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Abstract— Sixth-generation networks (6G) are predicted to be started use by 2030, supporting the complex 
communication requirements of a data-centric civilisation where everything is interconnected. The research 
and academics started to analyse the 6G wireless network technology after the implementation of the 5G 
technology globally. The 6G networks will be more deliberate to extend cell communication and network 
capabilities to reach ultra-high-speed connectivity which could precede into the regions where the 
generation before could not. The new security features need to be advanced to guarantee the data is secure 
and protect the network from being invaded. The technology of blockchain and integration of the Internet 
of Things (IoT) has the prospect to revolutionize the networking system. This paper explores the applications 
of blockchain in IoT networking, addressing challenges such as security, scalability, and trust. Blockchain also 
enhances security, audibility, and traceability in IoT networks. Use cases in the supply chain, management, 
healthcare, and smart cities demonstrate the benefits of this integration. Challenges include scalability, 
energy consumption, interoperability, and privacy concerns. Future research should address these 
challenges to fully exploit the potential of IoT blockchain applications in networking systems. 
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networking, Security features, Data Security, Privacy concerns, IoT blockchain applications, Networking 
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I. INTRODUCTION 

Although 5G has been widely adopted, the 
article points out that it would not be able to satisfy all 
needs after 2030 [1]. According to predictions, 6G will 
have better coverage, use less energy, and be more 
affordable than 5G. To accomplish these objectives, the 
system will employ channel coding techniques, various 
antenna technologies, waveform design, multiple access, 
cloud edge computing and network slicing [2].  
Additionally, 6G is anticipated to provide fresh intelligent 
services and apps using big data and AI technology 
[4,5,6,7]. However, the paper also emphasizes the need 
for robust security and privacy measures for 6G 
networks. Several crucial security issues must be 
resolved, including data encryption, traffic analysis, and 
threat detection. The large traffic processing needed 
locally and dynamically can be handled by dispersed 
security systems, which are recommended as a 
conceivable resolution [12]. To secure success and 
sustainability, the 6G report emphasizes the necessity of  

strong security precautions to be integrated into the 
technology from the start. 
        IoT, the Internet of Things and the Internet in general 
have revolutionized most of all the interactions including 
human-to-human and human-to-machine in this present 
day [15]. The core of the IoT ideas is the networking 
system that has been developed, the current network 5G 
that is implemented widely in the world, while 6G is still 
in the research and development process [16]. Moreover, 
security requirements for both IoT and internet 
networking core systems rely on the trusted authority 
that controls the system by failing other’s variety of 
attempts to range or attack from a single point to 
spoofing [16]. The nature of IoT never leaves the idea of 
exposure to threats or attacks from the third-party 
making security a serious challenge faced. Blockchain is a 
system in which a record of transactions restricted in 
cryptocurrency usage is maintained across computers 
linked in a peer-to-peer network [15]. Any industry may 
utilise the blockchain to make data immutable [7]. Since 
its introduction in 2009, the use of the blockchain has 
multiplied thanks to the development of numerous 
cryptocurrencies, applications for decentralised finance, 
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non-fungible tokens, and smart contracts [5] [8] [11].  This 
paper emphasizes several methods in Blockchain of 6G 
technologies. The first section outlines the introduction 
of the blockchain's fundamental and 6G concept, and 
Section 2 displays an overview of the 6G's security and 
privacy and the blockchain emphasis. Section 3 contains 
a summary of the article's supporting literature. Section 
4 is devoted to methodology, Section 5 is a suggestion to 
innovate, and Section 6 is the article's conclusion. 
 

II. OVERVIEW OF SECURITY AND PRIVACY IN 6G 

TECHNOLOGIES 

A. Security Evolution of Mobile Cellular Networks  
This covers the potential threats to security and privacy 

brought by various cellular network generations. First of 
all, the early discussion started with 1G, 2G and 3G 
Networks. Using analogue modulation for voice 
transmission, 1G was created in the 1980s. However, it 
had problems with transmission, security, and handover. 
Data transmission is not secure since telephone services 
are not encrypted was neither secure nor private, 
creating a serious security risk to the network and 
individuals who used it [50].  

