in situations such as smart buildings and UAV fleets may
be met by blockchain-enabled administration and identification of such gad-
gets. Although the innovation and its prospective applications are exciting,
blockchain still has to address the problem of scalability before it can be
used effectively in telecom networks. The durability of smart contracts would
have to be evaluated on a scale that platforms like Ethereum have never seen
before. Interoperability between various blockchain networks or technologies
must also be built. The use case of blockchain for automotive insurance
settlement is an instance of collaboration between a diverse collection of
stakeholders, including as vehicle manufacturers, insurance firms, operators,
networking technology suppliers, and regulators. This also illustrates why
blockchain applications have not sparked the same level of interest in this area
as they have in others, such as financial services. To accelerate innovation on
techniques ideally equipped to telecommunication networks, the telecom and
networking industry must collaborate with current blockchain platforms like
Ethereum.

The 5G services are used by IoT technology, which takes the advantages
of ad-hoc networks for communication. In today’s ad hoc networks, the rising
need for routing in the sphere of telecommunication is the most essential
topic. One of the developing fields that arose from Mobile Ad Hoc Networks
is the Flying Ad Hoc Network (FANET). A routing protocol has a significant
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issue in determining the most optimum route in any network. Using modified
AntHocNet, this study [2] provides a unique routing mechanism for FANET.
In comparison to previous heritage best route selection strategies, the ant
colony optimization methodology, or metaheuristics in general, has proven
improved availability and security. The subject of energy saving in flying-IoT
is addressed in this research [3]. This study uses DSDV routing to provide
a revolutionary solution for the internet of flying vehicles. The bellman-ford
algorithm, which includes routing updates, information dissemination, and
the stale approach, is described in ISH-DSDV. In contrast to other modern
routing protocols, DSDV achieves the best outcomes. In the case of flying
networks, the migratory mobility model is used to test the performance of the
proposed scheme.

2 Related Work

5G and Blockchain might revolutionize future technology. 5G offers con-
sumers excellent rates and service quality, whereas blockchain ensures a
high degree of peer trust and security. 5G applications have a wide range
of requirements in terms of performance, throughput, latency, and other
aspects. For dependable and fast connection, 5G is often used in augmented
reality, self-driving cars, and other IoT applications. A more sophisticated
and effective strategy would be necessary to perform effortlessly and safely
in such settings. 5G edge networks can safeguard communications between
peripheral entry points, allowing for the creation of a wide range of flexi-
ble and configurable applications. Edge networks have the benefit of being
the first to integrate other well-known technologies like blockchain and
autonomous learning into wireless networks, resulting in enhanced services.
The authors [4] offered a smart system that integrates blockchain technology,
5G, and Federated Learning to establish a transaction framework that is
both efficient and safe in this article. Federated Learning allows user equip-
ment to train an artificial intelligence prototype without revealing the user
equipment’s sensitive data to the general public or model suppliers.

Innovative delivery models will be enabled by 5G cellular technology [5],
which may worsen security issues. Unlike historical mobile networks, 5G
wireless networks will be decentralized and pervasive, with a focus on privacy
and security from the standpoint of services. Because there are so many
different kinds of devices and so many of them are linked, information
security in 5G is more difficult. A significant challenge is how to offer an open
information architecture for flexible interference management, data sharing,
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and multiuser connectivity, for instance, in order to accomplish ubiquitous 5G
service supply while maintaining high data preservation and transparency. To
put it another way, prior generations’ security designs lack the complexity
required to protect 5G networks.

IoT devices are becoming more important in the current day as traditional
gadgets grow more autonomous and intelligent. On the one side, high-speed
data transmission is a key problem in which a 5G-enabled environment is
critical. These IoT devices, on the other contrary, transmit data via protocols
based on a centralized design, which may result in data security vulnerabil-
ities. Combining artificial intelligence with 5G wireless networks addresses
a number of difficulties, including autonomous robotics, self-driving cars,
virtual reality, and security concerns. The system’s major objective [6] is
to build confidence among network users without relying on third-party
authority. Blockchain has emerged as a major technology for maintaining
the network’s event logs, since it is built on a distributed ledger. For IoT
devices, blockchain enables a secure, decentralized, and trustless ecosystem.
Nevertheless, connecting IoT with blockchain presents a number of issues,
one of which is poor throughput. As a result, blockchains will not be able
to provide capabilities for a 5G-enabled IoT network. The blockchain’s
network is the bottleneck in terms of throughput. The delayed transmission
of operations and blocks in the P2P network prevents miners and verifiers
from mining and verifying new blocks as quickly as they would like. As a
result, the main difficulty with IoT-based blockchains is network scalability.
Blockchain has various other applications as well and it can also be aligned
with machine learning, pandemic prediction [7], IoT, and cybersecurity. The
relevance of blockchain for improving decentralization, confidentiality, and
consensus-aware medicinal delivery process by drones is discussed in this
study. The authors [8] have gone through the history of blockchain, the
5G-IoT ecosystem, and unmanned aircraft.

