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ABSTRACT: -Research on sixth-generation (6G) wireless communications has been formally started globally in order to construct future mobile communication networks.  6G networks must overcome a number of challenges, such as resource-demanding mobile devices, difficult wireless resource control, and highly complex network architectures, quickly rising processing and storage requirements, and security and privacy risks.  To solve these problems, the implementation of blockchain technology and artificial intelligence (AI) in 6G networks may provide up-to-the-minute insights into how to enhance network quality of services in terms of competency, safety, integrity, expenses, and rife.  Distributed ledger technology, often known as blockchain, is one of the most ground-breaking technological developments that can enable the operable standards of the Sixth Generation while also resolving the majority of the persistent limitations.  In this paper, we examine potential research areas, upcoming application prospects, and how blockchain might be utilized to address the unresolved issues related to 6G.
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1. INTRODUCTION

Fifth-generation (5G) cordless networks have been extensively implemented globally since 2020. In order to meet the demands of future networks projected in 2030 and beyond, researchers from the government, business, and educational sectors are currently actively working on the development of sixth-generation (6G) wireless communication technology. 6G networks are anticipated to provide significantly faster data transmission rates, fewer communication delays, and improved coverage capabilities in comparison to 5G networks. The development of a fully automated, data-driven intelligent society that is distinguished by the smooth integration of many wireless networks functioning in terrestrial, aquatic, aerial, and extraterrestrial environments is part of the vision for 6G mobile networks. Ultra-high frequency cordless spectrum resources, including as millimeter waves, terahertz, and light waves, will be completely utilized by 6G networks. In order to create an integrated green network with collaborative connectivity among devices, real-time security assessments, intelligent data perception, and interrelated coverage across both space and terrestrial environments, these networks will also integrate a variety of technologies, including satellite Internet, microwave communication networks, and terrestrial mobile communication. With the introduction of 6G, a comprehensive air-space-ground integrated communication system will be easier to construct and provide ubiquitous network connectivity in all situations. However, 6G networks have higher demands for security, bandwidth, latency, flexibility, and connection density due to the wide variety of applications and communication situations, ultra-diverse network connections, and the need for exceptional performance. As a result, strict data security measures will be required for the effective deployment of 6G applications. In this regard, blockchain technology appears to be a very promising remedy. It is a technical framework that combines a number of technologies, such as distributed storage, encryption techniques, consensus processes, chain data structures, and unicasting transmission. The system is exposed to a number of risks and issues regarding security, data privacy, sustainability, and scalability because to the performance requirements for 6G networks, which include ultra-high peak rates, ultra-low energy consumption, ultra-high dependability, ultra-low latency, and seamless connectivity. Blockchain technology is a crucial instrument to tackle these difficulties, especially because of its intelligent node consensus, distributed network design, and intelligent contract features. A safe, intelligent, and effective fundamental basis for realizing the Six Generation networks' vision is provided by the synergistic application of blockchain and Six Generation networks. Notably, the 6G white paper highlights how important it is for the 6G framework to include an endogenous trust network.
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3. GENERAL COMPLAINT IN 6G[4]
Severalofthediscernibleobstaclesintherealmof6Gare:A.Massiveconnectivityinfuturesystems [4].
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Figure:-1 Issues of Different 6G in Networks[1]
A) Scalability: Proponents of industrial IOT anticipate that future industrial ecosystems will see the connection and operation of billions of devices, driven by the advent of concepts like massive Machine-Type Communications (MMTC). Consequently, it will be a significant challengetoadapt thedesign of6G systems to accommodate this extraordinary demand for traffic.
i) Real-time communication characterized by minimal latency is an essential necessity in the computing ecosystems of the future. Effective device-to-device and machine-to-machine interactions demand a high levelof accuracy with virtually no delays to ensure precise functionality. Applications such as autonomous driving and augmented reality-assisted medical-care systems will necessitate reliable communication with consistently minimal delays, particularly in the context of extensive data exchanges.
ii) Enhanced throughput: Mission-critical systems that leverage the forthcoming 5G and advanced communication ecosystems necessitate the simultaneous connectivity of billions of devices. The network infrastructure, including base stations, must be capable of managing a vast capacity of transactions in real time.
iii) Synchronization: Synchronization is a crucial requirement for time-sensitive industrial applications. The essential spinal column systems of a nation, such as power distribution networks and transportation systems, must achieve real-time synchronization to ensure precise functionality.
B. Securityrequirementsinforthcomingcomputingecosystems
i) Confidentiality: The forthcoming computing infrastructure, particularlythe Internet ofThings (IOT), presents significant vulnerabilities due to its reliance on wireless connectivity. Encryption methods, such as symmetric key algorithms, must be lightweight to accommodate the limited power of IOT devices. Nevertheless, these lightweight cryptographic approaches may inadvertently compromise data privacy due to their computational limitations.
ii) Integrity: The substantial amount of data generated by futuresystem necessitates that authorized users can access and modify this data while it is in transit. Any unauthorized eavesdropping or alteration of data during transmission can lead to deviations from the system's intended functionality.
iii) Virtualization SecuritySolution:Addressing virtualization securityissues requires a system equipped with a secure virtualization layer that incorporates technologies capable of detecting hidden malicious software, including rootkits. Moreover, the hypervisor must facilitate complete segregation of storage, computing, and network services through secure protocols such as VPN, SSH, and TLS. Virtual machine introspection (VMI)is a hypervisor feature that assesses and identifies security threats by analysing CPU register data, fileinput/output,andcommunicationpacketsofeachvirtualmachine(VM)tothwartpotentialbreaches.In the context of containerization, it is essential for the operating system to properly configure the privileges of various containers and restrict access to critical system directories and the host device's file container.
