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ABSTRACT

Compared to 5G, the sixth generation (6G) wireless network offers ultra-low latency, great
reliability, a large connection, integrated sensing, and seamless intelligence. Artificial
intelligence (Al) is positioned as a key architectural pillar of 6G, as opposed to merely an
enabler, in contrast to previous generations. Using distributed intelligence, edge-cloud synergy,
and data-driven control planes as architectural foundations, this study explores the basic
integration of Al across the 6G network stack. These allow for self-configuring, autonomous
networks where embedded Al agents make proactive, adaptive decisions in a variety of
dynamic, diverse environments. It is well known that Explainable AI (XAI) increases
confidence and transparency in critical processes like resource management, slicing, and
anomaly detection. Important applications include QoE optimization, integrated sensing and
communication, intelligent beamforming for terahertz communications, and real-time traffic
prediction. Security and privacy challenges are addressed through federated learning,
differential privacy, secure multiparty computation, and blockchain-based mechanisms. The
article also reviews major initiatives from organizations and vendors driving interoperable and
standardizable Al frameworks for 6G deployment. Ultimately, Al is positioned as the driving
force behind intelligent, secure, and sustainable 6G systems, while future research must focus
on robustness, ethical frameworks, transparency, and interdisciplinary collaboration.

Keywords: 6G Networks, Artificial Intelligence (AI), Network Intelligence, Explainable Al
(XAI), Network Slicing, Autonomous Networks, Security, Privacy, Federated Learning,
Blockchain, Edge Intelligence, ISAC, Reinforcement Learning, Trustworthy Al 6G
Architecture, Self-Organizing Networks.

1.0 INTRODUCTION

The history of wireless communication networks has seen revolutionary advances generation
after generation—from voice-dominated 1G to mobile broadband in 4G and ultra-reliable low-
latency services in 5G [1]. But as we move into the sixth generation (6G), network
environments and expectations are foreseen to be unprecedented. One millisecond latency,
massive machine-type communications, pervasive intelligence, sensing, computation, and
communication convergence, and terabits per second data rates are all goals for 6G. These
demands all surpass the capabilities of conventional network designs, requiring a fundamental
change in the way networks are designed, operated, and optimized [2].
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The core of 6G networks is artificial intelligence (Al), which is incorporated into the network
fabric as a natural and intrinsic intelligence rather than as an add-on feature in order to satisfy
these requirements [3]. Sixth-generation Al is the main force behind self-learning, self-
optimization, and self-healing features, in contrast to earlier generations when Al was an add-
on layer. 6G networks may be trained to respond instantly to user demand, environmental
circumstances, and service-level requirements using artificial intelligence (Al) techniques like
machine learning (ML), deep learning, reinforcement learning, and federated learning.

Enabling autonomous networking is one of the most intriguing aspects of Al in 6G [4]. Learn
context during operation, predict traffic, pre-provision resources, and self-heal with minimal
human intervention, for instance. Al also makes it possible for network slicing, which enables
customized virtual networks to operate on shared physical infrastructure and be dynamically
supplied for a range of applications, including immersive augmented reality, remote healthcare,
and industrial automation [5].

But there are new problems when Al is used for important 6G features. Regulators and network
operators may find Al to be a mystery that they are unable to comprehend, validate, or rely on.
Openness, explainability, and accountability are called into question by this, especially when
it comes to critical infrastructure [6]. A well-known solution for making Al behaviour in
networks human interpretable is explainable Al (XAI) [7].

Additionally, widespread usage of Al and data processing raises serious issues with privacy,
security, and trust. The attack surfaces of Al models grow when they are contaminated,
avoided, or deduced [8]. For 6G, it is crucial to have decentralized, private, and robust Al
processing.

This article attempts to provide a comprehensive understanding of Al's contribution to 6G. We
provide architecture foundations, use cases, and applications, trust and transparency via XAl,
Al-native autonomy and slicing, and identify some significant security and privacy concerns.
We also explore future research and industrial developments that are driving the
interdependence of Al and 6G technology [9].

2.0 ARCHITECTURAL FOUNDATIONS OF AI-ENABLED 6G

For the 6G network architecture to facilitate intelligent, autonomous, and scalable behaviour,
a full redesign is required. Unlike earlier generations that added intelligence on top, 6G
incorporates Al organically into every network layer and domain, from the edge to the core
and from the physical layer to application orchestration [10]. In order to provide data-centric
decision-making, context awareness, and real-time automation, native integration requires an
architecture that is flexible, modular, programmable, and adaptive.
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Diagram 1: Architectural Foundations of AI-Enabled 6G
2.1 Distributed AI Architecture
There are numerous network layers where 6G Al is present.

1. Device-Level Intelligence: Lightweight AI is carried by local devices (e.g.,
smartphones, IoT nodes, self-driving drones) for local inference, decision offloading,
and adaptive sensing [11].

2. Edge Intelligence: Edge nodes near the users execute latency-critical Al operations like
caching, beam choosing, and traffic directing.

3. Core/Cloud Intelligence: Central high-performance Al does heavyweight tasks like
network analytics, federated model aggregation, and global optimization [12].

