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Abstract--- Global connection is mostly dependent on phone and wireless telecommunications infrastructure, which also provide digital services, data transfer, and flawless communication. These systems are swiftly changing to accommodate faster, more dependable, and smarter networks with the arrival of 5G and 6G. But current approaches in wireless communication systems still have ongoing difficulties like low scalability, high latency, energy inefficiencies, and poor support of mass device connection. Next-generation technologies include remote surgery, driverless cars, and immersive AR/VR experiences cannot be realized in part due to these restrictions This work uses a thorough assessment of present 5G and developing 6G frameworks, assessing peer-reviewed literature, technical reports, and standardizing activities in order to handle these problems. Key technology pillars include millimeter-wave communications, massive MIMO, network slicing, artificial intelligence-enabled network management, and terahertz band use form the main emphasis of the assessment. Through the synthesis of results across many investigations, the suggested approach points out areas of strength, weakness, and possibility within present models. By means of a thorough assessment of technical developments and performance measures, the method of systematic review helps to provide understanding of how 5G/6G designs could be able to solve current constraints. This approach also emphasizes possible ways of integration for further network improvements. Results show that 6G systems offer significant latency reduction, energy efficiency, and data throughput decrease by means of sophisticated technology and artificial intelligence integration. The study comes to the conclusion that leading research, development, and implementation strategies toward more strong and future-proof telecommunications systems depends on a comprehensive knowledge of these developing frameworks.
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I. INTRODUCTION
The quick advancement of wireless communication technology has fundamentally altered societal operations, communication, and connection. At the center of this transformation are phone and wireless technology; these days, government, business, and personal operations depend on them very heavily [1]. From basic analog voice transmission to sophisticated digital ecosystems capable of real-time processing of massive data volumes, these systems have evolved drastically over the years. With the wide implementation of fifth-generation (5G) networks and the idea of sixth-generation (6G) networks, the scene of wireless communications is poised to see yet another major leap forward [2]. Introduced 5G technology, ultra-reliable low-latency communications (URLLC), and new era of enhanced mobile broadband (eMBB), and massive machine-type communications (mMTC) [3]. Its unparalleled speed, capacity, and interconnectedness laid the foundation for Industry 4.0, smart cities, and autonomous automobiles. Still, the rollout of 5G has exposed certain problems despite its capabilities [4]. Low scalability in ultra-dense networks, too high energy consumption, and difficulties maintaining continuous quality of service throughout several environments remain unsolved. Moreover, 5G infrastructure calls for significant financial investment and performance might be impeded in complex urban settings or rural areas [5]. 
These shortcomings have piqued growing interest in the sixth generation of innovation. Designed to surface around 2030, 6G aims to fix 5G's flaws and enable future applications such digital twins, tactile internet, holographic communication, and pervasive artificial intelligence integration. To properly shift to 6G, one must understand the technical evolution and basic philosophies governing current systems. Methodically analyzing both upcoming 6G Developing concepts and present 5G systems will enable one to have significant insight into this change [6]. This paper investigates and evaluates the technical, operational, and structural features of 5G and 6G communication systems with a methodical review technique [7]. Unlike narrative reviews, which could be selective or anecdotal, systematic reviews ensure comprehensive and objective results by use of strict, open processes for collection and synthesis of relevant research. In this context, the systematic review emphasizes important themes in the development and deployment of next-generation wireless systems, including the use of millimeter-wave (mmWave) and terahertz frequencies, massive MIMO (many-input, many-output), network slicing, edge computing, and the integration of artificial intelligence for dynamic resource management [8]. 
The key focus of the proposed review architecture is on how these technologies enable to tackle current restrictions such decreasing end-to---end latency, enhancing spectrum efficiency, and increasing network resilience [9]. For instance, terahertz transmission in 6G shows potential for ultra-high data speeds even if artificial intelligence-enabled network management offers real-time flexibility to user demands and network conditions [10]. In 5G and beyond, network slicing similarly allows operators create several virtual networks over a shared physical infrastructure, suited to the specific needs of different applications. By means of combining findings of a diverse body of research, this paper aims to provide a comprehensive understanding of the route from 5G to 6G. Apart from pointing out the successes, the goal is to highlight the technological flaws and future possibilities that can drive wireless communication systems to evolve [11]. This knowledge is vitally vital for researchers, developers, lawmakers, stakeholders involved in the design and implementation of next-generation telecoms infrastructure. 
Last but not least, by means of a rigorous analysis of 5G and 6G frameworks, exploring the core of phone and wireless telecommunications offers a strategic path for fostering innovation as the need for faster, smarter, and more efficient communication networks is increasing. An knowledge of these frameworks is very necessary to ensure that future networks are robust, adaptable, and capable of preserving the digital ecosystems of tomorrow.
Table 1: Motivation, problem statement, key contributions 
	Section
	Details

