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 Remote location surgery presents stringent requirements for wireless 

communication, particularly in terms of reliability, speed, and low latency. 

The emergence of sixth-generation (6G) wireless networks is expected to 

address these challenges effectively. With the rapid expansion of internet of 

things (IoT) applications in healthcare, maintaining real-time connectivity 

has become essential. Ensuring such performance in 6G-enabled IoT 

networks relies heavily on the implementation of advanced resource 

optimization techniques. Recent studies have focused on improving key 

performance metrics, including latency, reliability, energy efficiency, 

spectral efficiency, data rate, and bandwidth usage. Comprehensive reviews 

of these techniques reveal a growing emphasis on multi-objective 

optimization strategies to balance conflicting requirements. Research has 

also highlighted limitations in existing approaches, suggesting the need for 

further innovation, particularly for mission-critical applications like remote 

surgery. Within this context, 6G IoT systems have demonstrated the 

potential to maintain high data rates and stable throughput, both of which are 

essential for safe and responsive surgical operations conducted over long 

distances. These findings underscore the importance of continued 

development in resource management to fully enable remote healthcare 

delivery through advanced wireless technologies. 

Keywords: 

6G  

Internet of things 

Optimization strategies 

Remote location surgery  

Resource optimization 

This is an open access article under the CC BY-SA license. 

 

Corresponding Author: 

Md Asif 

Department of Electronics and Computer Engineering, JB Institute of Engineering and Technology 

Hyderabad, India 

Email: asiff1988@gmail.com 

 

 

1. INTRODUCTION 

Internet of things (IoT) application scenarios have expanded in variety with the widespread 

commercial use of 5th generation (5G) mobile communications as per [1]. Network resource optimization is 

essential for successful mobile communication from second generation (2G) to fifth generation (5G). 

However, there are not enough resources available and wireless communications are getting close to Shannon 

constraints. The next generation (6G) communication system offers a broader reach than the 5G mobile 

communication network [2], enabling the realization of integrated satellite, the earth, the sky, and the ocean. 

It is necessary to implement novel resource optimization techniques in order to guarantee the  

quality of service (QoS) in 6G networks [3], [4]. The key technology in the 6G network is internet of things 

(IoT) [5]. The IoT integrates diverse networks and sensor devices to enable the connection of people, objects, 

and machinery at any time and location was discussed in [6]. Massive amounts of data have been generated 

by the expansion of IoT devices [7], yet the potential of data privacy breaches is rising. During the multi-user 

data connection process, several data security issues have come to light [8]. In addition, artificial intelligence 
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(AI)–enabled solutions are increasingly used to enhance resource management in 6G systems [9]. Three 

types of situations exist for protecting privacy: gathering, sharing, and using data. The IoTs' sensing nodes 

are extremely susceptible to enemy attacks in a data collection situation. The enemy can acquire or fabricate 

the legal identity using a number of methods, win the sensing node's trust, and then get the privacy 

information the sensing node has gathered. 

The purpose of this paper is to explore more efficient techniques for 6G resource optimization for 

internet of things communication systems. First, we examined the effects of several variables on 6G IoT 

networks' communication performance. Next, there are six important metrics to look for in the enhanced 

communication performance of 6G technology: transmission rate, latency, bandwidth utilization,  

energy efficiency (EE), spectrum efficiency (SE), and transmission reliability.  

Here, in this work, we are going to address the scope of remote location surgery as an application 

with 6G enabled IoT networks. Here, we will test the performance and advantages provided by 6G enabled 

IoT networks for resolving the challenges faced by RLS. The surgeons or patients who are present at remote 

locations and have no access for the resources of the operation or surgery can be achieved through a 

technique called remote location surgery which will be used to provide necessary treatment using IoT 

networks. IoT devices (e.g., sensors, wearables) gather critical patient data such as vitals (heart rate, blood 

pressure, oxygen saturation) and environmental parameters (operating room conditions).  

The problem with implementation of remote surgery is, the need for high data rates and throughput 

at a very high speeds, because the robots which involves here will works at a very high speed, so, the 

instructions of the doctor present at a remote location need to be transferred very fast such that no errors will 

takes place. Till 5G, networks provided data rates and throughput that was decent but lacks consistency 

means for longer durations. So, here these challenges will be resolved with the introduction of 6G 

communications, which typically having a higher data rates and throughput transfer availability, here, we’ve 

used Terahertz communication which lies in the Terahertz (100 to 10000 GHz) range of which actually 

supported by 6G networks for providing higher data rates. The data security will be handled by 6G 

algorithms like AES 128 which is considered to be more robust than the existing ones. 

