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This research explores the synergies between telecommunications infrastructure, 5G technology, and
artificial intelligence (AlI), augmented reality (AR) and virtual reality (VR) as a strategic pathway for
American technology, media, and telecommunications (TMT) companies to enhance their product
offerings. This paper focuses on current and future state technical capabilities of major
telecommunications players such as Verizon, T-Mobile, and Comcast, also highlighting how
advancements in 5G and Al can drive innovation and efficiency in the American TMT sector. Using
qualitative and quantitative research and analysis, insights have been gathered on relevant
applications, security implications, and trust and safety considerations of Al, 5G networks, and AR
and VR to TMT. The paper aims to answer the question; How can telecommunications service
providers apply 5G technology, Al & AR/VR to optimize telecommunications services in the United
States of America? This paper also addresses the challenges and opportunities associated with
integrating AR and VR into the TMT sector, focusing on innovations such as high dynamic range
visuals, inertial measurement units, and extended filter techniques for precise motion tracking. This
research paper concludes by exploring the potential for TMT companies to offer AR and VR as
additional product offerings, thereby creating a more resilient and affordable connectivity framework
for subscribers. This study contributes to the understanding of AI, AR and VR and 5G integration.
The findings have implications for American telecommunications industry stakeholders,
policymakers, and future research direction.
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INTRODUCTION

According to Loghinet al.

(2020), 5G and Artificial

A major aspect of this integration is the enhancement of
network management and operational efficiency through Al
Al algorithms can predict network congestion, optimize

Intelligence (AI) disrupts telecommunications through the
enhancement of connectivity and enablement of sustainable
solutions that enable real-time data processing. With 5G
technology delivering data rates up to 10 Gigabits per second
(Gbps) and latency as low as 1 millisecond, 5G technology
provides opportunity for the application of Al to systems and
processes that would typically require intensive data
capabilities such as large-scale data analysis, real-time data
processing, high-resolution video rendering, and complex
simulations (Webnx, 2023). According to Nin (2023), the
capacity of 5G to support a high density of connected devices
is essential to enable effective Al-driven Internet of Things
(IoT.) within the American TMT industry. Al can also enhance
5G network management through network traffic pattern
predictions and automated configurations, which dynamically
expands use cases to offer faster and comprehensive
connectivity solutions for subscribers (Fu et al, .2018).

resource allocation, and perform automated troubleshooting,
thus ensuring that 5G networks operate at peak efficiency
(Ibrahim & Mawla, 2024). This capability is essential in
managing the massive influx of data and the proliferation of
IoT devices, which require constant, reliable connectivity. By
automating these processes, telecommunications providers can
reduce operational costs, minimize downtime, and improve
overall service reliability (Deepender et al, 2021). This leads
to a more resilient and adaptable network infrastructure that
can support the diverse needs of modern telecommunications.
The integration of AR/VR with 5G and Al transforms
customer interactions and service delivery. AR/VR
applications, supported by 5G's high bandwidth and low
latency, offer immersive experiences such as virtual customer
service centers and interactive product demonstrations. Al
enhances these experiences by providing real-time data
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analysis and personalization, adapting content to individual
user preferences and behaviors (Sukhmani et al. 2019).

This level of engagement not only enhances customer
satisfaction but also provides valuable insights into consumer
behavior, enabling providers to tailor their services more
effectively and foster stronger customer relationships. The
combined power of 5G, Al, and AR/VR in TMT connectivity
service offerings also extends to various industry verticals,
driving innovation and efficiency. In fields such as healthcare,
education, and manufacturing, 5G, Al, and AR/VR in TMT
connectivity  service offerings will enable remote
consultations, virtual training sessions, and smart factory
operations, respectively (Kiziikayae al, 2021). The high-speed
connectivity of 5G ensures that applications can operate
smoothly and effectively, while Al provides the intelligence
needed to optimize their performance. AR/VR adds a layer of
interactivity and immersion, making these applications more
effective and engaging (Lee et al. 2021). This convergence of
technologies thus not only optimizes telecommunications
services but also has a broader impact on multiple sectors,
enhancing productivity and enabling new business models.