This multi-level feature rollout guarantees scalability, contextual adaption, and low latency.
2.2 Data Fabric and Telemetry Infrastructure

A data-driven control plane that uses real-time feedback loops to influence network decisions
will be required for 6G [13]. Telemetry from users, devices, and network elements must be
collected, filtered, and processed in real-time by:

e Data Lakes and distributed storage systems.

e Telemetry Pipelines: Streaming platforms (e.g., Kafka-like systems) to supply Al
models with real-time data.

e Al Training Sandboxes or virtual twins for safe Al training prior to live deployment.

2.3 AI-Orchestrated Network Control Plane

These days, policy and rule-based control planes are used. The control plane's artificial
intelligence agents will:
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e Forecast demand and pre-allocate resources.
e Orchestrate slices, scale, and heal automatically [14].
e Learn from feedback to dynamically optimize performance.

These agents apply reinforcement learning and graph neural networks to model and manage
intricate, coupled network environments [15].

2.4 Programmability and Flexibility

Al demands a highly configurable architectural stack due to its dynamic behaviour.
Technologies like as:

e Software Defined Networking (SDN)
e Network Function Virtualization (NFV)
¢ Intent-Based Networking (IBN)

Enable Al to control and reconfigure network resources on-demand, transforming the network
into a cognitive fabric [16].

Tablel: Architectural Components and Al Functions

Device Layer Smartphones, sensors, UAVs, IoT Local inference, context-awareness

Real-time Al processing, beamforming,

Edge Layer Edge servers, base stations caching
Core/Cloud Layer Central data centers, AT clouds Training, analytics, federated learning
Data Fabric Data lakes, telemetry systems Data preprocessing, feedback loops

Automated decision-making, SLA

AT Control Plane SDN/NFV controllers, orchestration lavers
- management

Programmable Virtualized and reconfigurable

Substrate frastructure Dynamic slicing, network optimization

Virtual simulation of real-world network

Dhgital Twin ctate Safe AT testing, decision transparency

With its real-time service fluidity, scalability, and resilience, this method sees Al as a natural
enabler of autonomous 6G networks.

3.0 A1 APPLICATIONS IN 6G

Numerous applications for improving user experience, performance, and automating more
complex network operations are made possible by the incorporation of Al into 6G networks
[17]. From physical layer functions like beamforming to service-level orchestration and
predictive resource allocation, these applications cover a wide range of 6G stack levels.
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Diagram2: Al Applications in 6G Telecom
3.1 Intelligent Traffic Forecasting and Network Optimization

Accurate estimation of network traffic, user mobility, and service demand is possible with Al
systems, especially time-series deep learning and graph neural networks [18]. For optimal
efficiency, proactive load balancing, congestion avoidance, and route optimization are made
possible by such predictive intelligence.

e Use cases include dynamic spectrum management, congestion-aware routing, and
urban mobility prediction.

3.2 AI-Optimized Beamforming and THz/mm Wave Management

Beam constriction and signal deterioration are major issues in THz and mm Wave operation
[19]. Beam management based on artificial intelligence determines the optimal beam paths and
modifies them according to obstructions, interference, and user position.

e In interior THz applications, use cases include environmental adaptation and smart
beam switching for car networks.

3.3 Integrated Sensing and Communication (ISAC)

By fusing communication and sensing capabilities, 6G enables networks and devices to sense
their surroundings [20]. Al improves situational awareness and opens up new applications by
using sensor data to make decisions about position, motion, gesture, and environmental status.

e Examples of use include guiding autonomous cars, managing drone swarms, and
identifying human gestures.

3.4 Personalized Quality of Experience (QoE)

Al continuously analyses user preferences, behaviour, and device context to make dynamic
network parameter adjustments. As a result, a user-focused networking experience is produced
that can change to meet evolving requirements.
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e Examples of use cases include user-intent-based service tuning, VR/AR optimization,
and adaptive video resolution [21].

3.5 Autonomous Network Management and Self-Optimization

Al agents offer closed-loop automation for policy enforcement, slicing and scaling, and
network fault management [22]. Self-healing and adaptable configurations are made possible
by the widespread usage of unsupervised learning techniques and reinforcement learning (RL).

e Slice scaling for zero-touch processes, fault prediction, remediation, and SLA breaches
are among the applications.

Legend: Bar widths show how helpful and helpful each Al domain application is in reaching
key 6G performance objectives including ultra-low latency, high reliability, and service
customization.
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Diagram 3: Relative Role of AI Applications in 6G
4.0 TRUST & TRANSPARENCY: EXPLAINABLE AI (XAl IN 6G

Al's black box nature presents serious questions regarding accountability, transparency,
fairness, and trust as it becomes more and more integrated into 6G network operations and
decision-making [23]. Decisions that cannot be explained, including resource allocation,
handover selection, or anomaly detection, can erode stakeholder trust, create issues with
regulatory compliance, and even endanger the safety of mission-critical systems.