To ensure robust QoS in high-demand scenarios, adaptive and dynamic allocation methods are 

essential. Cyber Twin-based architectures provide a novel approach to managing these challenges by 

allowing real-time optimization of spectrum, computing, and storage resources in 6G environments [10]. 

Such frameworks highlight the importance of integrating advanced architectures with classical optimization 

for sustainable performance. 

The resource optimization strategies of six distinct indicators in 5G and 6G IoT communication 

networks are proposed in section 2. The combined optimization strategy among the six indicators is 

examined in section 3. The difficulties of resource optimization are discussed in section 4, potential avenues 

for future research are presented in section 5, and the article's findings are presented in section 6. 

 

 

2. METHOD 

One of the main strategies in the 6G network is internet of things communication. Nonetheless, a 

number of issues, including limited wireless spectrum availability, sensor networks' high energy 

consumption, unreliable connections, and lengthy transmission latency, must be taken care of in order to 

assess and enhance IoT communication performance in 6G work. In 6G IoT systems, effective resource 

optimization necessitates identifying the critical communication performance metrics. The subsequent items 

are strategies for enhancing important communication performance indicators include latency, coverage, SE, 

and EE. 

 

2.1.  Latency 

In 5G and 6G IoT communication networks, where there are high expectations for real-time data 

interaction ability to meet user requirements, latency refers to the end-to-end delay. In [11], changes in 

channel and Task arrival randomness challenges are designed using a Constrained Markov Decision Process 

(CMDP)-based approach to minimize latency. 

 

2.2.  Energy efficiency 

Energy consumption is increasing due to the quick expansion of wireless data and IoT devices in 5G 

and 6G networks, making EE optimization of these networks' IoT communication systems imperative. For 

UAVs in the satellite-aerial-terrestrial network (SATN), Sami et al. [12] created the total power constraint 

beamforming scheme (TPC-BF) and the per-antenna power constraint beamforming (PPC-BF) scheme to 

maximize EE with minimal complexity. 
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2.3.  Spectrum efficiency  

SE seeks to minimize interference while maximizing spectrum utility. The performance of IoT 

systems is significantly impacted by SE in [13]. Many SE optimization strategies have been researched 

recently. In, the authors developed a Weighted Huffman Tree (WHT) method in cognitive networks to give a 

joint optimization strategy that takes spectrum usage and sensing into account concurrently to increase  

MAC-layer sensing efficiency. Proposed in, spectrum sensing-based SE optimization is notably identified as 

the primary method of SE optimization of 5G and 6G IoT networks. 

 

2.4.  Bandwidth 

Manogaran et al. [14] presented a deep Q-network (DQN) technique for improving BA for IoT 

devices in SDN, which is based on the DRL algorithm. Bandwidth was a major concern when considering 

about any generation of technology not only in 6G. Throughput and data rate all directly depends on 

bandwidth, if we utilize the bandwidth at a higher rate, then, these will actually be improved. 

 

2.5.  Rate 

In 5G and 6G IoT communication systems, there are strong demands for high rates with  

long-distance transmission. Increasing the data rate is one of the 6G IoT networks' top priorities. Zhou et al. 

[15] described a cooperative decode and forward (DF) relaying method for Simultaneous wireless 

information and power transfer (SWIPT) based on orthogonal frequency division multiplexing (OFDM). The 

reconfigurable intelligent surfaces (RIS) technology was employed by the authors in order to boost the pace 

of UAV systems. 

 

2.6.  Joint optimization strategies 

Numerous IoT devices have emerged as a result of the development of 5G and 6G communication, 

creating a number of communication issues for devices with limited network resources that need to use 5G 

and 6G communication. 

 

2.7.  Latency 

In 5G and 6G networks, placing too much emphasis on latency could cause other performance 

indicators to decline. Figure 1 displays a number of latency-related indicators. This section provides 

illustrations of the joint optimization techniques. 

 

 

 
 

Figure 1. Tradeoff among key indicators 

 

 

2.8.  Latency-energy efficiency 

Zhang et al. [16] looked at the EE optimization problem of IoT networks in a marine setting with 

high traffic and constrained resources. The authors of suggested a multi-user multi-task computation 

offloading architecture in an effort to guarantee EE for MEN and reduce the overall latency of IoT 

networks. 