In the entertainment and media industry, the combination of
5G, Al, and VR is transforming content delivery and
consumption. High-speed 5G networks enable seamless
streaming of high-resolution VR content, providing users with
immersive experiences such as virtual concerts, live sports
events, and interactive storytelling. AI enhances these
experiences by personalizing content recommendations based
on user preferences and behavior, creating a more tailored and
engaging viewing experience (Mohan, 2024). This integration
opens new revenue streams for content creators and service
providers, as they can offer premium VR content that attracts
and retains customers. This research paper examines the
utilization of Al in telecommunications in America’s TMT
sector, emphasizing machine learning and deep neural
networks to improve the quality of service and quality of user
experience. The subsequent sections explore the impact of VR
and AR in the TMT industry, whilst considering innovations
such as high dynamic range visuals, inertial measurement
units, and extended kalman filter techniques for more precise
motion tracking and reduced motion-to-photon latency. While
examining the thematic preoccupation of this discourse, this
paper considers the challenges and opportunities associated
with this integration by exploring the possibility of TMT
companies to provide augmented reality and virtual reality as
additional product offerings for subscribers within the
consumer segment to develop more reliant and affordable
connectivity frameworks.

Evolution in Telecommunications: Harnessing Al for
Network Optimization: According to Calabrese et al. (2023),
artificial intelligence plays a vital role in TMT by enhancing
network performance and efficiency. Innovations like
Ericsson's Network Al use techniques such as predictive
analysis, real-time prioritization, and anomaly detection to
allow proactive adjustments in bandwidth allocation to ensure
minimized network downtime and smoother network
operations. For instance, predictive analysis utilizes Al
algorithms such as convolutional neural networks (CNNs) and
recurrent neural networks (RNNs) to forecast traffic patterns,
which helps in managing network and reducing traffic
congestion (vasileiadiset al., 2024). Hong (2024) further
asserts that Al can adjust to changing network conditions
through adaptive algorithms and parameter tuning,

continuously learning from network behavior to refine data
transmission and protocol operations.

This capability not only ensures network efficiency but also
enriches user experiences by minimizing interruptions and
optimizing connectivity (Pal, 2024). Other Al-powered
network optimization techniques would be discussed in
subsequent paragraphs.

Traffic Pattern Analysis and Load balancing: As stated by
Muhamad and Fank (2024), Al enhances network performance
through sophisticated traffic pattern analysis and dynamic
routing operations. The exponential increase in data
complexity and volume, driven by diverse traffic types such as
video streaming and IoT devices, demands sophisticated
algorithms for effective analysis. Real-time processing is
crucial for maintaining optimal network performance, yet the
computational power and speed required to process vast data
sets instantaneously are immense (Umogaet al. 2024). For
instance, during peak usage times or large-scale events,
networks experience sudden surges in traffic that necessitate
immediate analysis and response to reduce latency. Traffic
patterns in 5G networks are highly dynamic, influenced by
user mobility, time of day, and network events, making
accurate prediction and management challenging (Nayak,
2021). Ensuring the privacy and security of user data during
analysis adds another layer of complexity, requiring advanced
encryption techniques such as homomorphic encryption.
Scalability is also a significant challenge as the number of
connected devices and data traffic grows, particularly in urban
areas. Al-driven load balancing systems must scale
horizontally to handle increased loads without compromising
service quality, dynamically adjusting resource allocation
based on real-time conditions (Adewole, 2023).

Sefati and Halunga (2023) assume that many 5G applications,
especially AR/VR, demand ultra-low latency, and Al must
optimize routing paths and resource allocation to minimize
delays. Network resilience is also critical, with load balancing
systems needing to be robust against failures and capable of
seamless traffic rerouting. Integrating Al-driven solutions with
existing network infrastructure and legacy systems poses
interoperability challenges, often requiring substantial
adjustments and upgrades such as implementing software-
defined networking (Odida, 2024). In addressing these
challenges, it is necessary to leverage on advanced Al
techniques, continuous monitoring, and adaptive algorithms,
with collaboration between telcos, Al researchers, and
technology providers being essential for developing and
implementing effective solutions. Trilles et al (2024) posits
that Al models have over the years demonstrated proficiency
in anomaly detection through the identification of irregular
traffic that could indicate potential threats like DDoS attacks,
Data Exfiltration and social engineering attack. In the
resolution of these anomalies, Al plays an instrumental role in
securing optimal network integrity and performance.