A key component of Al-powered 6G systems to overcome these challenges is Explainable Al
(XAI). A collection of techniques known as XAI allows Al decisions to be comprehensible to
humans without compromising accuracy or efficiency [24]. Because 6G relies heavily on real-
time and mission-critical choices, explainable Al models must coexist with autonomous modes
of operation and ultra-low latency.

4.1 Need for Explainability in 6G
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Services like self-driving cars, remote surgery, and smart infrastructure that directly leverage
Al will be made possible with 6G. Such services require more than a black-box solution [25].
There is a need for:

e Interpretability: Why was the decision made?
e Auditability: Is the decision retractable or verifiable?
e Controllability: Is the decision process controllable?

4.2 XAl Techniques for 6G
Various levels of explainability are needed at 6G architecture layers:

e Model-Agnostic Techniques: Complex models have localized explanations given by
models such as LIME (Local Interpretable Model-agnostic Explanations) and SHAP
(Shapley Additive explanations) [26].

e Interpretable Models: Ideal in edge cases with limited latency. They are decision trees,
attention models, or rule-based systems.

e Causal Inference: Events (e.g., congestion, failures) causality instead of correlation.

e Data Visualization Tools: Dashboards and digital twins showing Al action in real time
for network operators [27].

4.3 Digital Twins and XAI

Network Digital Twins replicate the entire network setup, which enables Al behaviour to be
tested, explained, and audited in a virtual sandbox [28]. They are explainable interactive
environments where what-if explorations can be tested without compromising the live network.

Venn Diagram: Intersection of Digital Twins and Explainable Al (XAl)

Real-time simulation ~ Trustworthy digital replicas ~ Transparency in Al
Predictive modeling Explainable predictions Interpretability
System monitoring  Human-in-the-loop validation Trust in decisions

Digital Twins Explainable Al (XAl)

Diagram 4: Intersection of Digital Twin and Explainable AI (XAI)
4.4 Benefits and Use Cases

e Regulatory Compliance: XAl provides insight into Al-based decision pipes for auditing
and certification.
e Trustworthy Autonomy: Autonomy decision slicing or routing is auditable.
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¢ Human-AlI Interaction: Operators may intervene, override, or modify Al actions with
knowledgeable input.

4.5 Challenges

e Trade-off between explainability and performance for real-time systems.
e Scaling XAl frameworks to thousands of Al agents.
e Standardization and consistency across vendors and platforms.

Growing Need for Explainable Al in 6G Networks (2075-2030)
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Diagram S: Growing for Explainable Al in 6G Networks (2024-2030)

Following is a line diagram depicting the increasing requirement for trust and accountability in
6G networks and deployment of Explainable AI (XAI) technologies from 2025 to 2030 [29].

5.0 AI-NATIVE SLICING & AUTONOMY

Al-designed network slicing in 6G would imply that the network is able to develop, execute,
and fine-tune multiple independent instances of virtual networks—slices—intelligence and
independently for unique applications, services, or users [30]. Al drives the complete slicing
process life cycle to help the network sense, learn, decide, and act with or without human
involvement.

5.1 Intent-Based Service Request

Central to Al-native slicing is the intent-based networking model, where users or applications
define high-level needs (e.g., "ultra-low latency video streaming") rather than low-level
configuration. Al maps these intents into concrete service specifications [31].

e Examples: Latency requirements, bandwidth reservations, geographic reach, energy
efficiency requirements.

5.2 AI Slice Manager

This Al Slice Manager is the intelligent brain of the slicing system [32]. It is
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e Streamlines intentions and projects them onto familiar service templates.
e Processes network resources and forecasts availability.
e Generates slice blueprints and virtual resources distribution across the infrastructure.

Reinforcement learning and optimization models are utilized in Al algorithms to forecast how
to optimally configure and deploy slices dynamically.

5.3 Slice Lifecycle Management

Following creation, a slice needs to be monitored, scaled, managed, and finally shut off. Slice
Lifecycle Manager with Al capabilities [33].

e Maintains ongoing monitoring of SLAs and KPIs.
e Automatically heals or scales slices upon traffic behaviour or faults.
e Retires slices as service is completed or demand drops.

All this is achieved automatically with zero-touch support.
5.4 Policy Learning Engine

Al-native autonomy's second most crucial element is experience learning [34]. The following
is what the Policy Learning Engine does all the time:

e Using up-to-date historical data, decision policies are updated.
e Ascertains the optimal approach for diverse settings.
e Puts network metrics and user satisfaction scores into practice.

This makes the system adaptive, which learns and improves constantly and continuously.
5.5 Infrastructure Layer
Lastly, all decisions made by Al are enforced by the programmable infrastructure [35].

e SDN controllers for routing and connectivity.
e NFV managers for dynamic deployment of virtual functions.
e Distributed run-time edge/cloud platforms.

This layer guarantees that the virtual and physical elements correspond to the slice
configuration.