Although 2G security has made significant 
improvements over the previous generation, there are 
still many flaws that need to be fixed. The difficulty with 
one-way authentication is the first significant concern 
with 2G security. In this instance, the user can be 
authorised by the network but not by the network itself. 
This leads to a weakness in security that unauthorised 
base stations can take advantage of to steal user data and 
personal information. Another issue is end-to-end 
encryption, which leaves the communication channel 
vulnerable to assaults because just one part of the 
network is encrypted while the others are not. To 
overcome these security issues, network providers must 
implement two-way authentication mechanisms to stop 
unauthorised access to the network and user data. To 
increase the security of 2G networks [51], stricter 
authentication and encryption standards should be 
introduced as well as encryption mechanisms to 
safeguard user data and signalling from unauthorised 
access. End-to-end encryption should also be used to 
safeguard the entire communication channel, not just 
specific portions of it. The security of 2G networks can be 
considerably improved by addressing these problems, 
lowering the danger of attacks like data theft and 
eavesdropping. 

IP vulnerabilities, communication channel assaults, 
wireless interface threats, and Authentication and Key 
Agreement (AKA) protocol privacy issues are the key 
security concerns with 3G networks. Despite being 

introduced in 2000, 3G's 2 Mbps data transmission speed 
prevents it from supporting sophisticated services like TV 
streaming, internet surfing, and video streaming. As a 
result, the security of 2G technology is employed to 
safeguard 3G networks. Additionally, 3rd Generation 
Partnership Project (3GPP) supports several privacy 
concerns for 3G networks, such as safely finding, 
identifying, and tracking users [52]. Despite these 
precautions, 3G networks continue to be at risk from 
Internet Protocol, IP vulnerabilities and assaults. 
Additionally, one of the major security exposures in 3G 
that need to be solved is the difficulties connected to 
gasping users' identities and private information [53,54]. 

Second of all, it continues with the security matters in 
4G & 5G networks. It is evident that as mobile networks 
develop and offer faster data rates, more intricate 
systems, and better connectivity, they also encounter 
more security issues. The main security issues with 4G 
networks involve wireless radio communication, network 
authentication, tampering, eavesdropping, and data 
manipulation. In addition to viruses and operating system 
threats, tampering with hardware platforms is another 
security risk that can seriously harm mobile terminal 
devices. In addition, 4G networks are weak to 
eavesdropping, replay, and data integrity invasions, as 
well as unauthorised user issues, location monitoring, 
and Medium Access Control, MAC layer protocol flaws 
[56,57,58,59]. 

The faster data speeds and better services to connect 
the expanding number of devices as 5G networks can be 
anticipated in marketing. However, 5G networks also 
bring up fresh security and privacy issues that require 
attention. In addition, the open nature of the 5G platform 
poses privacy concerns with the revelation of users' 
sensitive data to the open state, increasing the danger of 
attack while switching between different access 
technologies and device kinds [60]. Because they do not 
have device connections, backhaul networks, which are 
found between access and core networks, have fewer 
privacy issues than access networks. 

In addition, as new techniques are created to speed up 
5G networks, security flaws are also introduced. Security 
challenges arise with Network Functions Virtualization 
(NFV) services that switch across resources [61,62]. With 
increased network capacity and additional requirements 
for new applications, 6G networks will face even larger 
security difficulties in the future. To solve the latency 
created by security processes and ensure service and 
resource availability and continuity, effective security 
solutions will be needed. For Enhanced Ultra-Reliable and 
Low Latency Communication (ERLLC) to maintain service 
continuity and quality, security measures will be essential 
[63].  Overall, it is clear that network security will 
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continue to be a critical issue as mobile networks evolve 
and advance into the future. 

There are also security improvements in 5G networks. 
In terms of security and authentication procedures, 5G is 
an enhancement over 4G. Devices can switch between 
several network types without having to reauthenticate 
thanks to the adoption of a universal authentication 
scheme. 5G utilises a Subscription Concealed Identifier 
(SUCI) during authentication to enhance network 
security and prevent the transfer of unencrypted data 
[64,65]. However, the complexity and shortcomings of 
5G could lead to security issues. For instance, a hacker 
might charge another user for network access by taking 
advantage of the unbounded route between serving and 
home networks.[66] Additionally, even if 5G-
Authentication and Key Management (5G-AKA) defeats 
International Mobile Subscriber Identity IMSI-catcher 
assaults, user tracking in 5G is still feasible. Paging users 
with less than 10 calls and tricking a device into disclosing 
its Subscription Permanent Identifier (SUPI) by displaying 
a fictitious pre-authentication notice are two additional 
ways to locate users [67,68]. 