As it becomes more ubiquitous, blockchain is causing havoc in a variety
of industries. The immutability, security, cost cutting, transparency, and quick
processing qualities of Blockchain are attracting interest from a variety of
application sectors. Several industries have been able to improve their present
systems or implement a system architecture change thanks to blockchain
technology. Blockchain, for example, has allowed IoT systems to increase
their service quality while still meeting their security needs. Several studies
are using to provide safe vehicle identification and transference, message
authentication, and an indisputable automotive reputation record; blockchain
will be used to handle trust in 5G-enabled UAV. Vehicular network systems
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involve management for data storage, secure communications operations,
and non-interference connections. Blockchain is a good candidate solution
for 5G vehicle network systems because of its immutability, tamper-proof
nature, and built-in security. A systematic literature review of Blockchain’s
applicability to 5G vehicle networks, architecture, and technological elements
is presented in this study [9]. The authors also explore and emphasize some
of the concerns and challenges that come with using Blockchain technology
in 5G vehicle networks.

Software-Defined Radio (SDR) allows for path selection for end-to-
end application data transmission, enabling unprecedented levels of granular
control over what data can and cannot be exchanged. In this study [10], a
supportive big data-based “cognitive dynamic origin routing protocol” for
cognitive-based IoT networks is presented to simultaneously determine the
channel path from source to destination at the network layer. The suggested
protocol cognitively DSR with simultaneous channel route entry require-
ments outperforms the experimental findings. The Internet of flying systems
has made great development in recent decades. Several airborne vehicles
connect with each other to build ad hoc networks in the air. Flying objects’
uneven energy consumption will result in early failed objective and a quick
drop in network longevity. This paper [11] demonstrates how to leverage
each Unmanned Aerial Vehicle (UAV’s) remaining level of energy to assure
a high degree of safety while utilizing AntHocNet, an ant-based routing
approach. UAVs have lately received considerable attention owing to their
efficient constructions, low cost, quick accessibility, and potential to build
an ad hoc wireless mobile hotspots. IoT-enabled UAV is a new study [12]
subject that leverages location tracking as airborne technology advances. The
authors provide an unique approach for detecting interior and open-air three-
dimensional (3D) regions of nodes by assessing signal intensity in this paper.
A route loss theory and a decision tree deep learning classifier are used in the
mathematical formulation.

3 Exposing Blockchain and 5G Technology

Cellular regulations have changed through time, with each generation intro-
ducing new services and capabilities in response to market demands. This
development was primarily focused on boosting performance, range, and
bandwidth. With various technological breakthroughs, the demand has gone
without the need for maximum bandwidth to include massive equipment
connection and regions that allow high reliability and low bandwidth
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transmission. Numerous technological advancements are being implemented
into WiFi technology to answer the inadequacies of earlier technologies
and to address the demands of various users. Software-Defined Networking
(SDN) [13], Network Function Virtualization, cloud computing, and multi-
access edge computing are some of the technologies used at various levels in
the network. Considering 5G networks must be adaptable and able to grow in
the future, such a diverse set of technologies is required. Numerous successful
5G network installations have taken place across practically all continents to
test the network’s abilities. Nevertheless, combining so many platforms to
serve a variety of services poses a number of security, network resilience,
and confidentiality, resilience, and data integrity concerns. Several networks
now use centralized design, which will not scale effectively as the number of
devices and data grows. The 5G ecosystem has centralized design also poses
a security risk. The appropriate authentication centre identifies, authenticates,
and connects all endpoints. Even though devices are close together, interac-
tion between them must flow via the network. Such a model is vulnerable
to congestion, outages, and concerted assaults that might disrupt the whole
network’s functioning. One answer to this problem is to utilize a decentralized
and distributed structure. Future networks, unlike conventional networks, are
predicted to be dispersed and decentralized. From the physical layer to the
application layer, a dispersed 5G network architecture may provide enormous
performance advantages. 5G devices will also function in a robust and tough
environment, with multiple devices interacting and cooperating to increase
efficiency. Figure 1 shows the applications of 5G technology that is classified
into three categories: based on low latency and high reliability, based on IoT
devices, based on throughput.

Figure 1 Applications of 5G technology.