Benefits
e Slice provisioning enables the rapid supply of new services.
e The cost of operations decreased as a result of automation.
e It offers risk-free SLA guarantee by using predictive scaling and healing.
e Azure's fast response to failure, traffic surges, or cyber-attacks.
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Al-Native Network Slicing & Autonomy Architecture
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Diagram 6: AI-Native Network Slicing & Autonomy Architecture
6.0 SECURITY, PRIVACY & DECENTRALIZED TRUST IN AI-DRIVEN 6G

Al-enabled 6G architecture introduces a new paradigm in intelligence, performance, and
autonomy—but also new attack points and challenges [36]. The distributed, dynamic, and data-
driven nature of Al-native 6G systems makes security, privacy, and trust not only the top
priority but essential to their successful implementation.

6.1 Dynamic Threat Environment in AI-Enabled 6G
Al-dependent 6G networks face a multi-faceted threat [37]:

e Model Attacks: Adversarial examples, model inversion, poisoning, and evasion could
interfere with Al behaviour.

e Data Attacks: Malicious agents can inject malicious data into training procedures or
steal sensitive information via inference

e Autonomy Risks: Autonomous network choices can be controlled or destabilized if
compromised Al agents are used.

e Supply Chain Risks: Decentralized Al threats are present among federated learning
contributors and data providers [38].

Hence, 6G security must be robustly protected against legacy protocols and Al models.
6.2 AI-Based Security and Anomaly Detection
Al itself is utilized as a defence mechanism, enabling:

e Real-time Threat Detection: ML-based anomaly detection identifies malicious pattern
activity in real time [39].

e Predictive Cybersecurity: Deep learning is used to predict DDoS attacks, data breaches,
or malware propagation prior to execution [40].

e Adaptive Defence: Al agents dynamically reconfigure slices, adjusts firewall rules, or
quarantines infected nodes [41].

Both reaction time and network resilience are significantly decreased by these features.
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6.3 Privacy-Aware AI Methods

Privacy issues are raised by 6G's extensive use of user data. Artificial intelligence training and
inference must never jeopardize operational or personal data [42].

The principal methods are:

e Federated Learning (FL): Trained locally on devices; model updates are communicated

[43].

¢ Differential Privacy: Adds noise to data or gradients in control to protect individual
records.

e Homomorphic Encryption: Allowing computation on encrypted data directly without
decrypting it [44].

These provide user privacy, especially for health, finance, and location-based services.
6.4 Decentralized Trust using Blockchain and DLT

For verification of Al activity and assurance of origin of data, blockchain and Distributed
Ledger Technologies (DLT) are used together to [45]:

e Trace model sources and updates.
e Audit contributions to the data in federated learning [46].
e Offer immutable records of autonomous Al decisions and actions.

Automating policy enforcement among trusted nodes can also be performed with smart
contracts.

Table 2: Security, Privacy & Trust Techniques

| Do | e ] e |
Security Al-based Intrusion Detection Real-time threat identification
Privacy Federated Learning Train models without sharing raw data
Privacy Differential Privacy Prevent data leakage during training
Trust Blockchain/DLT Immutable audit trails and decentralized trust
Trust & Security Smart Contracts Autonomous enforcement of trust policies
Security Adversarial Training Improve Al robustness against attacks

6G security powered by Al must be robust, transparent, decentralized, and private by design
[47]. When combined, these techniques can offer network infrastructures that are open, safe,
and reliable for upcoming digital societies.

7.0 FUTURE PROJECTS & INDUSTRY ECOSYSTEM
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With industry cooperation, standardization, and worldwide research bringing in a smart and
self-governing communications infrastructure, the shift to Al-powered 6G has already started
[48]. Coordinating the creation, regulation, and commercialization of technology is the goal of
all of this.

7.1 Global Research Activities

Numerous extensive research projects are currently underway in nations that are taking the
confluence of Al and 6G seriously [49]:

e Nokia and Ericsson are leading the EU's flagship projects, Hexa-X and Hexa-X-II,
which center on Al-native networks, sustainability, and faith in 6G [50]. These focus
on slicing, orchestration, and integrating Al into architecture.

e 6G Flagship (Finland): The University of Oulu spearheads the project that investigates
Al edge intelligence, THz communications, and future user experience in 6G settings
[51].

e Apple, Google, Qualcomm, and other prominent U.S. industry players are leading the
Next G Alliance (North America), an ATIS initiative that emphasizes 6G innovation
leadership through Al spectrum sharing, and green networking [52].

e Neuromorphic hardware for Al and cognitive computing in edge-based 6G intelligence
is being developed by Riken R&D (Japan) [53].

7.2 Standardization Bodies and Policy Shapers

Formal Al capabilities are anticipated to be integrated into the 3GPP in Release 20 and beyond,
enabling 6G design, Al orchestration, and slicing [54].

e With Al-driven automation as the primary building element, ITU-R is creating IMT-
2030 specifications and reference models [55].

e Experiential Networked Intelligence, or ETSI ENI, seeks to create closed-loop network
management driven by Al that may be exchanged for 6G capabilities [56].

These organizations deliver interoperability, regulatory compliance, and global consistency of
Al/6G deployment.

7.3 Industry Leadership and Collaboration

Industry leaders and key players in the tech and telecommunication sectors are shaping the
commercial and infrastructure landscape [57]:

e Nokia Bell Labs: Pioneering intent-based automation and Al-based digital twin
innovation.

e Huawei & ZTE: Focusing on smart RAN and edge Al acceleration [58].

e Samsung: Placing bets on Al chipset co-design and terahertz integration [59].

e Ericsson: Establishing Al-native service orchestration and predictive slice
management.

