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Abstract

Focusing on the associated research issues, this article provides a thorough examination of the sixth-
generation (6G) technology and its ground-breaking uses in smart healthcare. With its lightning-fast
data rates, low latency, and constant connectivity, 6G represents a significant breakthrough in
wireless communications. Advances such as telemedicine and real-time patient monitoring are
possible with 6G integration in healthcare owing to cutting-edge technologies such as edge
computing, massive (multle-input multiple-output MIMO (), and terahertz frequencies. These
advancements have made it easier to connect quickly and efficiently, which is essential for
delivering high-tech healthcare services. The rollout of 6G will create several issues, such as
security, adoption of advanced technology in the healthcare system, and monitoring of data.
However, 6G communication ensures reliable coverage in both rural and urban areas, making
healthcare possible in underdeveloped locations. The use of 6G in the healthcare system demands
extensive protocols and trained technicians, which is regarded as a serious issue in the integration
of 6G with conventional hospitals. The present work outlines the major technology that will play an
important role in future smart hospitals and the challenges associated with the utilization of these
techniques in health care. Furthermore, the article also highlights the revolutionary change that may
be possible in healthcare services by enhancing the standard of health quality by analyzing and
solving the challenges associated with the integration of advanced techniques and conventional
hospitals.

Keywords: 6G Communication Technologies, Rural Healthcare Systems, Telemedicine and
Remote Monitoring, Intelligent Health Networks, Healthcare Connectivity Challenges.

1 Introduction

As the demand from users regarding healthcare systems increases, there is a need to integrate advanced
technologies with conventional healthcare systems. In the present scenario, technologies such as 4G and
5G are being utilized in hospitals, which has made a drastic change in the quality of health services and
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administration. The patient can book an appointment with the best doctor and seek medical advice from
experts by staying at home, which saves the time and cost involved in travelling. The patient’s data can
be stored electronically and easily accessed by the corresponding user. Therefore, even if a prescription
is lost or misplaced, it can be easily tracked by accessing the electronic files of the patients. It is also
seen that most of the diseases can be perfectly healed and managed by sitting at home under the
monitoring of expert health care through video and audio (Azmi et al., 2020). However, it requires a
high data rate, low latency, good capacity of the framework, and the ability to connect to millions of
devices, ensuring multilevel security. Access to better health services is mostly affected in rural areas,
as there is a deficiency in better health services and infrastructure. Patients from the village have to go
to town seeking proper healthcare support, which increases the cost of treatment, and most of the time,
the patients need to wait for the appointment. The concept of telemedicine was introduced when a
primary healthcare center in any rural area was connected with the best hospitals and medical experts in
the town. Remote surgery can be performed with the support of experts in healthcare. However, a lack
of infrastructure and technical facilities can hamper the concept of telemedicine. However, the present
5G technology cannot fulfil the demand for standard smart healthcare services. Hence, it is important to
explore advanced technologies that can fulfil the demands of smart hospitals (Arsad et al., 2019).
Advanced radio communication, such as 6G, has huge potential to integrate with hospitals and other
advanced technologies, which can improve the standards of health services across the globe. The
utilization of 6G in healthcare can make it possible to diagnose patients remotely, provide the best
medical advice, and, if required, call the patient for other health checkups. This process saves time,
provides the best health care, and even refers to other experts. The integration of wearable devices
through 6G also properly monitors chronic patients, continuously sending the data to medical experts
and alarming the patients in case of any emergency. The attention of medical experts during medical
emergencies can boost the standard of health services, which can be achieved using 6G. Medical experts
in rural areas can continuously send patients’ medical imaging, tests, and other important data to the best
healthcare hospitals in urban areas. This will ensure that the patient receives constant advice from the
best medical professionals across the world, bridging the gap in healthcare quality between urban and
rural areas. The use of 6G in medical training and education can also help experts analyze patient data
more accurately and precisely (Liet al., 2019).