C. Technology Constraints: The creation of the requisite hardware and infrastructure to facilitate the sophisticated features of 6G presents a considerable obstacle. This encompasses the development of efficient antennas, advanced signal processing capabilities, and network components that can accommodate ultra-high data rates and ultra-low latency.
D. Network Design and Integration: The task of crafting a resilient and scalable network architecture that can effectively incorporate diverse technologies, such as satellite communications, edge computing, and heterogeneous networks, poses a significant challenge. It is imperative to ensure smooth interoperation among various network elements while optimizing overall network performance.
E. Energy Sustainability:Given that6Gnetworks areanticipated tomanageextensivedatatrafficandsupport a multitude of connected devices, achieving energyefficiency is a critical challenge. The development of energy- efficient hardware, effective power management strategies, and sustainable network designs is vital to reduce environmental impact and operational expenses.
F. Privacy and Security Concerns: As the complexity of 6G networks increases alongside the proliferation of connected devices, the establishment of robust security and privacy measures becomes essential. The development ofauthentication protocols, sophisticated encryptiontechniques, andintrusion detection systems is necessary to defend against cyber threats and protect user data. Given the diverse applications of 6G, including critical design, medical-care, and finance, ensuring the privacy and security of these networks is predominant.
I. WHAT BLOCKCHAIN CAN BRING TO SIXTH GENERATION [16]
Block chain technology stands out as a key enabler for realizing the full potential of 6G systems. This section examines how the capabilities and advantages of block chain can address the potential challenges outlined in Section II [17].
A. IntelligentResourceManagement
Managing network resources poses significant challenges in light of the anticipated massive connectivity requirements within future telecommunications ecosystems. Operations related to resource management, including spectrum sharing, orchestration, and decentralized computation, must be aligned with the demands of an extensive infrastructure
B. EnhancedSecurityFeatures
1) Privacy: Privacy is a crucial aspect when considering security. The implementation of data privacy varies significantly within the intricate security demands of the forthcoming 6G network ecosystem.
2) Availability: Ensuring service availability is a critical requirement for future communication ecosystems. Particularly, the expanded threat landscape and extensive connectivity in the 5G environment increase the vulnerability to Distributed Denial -of- Service attacks.
3) Authentication and Access Control: Centralized systems face scalability challenges regarding access control. Consequently, the centralization of access control presents a notable obstacle in the development of future networks.
C. Scalability: Scalability represents a critical requirement for 5G and future -. The constraints associated with centralizedsystemscan beaddressedthroughtheimplementation of blockchaintechnologyandsmart contracts, thereby accommodating the anticipated demand for extensive connectivity in the future. The decentralized architecture, along with these ease of integration of edge, fog computing nodes and will enhance the service capabilities within these networks.
4. 6G APPLICATIONS [20]
1) Multi-Sensory Extended Reality Applications: By integrating data from humans gestures, senses, the surrounding environment, and various data sources, XR applications can deliver fullyimmersiveexperiencesfor users. Ensuring data integrity is essential for these applications, as any malicious data manipulation could significantly alter the user experience.
2) Human Bond Communication: This application focuses on utilizing data from all five human senses to facilitate a more expressive, realistic and comprehensive exchange of information between machines and humans. Given the sensitive natureof the data involved, stringent securitymeasures arenecessaryto protect the intimate information being transmitted. Enhanced Support for Vertical Domains: In industries where similar products or services are developed, produced, and delivered—such as manufacturing, energy, healthcare,andautomation—the3GPPhasestablished multiple key performance indicators (KPIs) for various coreand secondaryqualityofservice (QOS) parameters. The capabilities of 5G massive machine-type communication (MMTC) may struggle to keep pace with the growing number of connected devices in these vertical sectors.
3) Futuristic Applications of Wearable Technology: Another significant area of focus is wearable technology, which includes implantable sensors, smart clothing, and brain-computer interfaces (BCI). This domain necessitates ultra-advanced capabilities to meet the demands of future applications.
4) Intelligent Healthcare The evolution of intelligent healthcare in 6G must address the persistent challenges faced by 5G networks. A more profound and widespread incorporation of block chain technology in future networks has the potential to enhance existing healthcare systems, leading to improved decentralization,security, and privacy. A significant technical challenge that lies ahead is the issue of privacy. Additionally, the integrity of healthcare data can be ensured through the immutable nature of block chain technology.