Al algorithms used to ensure load balancing in 5G networks
utilizes diverse methods, each of which are tailored to satisfy
specific operational requirements and network dynamics.
However, machine learning techniques, especially
reinforcement learning and deep learning models, are
considered the most effective because of their ability to
accurately manage network traffic based on real-time data
analytics. According to Zhang et al (2012), reinforcement
learning algorithms, such as Q-learning or deep Q-networks,
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promote  autonomous  decision-making  through the
optimization of resource allocation to align with varying
network conditions and user demands. Supervised learning
techniques such as Support vector machines (SVMs) and
neural networks also promote predictive load balancing by
utilizing historical data and antecedent events to forecast future
network loads (Zhang et al.,2012).

The visualizations below provide a clear picture of how Al
algorithms analyze network data and optimize network
performance.

This chart shows the volume of different types of data
analyzed by AI algorithms. Traffic patterns are the most
analyzed, followed by latency measurements, bandwidth
usage, and other types of data.

Data Analysis Breakdown by Al Algorithms
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This graph illustrates the reduction in latency over 12 months
as Al optimizations are applied. There is a noticeable decrease
in latency, indicating the effectiveness of Al in improving
network performance.
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The pie charts compare bandwidth allocation among different
services before and after Al optimization. After optimization,
bandwidth is more evenly distributed among the services,
demonstrating improved allocation efficiency.
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Proactive and predictive maintenance: Al-enabled proactive
maintenance in 5G networks consists of a large array of
methodologies designed to preemptively identify and address
potential issues that may lead to service disruptions. Machine
learning algorithms, especially anomaly detection models and
predictive analytics, are necessary in proactive maintenance
(Ukaret al ,2024). Anomaly detection algorithms, such as
autoencoders analyze and interpret network data in real-time to
detect deviations from patterns and expected behavior, for
early detection of impending faults (Alfeoetal.,2020).

Predictive maintenance strategies enabled by Al are necessary
to maintain and sustain network reliability. These Al
methodologies require regular data analysis to predict potential
equipment malfunctions, thus ensuring that maintenance is
carried out during less critical times to reduce operational
disruptions (Kelekoet al., 2020). Al-enabled predictive
maintenance systems not only optimize network performance
but also facilitates significant cost savings by circumventing
catastrophic failures.

Enabling Augmented/Virtual Reality (AR/VR) for
Subscribers: The enablement of Augmented Reality and
Virtual ~ Reality = experiences over 5G  powered
telecommunications networks requires technical enhancements
to provide seamless and immersive user experiences.
According to Popovski et al. (2018),the fifth generation (5QG)
cellular network, designed to support diverse use cases such as
Enhanced Mobile Broadband (eMBB), Ultra Reliable Low
Latency Communications (URLLC), and massive Machine
Type Communications (mMTC), provides a platform for
AR/VR applications to find expression through its advanced
capabilities. AR/VR applications generally require high
bandwidth, ultra-low latency, and consistent reliability,
necessary for real-time interactive experiences (Elbambiet al.,
2018). Bertenyiet al. (2018) asserts that to meet these
requirements, 5G networks utilizes a flexible New Radio (NR)
interface, enabling significantly higher data rates compared to
previous generations. The NR interface employs advanced
modulation and coding schemes, which enhance spectral
efficiency and increase data transmission rates.

Techniques such as Orthogonal Frequency Division
Multiplexing (OFDM) and Massive Multiple Input Multiple
Output (MIMO) are integral to NR, providing robust support
for higher capacity and greater user density (Baser, 2015).
OFDM allows for the division of the frequency spectrum into
multiple subcarriers, which can be modulated independently,
thereby improving data rates and reducing interference
(Asplund, 2020). Massive MIMO leverages many antennas to
facilitate simultaneous transmission to multiple users,
significantly boosting overall network capacity. The NR
interface also incorporates dynamic spectrum sharing, which
allows 5G networks to coexist with legacy systems,
maximizing the utilization of available spectrum resources
(Saha & Ciofi, 2024). This capability ensures a smooth
transition from older network technologies to 5G, enhancing
overall efficiency and performance. According to De Valgaset
al. (2021), the NR interface supports scalable numerology,
which means that it can adapt to various deployment scenarios,
from wide-area coverage to high-capacity hotspots, providing
the necessary flexibility to address diverse application
requirements. This capability is crucial for transmitting the
large amounts of data required for high-resolution video
streaming and complex 3D models in AR/VR environments.
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Virtualization technologies such as Network Function
Virtualization (NFV), Software-defined Networking (SDN),
and Software Defined Radio Access Network (SD-RAN) are
also instrumental in optimizing network resources for AR/VR
applications (Papavassiliou, 2020). NFV ensure that network
functions are dynamically deployed as virtual instances. Thus
making it adaptable to varying traffic demands and optimizing
resource allocation (Odida, 2024). Network Functions
Virtualization (NFV) works by decoupling network functions
(like firewalls, load balancers, etc.) from dedicated hardware
and running them as software on virtual machines. This
virtualization allows these functions to be deployed, scaled,
and managed dynamically based on real-time traffic demands.
NFV optimizes resource usage by utilizing standard IT
virtualization technologies, which enables flexible, cost-
effective, and scalable network management. While SDN
allows for network programmability which enables efficient
traffic routing and prioritization based on application
requirements for the delivering of consistent AR/VR
experiences across diverse environments (Lopes et al., 2016).