2 Literature Review

In this section, we analyze articles related to the use of 6G and other advanced technologies in
conventional hospitals. This indicates the significance of smart hospitals and the progress related to the
use of advanced methods in the conventional healthcare sector. Further, it also addressed different
parameters, such as high data speed, latency, deployment of advanced infrastructure in rural areas, and
use of advanced methods such as Al and robotics for medical diagnostics. It outlines several major
issues, such as scalability, cost, and infrastructure capacity. For effective, long-term rural healthcare
delivery, a multi-technology hybrid framework is suggested. The articles published in the 6G field are
listed in Table 1 (Kumar et al., 2021; Chowdhury et al., 2020; De Alwis et al., 2021).

e Research articles have the potential to advance the state of the art by facilitating the development
of innovative technologies and approaches to improve healthcare outcomes.

o Evaluating the effectiveness of new technologies: Research papers can evaluate the effectiveness
of cutting-edge methods and technologies in real-world settings.
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e Delineating challenges and limitations: Research articles can outline the difficulties and limitations
of new technologies and methodologies, which can help guide future research and development.

e Promoting interdisciplinary collaboration: Research articles that combine knowledge from
computer science, engineering, and healthcare can help foster interdisciplinary collaboration, which
is essential for developing effective solutions in smart hospitals. By bringing together experts from
various fields, research articles can encourage the development of innovative solutions to
challenging health care issues (Gui et al., 2020; Kumar et al., 2024).

Table 1: Comprehensive study of published works

References Remarks
(Albreemet The article focused on reducing the latency in 5G network by utilizing the
al.,2020) advanced hybrid detection algorithm, Substantial improvement in throughput
were obtained (Albreem with increase in complexity.
(Albreem et | The article focused on the research and challenges in 5G based smart hospital
al., 2021) and also provide a comprehensive investigation on the advanced techniques
of 5G.
(Ahmed et al., | A few challenging problems are introduced together with the anticipated 6G
2020) coming technology. Furthermore, the prerequisites, potential technologies,
and projected applications are discussed.
(Benniset al., This article speculates on the futuristic visionary technologies that could
2020) deliver the significant advancements needed to allow 6G, extending the 5G
vision to more ambitious future scenarios.
(Adachi et al., An outline of the main 6G issues, including core services, use cases, needs,
2020) enabling technologies, architectures, typical use scenarios, obstacles, and
research paths.
(Gaoet al., This article examines measurements and models for 6G wireless channels
2020) across all frequency bands, use cases, and worldwide coverage.
(Habibiet al., There is thorough research that presents the drivers, use cases, usage
2021) scenarios, requirements, key performance pointers, architecture, and
supporting technologies of the 6G system.
(Alwiset al., A thorough analysis of current 6G developments is conducted.
2021)

3 6G Radio System

As shown in Figure 1, 6G mobile technology represents the next step forward in wireless
communication, building on the advancements in 5G. Experts anticipate that 6G mobile technology
will transform communication across various industries by providing faster speeds, reduced latency, and
advanced features. The rollout of 5G is completed globally, and it is deployed in different wireless
applications for education, automation, industries, and so on. Although 5G has made an incredible
change in the health sector, the demand for digitizing the health sector has increased due to the pandemic
situation and unavailability of a workforce and infrastructure that can accommodate a large number of
patients at a time. 6G is a promising technique that can fulfil the requirements of the healthcare industry
and ensure low latency, gigantic speeds, reliability, and better coverage than 5G. Orthogonal frequency
division multiplexing (OFDM) is currently utilised in 5G, which has its own advantages and constraints.
The 6G radio system anticipates the use of advanced waveforms, such as NOMA and OTFS. The
advanced waveforms improved the throughput of the framework and ensured a compatible large-scale
connection with multiple devices. 6G also ensures real-time experience by reducing the latency to less
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than 1 ms and uploading and downloading the data at a faster speed, which will benefit the health sector
to a greater extent. The integration of Al with 6G can significantly enhance automation in the health care
sector. It can diagnose problems accurately and rapidly. The data can be interpreted at a significant level
of understanding in a much easier and more sophisticated manner. The multiple authentication layer in
6G also secured the medical data of the patients. 6G also enhances the capacity 10x as compared with
the 5G network, as it utilizes the terahertz band, providing an enormous amount of bandwidth, which is
beneficial for millions of wearable devices and their data storage. The role of 6G is to provide
uninterrupted services that assist in deploying smart hospitals in both rural and urban areas, as well as
improving the quality of healthcare, infrastructure, and continuous monitoring. One of the most
important features of 6G is its enhanced access to, and utilization of, the spectrum, which increases the
capacity of the framework. 6G can incorporate sensing methods of the spectrum to optimize its use.
Therefore, we conclude that 6G will provide unparalleled services to various sectors, significantly
transforming the economy, workforce, and efficiency.