WWW.ijssmr.org Copyright © The Author, 2025 Page 415



http://www.ijssmr.org/

International Journal of Social Sciences and Management Review
Volume: 08, Issue: 05 September - October 2025
ISSN 2582-0176

Integration of Al chip, framework, and LLM is assisted by Al platform providers and startups
(e.g., NVIDIA, Graph core, and Anthropic) [60].

7.4 Synergistic Ecosystem Creation

There must be collaboration among academia, industry, and governments in the successful
deployment of AI-6G [61]. These include:

e Al testing in regulatory sandboxes.
e Data sharing collaboration and open-source ecosystems.
e Ethical architectures for telecom-grade reliability in Al

7.5 Roadmap towards AI-Powered 6G (Text-based Timeline)

2023-2025: Building block Al research, early 6G pilots (Hexa-X, 6G Flagship)
2025-2026: Standardization of Al architecture (3GPP, ITU-R), model verification
2026-2027: Industrial-scale trials of Al-native slice orchestration

2027-2028: Large-scale deployment of XAI, privacy-assuring Al in testbeds

2028-2030: Commercial deployment of Al-native 6G networks and services

Roadmap: Al Integration into 6G {2023-2030)
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Diagram 7: Al Integration into 6G (2023-2030)

Here is the roadmap chart illustrating the key milestones in the integration of Al into 6G from
2023 to 2030 [62]. Each point highlights a major development phase, from fundamental
research to full-scale deployment of autonomous 6G systems. Let me know if you’d also like
a layered architecture diagram for the ecosystem.

8.0 CONCLUSION

Since the 6G era is at our doorstep, we can already envision that Artificial Intelligence (Al)
will not only enhance but indeed drive the conception, operation, and building of future
networks. 6G should be an intelligent, flexible, and context-aware ecosystem that can deliver
services with previously unheard-of speed, reliability, customization, and efficiency.
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The revolutionary possibilities of 6G will be powered by Al as this essay explains. Artificial
Intelligence (Al) offers dynamism and foresight that rule-based methods cannot, from real-
time traffic orchestration to intent-based slicing, autonomous network management, and cross-
domain optimization. Theoretically, 6G networks can become self-aware, self-healing, and
self-optimizing entities through explainable Al (XAl), federated learning, deep reinforcement
learning (DRL), and machine learning (ML).

The Al building elements of 6G architecture necessitate a thorough redesign of every layer,
from physical infrastructure to user intent. The edge, cloud, and core domains' Al-native
building blocks for distributed intelligence platforms, policy engines, and slice managers are
already beginning to take shape. A further step toward human-centric connectivity is the tactile
internet, immersive digital twins, and Al-enabled holographic communication.

But such a shift is not without its challenges. The importance of trust, transparency, security,
and privacy increases as Al systems grow more autonomous. In order to do this, it is essential
to use XAI to make AI decision-making more transparent, privacy-preserving learning
frameworks to save data securely, and decentralized trust mechanisms (like blockchain) to
guarantee integrity in decentralized settings.

The emerging global ecosystem—from research and pilots to standardization and industry
collaborations—is slowly converging toward the vision of Al-native 6G. Projects like Hexa-
X, 6G Flagship, and Next G Alliance are defining interoperable, secure, and ethical
deployments. Industry stakeholders are meanwhile already investing in autonomous slicing,
predictive analysis, and intent-based orchestration.

A major change from conceptual R&D and simulation to mainstream commercialization is
what the 2030 strategy expects. In addition to increasing efficiency, Al will propel
socioeconomic change through driverless vehicles, intelligent cities, immersive reality, and
healthcare.

Briefly, the marriage of Al and 6G is a revolution in experiencing, designing, and engaging
with networks. It is not only about latency and speed but about building a cognitive, secure,
and human-centric communications fabric. As we keep pushing the limits of innovation, the
realization of the potential of Al-powered 6G networks will be fuelled by transdisciplinary co-
creation and ethical vision.

REFERENCE

[1] Alsabah, M., Naser, M. A., Mahmmod, B. M., Abdulhussain, S. H., Eissa, M. R., Al-
Baidhani, A., ... & Hashim, F. (2021). 6G wireless communications networks: A
comprehensive survey. leee Access, 9, 148191-148243.

[2] Cochran, K. A. (2024). Networking Fundamentals. In CompTIA A+ Certification
Companion: Hands-on Preparation and Practice for Exams 220-1101 & 220-1102 (pp.
63-104). Berkeley, CA: Apress.

[3] Alhammadi, A., Shayea, ., El-Saleh, A. A., Azmi, M. H., Ismail, Z. H., Kouhalvandi,
L., & Saad, S. A. (2024). Artificial intelligence in 6G wireless networks: Opportunities,
applications, and challenges. International Journal of Intelligent Systems, 2024(1),
8845070.