   5. BLOCKCHAIN AND 6G
A. Blockchain:-[17]
Block chain represents a convergence of various technologies focused on network management, consensus mechanisms, andautomation. It functionsasa distributed ledger, wheredata isorganized into a sequential chain of blocks. The integration and selection of these block chain technologies must be executed with precision to achievethenecessarysecurityattributes pertinenttothespecificapplication context.As therangeof block chain use cases continues to grow, so too does the varietyof optionsavailable for constructing a block chain. In terms of governance, block chain can be categorized as either public, consortium, or private. In a public block chain, any node has the ability to join, exit, read, or write, thereby ensuring complete decentralization. Conversely, consortium and private block chains restrict write access to a designated group of organizations or a single organization, respectively. The careful combination and selection of these technologies are essential tomeet the security requirements of the intended application scenario.
B. Blockchainand6G
I. AI Model Parameter Management Solutions: The integration of artificial intelligence in 6G networks can facilitate operational and environmental intelligence. Given the complexities introduced by network densification, innovative RIS-based channel models, and the presence of numerous conflicting objectives and variables, optimization challenges in 6G networks are likely to become NP-hard. Rather than relying on traditional optimization methods, deep learning techniques are expected to be predominantly employed for the effective optimization of network resources in dynamic operational and environmental contexts. Although training Artificial Intelligence models can be challenging, their application is highly efficient and yields significantresults.
II. The anticipated development of 6G technology involves a three-dimensional integration of infrastructure components, necessitating a sophisticated approach to managing these assets. The complexity of spectrum allocation,storage,andcomputational sharingmodelsisexpectedtoincreasesignificantly.ArtificialIntelligence will play a crucial role in optimizing resource utilization. Additionally, the management of trained models will present its own set of challenges. Block chain technology will be instrumental in establishing a trust less environment, ensuring the security essential for effective resource and Artificial Intelligence management. Resource Management Solutions: The applications of 6G will require substantial amounts of spectrum, computational resources, and other infrastructural elements.
6.ADVANTAGE OF BLOCKCHAIN APPLICATIONS FOR SECURE 6G COMMUNICATIONS
ConnectedRobotics and Autonomous Systems(CRAS)
A key factor propelling the development of 6G systems is the forthcoming implementation of interconnected robotics and autonomous technologies, which encompass drone delivery systems, self-driving vehicles, autonomous drone swarms, vehicle platoons, and robotic systems. The integration of Connected Robotics and Autonomous Systems (CRAS) within the cellular framework transcends the notion of merely introducing another short packet uplink service for the Internet of Everything.
Blockchain and Distributed Ledger Technologies(DLT)
Block chain and DLT are poised to emerge as some of the most transformative technologies within the Internet of Everything landscape. These technologies can be regarded as the next evolution of distributed sensing services, necessitating harmonious combination of Ultra-Reliable Low-Latency Communication (URLLC) and massive machine-type communications (MMTC) to ensure low-latency, dependable connectivity, andscalability.
 IntegrationofCommunication,Computing,Control,Localization,andSensing(3CLS)
The previous five generations of cellular technology were primarily focused on wireless communication. In contrast, 6G is set to revolutionize this concept by facilitating a convergence—offering a simultaneous integration—of multiple functions, including communications and computing.
Conclusion of the Smartphone Era
Smartphones played a pivotal role in the 4G and 5G eras. However, recent trends indicate a rise in wearable technology, which is increasinglytaking over the functionalities traditionallyassociated with smartphones. This shift is further accelerated by applications such as extended reality (XR) and brain-computer interfaces (BCI). The devices linked to the scope of applications encompasses intelligent wearable devices, integrated auditory headgear, and technologically advanced bodily implants capable of directly capturing sensory inputs from humans, signalling the decline of smartphones and potentially shaping a significant portion of 6G applications.
7.DISADVANTAGE OF BLOCKCHAIN APPLICATIONS FOR SECURE 6G COMMUNICATIONS [15]
One drawback associated with the utilization of block chain applications in ensuring secure communication for 6G networks pertains to the complexity of seamlessly achieving both optimal performance and security. The amalgamation of block chain technology with 6G networks presents challenges in terms of integration, necessitating the implementationof strong precautions to thwart potential malicious activities and safeguarddata integrity. Furthermore, the incorporation of block chain into 6G networks could lead to increased network overhead and computational time issues, thereby impacting the overall efficacy of the communication system. Furthermore, the imperative for secure and confidential communication within 6G-supported Terrestrial and Non-Terrestrial Networks (TNTNs) underscores the significance of addressing security and privacy issues through innovative strategies for instance the integration of distributed AI with block chain technology. Given these complexities, forthcoming research endeavours should prioritize the enhancement of performance and security aspects of block chain applications within the realm of secure 6G communication networks [15]
8. CONCLUSION
The configuration of Sixth Generation cellular networks, influenced by the substantial together with diverse requirementsoftheinterconnectednatureofall entities, isexpected togeneratenovel opportunitiesfor business. In this regard, the present study emphasizes the emerging challenges and underscores the significantcontribution of block chain technology in addressing certain issues. Furthermore, potential avenues for future research are elaborated upon in this discourse.
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