In conclusion, all generations of networks contain 
flaws, and updating the most fundamental protocols 
might be difficult, leaving vulnerabilities. In older security 
architectures, supported services, functionality, and 
known security issues are highlighted. Signalling denial-
of-services (DoS), distributed denial-of-service (DDoS), 
user tracking and energy depletion attacks are all types 
of 6G security attacks [69]. Poor authentication and 
resource limitations are problems that affect all network 
generations and are difficult to fully address. 

 
B. Network vision and essential research projects 

 Multi-access Edge Computing (MEC), Software-Defined 
Networking (SDN), Network Function Virtualization 
(NFV), and network slicing are examples of technologies 
that were launched with 5G and are still applicable in the 
context of 6G networks. As a result, the security concerns 
related to them will still be taken into account when 
designing safe 6G networks. The possibility of flaws in the 
SDN controller, interfaces, and application platforms is 
one of the most important security issues relating to SDN. 
The scattered nature of 6G networks, distributed denial-
of-service (DDoS) assaults, and physical dangers are all 
threats to MEC [70].           

 These risks could materialise as a result of the 
deployment of numerous devices with various levels of 
embedded security. 6G networks are anticipated to 
accommodate a wide range of sectors, each with various 
security requirements, in contrast to local 5G networks 
that cater to specialised industries. As a result, 6G 

networks with insufficient security measures could give 
attackers a chance to attack the network and its devices. 
The risk of assaults is anticipated to rise as more tiny cells 
with high-density connections are deployed as part of 6G 
networks [71]. A hierarchical security mechanism that 
distinguishes communication security at the sub-network 
level from sub-network to comprehensive area network 
security is presented to address the security issues with 
6G networks. Furthermore, the usage of Zero Touch 
Network and Service Management (ZSM) architecture 
and zero-touch networking in 6G networks could pose 
serious security vulnerabilities [72]. Data privacy 
protection in zero-touch networks is difficult due to strict 
automation requirements with no human interaction, 
and the rise of attacks in closed-loop systems could be 
encouraged by complete automation combined with self-
learning [73]. To prevent potential attacks and guarantee 
data privacy, it is essential to adopt strong security 
measures in 6G networks. 
 
C. The role of blockchain in supporting 6G technologies 

 
Fig 1: Blockchain Application in 6G Technology 

 

Figure 1 shows an example for blockchain 
implementation. Blockchain is currently employed in 
numerous application fields, such as smart grids, cars, 
and IoT, after initially exclusively being used in 
cryptocurrency. [5]. The key technology in the 6G 
applications of blockchain to support technologies like 
Reconfigurable Intelligent Surfaces (RIS), Tera Hertz 
(THz) connectivity, Artificial Intelligence (AI), and tiny cell 
networks will be necessary to meet the demanding 
network performance needs of these applications [12]. 
Dense network deployment is required towards more 
infrastructure and more complicated network 
deployment [4]. Network decentralisation is required to 
give the requisite transparency and trustless in the 
decentralised network via blockchain to ease network 
implementation [6]. Very strict security is required of 
future communication systems because of their in-built 
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security features [16]. Due to the requirements of the 
applications, the decentralised security and the scalability 
of the blockchain can be found by the selection of 
appropriate blockchain components [6].  

 
Fig 2: The characteristic definition of a blockchain 

 
           Figure 2 shows the simple characteristics definition 
of a blockchain. The applications of blockchain in 6G 
networks can enhance security in terms of personal 
information, data integrity and service accessibility and 
enable massive scalability [6]. This shows that blockchain 
technology can increase the security of the 6G network in 
several aspects such as providing a very secure and 
tamper-proof way of sharing and storing the data that 
help to protect against the cyber-attacks [12]. It is to earn 
the trustworthiness of the user as the privacy of their 
data can be controlled by their own and decide who can 
access it [6]. The adaptability of blockchain technology 
makes it suitable for various applications, and it can 
provide desired levels of data integrity, non-repudiation, 
and auditability [7]. Blockchain has the potential to 
significantly improve secure access control, trusted data 
interaction, and privacy protection in the context of 
current 5G and upcoming 6G networks. [13]. By 
leveraging blockchain's capabilities, 5G and 6G networks 
can benefit from tracing, certification, and supervision 
functionalities [14]. These features enable the verification 
and tracking of data and transactions, ensuring the 
integrity of information exchanged within the network. 
Blockchain's decentralised nature also helps in enhancing 
the security of access control mechanisms, preventing 
unauthorised access, and ensuring data privacy [7].  