1386 K. Kaushik

3.1 Comparative Analysis of Blockchain for 5G Networks
Related Papers

This section highlights the comparative analysis of latest papers in the area
of Blockchain and 5G. Table 1 shows the major findings of the papers based
on some common parameters that are there in the latest papers related to
Blockchain and 5G. Based on six important parameters – Blockchain, 5G,
AI, IoT, Smart contract, and security, the Table 1 is created to highlight the
major findings in the latest related research.

3.2 Blockchain Challenges in 5G and Beyond Networks

Unlike traditional centralized privacy and security solutions, blockchain uses
decentralised consensus protocols to validate and verify numerous transac-
tions that are designed to become an essential component of the blockchain
platform. In this article [20], the authors reviewed the available literature
and then present the fundamental ideas of blockchain and machine learning.
Then, in an IoT setting, the authors offered a thorough taxonomy for integrat-
ing blockchain and machine intelligence. The authors [21] highlighted 5G
communications infrastructure and mobile cloud technologies as potential
technologies that may benefit drone-enabled settings while also addressing
some of the concerns. The authors also discuss 5G and MEC methods,
outlining the current state of the art and attempting to address each of the
latter’s problems. The authors presented a novel 5G roaming network topol-
ogy based on a permissioned public blockchain with smart contracts in this
paper [22]. During the implementation of 5G networks using the Blockchain,
there are various challenges that comes in the path. This section discusses the
blockchain challenges in 5G technology.

• Privacy of Data: Companies, organizations, and people are all concerned
about data privacy. It is especially important for 5G operators who store
sensitive consumer information like as credit card numbers, addresses,
subscription and use data, and payment histories. With the implementa-
tion of the EU GDPR legislation [23], privacy rules have grown more
severe in terms of preserving users’ records and information, as well
as offering consumers access and ownership over their data. Because
blockchain data is irreversible, data kept or published on a blockchain
cannot be removed or forgotten. Once it comes to blockchain privacy,
however, no personal data should be retained on the blockchain; instead,
only references to such information should be maintained.
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Table 1 Comparative study of blockchain and 5G related papers
Author Year A B C D E F Major Findings
Mistry
et al. [14]

2020 3 3 3 7 7 7 This article provides an in-depth
analysis of state-of-the-art ideas for
blockchain-based industrial
automation leveraging 5G-enabled
IoT as a basis for applications such
as smart cities, home automation,
Healthcare 4.0, Smart Agriculture,
Autonomous automobiles, and
Supply - chain management. By
enabling fine-grained decentralized
access control, blockchain may
change most present and future
industrial uses in several areas,
according to existing suggestions.

Zhang
et al. [15]

2019 3 3 3 3 7 7 In this paper, we provide a
customizable and resilient edge
service management architecture
based on edge intelligence and
blockchain technology. Then, we
construct a credit-differentiated
edge transaction approval
framework based on a cross-domain
cooperation influenced edge
resource scheduling approach. The
suggested systems enhance edge
service price and capacity
significantly, according to numerical
data.

Praveen
et al. [16]

2020 3 3 3 7 3 3 The authors have listed the precise
areas where blockchain might be
used to improve the privacy and
security of 5G services for
consumers in this paper. The present
obstacles in 5G rollout and
upliftment, as well as associated
blockchain-based solutions, are
explored. Along with the 5G
blockchain application, a
methodology for Multi-Operator
Network Slicing in 5G is described.

(Continued)
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Table 1 Continued
Author Year A B C D E F Major Findings
Tahir et al. [13] 2020 3 3 3 3 3 3 The authors of this study looked

at the current level of Blockchain
implementation in 5G
technology and considered how
it may assist allow multiple
services at front, edge, and center
by enabling 5G and beyond
technical solutions. The authors
have proposed a framework for
Blockchain applications in 5G
networks based on the study and
explain numerous difficulties
that may be handled via
Blockchain integration. A
number of field experiments and
proofs of concept that use
Blockchain to solve the current
5G deployment’s problems is
also discussed. Furthermore, the
authors have highlighted some of
the issues that need to be
overcome in order to fully realize
the promise of Blockchain in
networks beyond 5G.

Yue et al. [17] 2021 3 3 7 7 3 3 This article presents a clear and
comprehensive overview of
current research on
decentralizing apps using
blockchain in the context of 5G
and beyond. It covers five
components of reason for
decentralizing apps using
blockchain and present four
burning 5G and beyond issues.
Nine essential blockchain
modules are highlighted and how
these modules might affect
decentralization is discussed in
detail. The authors also
highlighted how decentralization
and several desirable blockchain
qualities are related.