Comparative/relative Viewing Experience of the Human
Perceiving Pixels (with and without AR/VR): Current
technological advancements in 5G and New Radio (NR)
systems are primarily aimed at addressing the escalating
demand for higher data rates, which is driven by data-intensive
applications (Patzold, 2018). These applications, including
augmented reality (AR), virtual reality (VR), and high-
definition video streaming, require substantial bandwidth and
low latency to function effectively. Consequently, the
deployment of 5G and NR technologies is critical in
facilitating these enhanced data rate requirements, thereby
supporting the seamless operation of such advanced
applications (Patzold, 2018). According to Soni (2021), a
1000-fold increase in system capacity, measured in bits per
second per square kilometer (b/s’km?), is required to support
the burgeoning demands of modern wireless communication
networks. This exponential increase in capacity is necessary to
accommodate the vast amount of data generated by an ever-
growing number of connected devices and data-intensive
applications, such as augmented reality (AR), virtual reality
(VR), the Internet of Things (IoT), and high-definition video
streaming. These applications necessitate significant
bandwidth and low latency to deliver seamless and responsive
user experiences, thereby driving the need for such a
substantial enhancement in network capacity. This
enhancement is expected to be achieved through wider
bandwidth, increased network densification, and improved
spectral efficiency (Chataut et al, 2024). Telecommunication
companies can utilize 5G technology to adopt VR applications
that deliver enhanced and simultaneous viewing experiences,
with each human eye perceiving up to 64 million pixels
(Elbamby et al., 2018). This is a significant improvement
compared to the current capabilities of 4G or non-VR systems.
Typically, 4G networks support video resolutions up to 1080p,
equating to about 2 million pixels per frame (Raj et al/, 2017).
This limitation is primarily due to the lower bandwidth and
higher latency inherent in 4G technology, which can range
from 50 Mbps to 100 Mbps with latency around 50
milliseconds (Admin, 2023). In contrast, 5G technology offers
data rates exceeding 1 Gbps and latency as low as 1
millisecond, making it capable of supporting much higher
resolutions, such as 8K video, which comprises about 33
million pixels per frame (Admin, 2023). Therefore, the
advanced capabilities of 5G enable the transmission of the vast

amounts of data required for realistic VR, providing a
smoother and more detailed visual experience that previous
generations of technology cannot achieve (Chen et al, 2023).
This quantitative leap highlights the transformative potential of
5G in delivering the immersive and high-fidelity experiences
demanded by modern VR applications.

According toElbamby et al. (2018), this requires a refresh rate
of 120 frames per second (fps), amounting to a need for
processing up to 15.5 billion pixels per second. Storing each
pixel in 36 bits and considering a maximum compression rate
of 1:600 typical in H.265 HEVC encoding, therefore requiring
a bit rate of up to 1 Gbps to ensure high-quality VR. These
demands clearly exceed current 4G networks capabilities.
Furthermore, real-time, and interactive VR experiences
increase technical and integration complexities, requiring
ongoing research to reduce mobile/wireless VR bandwidth
requirements. Techniques like predictive head movement,
which stream only the visible part of 360-degree VR videos,
and foveated transmission, where high-resolution content is
delivered selectively based on eye gaze, present strategies for
mitigating mobile/wireless VR bandwidth demands (Feng et
al., 2019).