Blockchain technology can effectively tackle the 
challenges of softwarization, decentralisation, and open 
systems in upcoming 6G networks. It provides a secure 
and transparent framework to handle software updates, 
maintain network integrity, and establish trust among 
network components. As 6G networks heavily rely on 
software-defined networking (SDN) and network 
function virtualization (NFV), blockchain offers a 
promising solution. [20]. Decentralisation is another key 

aspect of future 6G networks, aiming to reduce reliance 
on centralised entities and promote distributed decision-
making. Blockchain's distributed ledger technology (DLT) 
architecture aligns well with the decentralised nature of 
6G networks, allowing multiple stakeholders to 
participate and contribute to network operations while 
maintaining transparency and trust [20]. Finally, open 
systems are crucial in enabling innovation and 
collaboration in future 6G networks. Blockchain 
technology can facilitate the creation of open, 
interoperable platforms where multiple stakeholders can 
engage and share resources securely. Smart contracts, a 
feature of blockchain, can automate the execution of 
agreements and transactions between different network 
entities, fostering efficient and transparent interactions 
[8]. 

III. LITERATURE OVERVIEW 

This literature overview provides a brief summary of at 
least 15 papers published from 2018 onward of key 
sources on the IoT and blockchain technology application 
in networking systems. The table shows a few previous 
articles related to blockchain in 6G communication.
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Table 1: Survey of blockchain in 6G communication. 

Articles Key Findings / 
Argument 

Supporting 
Evidence / 
 Sample 
Characteristics / 
Methods 

Strength / 
Limitations 

Significance 
 / Implications 

Research Question: IoT Blockchain application in the network system. 

[5] The article 
investigates 
the uses of 
blockchain 
technology 
outside of 
cryptocurrenc
ies. 
 
 

The article provides 
examples and case 
studies showcasing 
the 
implementation of 
blockchain 
technology in 
diverse industries 
and sectors. 

The strengths lie in 
the versatility of 
blockchain 
technology and 
potential for 
enhancing security 
and transparency, 
while limitations 
include scalability 
challenges and 
regulatory 
consideration 

The article highlights 
the significance of 
blockchain technology 
in revolutionising 
industries such as 
supply chain, 
healthcare, and 
finance, with 
implications for 
improved efficiency, 
trust, and data 
management. 

[16] The 
significance 
of security 
and privacy in 
6G networks 
is covered in 
the article. 
 
 

Analysing the flaws 
in current network 
topologies and 
protocols, the 
authors analyse the 
possible security 
and privacy issues 
in 6G networks. 

The article includes 
a thorough 
investigation of 
security issues in 
6G networks; 
nevertheless, since 
these networks 
have not yet seen 
widespread 
deployment, one 
weakness could be 
the absence of 
empirical evidence. 

To safeguard user data 
and maintain network 
integrity, which is 
essential for the 
successful deployment 
and adoption of 6G 
technology, this article 
emphasises the 
necessity for stringent 
security and privacy 
measures in the 
development and 
implementation of 6G 
networks. 

[4] The article 
identifies AI 
techniques 
for 6G 
communicati
on networks. 

The extensive 
analysis of existing 
literature, research 
papers and 
empirical studies 
on AI techniques 
applied to 6G 
communication 
networks. 

Potential biases in 
the book selection 
process, the 
evolution of AI 
technology, and 
the use of 6G 
communication 
networks. 

The impacts for 
rational decision-
making, resource 
management, overall 
network performance, 
and network 
optimisation. 
 

 
[6] 

The potential 
of the 
blockchain 
technology to 
enhance 
security and 
communicati
on in 6G 
networks 

Blockchain's 
distinctive 
properties, include 
decentralisation, 
immutability, and 
transparency  
 
 

In-depth 
exploration of 
potential 
applications and 
benefits of 
integrating 
blockchain 
technology into 6G 
networks, 
highlighting 
security-enhancing 
capabilities. 

The widespread use of 
blockchain technology 
in 6G networks can 
meet the new security 
challenges and 
improve 
communication by 
maintaining data 
integrity, boosting 
privacy, and providing 
a decentralised 
architecture for secure 
transactions. 
 

[7] The article 
explores the 
application of 
blockchain 
mechanisms 
for enhancing 
protection in 
the Internet 
of Things 
(IoT) network 
system.  

The article 
discusses various 
use cases and 
applications where 
blockchain can 
improve security in 
IoT, such as secure 
data sharing, 
identity 
management, 
access control, and 
tamper-proof 
auditing. 