	Motivation
	The exponential growth of data demand, IoT devices, and real-time applications has highlighted the limitations of current wireless systems. With 5G already under deployment and 6G in early conceptual stages, there is a crucial need to systematically evaluate these technologies to ensure seamless, future-ready communication infrastructure.

	Problem Statement
	Despite the advances brought by 5G, it still faces significant challenges including high latency, energy inefficiency, and limited scalability. Existing studies are fragmented and lack a comprehensive synthesis of how 5G/6G frameworks address these limitations. There is a pressing need for a structured review to identify strengths, gaps, and future directions.

	Contribution 1
	A systematic review methodology is applied to assess 5G and emerging 6G frameworks, consolidating peer-reviewed literature, technical papers, and industry reports.

	Contribution 2
	The review identifies key enabling technologies—such as mmWave, terahertz communication, massive MIMO, AI-driven network control, and network slicing—and evaluates their role in resolving current network limitations.

	Contribution 3
	The paper outlines a comparative analysis of 5G and 6G frameworks, highlighting future research areas and providing guidance for the design of more resilient, efficient, and scalable wireless communication systems.


The upcoming section is as follows: section 2 deliberates the related works, section 3 examines the proposed methodology, section 4 describes the results and discussion and section 5 concludes the overall paper work.
II. RELATED WORK
Rapid expansion of wireless communication has driven significant technological innovation in 5G, 6G, and the Internet of Things (IoT). In this study four basic research on significant developments including photonics-aided THz systems, 6G vision and difficulties, and telecom-enabled IoT connection is evaluated. Every study points to a distinct method—IIDF-WE, TEICEM, NGEF, and MDM-ToFS—to meet present limitations and shape wireless ecosystems moving ahead. All taken together, they show how next-generation technologies will offer smarter solutions as well as faster, more safe global communication [12]. 
In this work a condensed assessment of Internet of Things (IoT) technologies and their synergy with wireless communication systems is provided by Integrated IoT-Driven Framework for Wireless Evolution (IIDF-WE) [13]. The study looks at how IoT combined with Cloud Computing, Blockchain, artificial intelligence, nanotechnology, provides an interactive and sustainable infrastructure spanning sectors like transportation, agriculture, and healthcare. It notes significant challenges include security, latency, and data overload [14]. Unlike previous independent studies, IIDF-WE combines all supporting technologies into one roadmap, therefore providing a basic guide for new users to understand IoT's route in evolving wireless networks [15]. 
Emphasizing how wide adoption of IoT is driven by improvements in telecoms infrastructure including 4G, 5G, NB-IoT, and LTE-M, this article offers the Telecom-Enabled IoT Connectivity and Expansion Model (TEICEM) [16]. The effort carefully addresses IoT system bandwidth, latency, and reliability improvements. From smart cities to industrial automation to healthcare, TEICEM explains how 5G changes IoT [17]. The paper additionally addresses basic issues like security and energy economics. TEICEM concludes that continuous telecom investment is necessary for support of complex, large-scale IoT ecosystems as well as for maintenance of the pace of innovation in related applications [18]. 
This paper proposes the Next-Gen 6G Evolutionary Framework (NGEF), to investigate existing research and future viewpoints for sixth-generation (6G) wireless networks. Stressing perfect connection and clever integration, it generates a whole picture under the topic "Wherever you think, everything follows your heart" [19]. By tackling latency, coverage, and intelligence, NGEF manages to surpass 5G limitations. It considers possible technologies like terahertz communication, artificial intelligence-native networks, and blockchain-based systems [20]. The paper describes the fundamental challenges in 6G deployment and also establishes NGEF as a guiding framework for scholars stretching the boundaries of wireless innovation [21]. 
This technological paper shows in the Multi-Dimensional Multiplexed THz-over-Fiber System (MDM-ToFS) a record-breaking benchmark in wireless data transfer for 6G. Without requiring THz amplifiers, MDM-ToFS achieves a 1176 Gbit/s line rate over a 10-meter distance in the 350 GHz range by use of an optical frequency comb, a low inter-core crosstalk multi-core fiber, and advanced DSP algorithms [22]. With a net data rate of 1059 Gbit/s, the system ranks first among THz systems in terms of Tbit/s exceeded above 300 GHz. Positioning MDM-ToFS as a basic enabler of 6G, it significantly advances the photonics-aided THz wireless sector. 
Table 2: The Comparison of Exiting Methods
	S. No
	Methods
	Advantages
	Limitations

