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Abstract.
While 6G networks promise unprecedented advances in communication technologies, they also pose challenges
in ensuring robust security and efficient power management. Blockchain, with its decentralized architecture and
tamper-proof nature, represents a promising alternative for improving security and optimizing power
management in 6G. This paper looks at various blockchain algorithms and their applications for tackling
important security challenges and power efficiency requirements in 6G networks. We discuss the most recent
developments, problems, and future directions for incorporating blockchain into 6G.
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[1] INTRODUCTION
The proliferation of wireless devices in recent decades, particularly smartphones, has caused LTE networks to
reach saturation and 5G to develop. 5G uses large MIMO and ultra-dense networks to fulfill the demands of 20
Gbps speeds, high connection density, and low latency. Sixth-generation (6G) network research attempts to
outperform 5G in terms of dependability, connectivity, and spectrum efficiency. Nonetheless, there are still
issues with energy efficiency, security, and network complexity [1].
Blockchain technology, known for its decentralization and security features, has emerged as a viable answer to
6G's security and power management concerns. This research looks at blockchain algorithms designed for
safeguarding 6G networks and improving power management [2]. An even larger number of Internet of Things
(IoT) devices—which are frequently vulnerable to security flaws—will be supported by 6G.
According to several predictions, 6G will be mostly used for commercial, industrial, and military uses, with a
few consumer uses like immersive entertainment [4]. Higher frequencies in the wireless spectrum are used by
both 5G and 6G to deliver data more quickly. With 6G, speeds up to 1000 times faster than 5G will be possible,
as the technology will operate at frequencies ranging from 95 GHz to 3 terahertz (THz), while 5G runs in the
sub-6 GHz and over 24.25 GHz bands (lower and big band frequencies) [5].
One of the most important metrics for 5G and 6G is latency, or the amount of time it takes for data to move
across a network. In 4G, latency is roughly 50 milliseconds, whereas in 5G, it lowers to 5 milliseconds—a
tenfold reduction. Massive data transmission will be made possible by 6G's estimated 1 millisecond latency,
which will enable almost instantaneous data transfers[6].

[2] LITERATURE SURVEY

Blockchain and hybrid cryptography solutions can successfully handle the security concerns posed by the
convergence of satellite and wireless communications in 6G networks. Blockchain technology is crucial to
maintaining data security and integrity in 6G, especially for Al-powered apps that improve intelligent services
like self-driving cars and indoor location. Blockchain greatly enhances the integrity of sensitive data in
intelligent transportation systems by decreasing data tampering and boosting credibility [17][22].

Furthermore, effective energy trading and decentralized energy management depend on blockchain's capacity to
improve security and transparency in energy transactions, promoting wise power use and low energy
consumption. Blockchain's position in smart grids and renewable energy management is part of its rapidly
growing applications in energy trading and power management within 6G networks [10].
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[3] BLOCKCHAIN ALGORITHMS FOR SECURITY IN 6G
3.1 Consensus Algorithms
Blockchain integration with 6G networks relies on consensus techniques to offer secure, efficient, and
dependable communication systems. In the context of 6G networks, high-performance and efficient consensus
algorithms are required to meet the high data rates and demands of next-generation communication systems.
One interesting technique is to combine Directed Acyclic Graph (DAG) with sharding, which greatly increases
transaction throughput by processing several transactions simultaneously, boosting resource use and scalability
[11][12].
On the security front, Post-Quantum Blockchain Consensus (PQBC) algorithms are intended to protect
blockchain systems from quantum computing threats, assuring data integrity and privacy in the face of potential
quantum adversaries [14]. Choosing the right blockchain types and consensus algorithms is particularly crucial
for addressing the security requirements of 6G applications, such as data integrity, non-repudiation, and
auditability [10].
3.2 Smart Contracts
Blockchain smart contracts, which provide decentralized and trust-free solutions, can help address 6G's security
challenges. The incorporation of blockchain technology into 6G networks offers a compelling answer to the
privacy and security concerns connected with these sophisticated communication technologies. One novel
method is the creation of a Blockchain Radio Access Network (B-RAN) model, which promises to increase both
efficiency and security in 6G networking by exploiting blockchain technology's unique qualities [17][19].
3.3 Hybrid Cryptographic Approaches
The merging of wireless and satellite communications in 6G networks creates security concerns that can be
addressed using blockchain and hybrid cryptographic techniques. Blockchain technology is critical to assuring
data integrity and security in 6G networks, especially for Al applications that improve intelligent services like
indoor location and autonomous vehicles. Blockchain improves the integrity of sensitive information in
intelligent transportation systems by reducing data tampering and increasing credibility [22][23]. To improve
data privacy and security in blockchain-based storage systems, hybrid cryptographic techniques combining
several cryptographic algorithms, including as RC6, AES, and DES, are being investigated; nevertheless,
scalability and performance issues remain crucial [19].

4. BLOCKCHAIN FOR POWER MANAGEMENT IN 6G

Blockchain’s potential to increase security and transparency in energy transactions has led to its consideration
for power management in 6G networks. Energy trading may become more effective as a result. The
decentralized, transparent, and secure characteristics of blockchain enhance energy systems’ dependability and
efficiency, which is critical as demand rises and more renewable energy is used. The DE-BFT algorithm is one
technique that lowers communication costs and boosts throughput, making it more appropriate for energy
applications [23]. In distributed energy systems, hybrid techniques that combine algorithms such as Raft and
IBFT help to improve security, scalability, and reliability.

5. FUTURE DIRECTION OF 6G NETWORKS

In order to meet the demands of a fully connected society by 2030 and beyond, as well as to address the limits
of 5G, 6G networks are being developed. Global coverage, increased efficiency, greater intelligence, and higher
security are the goals of 6G.

Integration and Worldwide Coverage of Non-Terrestrial Networks: In order to create a space-air-ground-sea
communication network, 6G will combine terrestrial, satellite, and unmanned Aerial Vehicle (UAV) networks
[24]. Use of Broader Spectrum Bands: In order to boost data rates and connection density, 6G will investigate
all accessible spectra, including sub-6 GHz, millimeter wave (mmWave), terahertz (THz), and optical frequency
bands [22]. Learning and Artificial Intelligence: In 6G, Al and ML will be essential for intelligent transceivers,
network automation, adaptive communication environments, and real-time network status learning. Reflecting
Surfaces with Intelligence (IRS): Wireless communication channels will be managed by IRS technology,
improving spectrum and energy efficiency. New Use Cases and Applications: 6G will enable new applications
such as extended reality (XR), high-fidelity mobile holograms, and the Internet of Space Things [19]
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6. CONCLUSION

The integration of non-terrestrial networks, the use of broader spectrum bands, and the integration of cutting-
edge Al, ML, and quantum technologies define the future trajectory of 6G networks. Network performance will
be further enhanced by cell-free massive MIMO, intelligent reflecting surfaces, and enhanced security. The
demands of a fully connected world will be met by 6G thanks to edge computing, network slicing, and an
emphasis on sustainability, enabling new and creative applications. Thus it is going to be a standard parameter
for transmission in all upcoming trends in technologies.
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