The article provides 
a comprehensive 
overview of the 
application of 
blockchain 
mechanisms for IoT 
security, covering 
various use cases 
and potential 
benefits. 

The insights provided 
can guide researchers, 
practitioners, and 
policymakers in 
understanding the 
benefits, challenges, 
and considerations 
when implementing 
blockchain 
mechanisms in IoT 
security. 
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[8] The article 
explores the 
applications, 
challenges, 
and future 
trends of 
blockchain 
smart 
contracts. 

Provide examples 
and case studies 
showcasing the 
potential use of 
blockchain smart 
contracts in 
different industries, 
including IoT 
applications. 

The article provides 
a comprehensive 
overview of 
blockchain smart 
contracts, covering 
their applications, 
challenges, and 
future trends, 
incorporates 
insights from 
existing literature 
and includes 
examples and case 
studies to support 
the arguments. 

The information 
presented can be 
valuable for 
researchers, 
practitioners, and 
policymakers 
interested in 
understanding the 
applications, 
challenges, and future 
directions of 
blockchain smart 
contracts, including 
their relevance to IoT 
systems. 

[20] The article 
discusses key 
technological 
directions for 
the 
development 
of 6G 
networks. 

Discusses various 
aspects of 6G 
networks, including 
communication 
technologies, 
network 
architecture, 
spectrum 
management, and 
energy efficiency. 

Wraps a wide range 
related to 6G 
networks, 
discussing various 
technologies and 
their potential 
implications. 

Although it does not 
directly discuss IoT 
blockchain 
applications, the 
integration of IoT and 
blockchain is 
considered an 
important aspect of 
future network 
systems. 

[21] The authors 
review 
existing 
literature and 
provide 
insights into 
the potential 
requirements 
and 
challenges of 
6G wireless 
communicati
ons. 

Elaborates on the 
potential 
applications and 
requirements of 
6G, highlighting the 
need for advanced 
technologies to 
support emerging 
use cases. 

The article does not 
specifically focus 
on IoT blockchain 
applications in the 
network system. It 
provides a broader 
perspective on the 
vision and potential 
techniques for 6G 
wireless 
communications. 

The integration of IoT 
and blockchain is seen 
as a key part of future 
network systems, and 
the article helps to 
comprehend the vision 
and prospective 
methodologies for 6G 
wireless 
communications even 
though it does not 
directly mention IoT 
blockchain 
applications.  

[27] Emphasises 
the need to 
address 
scalability, 
latency, 
energy 
consumption, 
consensus 
mechanisms, 
interoperabili
ty, and 
security as 
key 
challenges. 

Debate on the 
technical aspects, 
limitations, and 
requirements for 
integrating 
blockchain 
technology in the 
context of 6G 
networks. 

The article 
addresses the 
research  
challenges 
associated with the 
implementation of 
blockchain in 6G 
networks, 
providing insights 
into potential areas 
of improvement. 

Instead of 
concentrating just on 
IoT blockchain 
applications in the 
network system, this 
study addresses the 
research challenges of 
integrating blockchain 
in 6G networks. 

[14] The article 
argues that 
blockchain 
are 
decentralised, 
secure, and 
transparent 
transactions, 
fostering 
trust and 
collaboration 
among 
different 
stakeholders 
in the 6G 
ecosystem. 

The article may 
include case 
studies, conceptual 
discussions, or 
analysis to support 
its arguments. 

The strengths and 
limitations of the 
article are not 
explicitly 
mentioned. 

The article highlights 
the potential role of 
blockchain in shaping 
the business models 
and ecosystem of 6G 
networks. 
It suggests that 
blockchain can 
enhance trust, security, 
and collaboration 
among stakeholders, 
fostering innovation 
and value creation. 
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[22] The article 
provides a 
summary of 
the current 
state of 
research and 
development 
in 6G 
vehicular 
technology. 

The article is a 
survey paper, so it 
likely summarises 
existing research, 
studies, and 
literature related to 
6G vehicular 
technology. 

The article 
concentrates on 
the potential of 
blockchain 
technology in 
transforming 6G 
networks towards 
open ecosystem 
business models. 

Highlights the 
importance of reliable 
and efficient 
communication for 
enabling advanced 
vehicular services, such 
as autonomous driving, 
connected vehicles, 
and smart 
transportation 
systems. 

[13] The article 
examines the 
potential 
benefits and 
challenges of 
leveraging 
edge caching 
and 
blockchain in 
enhancing 
the 
performance 
and efficiency 
of data 
delivery in 6G 
networks. 