(Continued)
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Table 1 Continued
Author Year A B C D E F Major Findings
Chaer et al. [18] 2019 3 3 7 7 3 7 In this paper, the authors have

examined and emphasized the
usage of blockchain in 5G
networks. The paper provides a
summary of blockchain
capabilities, including,
decentralized storage, smart
contracts, and trustworthy
oracles. The possibilities for
using blockchain technologies to
provide 5G services are
discussed in this paper.

Gao et al. [19] 2021 3 3 7 7 7 7 The results in this article are a
great starting point for
developing a government policy
to help with the application and
implementation of
blockchain-based 5G
communication networks for
smart cities.

A: Blockchain B: 5G C: IoT D: Artificial Intelligence E: Smart contracts F: Security.

• Reputation and Nomenclature: To manage numerous of the participants
and organizations in the blockchain and 5G ecosystems, a decentralized
registration procedure with trustworthiness, sustainability, efficiency,
and effectiveness is necessary. A system like this might be built using
smart contracts and decentralized storage. To connect blockchain IDs,
public keys, and identities to real identities for 5G network participants,
a decentralized identity registration process is also required. These
players must be connected to a decentralized reputation system, which
may be developed using smart contracts and will provide aggregated
reputation ratings to all stakeholders and oracles based on their previous
actions and services. Service users may submit reputation scores to
a reputation smart contract, which will aggregate the scores to allow,
authorize, and authenticate 5G end users.

• Compatibility: Compatibility across multiple blockchain systems is
still a difficult problem to solve. There are several different kinds
of blockchain platforms toward which 5G stakeholders may connect
currently. It is a significant obstacle that researchers must face and
conquer.
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Figure 2 Blockchain challenges 5G technology.

• Expandability: In 5G technology [24], payloads and transported data
have a goal end-to-end delay of less than 1 millisecond. That strict need
necessitates very high - throughput screening configuration and setup
operations. To improve the performance of today’s public blockchains,
researchers are looking at new blockchain topologies, sharing methods,
block size increases, and consensus mechanisms.

• Cloud storage cost overhead: Developing and sustaining a private or
collaborative blockchain network requires factoring in the price of cloud
computing to support the blockchain nodes, which may be expensive
if not regulated. Every transaction on Ethereum (an example of public
blockchain); must be compensated in gas units. A single unit of gas
symbolizes the compute and energy used by mining nodes to leverage
the smart contract. The transaction costs are based on the function code
that smart contracts will perform. Substantial fees may be charged if
smart contract functionalities and its corresponding scripts need a lot of
processing or aren’t built efficiently.
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• Smart Contracts: Mostly on open Ethereum blockchain, there are around
15 million smart contracts in use. The main problem is the conversion of
normal contracts into the smart ones for the 5G environment. Especially
given the high granularity of IoT devices expected in a typical 5G
network. Another point to consider is the legality of the smart contracts
in use. In most cases, smart contracts’ legal standing is determined
by whether or not they are part of a binding contract with a certain
jurisdiction. Another significant concern is the safety of smart contract
programming. Smart contract code may potentially have defects or
vulnerabilities that hackers might exploit. Smart contract code must be
safe and devoid of vulnerabilities.

• Compliance: At the regional and international levels, smart contracts
and blockchain are currently largely unregulated and does not have
any standard to follow. Local and international standards, legislation,
and administration are required for widespread use of blockchain in
the telecom industries and 5G. Normalization may take place inside
telecom industry groups to address telecom-service-specific blockchain
solutions, or it can happen independently of other factors.

3.3 Blockchain and 5G: Research Opportunities

The 5G and beyond ecosphere will be marked by a growing number of
stakeholders and interconnected products and applications, not all of which
will be managed by the same organization. Developing confidence in such a
broad and diversified environment is critical to the technology’s worldwide
acceptance. In this regard, it’s critical to address the privacy and security
threats posed by this diverse ecosystem. The authors of this article [25]
discuss the trust concept and its aspects in 5G and even beyond networks, as
well as upcoming trust facilitators and research paths. In addition, the authors
developed a blockchain-based data security system to promote data trust in
machine learning pipelines. Drones combined with Blockchain and AI tech-
nology have the potential to overcome telecommunication security issues.
The existing research [26] focuses on 5G-based drone connectivity, and quan-
tum drones applications require a more detailed knowledge of Blockchain and
AI opportunities. This article [27] proposes a 5G network ecosystem powered
by blockchain-enabled UAVs that can balance network access supply and
demand. The system offers dependable and secure decentralized delivery of
services and navigation to/from end users.
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Authentication and data exchange may be hampered by the drone’s
accessible and untrustworthy surroundings. To overcome this problem, the
authors [28] proposed a blockchain-based data sharing mechanism for 5G
flying drones that is both efficient and safe. To secure the confidentiality of
instructional problems and data exchange, this architecture uses blockchain
and attribute-based encryption. This study [29] proposes a blockchain-based
cross-domain authentication mechanism for the smart 5G-enabled Internet
of Drones. Not only do centralized authentication techniques have a single
point of failure, but they also cannot handle cross-domain identification. A
concept for a ’blockchain’-based identification system for drones has been
developed to alleviate these restrictions. Due to the evolving nature of the
Blockchain and 5G, opportunities available in this domain, some of them are
shown various research in Figure 3 below.