 

2.9.  Latency-bandwidth reliability rate 

Zheng et al. [17] created an Opera technique to produce time-varying expander graphs that meet 

low latency and high bandwidth needs. The authors of suggested a request allocation method based on 
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particle swarm optimization (PSO) that combines latency control and bandwidth utilization into a combined 

optimization plan for large-scale situations. Massive MIMO, multi-connectivity, source-channel coding, and 

protocol design approaches in 5G wireless systems of URLLC were covered by the authors in. The latency 

and reliability requirements for end-to-end communication are met by the emulation consequences. The 

authors of talked about an energy-conscious task optimization approach for intelligent transportation 

systems (ITS) in the URLLC edge computing scenario via cloud networks. The M-parallel look-ahead 

pointers generation approach was used in to improve rate matching and lower the 5G new radio (NR) 

system's overall latency. The latency minimum of NOMA users with a link-layer rate maximum is 

examined by the authors. 

 

2.10.  Energy and spectrum efficiency 

If EE is given exclusive priority, other 5G and 6G network performance metrics may suffer.  

Figure 2 displays a number of EE-related metrics. This section provides examples of the combined 

optimization techniques. Li et al. [18] used co-operative spectrum sensing (CSS) for CR networks of future 

wireless networks to study the SE and EE problem. Many efficient optimization techniques for EE 

optimization are needed to create a communication network with high EE and high SE. and SE concurrently 

for IoT connection across 5G and 6G. The systems included in this section. The five articles examine 

methods for striking a balance between SE and EE in wireless networks, each offering unique solutions 

suited to certain network situations. This problem is addressed in Papers, respectively, by using sparse  

RIS-assisted CF MIMO frameworks, mixed-integer nonlinear programming (MINLP), CSS, utility function 

formulation, and 3D channel modelling. 

 

 

 
 

Figure 2. Tradeoff among key Indicators 

 

 

2.11.  Energy and spectrum efficiency rates 

The authors of assessed the transmit power, data rate, and energy efficiency of integrated 5G IoT 

networks. The outcomes validate that the retransmission strategy that was developed enhances energy 

efficiency for adaptive data rate in internet of things systems. Interference was overlooked, nevertheless. To 

increase the bit rate in a spread spectrum communication system, they developed a combination optimization 

problem of spectrum efficiency, decoding speed, and computational complexity.  

 

2.12.  Bandwidth 

If bandwidth is given too much weight, it may eclipse other indicators' performance in 5G and 6G 

networks. For instance, increasing bandwidth utility may result in low transmission rates and unreliability of 

data transfer. That is, optimal dependability, rate, and bandwidth efficiency are not all available at the same 

time. 

 

2.13.  Energy efficiency-bandwidth 

The joint optimization problem of energy efficiency in ZigBee-based wireless sensor networks 

(WSNs) and local area networks (WLANs) with bandwidth optimization has been studied in [19]. Reliability 

optimization for dense IoT situations in low-power wide area networks (LPWANs) was highlighted by Park 

et al. the outcomes showed that the Choir technique, which resolves signal collisions, might be used to 

produce low interference, good dependability, and low energy consumption. However, stochastic signals and 

dynamic interference collide and require greater thought and attention. Figure 3, Tradeoff among key 

indicators. 
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Figure 3. Tradeoff among key indicators 

 

 

2.14.  Energy and spectrum efficiency rates 

The authors of assessed the transmit power, data rate, and energy efficiency of integrated 5G IoT 

networks. The outcomes validate that the retransmission strategy that was developed enhances energy 

efficiency for adaptive data rate in internet of things systems. Interference was overlooked, nevertheless.  

To increase the bit rate in a spread spectrum communication system, they developed a combination 

optimization problem of spectrum efficiency, decoding speed, and computational complexity. Energy-aware 

optimization is another vital consideration in large-scale 6G IoT deployments. Emerging technologies such as 

RIS have shown promise, particularly with the development of simultaneous transmission and reflection RIS 

(STAR-RIS), which enables significant improvements in power efficiency while sustaining throughput [20]. 

These strategies strengthen the ability of 6G systems to support both green communications and high-

performance applications. 