Al native air
interface

New Spectrum
Techniques

Security and Trust

Specialized
Architecture

High Connectivity

Network as a
Sensor

Figure 1: Architecture of 6G

3.1. Augmentations in 6G

With the increase in demand from different sectors, such as industries, education, academics, etc.. There
is a need to improve speed, latency, coverage, and other technical aspects. 6G alone cannot fulfil all the
requirements. Hence, it is important to integrate all technologies, such as 4G, 5G, and short-range
wireless communications, with 6G. It is important to design a standalone architecture, where 6G alone
provides service in an efficient manner. However, it is also important to design a dual-mode radio
architecture in which both 5G and 4G provide services according to their availability. The selection of
multicarrier waveforms is important for achieving optimal service. However, the advanced carrier
method also introduces problems such as the peak-to-average power ratio (PAPR), which severely
affects the performance of the amplifier and reduces the battery performance of the framework. Some
advanced methods can reduce the peak power of the framework and degrade the system throughput.
Hence, it is important to design an advanced PPAR scheme that reduces peak power and improves the
throughput of the framework. Advanced methods should be compatible with 6G systems (Bennis et
al.,2020). The integration of 6G with Al can enhance the healthcare framework and improve the quality
of healthcare services effectively. However, it is also noted that the ongoing integration of Al in health
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systems also demands several trained and skilled service providers, which can be a huge challenge for
the rollout of smart hospitals.

3.2. Need of 6G Radio

In the present scenario, the increase in the number of wireless applications and different demands from
the different sectors make academics and scientists explore the different technologies that can fully
satisfy the requirements of the users. The roll-out of 5G is still in process in several countries compared
to developed nations. Hence, the services promised by 5G are still not provided in several areas.
However, the integration of a large number of machines with 5G requires a large amount of power, and
connectivity is a serious concern. However, some sectors are taken care of by providing private 5G
networks and cloud-based services. There are several sectors where 5G has not fulfilled requirements,
such as high bandwidth, ultra-fast data rate, low latency, ubiquitous connection, and integration of non-
radio devices with radio devices. The implementation of 6G will overcome the hurdles faced in the
present scenario in different sectors. The implementation of 6G will give rise to different technology-
driven scenarios, such as boosting tourism, the automation sector, agriculture, and, most importantly, it
can improve the quality of health services. A high level of connectivity can boost the standard of services
and the integration of primary healthcare centers and healthcare experts with the best hospital across the
world. The advancement in [oT, where millions of devices are connected and data are shared instantly
with a high level of security, standardizes the technical process of different sectors. Hence, it is important
to analyze the different uses of 6G and its applications in different sectors. Al-driven automation, real-
time data analytics, and precise control systems can enhance processes, reduce waste, and reduce their
environmental impact. There is no denying 6G's importance to sustainability. The development of
dynamic power management and energy-efficient network topologies aligns with global efforts to reduce
carbon emissions and to create environmentally friendly technological solutions. However, the
importance of developing 6G goes beyond the simple technological advancements. This highlights the
importance of funding research, innovation, and industry-academia collaboration (Adachi et al., 2020).