 
Figure 3 Research Opportunities in Blockchain and 5G.

In a fully decentralized way, the Blockchain has the ability to tackle the
numerous difficulties related with 5G, such as authentication, productivity,
and strategic planning. Below are some prominent research opportunities
available in the domain of Blockchain and 5G.

• Resource constraints in 5G enabled drones: In terms of power [30],
dimensions, and mass, the majority of present drones are constrained.
Blockchain systems often need encryption and/or consensus techniques;
however, drones are usually unsuitable of computing-intensive activities
owing to computational restrictions and battery capacity. Furthermore,
a swarm of unmanned aerial vehicles (UAVs) can create and/or gather
terabytes of data every second, comprising audio and video. It is
currently unclear if blockchain’s storage capacity can handle such a
large amount of data, and whether and how to integrate additional
storage facilities with the UAV system is an unanswered question.
Drones, on the other hand, are energy-constrained machines that need
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energy-efficient alternatives. To deploy blockchain-based drone inter-
actions in the future, the coordination of different computing facilities
such as faraway clouds, local edge computers and drones, and other
innovations such as routing protocol will become necessary.

• Blockchain computing Frameworks: Many distinct [31] kinds of
blockchains have significant computational, memory, and communi-
cations needs to provide good security, resulting in excessive delay,
wastage, and poor scalability. Furthermore, depending on the application
traffic, device mobility, and other factors, various nodes may process
millions of transactions per unit time. Current systems, on the other
hand, lack the high-efficiency infrastructure required for integrating
the blockchain. Conflicts between asset blockchain applications and
capacity limits, for example, represent a hurdle to 5G and beyond, as
well as blockchain integration.

• Blockchain infrastructure financial model: Blockchain [32] adds a layer
of trust to the network, reduces barriers to cooperation, speeds up
transaction processing, and offers to develop bigger and more effective
ecosystems. Users may instantly achieve a consensus since blockchain
offers a trustworthy platform for negotiation, and the negotiation process
is substantially expedited. The assurance of formulation and implemen-
tation of duties and responsibilities in smart contracts may minimize
transaction costs.

• Techniques for establishing consensus: Blockchains like open member-
ship and may be able to support tens of thousands of users. Furthermore,
implementing blockchains on a large scale necessitates consensus in
order to provide increased variation and to adjust to network latency.
As a result, consensus should be developed in accordance with the
advancement of DApps. Consensus is far more difficult to design in the
environment of blockchain than it is in typical distributed systems. Three
elements [33] of the blockchain setup distinguish it from typical dis-
tributed systems: open participation, unpredictability and a high number
of sensor nodes, and intricacy in game tactics.

• Performance and Scalability: In the combined blockchain-5G ecosys-
tems, despite the advantages of blockchain, performance and scalability
difficulties remain important obstacles. Compared to non-blockchain
applications, blockchain has a substantially lower throughput. The
amount of clones in the networks, as well as performance considerations
such as restricted bandwidth, are important scaling obstacles in today’s
blockchain systems.
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4 Conclusion

The introduction of 5G cellular networking technologies has sparked renewed
interest in blockchain’s ability to automate numerous cellular network use
cases. 5G is projected to open up new market prospects for both small and big
businesses. 5G enables much faster Internet transmission rate, lower latency,
and indoor and outdoor connectivity in Smart Cities. High dependability, low
latency, accurate automated control, safe hidden broadcasting, and evidence
traceability are among the particular communication and security needs of the
5G network. By complementing 5G technology, blockchains have enormous
potential for upgrading current 5G services and applications. In conclusion,
blockchain opens up a plethora of possibilities for supporting 5G technology
and new services for 5G systems. In this paper, the role of blockchain in
5G and emerging technologies are discussed along with the future research
aspects and challenges. This article also exposes the research opportunities in
the domain of Blockchain and 5G.
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