WWW.ijssmr.org Copyright © The Author, 2025 Page 417



http://www.ijssmr.org/

International Journal of Social Sciences and Management Review

[4]
[5]

[6]
[7]
[8]

[9]
[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

Volume: 08, Issue: 05 September - October 2025
ISSN 2582-0176

Harvey, P., Tatar, A., Imai, P., Wong, L., & Bringuier, L. (2021). Evolutionary
autonomous networks. Journal of ICT Standardization, 9(2), 201-228.

Balammagary, S., Mohammed, N., Mohammed, S., & Begum, A. (2025). Al-Driven
Behavioural Insights for Ozempic Drug Users. Journal of Cognitive Computing and
Cybernetic Innovations, 1(1), 10-13.

Mohammed, A., Mohammed, N. U., Gunda, S. K. R., & Mohammed, Z. Fundamental
Principles of Network Security.

Mohammed, A. K., Ansari, S. F., Ahmed, M. 1., & Mohammed, Z. A. Boosting
Decision-Making with LLM-Powered Prompts in PowerBI.

Mohammed, A. K., & Ansari, M. A. (2024). The Impact and Limitations of Al in Power
BI: A Review . International Journal of Multidisciplinary Research and Publications
(IIMRAP), , Pp. 23-27,2024. , 7(7), 24-27.

Mohammed, A. R., Ram, S. S., Ahmed, M. 1., & Kamran, S. A. (2024). Remote
Monitoring of Construction Sites Using Al and Drones.

An, X., Wu, J., Tong, W., Zhu, P., & Chen, Y. (2021, June). 6G network architecture
vision. In 2021 Joint European Conference on Networks and Communications & 6G
Summit (EuCNC/6G Summit) (pp. 592-597). IEEE.

Medojevi¢, M., Markovi¢, N., & Rikalovi¢, A. (2025, June). Modeling Al-Driven [oT
Energy Consumption: From Device-Level Forecasts to System-Level Dynamics. In
2025 10th International Conference on Smart and Sustainable Technologies (SpliTech)
(pp. 1-7). IEEE.

Lang, H., Tian, H., Li, D., Niu, Z., & Wen, L. (2022, August). Design of A Cloud
Native-Based Integrated Management Platform for Smart Operation of Multi-Business
Buildings. In 2022 14th International Conference on Intelligent Human-Machine
Systems and Cybernetics (IHMSC) (pp. 169-173). IEEE.

Landau-Feibish, S., Liu, Z., & Rexford, J. (2025). Compact Data Structures for
Network Telemetry. ACM Computing Surveys, 57(8), 1-31.

Zeb, S., Rathore, M. A., Hassan, S. A., Raza, S., Dev, K., & Fortino, G. (2023). Toward
Al-enabled NextG networks with edge intelligence-assisted microservice orchestration.
IEEE Wireless Communications, 30(3), 148-156.

Chittoju, S. S. R., Kolla, S., Ahmed, M. A., & Mohammed, A. R. Synergistic
Integration of Blockchain and Artificial Intelligence for Robust IoT and Critical
Infrastructure Security.

Pan, J., Cai, L., Yan, S., & Shen, X. S. (2021). Network for Al and Al for network:
Challenges and opportunities for learning-oriented networks. IEEE Network, 35(6),
270-277.

Letaief, K. B., Shi, Y., Lu, J., & Lu, J. (2021). Edge artificial intelligence for 6G:
Vision, enabling technologies, and applications. IEEE journal on selected areas in
communications, 40(1), 5-36.

Mohammed, A., Sultana, G., Aasimuddin, F. M., & Mohammed, S. (2025). Leveraging
Natural Language Processing for Trade Exception Classification and Resolution in
Capital Markets: A Comprehensive Study. Journal of Cognitive Computing and
Cybernetic Innovations, 1(1), 14-18.

Saeidi, H. (2023). Integrated and Programmable Chip-Scale Millimeter-Wave and
Terahertz Systems for Communication, Sensing, and Imaging (Doctoral dissertation,
Princeton University).

WWW.ijssmr.org Copyright © The Author, 2025 Page 418



http://www.ijssmr.org/

International Journal of Social Sciences and Management Review

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

Volume: 08, Issue: 05 September - October 2025
ISSN 2582-0176

Mohammed, S., Mohammed, N., & Sultana, W. (2024). A review of Al-powered
diagnosis of rare diseases. International Journal of Current Science Research and
Review, 7(09).

Lysenko, S., & Kachur, A. (2023, October). Challenges towards vr technology: Vr
architecture optimization. In 2023 13th International Conference on Dependable
Systems, Services and Technologies (DESSERT) (pp. 1-9). IEEE.

Adday, G. H., Subramaniam, S. K., Zukarnain, Z. A., & Samian, N. (2022). Fault
tolerance structures in wireless sensor networks (WSNs): Survey, classification, and
future directions. Sensors, 22(16), 6041.

Kwan, D., Cysneiros, L. M., & do Prado Leite, J. C. S. (2021, September). Towards
achieving trust through transparency and ethics. In 2021 IEEE 29th International
Requirements Engineering Conference (RE) (pp. 82-93). IEEE.