3.3. Scenarios of Usage

The implementation of 6G covers all untouched applications of wireless standards. This creates an
environment that can effectively improve the performance of every sector. The 6G in healthcare
framework will combine with different frameworks, such as Al, IoT, and ML, to upgrade the quality of
services in the medical sector. The rollout of 6G can generate several new areas and subscribes, as
shown below (Gao et al.,2020):
I.  Advancements in 5G technology, known as Enhanced Mobile Broadband (eMBB), offer much
higher data rates, lower latency, and greater capacity for continuous streaming, gaming, and
content sharing on mobile devices.

Il. It is expected that the latency in the 6G standard will be less than 1 ms, creating real-time
scenarios for any health service. Health experts can be connected with patents anywhere and
can perform several medical procedures.

I1l. 6G will be designed in such a way that it can be incorporated with any technology or device.
d2d communication is an important application in which a connection is ensured to transmit and
receive information. However, data storage is regarded as an important issue.
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4 Architecture of 6G Smart Hospital

The design of 6G radio communications ensures reliability, adaptability, and compatibility with different
wireless standards and applications. The main focus of 6G is to ensure a better and simpler connectivity
at every location. Thus, users can access different services at any location. One of the critical criteria of
a smart hospital is low latency; thus, remote health services can be achieved. Even emergency medical
procedures, such as remote surgery and remote guidance to medical experts, are possible when
communication delay in the process is minimal. 6G ensures real-time experience by minimizing the
latency to less than 1 ms, which is not possible in the present scenarios. Patients can use several wearable
devices to continuously monitor their health. Wearable devices regularly send health data to medical
experts, which can be monitored to analyze patient conditions. This will ensure that health is regularly
monitored, and regular prescriptions are provided to users. If any emergency conditions exist, the
device can alert users and send a signal to the nearest healthcare center. Figure 2 shows the architecture
of 6G. The architecture mainly focuses on the connectivity offered by 6G by integrating IoT and other
radio systems. The 6G-centred future smart hospital is designed in such a way that the patients do not
experience difficulty in making appointments with the best experts, getting opinions from different
experts around the world, and prescribing medical options. Hence, 6G smart hospitals offer seamless,
real-time analysis of different applications. To ensure continuity of care, authorized personnel have
access to patient information, medical histories, and treatment plans. Steps in cybersecurity: Owing to
the sensitive nature of medical data, strict cybersecurity protocols are necessary. This design
incorporates intrusion detection systems, encryption, authentication methods, and privacy-enhancing
technologies to safeguard patient data and guarantee adherence to data protection (Klonidis et al.,2020).

Communication at anytime,
anywhere and any place.

. Short- and Long-range
Contlnl_Jou_s Health Care < 6G Radio o] Communication (4G, 5G,
Monitoring devices > < .
heterogeneous network Radio)

y

Figure 2: Architecture of 6G with healthcare

5 Advanced Technologies in 6G

6G radio's advanced technologies include a number of ground-breaking advancements that will
revolutionize networking and wireless communication. Building on the foundations laid by earlier
generations, 6G aims to deploy revolutionary technologies to satisfy the growing demands of an
increasingly interconnected society. Many important cutting-edge technologies in the field of 6G radio
are listed below. Terahertz Frequencies: 6G is expected to operate within the terahertz spectrum, offering
a significantly larger bandwidth than the lower frequency bands used in previous generations. In the
Internet of Things (IoT) era, terahertz frequencies support a vast array of connected objects and offer
ultrahigh data speeds (Gao et al.,2014). Massive multiple-input multiple-output (MIMO): Building on
5G MIMO technology, 6G incorporates much larger antenna arrays for improved massive MIMO
performance. This method improves signal quality, capacity, and coverage by broadcasting and
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receiving data simultaneously using multiple antennas. This increases network efficiency and data rates.
With the use of beamforming technology, radio signals can be precisely targeted and directed towards
specific objects or areas. Dynamic beamforming advances 6G, adapting in real time to improve the
signal quality and strength for different users and scenarios. The technology known as "spatial
modulation" uses a large number of antennas to encode information and transmit data using the spatial
properties of the signal. The utilization of these methods can effectively increase spectrum usage and
utilization of the null spectrum, which will improve the overall efficiency of the framework (Fettweis,
2020; Fettweis, 2014; Zong et al., 2019; Negrillo-Cardenas et al., 2020). The main focus of this
advanced method is to analyze the performance of the framework, which is essential for remote
applications. Energy Efficiency and Sustainability: 6G radio technology aims to optimize energy use
through techniques such as advanced sleep modes and dynamic power allocation. This is necessary to
ensure sustainability and accommodate a wide variety of devices. Several users and services can
dynamically share the same frequency channels thanks to 6G the advanced spectrum sharing algorithms.
This increases network efficiency and makes better use of the spectrum (Bennis et al., 2020).