The articles must 
provide research 
papers and 
academic studies, 
case studies, and 
previous surveys to 
make the article 
more consistent. 

The strengths of 
the article include 
its innovative 
approach that 
combines 
blockchain 
technology and 
physical layer 
security, which 
demonstrates 
creativity and 
relevance in the 
context of 
emerging 6G 
networks. 

The article explores 
how edge caching can 
reduce latency and 
improve content 
delivery in 6G networks 
by bringing data closer 
to end-users. It 
discusses how 
blockchain technology 
can provide 
decentralisation, 
transparency, and trust 
in the management 
and operation of edge 
caching systems. 

[15] The article 
deals with the 
inclusion of 
the smart 
contract in 
the 
blockchain. 
Smart 
contracts are 
positioned to 
revolutionise 

Blockchain smart 
contracts leverage 
the capabilities of a 
blockchain to 
enable secure and 
reliable execution 
of contracts 
without the need 
for intermediaries. 

Blockchain smart 
contracts offer 
automated and 
secure contract 
execution on a 
decentralised 
network. Their 
strengths lie in 
providing trust, 
transparency, 
automation, and 

The article emphasises 
how blockchain 
technology can be 
used to implement 
smart contracts, which 
are self-executing 
contracts with the 
terms of the 
agreement directly 
written into the code. 
The authors highlight 

various 
industries like 
finance, 
healthcare, 
energy, etc. 

eliminating 
intermediaries. 
They enhance 
efficiency, reduce 
errors, and ensure 
the integrity of 
data.  

the potential benefits 
of using blockchain 
smart contracts in 
various industries, 
particularly in the 
context of Industry 4.0 
and the Industrial 
Internet of Things 
(IIOT). 

[10] The essay 
explores 
whether the 
Internet of 
Things (IoT) is 
strengthened 
by the 
blockchain. 
 
 

Incorporating 
Blockchain into IoT 
Security, Identity 
and Access 
Management 
Systems, Cloud 
versus Blockchain 
Models, and 
Ensuring Supply 
Chain Security are a 
few examples of 
the different types 
of IoT systems that 
are discussed in the 
article. 
 

The article's 
strengths are the 
benefits of 
blockchain, such as 
immutability, 
decentralised 
structure, and 
auditability, in 
addressing security 
challenges 
associated with 
IoT, including IP 
spoofing and data 
manipulation. 

The article highlights 
the measure taken to 
set a new standard for 
securing IoT 
applications using 
blockchain technology. 
By leveraging 
blockchain, they intend 
to enhance the security 
of IoT ecosystems by 
providing a 
standardised 
framework for building 
secure IoT devices, 
applications, and 
networks. 
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[11] The core 
concepts of 
Consistency, 
Availability, 
and Partition 
Tolerance are 
presented in 
the article. 
 
 

The review 
analyses the 
advantages and 
disadvantages of 
several consensus 
algorithms, 
including Proof of 
Work (PoW), Proof 
of Stake (PoS), and 
Practical Byzantine 
Fault Tolerance 
(PBFT), in terms of 
establishing 
consistency, 
availability, and 

For terms of 
strengths, the 
article may 
emphasise that 
combining edge 
caching and 
blockchain 
technology can 
lead to enhanced 
content availability, 
faster access to 
data, and improved 
network efficiency. 

The articles accentuate 
the potential of 
utilising edge caching, 
a technique that brings 
content closer to end-
users, combined with 
blockchain technology 
in the context of 6G 
networks.  

partition tolerance. 
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IV.Methodology for Blockchain -Based Security And 

Trust For Iot Ecosystems 

Internet of Things (IoT) and Blockchain technology can 

completely change how we manage and safeguard IoT 

ecosystems [6-10]. Utilising blockchain's distinctive 

qualities to build a decentralised and secure environment 

for IoT platforms, devices, and applications is how these 

two technologies are being integrated [1]. We can 

address the issues of security, privacy, trust, and 

scalability in the ever-expanding IoT ecosystem by 

integrating the capabilities of IoT and blockchain [14]. We 

will look at many ways that IoT and blockchain might 

work together in this post to open up new opportunities 

and improve the overall effectiveness, security, and 

translucency of IoT systems [19]. 