Kanthavel, R., & Dhaya, R. (2025). Research review on Al-powered 6G as sixth-sense
technologies. Al for Large Scale Communication Networks, 373-394.

Wang, S., Qureshi, M. A., Miralles-Pechuan, L., Huynh-The, T., Gadekallu, T. R., &
Liyanage, M. (2024). Explainable Al for 6G use cases: Technical aspects and research
challenges. IEEE Open Journal of the Communications Society, 5, 2490-2540.

Wang, Y. (2024). A comparative analysis of model agnostic techniques for explainable
artificial intelligence. Research Reports on Computer Science, 25-33.

Srivastava, D. (2023). An introduction to data visualization tools and techniques in
various domains. International Journal of Computer Trends and Technology, 71(4),
125-130.

Kreuzer, T., Papapetrou, P., & Zdravkovic, J. (2024, September). Al explainability
methods in digital twins: a model and a use case. In International Conference on
Enterprise Design, Operations, and Computing (pp. 3-20). Cham: Springer Nature
Switzerland.

Javed, A. R., Ahmed, W., Pandya, S., Maddikunta, P. K. R., Alazab, M., & Gadekallu,
T. R. (2023). A survey of explainable artificial intelligence for smart cities. Electronics,
12(4), 1020.

Wu, W., Zhou, C., Li, M., Wu, H., Zhou, H., Zhang, N., ... & Zhuang, W. (2022). Al-
native network slicing for 6G networks. IEEE Wireless Communications, 29(1), 96-
103.

Dong, Y., Song, L., Xie, R., & Zhang, W. (2022). Ultra-low latency, stable, and scalable
video transmission for free-viewpoint video services. IEEE Transactions on
Broadcasting, 68(3), 636-650.

Blanco, L., Kuklinski, S., Zeydan, E., Rezazadeh, F., Chawla, A., Zanzi, L., ... &
Mangues, J. (2023). Ai-driven framework for scalable management of network slices.
IEEE Communications Magazine, 61(11), 216-222.

Moreira, R., Martins, J. S., Carvalho, T. C., & Silva, F. D. O. (2023, March). On
enhancing network slicing life-cycle through an Al-native orchestration architecture. In
International Conference on Advanced Information Networking and Applications (pp.
124-136). Cham: Springer International Publishing.

Khadri, S. W., Mohammed, 1. K., Rasheed, H., & Gunda, S. K. R. (2025). Adaptive
Trade Exception Handling in Financial Institutions: A Reinforcement Learning
Approach with Dynamic Policy Optimization. Journal of Cognitive Computing and
Cybernetic Innovations, 1(1), 19-23.

WWW.ijssmr.org Copyright © The Author, 2025 Page 419



http://www.ijssmr.org/

International Journal of Social Sciences and Management Review

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]
[48]

[49]

Volume: 08, Issue: 05 September - October 2025
ISSN 2582-0176

Mohammed, Z., Mohammed, N. U. M., Mohammed, A., Gunda, S. K. R., & Ansari,
M. A. A. (2025). Al-Powered Energy Efficient and Sustainable Cloud Networking.
Journal of Cognitive Computing and Cybernetic Innovations, 1(1), 31-36.

Ahmed, M. 1., Mohammed, A. R., Ganta, S. K., Kolla, S. K., & Kashif, M. K. (2025).
Al-Driven Green Construction: Optimizing Energy Efficiency, Waste Management and
Security for Sustainable Buildings. Journal of Cognitive Computing and Cybernetic
Innovations, 1(1), 37-41.

Mohammed, N. U., Mohammed, Z. A., Gunda, S. K. R., Mohammed, A., & Khaja, M.
U. Networking with Al: Optimizing Network Planning, Management, and Security
through the medium of Artificial Intelligence.

Gurtu, A., & Johny, J. (2021). Supply chain risk management: Literature review. Risks,
9(1), 16.

Aminu, M., Akinsanya, A., Dako, D. A., & Oyedokun, O. (2024). Enhancing cyber
threat detection through real-time threat intelligence and adaptive defense mechanisms.
International Journal of Computer Applications Technology and Research, 13(8), 11-
217.

Chittoju, S. R., & Ansari, S. F. (2024). Blockchain’s Evolution in Financial Services:
Enhancing Security, Transparency, and Operational Efficiency. International Journal
of Advanced Research in Computer and Communication Engineering, 13(12), 1-5.
Kikuchi, D. W., Allen, W. L., Arbuckle, K., Aubier, T. G., Briolat, E. S., Burdfield-
Steel, E. R., ... & Exnerova, A. (2023). The evolution and ecology of multiple
antipredator defences. Journal of Evolutionary Biology, 36(7), 975-991.

Syed, W. K., Mohammed, A., Reddy, J. K., & Dhanasekaran, S. (2024, July). Biometric
Authentication Systems in Banking: A Technical Evaluation of Security Measures. In
2024 TEEE 3rd World Conference on Applied Intelligence and Computing (AIC) (pp.
1331-1336). IEEE.