 

2.15.  Bandwidth 

If bandwidth is given too much weight, it may eclipse other indicators' performance in 5G and 6G 

networks. For instance, increasing bandwidth utility may result in low transmission rates and unreliability of 

data transfer. That is, optimal dependability, rate, and bandwidth efficiency are not all available at the same 

time. Figure 4 displays a number of indicators that are connected to bandwidth. This section provides 

examples of the combined optimization techniques for bandwidth and other metrics. 

 

 

 
 

Figure 4. Tradeoff among key indicators 

 

 

2.16.  Bandwidth reliability and rate 

Minimal-density parity-check (MDPC) models achieve great reliability and minimal repair 

bandwidth. When compared to the present Reed-Solomon coding approach, the minimal repair bandwidth 

concept enhances dependability, as demonstrated by the results of the emulator. The issues with sample rate 

and bandwidth constraint in deep-spread spectrum satellite communication have been discussed. The results 

of the emulation show that the interpolation rate matching module technique that was developed can achieve 

the required sample rate while adhering to bandwidth constraints. 

 

2.17.  Reliability-rate 

In 5G and 6G networks, optimizing the rate alone may unintentionally overlook other performance 

parameters. Improving dependability, for instance, can result in a low transmission rate. 

 

 

3. CHALLENGES OF RESOURCE OPTIMIZATION IN 6G IOT COMMUNICATION SCENARIOS 

IoT techniques are becoming more commonplace as 6G technology progresses. To support these IoT 

devices, we need low latency, high dependability, EE and SE, high rate, and high bandwidth efficiency. 
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3.1.  Uncertain factors scenario 

Challenges and proposed solutions: The goal of many research projects has been to develop an ideal 

algorithm with ideal spectrum sensing and specific channel state in order to improve network performance 

metrics including interference, throughput, SE, and EE. Practical strategies to reduce transmission latency 

and increase spectrum sensing accuracy in 6G IoT networks have been put forth in response to the uncertain 

spectrum sensing and stringent transmission latency requirements. 

 

3.2.  Multi-dimension scenario 

Challenges and proposed solutions: Due to the scope and complexity of applications, traditional 

terrestrial wireless communication has recently grown explosively, making it difficult to meet the 

sophisticated demands of future networks. In order to compensate for the inherent shortcomings of cellular 

cells that rely on ground resources, satellites and near-space vehicles are used to establish space and space 

communication systems. 

 

3.3.  Ultra-dense scenario 

Challenges and proposed solutions: Applying terahertz communications with higher frequency 

bands as a novel remedy for the present 6G technology capacity limitations are difficult, particularly given 

the spectrum scarcity brought on by the dense ground communication networks in 6G IoT. An efficient  

cache-enabled MEN architecture was in place to counter the massive data traffic and numerous terminal 

units. But given the aforementioned difficulties, future wireless network development still has to pay more 

attention to 6G communication-based ultra-dense network integration. 

 

3.4.  Dynamic resource scenario 

Challenges and proposed solutions: It becomes difficult to improve the wireless connection latency 

and the FL model training latency in IoT systems by achieving more reasonable network resource allocation 

because different communication distances will result in different strengths of the wireless data received by 

the signal receiver. The resource allocation approach in the low-power IoT system based on FL is primarily 

based on the topology of a static wireless network, in which the IoT terminal device is fixed in the network 

and is not mobile.  

 

3.5.  Multi-users scenario 

Challenges and proposed solutions: By focusing solely on the communication mode of a single user, 

it has become hard to stay up to date with the needs of current IoT equipment due to the emergence of several 

new sectors and services in recent years. Numerous recent publications have addressed resource efficiency in 

a single baseband unit (BBU) situation. On the other hand, single-user communication systems have 

restricted bandwidth issues, latency, and communication restrictions. 