6 Al in Health Care

The term Artificial Intelligence (AI) in 6G Healthcare refers to the application of advanced Al
technologies in the healthcare industry, enhanced by the quick, low-latency communication capabilities
of sixth-generation (6G) networks (Figure 3). In the future, the use of Al in different sectors can enhance
the throughput of the framework. The utilization of Al can lead to a revolutionary change in the medical
field. Al can be used in data analysis, prescription writing, and patent treatment (Fan et al., 2019). The
medical data of the patent can be run on an Ai algorithm, and the Al can predict the different types of
illness after studying and analyzing the data. The role of Al in 6G smart hospitals is to help medical
experts make better decisions and provide good services to subscribers (Fan et.al 2025). One of the most
important benefits of Al is early prediction of the disease, which leads to early medical treatment. Based
on the medical data of the user, the Al can suggest the best doctor and treatment. It also helps users keep
track of their health. Furthermore, the prediction of data will be accurate, which makes the medical
service more robust and efficient (ITU-R M.2083 report, 2023). Al can also help in real-time analysis of
patients and can provide suggestions to users 24/7 based on the size and nature of wearable devices. The
combination of Al with 6G provides wearable medical devices with a huge potential in the medical
sector (Chakravarthy et al., 2024; Liu et al., 2015; Krilavicius et al., 2025). Al in IoT can depict more
information in a fraction of time than the conventional method. Hence, it reduces the time and accuracy
of the framework. However, the security of Al-based health care systems is an important concern.
Effective and practical guidelines should be framed before digitizing the healthcare sector (Chen et al.,
2020; ITU-R, 2015; Shafi et al., 2024; Jia et al., 2024).

6.1. Challenges in Artificial Intelligence in 6G Health Care

With the many advantages of Al in healthcare, there are several challenges such as security,
infrastructure, and skilled medical experts and so on (Ma et al.,2019). The difficulties of integrating Al
tools with legacy healthcare systems and resistance to change are the main barriers to integration and
adoption. Interoperability in a 6G environment may also be hampered by the lack of standardization of
communication protocols among Al devices (Liang et al.,2019). Delineating ownership, access rights,
and responsibilities for data sharing requires strong governance. Finally, regulation and validation are
crucial because Al models need to be thoroughly tested for safety and dependability, but the rapid
development of 6G healthcare may outpace current regulatory frameworks (Jain et al.,2024). Using Al
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in a 6G-enabled healthcare ecosystem, Figure 3 illustrates how Al technologies, made possible by 6G's
ultra-low latency, high data rates, and wide-ranging connectivity, are revolutionizing a number of areas
of modern healthcare. While wearable [oT devices continuously monitor vital signs and use Al to detect
abnormalities and sound alarms, medical imaging and patient data are sent to cloud-based Al systems
for real-time diagnosis. Al supports clinical decision-making and symptom analysis, whereas high-
definition, low-latency telemedicine systems enable remote consultations. AI makes individualized
treatment planning easier by analyzing large amounts of patient data and optimizing it through smooth
6G data transfer (Yin et al., 2020; Hagiwara et al., 2014; Lai et al., 2017). The Al-driven accuracy and
responsiveness of the 6G connection improve remote robotic surgeries. Furthermore, Al algorithms are
trained with a large number of datasets, and Al can make quick decisions on patent health and accelerate
the process of providing treatment. Al can also be used in researching new drugs for different diseases
owing to its high computational efficiency (Jia et al.,2024; De et al.,2025).