	1
	IIDF-WE 
	Unified view of IoT and supporting technologies; facilitates research kick-start for newcomers
	Does not provide in-depth technical implementation for each supporting technology

	2
	TEICEM 
	Highlights real-world telecom advancements enabling IoT scalability and reliability
	Focuses mainly on current telecom trends, with limited foresight into beyond-5G innovations

	3
	NGEF 
	Provides a forward-looking 6G vision with emerging technologies and challenges
	Lacks experimental validation; primarily conceptual and theoretical in nature

	4
	MDM-ToFS 
	Achieves record-breaking data transmission (1059 Gbit/s); demonstrates 6G-ready THz-over-Fiber capability
	Limited to short-range (10 m) performance; complex hardware and environmental sensitivity


This paper gathers four main contributions to the future direction of wireless communication. While MDM-ToFS provides Tbit/s THz-over-Fiber transmission, TEICEM maps telecom's participation in IoT scalability, NGEF supplies a full picture for 6G progression, IIDF-WE depicts an integrated IoT infrastructure. These methods reveal how quickly systems, sophisticated protocols, and technological synergy will redefine connection requirements. As telecommunications infrastructure grows to lead research, inspire innovation, and address challenges in scalable, intelligent, and energy-efficient communication networks, the results of these studies will be essential.
III. PROPOSED METHOD
The diagrams provide a methodical summary of the main operations required in assessing 5G and future 6G wireless networks. The first diagram clarifies the methodical review approach applied to evaluate present literature; the second shows how fundamental technologies including artificial intelligence, millimeter-wave communication, and network slicing fit the frameworks; and the third concentrates on performance evaluation using measurements including energy efficiency and data throughput. These graphics provide a road map for grasping the development of wireless communication networks.
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Figure 1: Systematic Review Methodology for 5G/6G Frameworks
Figure 1 demonstrates how to carefully analyze forthcoming 6G designs as well as 5G ones. It starts with gathering pertinent materials like scientific papers, industry reports, technical notes, and peer-reviewed books. The next stage is assembling relevant information from these studies under evaluation of certain technologies and frameworks connected with 5G and 6G. Important technologies like millimeter-wave communication, massive MIMO, network slicing, and artificial intelligence-driven optimization are revealed and evaluated by a last comprehensive research and classification of the obtained data. This procedure guarantees that the evaluation is thorough and offers a disciplined approach to understand the growth and present situation of wireless communication technologies, thereby offering the path for the creation of next-generation networks. 

In the performance analysis , the equation seems  to show a connection perhaps connected to signal spreading  or allocation of resources  in sophisticated wireless systems.
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Figure 2: Technological Integration in 5G/6G Systems
Figure 2 shows how simple technologies are included into the architecture of the 5G and 6G networks to improve system performance. It begins with the study of the network architecture in both 5G and 6G, therefore defining the basic elements driving every framework. Then offered as remedies to current constraints like latency, data congestion, and network efficiency were key technologies including millimeter-wave communication, massive MIMO, terahertz spectrum use, and network slicing. Advanced artificial intelligence lets these technologies for dynamic optimization and resource management run free, therefore enabling the network to evolve with the times. Improved performance resulting from this combination includes improvements in general scalability, data throughput, and energy economy. This graph emphasizes the whole strategy in moving from 5G to 6G because technologies combine to tackle major network problems.