 

 

4. FUTURE RESEARCH DIRECTIONS OF RESOURCE OPTIMIZATION IN 6G INTERNET 

OF THINGS COMMUNICATION 

The proposal for enhancements in the joint optimization of the major indicators provides a 

comprehensive understanding of the prospect study's vision for IoT on 5G and 6G networks.  

a. Multi-indicators joint optimization: Future 5G and 6G networks will need to conduct extensive research 

on the IoT's transmission technology, which will result in more demanding service requirements for IoT 

devices. 

b. Decentralized architecture-based men: Due to high user density in dense scenarios of ground hotspots like 

office buildings and large shopping malls, the traditional centralized resource allocation method has a 

high computational complexity, and the iterative elements of the distributed algorithm require a large 

number of interactions to achieve convergence. 

c. AI-Based Ml/Dl: In the future, sophisticated ML or DL algorithms will be used to examine the 

relationship between resource utility and network performance. Currently, some research mainly 

examines the data utility of network resources under specific indicators. 

d. Fl Framework: The impact of node mobility and learning performance is not taken into account in the 

current resource optimization algorithms, which are intended for static IoT scenarios.  

e. Blockchain: With the use of spectrum sharing, current technologies may efficiently increase resource 

utilization in order to fulfill the vast spectrum demand of numerous IoT devices connecting to 5G and 6G 

networks. Blockchain has drawn a lot of interest lately. 

f. Dynamic modulation and coding mode: Studies already conducted look at cache unloading, beamforming, 

and other methods for enhancing IoT network performance. In 6G networks, a variety of cutting-edge 

bandwidth allocation algorithms will be coupled with cutting-edge modulation and coding methods. 
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g. Novel network architecture: The planned smart integration identifier network architecture is eager to be 

integrated with the 6G IoT networks. In the smart integration identifier network architecture, smart 

identification services can be implemented using the knowledge areas concept. 

h. Quantum networks: Enhancing resource optimization in quantum networks is a vital area of research and 

development to ensure efficient utilization of quantum resources such as entangled photons, qubits, and 

communication channels. 

 

 

5. KEY STRATEGIES AND TECHNIQUES  

Below are key strategies and techniques used to optimize resources in quantum networks: 

a. Dynamic resource allocation: Adaptive routing protocols, implement dynamic routing algorithms that 

adapt based on network conditions, such as channel noise or resource availability. Priority-based 

scheduling, assign priority to critical tasks like quantum key distribution (QKD) over less time-sensitive 

operations. 

b. Entanglement management: Entanglement swapping, efficiently utilize entanglement swapping at 

quantum repeater nodes to extend the range of entanglement. Quantum error correction (QEC), use QEC 

codes to detect and correct errors in qubits, allowing for the reuse of resources. Noise-adaptive protocols, 

tailor protocols to the noise characteristics of the environment, minimizing resource wastage. 

 

 

6. REMOTE LOCATION SURGERY 

A surgeon can operate on a patient remotely, sometimes referred to as cyber surgery or tele surgery, 

even if the patient and the surgeon are not physically present in the same place. It's a type of virtual presence. 

A master controller, often known as a console, one or more arms that are operated by the surgeon in [21], and 

a sensory system that provides input to the user make up a typical robotic surgical system. Robotics, 

management information systems, and telecommunications, including fast data connections, all play a part in 

remote surgery. Even though robotic surgery is a reasonably well-established specialty, most robotic 

surgeons operate under the supervision of surgeons at the surgical site. Surgeons who do remote surgery do it 

from a location where the physical distance between them and their patients is less significant. It claims to 

provide patients' access to the knowledge of specialized surgeons available to them anywhere in the world, 

eliminating the need for them to leave their neighborhood hospital. 

In this work, the facilities provided by the remote location surgery was utilized and using 6G 

technology it has been accelerated to even further. The remote location surgery actually suffers from latency 

and data rates which were improved greatly using current 6G technology. And more over the 6G not only 

provided the latency better than existing technologies but it has provided the necessary parameters like high 

data rate which offered the high-quality transmissions on either sides in order to avoid those minor or minute 

errors which may result huge results in patient’s life. In [22] using 6G-enabled IoT networks for remote 

location surgery represents a major advancement in the field of telemedicine. As healthcare moves toward 

more decentralized and digital systems, the need for robust and intelligent communication infrastructure 

becomes increasingly urgent. In study [23] remote surgical procedures, where every millisecond of delay can 

affect outcomes, communication technology must support extremely low latency and high reliability.  

Sixth-generation wireless networks are designed to meet such exacting demands by offering ultra-reliable 

low-latency communication (URLLC), massive machine-type communication (mMTC), and enhanced 

mobile broadband (eMBB) in a single unified framework. 