e 2

[ Machine Learning ] [ Natural Language ]
( Weak Al ) > ( Expert System )
[ Strong Al ] [ Image Analysis ]
[ Deep Learning ] [ Advanced Techniques Proof ]

Figure 3: Al with 6G based health care

6.2. Architecture layers of Al in smart health care

The Al architecture should incorporate all other technologies, and it should be feasible in terms of
infrastructure and cost. The design should be robust to ensure proper safety of the data. (Wang et al.,
2017; Wang et al., 2020; Wang et al., 2014). The Al structure consists of several layers responsible for
the particle task. The initial task was to divide the raw data and transmit them to the second layer. The
second layer performs encryption and selects the routing through which the data is transmitted. At the
destination, it is ensured that the data are received with zero error, and the de-commutation of several
packets is performed. Finally, the data are transmitted to the receiving terminal. (Feito et al., 2020). Al
consists of several ML methods that help to implement a robust layering system for the architecture. The
design consisted of robust validation and authentication. This means that the data are highly secure, and
two-way authentication is required to access the information by users and administrators. One design is
validated; the design can be utilized to make several key decisions regarding healthcare and monitoring
of the framework (Homik & Rachamin, 2025). Users can easily access the information through different
facilities, such as messages, alerts, or the dashboard to view their medical history. The interaction
between users and stored medical history is provided by the interaction layer (Eisemann et al., 2016;
Stengel et al., 2016). Finally, it is very important that the proposed design can interact, and it should be
compatible with the 6G radio, which acts as the backbone of the framework. Regular monitoring and
training of the layer enhances the system performance and accuracy of the framework (Choi et al., 2014;
Kaplanyan et al., 2019; Xu et al., 2014; Raviteja et al., 2018; Raviteja et al., 2019; Jiang et al., 2021).
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7 Role of Industry in 6G Based Smart Health Care

In the last few decades, several theoretical studies have been performed by academicians and engineers,
but it is important to deploy theoretical research in applications. Hence, the industry will play a vital role
in deploying and manufacturing hardware that can be useful in healthcare systems. The industry can
innovate and academic research can effectively deploy a smart hospital framework (Dey et al., 2015).
The rollout of 6G will bring several advantages in every field and can enhance the data speed, latency,
spectral performance, 10T, etc.. However, the growth of these advanced technologies will depend on the
fabrication of smart semiconductors, optimized wireless devices, and smart low-energy wearable
devices. Hence, it is crucial for industries to play an active role in the design and implementation of
smart healthcare protocols (Guo et al., 2014; Hornik & Rachamim, 2025). Once the technology is ready
after several tests, it can be deployed to hospitals, which will make a revolutionary change in the
functioning of the healthcare system. The design of the system should be so simple that anyone can use
it more easily. While cybersecurity companies safeguard data, regulatory bodies create standards for safe
and moral behavior. Medical device certification organizations ensure the safety of integrated devices,
while research centers and innovation hubs study new technologies. By teaching healthcare
professionals how to use 6G-based technology appropriately, educational institutions can also support
the workforce (Cui et al., 2020). These industries collaborate to create a robust ecosystem that advances
intelligent healthcare solutions.

8 Research Challenges in Establishing a Reliable Connectivity Between 6G
and Remote Health Care

o To guarantee reliable connectivity for effective healthcare delivery, several complex research issues
have been raised by the combination of 6G technology and remote healthcare. These issues
demonstrate the interdisciplinary nature of this endeavor by encompassing technical, regulatory,
and operational aspects (Baldwin et al., 2024). The main research issues are as follows:

e Coverage and Connectivity in Remote Areas: It difficult to provide reliable connectivity in remote
and underdeveloped areas. Research is necessary to overcome topographical and infrastructure
limitations and develop strategies that extend 6G network coverage to rural areas (Ellis et al., 2017).