Janamolla, K., Sultana, G. S., Aasimuddin, F. M., Mohammed, A. F., & Pasha, F. S. A.
P. (2025). Integrating Blockchain and Al for Efficient Trade Exception Handling: A
Case Study in Cross-Border Settlements. Journal of Cognitive Computing and
Cybernetic Innovations, 1(1), 24-30.

Albrecht, M., Chase, M., Chen, H., Ding, J., Goldwasser, S., Gorbunov, S., ... &
Vaikuntanathan, V. (2022). Homomorphic encryption standard. In Protecting privacy
through homomorphic encryption (pp. 31-62). Cham: Springer International
Publishing.

Lemieux, V. L., & Feng, C. (2021). Building Decentralized Trust. Multidisciplinary
Perspectives on the Design of Blockchains and Distributed Ledgers; Springer: Cham,
Swizerland.

Liu, Y., Lou, R., & Wei, J. (2023, November). Auditing for federated learning: A model
elicitation approach. In Proceedings of the Fifth International Conference on
Distributed Artificial Intelligence (pp. 1-9).

Xu, Q., Su, Z., & Li, R. (2022). Security and privacy in artificial intelligence-enabled
6G. IEEE Network, 36(5), 188-196.

Pitt, J., Mertzani, A., & Ober, J. (2025). Self-governing systems. Frontiers in Political
Science, 7, 1646734.

Ramirez Varela, A., Cruz, G. 1. N., Hallal, P., Blumenberg, C., da Silva, S. G., Salvo,
D., ... & Pratt, M. (2021). Global, regional, and national trends and patterns in physical

WWW.ijssmr.org Copyright © The Author, 2025 Page 420



http://www.ijssmr.org/

International Journal of Social Sciences and Management Review

[50]
[51]

[52]

[53]
[54]
[55]

[56]

[57]

[58]

[59]
[60]

[61]

[62]

Volume: 08, Issue: 05 September - October 2025
ISSN 2582-0176

activity research since 1950: a systematic review. International Journal of Behavioral
Nutrition and Physical Activity, 18(1), 5.

Mohammed, S., Sultana, G., Aasimuddin, F. M., & Chittoju, S. S. R. Al-Driven
Automated Malware Analysis.

Sauvola, J., Hyysalo, J., Mikeld, T., Jarvinen, J., Rantakokko, M., Uusitalo, M., ... &
Salo, T. (2025). Finland’s Next Step Toward the 6G Era 2025-2028.

Chen, S., Liu, C., & Yang, J. (2021, July). The Patent Dispute Between Apple,
Samsung, and Qualcomm: Was Apple, a Good Negotiator. In 2021 International
Conference on Economic Development and Business Culture (ICEDBC 2021) (pp.
140-143). Atlantis Press.

Otake, Y., Wakabayashi, Y., Takamura, M., Mizuta, M., & Takanashi, T. (2023). Riken
compact neutron source systems rans project. Nuclear Physics News, 33(2), 17-21.
Lin, X. (2025). A Tale of Two Mobile Generations: 5G-Advanced and 6G in 3GPP
Release 20. arXiv preprint arXiv:2506.11828.

El-Moghazi, M., & Whalley, J. (2022). The itu imt-2020 standardization: Lessons from
5g and future perspectives for 6g. Journal of Information Policy, 12, 281-320.

Forbes, R., Strassner, J., & Zeng, Y. (2024, June). Transformers and Large Language
Models as Used in ETSI ISG Experiential Networked Intelligence. In 2024 IEEE
International Conference on Communications Workshops (ICC Workshops) (pp. 1250-
1255). IEEE.

Alfalah, A. A., Muneer, S., & Hussain, M. (2022). RETRACTED: An empirical
investigation of firm performance through corporate governance and information
technology investment with mediating role of corporate social responsibility: Evidence
from Saudi Arabia telecommunication sector. Frontiers in psychology, 13, 959406.
Prestes, E. G. (2025). Catching up tecnologico chinés no setor de telecomunicacdes
moveis: o caso das empresas Huawei e ZTE. Revista Tecnologia e Sociedade, 21(63),
314-331.

Indrawan, M. G., & Siregar, D. L. (2021). Faktor Faktor Yang Mempengaruhi
Kepuasan Pelanggan Smartphone Samsung Di Kota Batam. Jurnal Ekobistek, 81-87.
Chen, W., & Li, Z. (2024). Octopus v4: Graph of language models. arXiv preprint
arXiv:2404.19296.

Tajima, H., Sato, T., Matewere, J. B., Rampisela, D. A., Shimagami, M., Takemura, S.,
& Makino, M. (2025). Mechanisms of synergy creation for social-ecological
transformation: Leverage point analysis of the emergence of autonomous innovations.
PLoS One, 20(5), €0323451.

Khan, R., Zainab, B., Al Prince, A., Iftikhar, M., & Raza, A. (2025). ARTIFICIAL
INTELLIGENCE AND 6G INTEGRATION: TRANSFORMING THE DIGITAL
TECHNOLOGY LANDSCAPE. Spectrum of Engineering Sciences, 3(6), 717-737.

WWW.ijssmr.org Copyright © The Author, 2025 Page 421



http://www.ijssmr.org/