The results obtained from the throughput and data rate analysis strongly validate the performance 

capabilities of 6G IoT networks, particularly in the context of remote location surgery. As observed in the 

throughput trend from Figure 5, the 6G system consistently maintained high data transmission rates over time 

without notable degradation in [24]. This level of sustained throughput is vital in real-time surgical 

applications, where even brief communication delays or data loss can have critical consequences. The 

stability and resilience of 6G, as evidenced by this result, demonstrate that it can reliably support the 

continuous and intensive data exchange required during remote procedures, marking a significant 

advancement over earlier wireless technologies. Similarly, the data rate behavior shown in Figure 6 further 

confirms the efficiency and reliability of 6G in handling high-demand scenarios in [25]. The data rate 

remained steady across the test duration, reinforcing the network’s capability to provide uninterrupted 

service, which is essential for the precision and responsiveness needed in remote surgical operations. These 

findings validate the conclusion that integrating remote location surgery into a 6G IoT environment is not 

only feasible but also practically reliable. The ability of 6G to deliver both consistent throughput and data 

rate underlines its readiness for critical real-time applications, opening the path for future innovations in 

connected healthcare and other latency-sensitive domains. 
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Figure 5. Plot of data rate overtime 

 

Figure 6. Plot of throughput overtime 

 

 

7. RESULTS AND DISCUSSION  

In this section, it is explained the results of research and at the same time is given the comprehensive 

discussion. Results can be presented in figures, graphs, tables and others that make the reader understand 

easily [16], [17]. The discussion can be made in two sub-sections. 
 

7.1.  Throughput performance and reliability of 6G networks 

The data presented in Figure 5 indicates a clear and consistent increase in throughput over time 

when using 6G networks, highlighting their superior efficiency and long-term stability compared to previous 

wireless technologies. Unlike earlier generations that tend to experience throughput degradation during 

prolonged usage, 6G maintains a high and steady data rate, which is essential for applications requiring 

uninterrupted, real-time communication such as remote location surgery. The graph shows that even as 

operational time extends, 6G sustains performance without significant drops, validating its enhanced resource 

management and network optimization capabilities. This consistent throughput confirms that 6G is not only 

faster but also more reliable, making it highly suitable for critical scenarios where continuous data flow is 

crucial for safety and precision. 

 

 𝑑𝑎𝑡𝑎𝑟𝑎𝑡𝑒 =
𝑡𝑜𝑡𝑎𝑙 𝑎𝑚𝑜𝑢𝑛𝑡 𝑜𝑓 𝑑𝑎𝑡𝑎

𝑜𝑣𝑒𝑟𝑡𝑖𝑚𝑒
 (1) 

 

7.2.  Stable data rate trends in 6G networks 

Figure 6 illustrates the data rate trend over time in a 6G environment, showing a consistent and 

stable performance that underscores the unique efficiency of 6G technology. Unlike previous generations, 

where data rates may fluctuate due to congestion, latency, or bandwidth limitations, the plot demonstrates 

that 6G is capable of maintaining a high data rate across extended operational periods. This stability is crucial 

for applications that require constant high-speed communication, such as remote location surgery, where any 

drop-in data rate could compromise precision and safety. The graph validates 6G’s ability to deliver 

uninterrupted and reliable data flow, highlighting its advanced capabilities in handling high-demand, real-

time tasks with greater consistency than legacy systems. 

 

𝑡ℎ𝑟𝑜𝑢𝑔ℎ𝑝𝑢𝑡 =
𝑡𝑜𝑡𝑎𝑙 𝑎𝑚𝑜𝑢𝑛𝑡 𝑜𝑓 𝑑𝑎𝑡𝑎 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑡𝑥 𝑎𝑛𝑑 𝑟𝑥

𝑜𝑣𝑒𝑟𝑡𝑖𝑚𝑒
 (2) 

 

 

8. CONCLUSION 

To meet the demanding requirements of 6G IoT networks, resource optimization remains a critical 

and evolving area of study. Through a comprehensive analysis of both recent and past research, various 

techniques, performance indicators, and application-specific strategies have been explored to enhance 

network efficiency. The successful implementation of remote location surgery within a 6G IoT framework 

further reinforces the importance of optimized resource management. As validated by the throughput and 

data rate results shown in Figures 5 and 6, the 6G environment maintained consistently high-performance 

levels throughout the operational timeline. This sustained delivery of essential network metrics confirms that 

6G provides the necessary conditions for real-time, precision-based applications such as remote surgery. The 

findings not only demonstrate the technical feasibility but also open the door for broader integration of 

remote medical procedures within next-generation wireless IoT systems. 
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