o Interference Management: The design of the 6G architecture involves the integration of several
short- and long-range wireless applications. Hence, the interference manager plays a key role in the
deployment of several technologies for seamless communication (Kagermann & Wahlster, 2022;
Tomkos et al., 2020; Yang et al., 2019; Zhang et al., 2019; Zhang, Liang & Niyato, 2019)

o Energy Efficiency: The use of wearable devices in healthcare systems will boost the performance
of the medical sector. However, most of these devices are battery-centered; hence, it is important
to design an optimized, energy-efficient device for the healthcare industry (Gao et al., 2017).

e Security and Privacy: The medical records of patients should be secured and stored appropriately.
This regulation should be implemented for the medical data storage of patients (He et al., 2024;
Yang et al., 2019; Zhang et al., 2022; You et al., 2020).

o Network Resilience: In the healthcare sector, it is mandatory to have continuous signal coverage to
accommodate different applications smoothly manner (Santos et al., 2017).
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9 4G, 5G and 6G Comparison

The deployment of the cellular systems has made a great change in our life style and habits. In the
poresent scenario the use wants to access the internet and other services 24/7 without any interruption.
The implementation of 4G has satisfied several requirements but it was not sufficient to cope up with
the increase in number of demands. Few years back, the 5G was deployed which has satisfied
requirements and demands of the few sectors but it has not given an expected performance in health care
sector. Hence, it is necessary to design a radio system beyond 5G which can be integrated with
conventional hospitals and digitize the health care sector. The 6G deployment will ensure a real-time
analysis and can satisfy the requirement of the health care sector (Baldwin et al., 2024). The deployment
of 5G has brought about some positive changes in the quality of service, but it is not efficient to be called
a smart healthcare system. However, 6G is currently in the design phase, so the necessities of smart
hospitals should be taken care of during the rollout of the 6G system. (Fettweis et al., 2019). Table 1
presents an analysis of the efficiency of different radio generations.

Table 2: Performance analysis of 5G, 5G and 6G

Technology | Data Speed Latency Connection Network Energy
Density Slicing: Efficiency
4G Up to 100 Typically, Limited support Limited Moderate
Mbps around 30-50 for IoT devices capability for energy
(download) milliseconds. (around 1,000 network efficiency,
and 50 devices per slicing suitable for
Mbps square (logical general
(upload). kilometer). network applications.
partitioning).
5G Up to Reduced to 1- | Supports massive Introduces Improved
(Fettweis et | several Gbps | 10 milliseconds | IoT connectivity network energy
al., 2020). (download) | (or even lower). | (up to 1 million slicing for efficiency,
and several devices per creating catering to
hundred square customized various loT
Mbps kilometer). virtual devices.
(upload). networks for
specific
applications.
6G Expected to (Projected): Expected to Expected to Strives to
(Ankarali et | provide even Aiming for further increase advance further
al., 2017). higher data ultra-low IoT connectivity, network improve
rates than latency, accommodating slicing energy
5G, potentially even denser capabilities, efficiency,
potentially reaching device optimizing crucial for
reaching microseconds, deployments resource IoT-based
tens of enhancing real- allocation. healthcare.
Gbps. time
interactions.

10 Block Chain in Health Care System

A schematic of the block chain with 6G integration is shown in Figure 4. The authentication of the
services, whether it is a drug, medical device, wearable device, or medical sector, is important in the
present scenario, as several duplicate things can be created and given to the users. Hence, it is important
to identify the originality of medical items. The blockchain can help to understand the difference between
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the original and fake items. Hence, it lowers the risk of medical fraud (Hong et al., 2018). It is observed
that fraud can be easily done in medical prescriptions; hence, it is important to pay medical bills and
provide a secure environment for users while performing payments and different tasks. The integration
of blockchains guarantees a lower risk of fraud and other activities (Aly et al., 2024). It is important to
enhance the efficiency of the blockchain and train the technology by securing a large dataset in a secured
way. The implementation of a block chain saves time by generating a system that does not require several
verifications of the data. The smart features of the blockchain will give the users an empowerment
whether to share the data, and the user at any time can extract or change their preference without any
hardship. This system provides an efficient framework for importing and exporting medical data and
equipment from different countries. Verification will occur at the sender and receiver sides to lower the
risk of fraud and scams. Blockchain deployment in smart hospitals requires several infrastructure
changes in traditional healthcare services (Hong et al., 2019; Saad et al., 2019)