Within the domain of wireless communication systems , the equation most certainly shows a dynamic interplay  between network factors including signal strength  and resource allocation .
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Figure 3: Performance Evaluation in 5G/6G Frameworks
Figure 3 addresses the performance assessment for 5G and 6G networks with particular attention to two important criteria: energy economy and data speed. First in this assessment is the measuring of energy efficiency; investigation indicates that present systems are reaching a 97.31% energy economy. The second phase then gauges data throughput; systems 95.72% efficiently move massive volumes of data over the network. Comparing the performance of these measures with current 5G systems helps to assess how the integration of new technologies in 6G improves upon present constraints. This method guarantees that the suggested frameworks for 6G will be more sustainable, efficient, and competent of managing future needs for connectivity, therefore offering a clear platform for future growth.

The equation 3 seems  to characterize the interplay  among network factors  including signal quality , consumption of resources , and optimization criteria. It dynamically modulates performance and solve problems in 5G/6G architectures.
The illustrations highlight significant steps of 5G/6G architectural study. Emphasizing data collecting and literature search, the first graphic describes the methodical review procedure. The second image shows how ingenious combinations of technologies may be to improve network performance. Third graphic guides performance assessment by stressing data throughput and energy efficiency. These pictures taken together fully grasp the technologies, techniques, and performance results guiding the creation of future wireless communication systems.
IV. RESULT AND DISCUSSION
Fast, consistent, energy-efficient wireless communication is becoming more and more important, so 5G and 6G technologies are indispensable in modern connectivity. Emphasizing critical technologies such mmWave, terahertz, massive MIMO, and AI-driven networking, this book provides a thorough evaluation of various architectures. The paper demonstrates by performance measure analysis how recently developed designs address significant issues with respect to energy consumption, scalability, and latency. The objective is to provide a complete understanding of the shift toward highly intelligent, high-performance communications systems.
Table 3: Simulation Environment
	Metrics
	Description

	Network Architecture
	The layout and structure of the network, including physical infrastructure, node placements, and topology.

	Frequency Bands
	The radio frequency spectrum used in simulations, such as millimeter-wave (mmWave), terahertz, or sub-6 GHz.

	Data Throughput
	The rate at which data is transmitted over the network, measured in bits per second (bps).

	Energy Efficiency
	The amount of data transmitted per unit of energy consumed, often measured in bits per joule.

	Latency
	The time delay in the transmission of data across the network, typically measured in milliseconds (ms).

	Connection Density
	The number of devices connected within a specific area or cell, affecting network load and performance.

	Traffic Models
	Simulation of different types of network traffic, including voice, video, and data traffic.

	Signal-to-Noise Ratio
	A measure of signal quality, comparing the strength of the desired signal to the background noise.

	Mobility Models
	Simulations of user mobility within the network, including pedestrian and vehicular movement.

	Channel Models
	Models used to simulate wireless channels, including path loss, fading, and interference in the communication environment.
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Figure 4: Analysis of energy efficiency
Especially in 6G topologies, the methodical analysis reveals a significant improvement in energy efficiency in next-generation wireless communication systems. Modern technologies such massive MIMO and edge computing combined with artificial intelligence-driven network optimization dynamically manage energy consumption in real-time. Moreover enhancing system sustainability are smart resource allocation and low-power hardware solutions. As such, figure 4 displays an incredible 97.31% of the overall energy efficiency across investigated experiments. Thus, a basic performance requirement in network development is energy efficiency as future telecommunication networks are on target to deliver high-performance applications while lowering operating expenditures and environmental impact. 