         IoT devices connected to the internet can use 

blockchain technology to build impenetrable records of 

shared transactions [15]. IoT devices can safely transfer 

their data to be stored on the blockchain by using private 

blockchain networks. Due to the permission nature of 

these private networks, only authorised users can 

connect and validate transactions [3]. By doing this, it is 

made sure that the data is reliable and trustworthy. It is 

quite challenging for any unauthorised person to tamper 

with or edit the records once the data is posted to the 

blockchain because it becomes part of an immutable and 

transparent ledger [7][5]. The tamper-resistant features 

of blockchain, which provides a high level of data 

integrity, enable IoT [18].  

         A potent method to improve security and 

transparency in IoT ecosystems is the integration of 

blockchain technology with IoT devices [10]. IoT devices 

can securely store and share data in a decentralised, 

tamper-resistant manner thanks to blockchain. 

Blockchain protects data from unauthorised access and 

alteration by enforcing its integrity and confidentiality 

through the use of cryptographic algorithms. 

Blockchain's distributed architecture does away with the 

requirement for a central authority, lowering the 

possibility of a single point of failure and boosting the 

security of the IoT network as a whole [7]. Furthermore, 

stakeholders may independently confirm the legitimacy 

and data integrity thanks to blockchain's transparent and 

irreversible nature, which also creates a clear audit trail of 

all transactions. This openness encourages trust among 

participants and makes it possible to track and trace IoT 

devices and the data they generate effectively. 

Blockchain enables direct peer-to-peer interactions 

between devices, accelerating the IoT sector's efficiency 

and removing the need for middlemen. As a whole, 

blockchain equips IoT devices to improve security, 

guarantee data integrity, and offer transparency to IoT 

ecosystems, creating the groundwork for a more reliable 

and secure IoT infrastructure [25]. 

         By doing away with the requirement for a third-party 
mediator in IoT networks, blockchain-based smart 
contracts provide a revolutionary solution. "Smart 
contracts" are self-executing agreements with specified 
terms and conditions that are recorded on a blockchain 
[15]. These agreements do away with the requirement for 
manual intervention by automatically starting specific 
actions when specific criteria are met. They function as 
digital agents that, in place of middlemen, check, 
authorise, or disapprove agreements depending on 
predetermined criteria. This not only simplifies the 
procedure but also lowers costs and boosts productivity. 
IoT devices can use smart contracts to autonomously 
carry out trusted forms including ownership transfers, 
resource sharing, and payment execution without relying 
on a central authority.  
          IoT systems, applications, and devices can 
substantially benefit from the scalable and decentralised 
environment that blockchain technology offers [10]. The 
enormous amount of data created by IoT devices is 
frequently too much for traditional centralised systems 
to handle, which causes bottlenecks and poor 
performance. IoT networks can divide data processing 
and storage over several nodes using blockchain's 
decentralised architecture, doing away with the need for 
a single central authority. This decentralised strategy 
boosts the IoT ecosystem's resilience and fault tolerance 
in addition to scalability [4]. With blockchain, IoT devices 
can interact and transact with one another directly, doing 
away with the need for middlemen and cutting down on 
latency. Peer-to-peer communication has been 
streamlined, which speeds up transactions and lowers 
the price of involving third parties. The decentralised 
nature of blockchain adds an additional layer of security 
by eliminating single points of failure, making it more 
challenging for malicious actors to compromise the IoT 
network [1]. In conclusion, IoT devices, platforms, and 
applications may operate more effectively, safely, and 
seamlessly in the quickly changing IoT ecosystem thanks 
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to the decentralised environment provided by blockchain 
technology. 

           Figure 3 shows the decentralisation of 
management using blockchain. Blockchain The 
traceability of food products could be revolutionised by 
IoT technologies, ensuring accountability and 
transparency across the supply chain. A food product's 
entire path from fields to grocery shops to homes may be 
tracked and validated using blockchain technology on a 
decentralised, unchangeable database. IoT gadgets, such 
as sensors and Radio-Frequency Identification (RFID) 
tags, can be included in the supply chain to gather real-
time information on the place of origin, the standard of 
food, and how it was handled. This data can be safely 
saved on the blockchain along with other pertinent 
information like temperature, humidity, and 
transportation information. With this knowledge, 
consumers may trace a food product's complete lifecycle 
and learn more about its origin, manufacturing 
processes, and history of distribution [40].  
          Vendors are already striving to integrate the IoT and 
blockchain in a variety of ways. Trust-building, cost-
savings, quicker information exchanges, and scaled 
security are the four ways that IoT can benefit from 
blockchain technology, according to a recent whitepaper 
from Tata Consultancy Services. But there are still a lot of 
operational and compatibility problems that need to be 
addressed, much alone fixed. IoT and blockchain pairings 
have brought up legal and compliance challenges that 
need to be addressed [37]. 
        By enabling IoT devices to safeguard data and 
increase industry openness, blockchain technology 
improves security and transparency in IoT ecosystems. 
Data security can be improved by using blockchain, which 
is one of its main benefits. IoT devices are susceptible to 
cyberattacks because they produce and send enormous 