Doctor
Patient Public/Private Ke Mobile/Web APP [ 31  Smart Contract
Hospital v

Admin Ethereum Network

Figure 4: Block chain with 6G smart health care

11 Simulation Results

The proposed section analyzes and compares the role of 6G in healthcare facilities in rural and urban
areas. This consists of a summary and case study of several studies in the proposed work. The parameters
of the smart healthcare system with 6G are listed in Table 2. According to the analysis, while a number
of 6G-enabled solutions are in work, Al-integrated networks and intelligent surfaces are the most
efficient means of meeting the latency and reliability requirements for real-time healthcare applications
(such as remote surgery and continuous monitoring). However, because of their scalability and ease of
deployment, UAV-based and hybrid mesh implementations offer greater practicality in underserved
areas Table 3 (Rao & Manvi, 2022).

Table 3: Key metrics performance comparison

Technique Used Latency | Reliability Energy Remarks
(ms) (%) Efficiency
Telemedicine with Al 1.2 99.9 High Requires stable edge
infrastructure
UAV + 6G Mesh 5.6 98.5 Medium Suitable for remote
Networks terrain
Intelligent Reflecting 2.1 99.2 Very High | Low-cost solution but
Surfaces early-stage
Synthesized Best ~2.0 ~99.5 High Hybrid solutions
Practices suggested

THz communication and Al-driven diagnostics stand out among the assessed technologies because of
their extremely low latency, making them appropriate for vital uses, such as real-time monitoring and
telesurgery. However, their high cost and energy consumption pose significant barriers to their
deployment in rural or off-grid areas. On the other hand, Intelligent Reflecting Surfaces (IRS) offer
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exceptional energy efficiency, which is a crucial advantage in regions with erratic power supplies.
However, their practical implementation is constrained by the complex control systems and undeveloped
deployment technologies. UAV-assisted 6G mesh networks are practical for deployment, especially in
remote areas or emergency scenarios, but their limited flight time and dependence on weather can
prevent continuous service delivery. However, hybrid systems that combine Al, UAVs, IRS, and
blockchain technology appear to offer the most equitable solution, combining low latency, strong
reliability, energy efficiency, and moderate-to-high deployment feasibility, making them especially
suitable for the evolving needs of rural healthcare systems. According to the comparison analysis, no
single technology currently meets all the requirements in the best possible manner. There is great
promise for bridging the healthcare gap in rural areas with intelligent hybrid frameworks that integrate
different 6G-enabling technologies. For widespread adoption in underprivileged areas, it is imperative
to prioritize flexible, energy-efficient, and secure communication models.

12 Conclusion

6G-based smart hospitals will play an important role in upgrading healthcareers worldwide. During the
pandemic, it is noted that most diseases can be cured without visiting the hospital if proper health
guidance is provided online, and it is impossible to accommodate a large number of people at a time.
The population of the world is aging daily; hence, it is important to update the current healthcare
infrastructure. 6G-based smart hospitals will play an important role in upgrading and providing proper
health services to people in both rural and urban areas. The proposed article focuses on 6G integrating
with advanced technologies and improving health standards. The utilization of advanced techniques in
conventional hospitals will enable real-time analysis of health conditions and correctly predict the illness
and medication of patients. It is also noted that techniques such as loT and wearable devices significantly
improve patient data analysis in a great way. Furthermore, the deployment challenges of the proposed
framework are outlined. The proposed framework can effectively enhance throughput, high data speed,
low latency, and coverage to ensure seamless health monitoring in rural areas. The proposed 6G-based
smart hospital provides a system in which good health care is guaranteed, regardless of the location
where the patient lives. Finally, it was concluded that an enormous amount of research needs to be
performed for the proper and efficient deployment of the upcoming healthcare system. The limitation of
this work is that the proposed model is not analyzed in real-time scenarios, the cost involved in updating
the infrastructure is huge, and stricter regulations should be maintained regarding the patients’ medical
data.
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