Under consideration elements  including resource allocation , energy conservation, and optimization parameters , the equation represents an asymptotic progression  of network capacity on analysis of energy efficiency.
[image: ]
Figure 5: Analysis of data throughput
Data throughput, a main gauge of network performance, has improved remarkably from 5G to 6G systems. Along with network slicing and ultra-dense deployments, high-frequency bands like terahertz and millimeter-wave have considerably expanded capacity and speed. Traffic prediction offered by artificial intelligence and load balancing assist to significantly increase data delivery rates. The investigated systems showed virtually excellent handling of large-scale data transfers with a data throughput efficiency of 95.72% (figure 5). This breakthrough confirms throughput as a basic criteria in wireless system evaluation by enabling demanding applications including remote diagnostics, real-time VR, and huge IoT.

The equation 5 explains in communication  via wireless systems  the interplay of network capacity , the distribution of resources , and optimization parameters . It can dynamically control and maximize network efficiency, thus complementing the suggested approach on analysis of data throughput.







Table 4: Key aspects of the abstract, including the performance values mentioned:
	Component
	Description
	Value/Metric

	General Context
	Evolution of phone and wireless telecommunications towards 5G and 6G
	—

	Identified Issues
	Scalability, latency, energy inefficiency, massive device connectivity challenges
	—

	Proposed Method
	Systematic review of 5G/6G frameworks with focus on mmWave, MIMO, AI, network slicing, terahertz use
	—

	Use of Method
	Comprehensive analysis of current and emerging network architectures to overcome existing challenges
	—

	Energy Efficiency Outcome
	Improved through AI optimization and advanced hardware
	97.31%

	Data Throughput Outcome
	Enhanced by mmWave, terahertz bands, and intelligent load management
	95.72%


The table 4 summarizes the major ideas of the abstract along with the context, issues, and systematic approach of the study. It outlines the basic technologies under examination—including artificial intelligence, mmWave, and network slicing—along with their approaches of enhancing network performance. Significant improvements are shown by the findings; data throughput at 95.72% and energy efficiency at 97.31% indicate to the success of next-generation systems. This brief summary provides a clear understanding of the objectives, methods, and outcomes of the effort for efficient reference and study. 
Emphasizing significant gains in energy efficiency (97.31%) and data throughput (95.72%) employing technologies like artificial intelligence optimization, mmWave, and terahertz bands, the systematic study stresses important breakthroughs in wireless systems. Viewed from performance measures and technological integration, the following table lists the research focus, methods, and outcomes. This paper demonstrates how 5G and 6G architectures might overcome current network limitations, hence guiding future expansion in faster, smarter, more environmentally friendly communication infrastructure.
V. CONCLUSION
Emphasizing their capacity to exceed the limitations of present wireless systems, this article presents a comprehensive systematic analysis of 5G and future 6G communication architectures. This book investigates and reviews key technologies like millimeter-wave communication, terahertz spectrum utilization, massive MIMO, network slicing, and artificial intelligence-based network management. These methods used collectively address issues like limited scalability, energy inefficiencies, and too high latency. The findings reveal considerable gains, most notably an energy efficiency rate of 97.31% and data throughput efficiency of 95.72%, therefore suggesting that next-generation systems are fundamentally improving network performance and sustainability. Combining information from scholarly articles, technical investigations, and established criteria provides an unambiguous road map for understanding the evolution from 5G to 6G. It also emphasizes the requirement of adding modern hardware components and sophisticated automation in forthcoming mobile phones. According to the results, both 5G and 6G technologies are positioned to provide sophisticated and highly sought-after uses such autonomous systems, smart cities, and immersive virtual reality. 
At last, the thorough investigation guarantees that strategic use of creative technologies not only offers a suitable transition toward 6G but also makes the transformation remarkable. Especially important for direction of research, development, and policy-making in the area of wireless communication are these findings. 
Validation of the proposed frameworks should take center stage in further efforts using actual testbeds and simulation systems. Particularly much desired is research on security, privacy, and ethical issues in artificial intelligence-integrated systems. Moreover, interdisciplinary research combining environmental sciences with communications might enhance strategies of sustainable development. Moreover crucial to ensure equitable worldwide connectivity and technological inclusion is considering the socioeconomic impact of 6G, particularly in developing countries.
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