amounts of sensitive data [16][46]. Blockchain offers 
numerous security solutions to address this. First of all, 
data entered into the blockchain is immutable, which 
means that once it is done, it cannot be changed or 
tampered with. It is very safe against unauthorised 
differences appreciations to this function, which 
guarantees the integrity and validity of IoT data. To 
provide another level of protection in a blockchain, data 
is indeed hashed, but not necessarily before being stored 
on the blockchain. Instead, data is hashed and included as 
part of the transaction block [17].  
 

V. RECOMMENDATIONS 

      Innovating 6G network and application security 
requires a collaborative and forward-thinking approach 
that involves detailed research, collaboration between 
academia and industry, and a comprehensive assessment 
of potential threats and risks. Strengthening privacy and 
data protection mechanisms through encryption, 
anonymization techniques, and strict access controls is 
essential. Leveraging AI and machine learning can 
enhance real-time threat detection and mitigation 
capabilities.  
 

 
Fig. 4: The idea of a suggested or detailed strategy for innovation. 

 
         Figure 4 shows a suggested or detailed strategy for 
innovation. It visually represents the idea suggested in 
the innovation process. The implementation of zero-trust 
architecture, exploration of blockchain technology, and 
emphasis on secure application development is vital for 
enhancing security in the 6G environment. Incorporating 
security automation, continuous monitoring, and staying 
updated with threat intelligence is key to addressing 
arising risks. Furthermore, the utilisation of IoT 
Blockchain applications in 6G networking systems offers 
significant advantages. IoT Blockchain enables secure 
device authentication, ensures data integrity and 
audibility, facilitates decentralised firmware updates, and 

 

 Fig. 3: decentralisation of management using blockchain. 
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provides decentralised access control mechanisms.  
         The blockchain's smart contracts automate secure 
interactions and improve supply chain security. 
Collaboration and research between academia and 
industry are essential for successfully implementing IoT 
Blockchain applications in 6G networks while considering 
scalability and interoperability challenges. By embracing 
ongoing innovation, research, and collaboration, a secure 
and resilient 6G ecosystem can be built.  

From this evaluation, this paper offers a 
comprehensive analysis of the integration of blockchain 
technology into IoT networking systems, presenting 
insightful insights into the benefits and challenges 
associated with this amalgamation. Nevertheless, it is 
crucial to recognise that this study does have certain 
limitations. The absence of a comprehensive technical 
analysis pertaining to the incorporation of blockchain 
technology into IoT networking systems presents a 
challenge in understanding the fundamental mechanisms 
involved. Moreover, the lack of a comparative analysis of 
various blockchain-based solutions for IoT networking 
systems impedes the capacity to evaluate the most 
effective approaches. Although the paper offers a 
valuable overview of the subject matter, it is imperative 
to undertake further research to address these 
limitations and comprehensively explore the potential 
transformative impacts of blockchain technology in IoT 
networking systems in future endeavours.    
 

VI. CONCLUSION 

         In summary, the forthcoming implementation of 6G 
networks by the year 2030, accompanied by robust 
security protocols and the seamless incorporation of 
blockchain technology into the IoT infrastructure, 
presents significant potential for transforming the realm 
of communication and data administration. By placing 
emphasis on enhancing authentication, encryption, 
access control, and threat detection mechanisms, 6G 
networks are positioned to effectively address the 
increasing requirements of forthcoming technologies, 
thereby facilitating a highly interconnected ecosystem. 
The integration of blockchain technology into the 
Internet of Things (IoT) networking introduces a novel 
phase characterized by secure and decentralized data 
storage, automated interactions, and enhanced trust. 
These technological advancements present significant 
prospects in various industries, such as energy 
management, smart cities, healthcare, and supply chain 
logistics. However, the presence of obstacles such as 
scalability, energy efficiency, and interoperability require 
ongoing investigation and advancement in order to fully 
exploit the capabilities of IoT blockchain applications. 
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