As posited by Santos et al. (2021), the current infrastructure
however falls short in several aspects. Existing networks
cannot reliably deliver 100 Mbps to multiple users within
stringent latency constraints, typically under 5 ms, and quite
unfortunately, the computing resources required for such
close-to-user processing are currently lacking in today’s
networks. Hence, the extant disparity between current
technological capabilities and the escalating demands. In
addressing these challenges, innovative solutions are
emerging. Techniques such as edge computing, which brings
processing closer to end-users, reducing latency and enhancing
responsiveness, aim to overcome the limitations of current
infrastructure (Ahmed et al, 2017). This approach
decentralizes computational tasks from centralized data centers
to the edge of the network, significantly improving the speed
at which data is processed and responded to. Also,
advancements in network slicing enable the creation of virtual
networks customized for specific applications, ensuring
efficient resource allocation and optimized performance
(Richart et al, 2016). In virtual reality environments, ensuring
low latency is critical to delivering a seamless and immersive
user experience. Latency, specifically motion-to-photon
(MTP) latency, must be minimized to less than 15-20
milliseconds to avoid discomfort such as motion sickness,
which results from discrepancies in visual and vestibular
signals (Kinsella et al., 2016). Achieving low latency in VR
systems involves comprehensively understanding the various
types of delays involved. These include sensor sampling delay,
image processing or frame rendering delay, network delays
(including queuing and over-the-air delays), and display
refresh delays (Raaen & Kjellmo, 2015). Hazarika and
Rahmatti (2023) highlight that current online VR computing
can experience delays of up to 100 milliseconds, while
communication delays from the network edge to servers can be
as high as 40 milliseconds. This underscores the importance of
proximity to computing servers in minimizing latency. Fog
computing, also known as mobile edge computing (MEC),
plays a crucial role by bringing computational resources closer
to end-users (Ahmed & Rahmani, 2017). This approach has
the potential to significantly reduce communication delays to
less than 1 millisecond in urban areas (Ahmed & Rehmani,
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2017). By utilizing 5G networks and Al-driven optimizations,
telecom providers can enhance the efficiency and
responsiveness of AR/VR applications, ensuring smoother user
experiences and higher overall service quality.

The visualizations below highlight the significant
technological demands of AR and VR compared to standard
applications, emphasizing the importance of advancements
in 5G and NR systems to meet these requirements: This chart
shows the pixel density requirements for standard viewing,
AR, and VR applications. VR has the highest pixel density
requirement, followed by AR, with standard viewing having
the lowest.
Pixel Density Requirements for Different Applications
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This graph illustrates the increasing bandwidth requirements
over time. The bandwidth needed for AR/VR applications has
grown significantly more than for standard applications,
reflecting the data-intensive nature of AR/VR.
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This chart shows the distribution of system capacity in bits per
second per square kilometer. AR/VR applications require a
substantial portion of the system capacity compared to
standard applications and other uses.
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Ensuring Latency, Stability, Security, and Privacy in
AR/VR Systems: According to Raaen and Kjellmo (2015),
confronting latency and stability issues in AR/VR systems
involves a multidimensional approach in improving hardware,
software, and network optimization. Hardware enhancements
such as faster GPUs, dedicated AI processors, and high-
resolution displays can mitigate latency by processing data
more swiftly (Shi, 2024).

Telecommunication networks generate vast amounts of data
through user interactions, network monitoring, and operational
processes (Lotuet al, 2024). Efficient data handling begins
with robust software architectures that can manage, process,
and analyze these data streams in real-time. According to
Conboy and Caroll (2019), the implementation of scalable and
agile software frameworks, telcos can ensure that data flows
seamlessly across their networks, facilitating quicker decision-
making and response times. Software optimization is
indispensable for telecommunication companies aiming to
streamline processes, reduce overhead, and enhance data
handling efficiency to minimize delays and improve overall
service performance (Ouamiri, 2023). Utilizing advancements
in rendering techniques, such as foveated rendering,
exemplifies one facet of how these optimizations can be
achieved (Kaplayanet al ,2019). Software optimization also

ensures network management and resource
allocation. Furthermore, ensuring efficient data handling
includes optimizing data transmission protocols and

compression techniques. Implementing protocols like HTTP/2
or QUIC can enhance data transfer speeds and reduce latency
by prioritizing critical data packets and optimizing network
congestion management (Simpson et al, 2024). Compression
algorithms like Brotli or Zstandard can significantly reduce the
size of data payloads without compromising data integrity,
further enhancing transmission efficiency across networks
(Rehman, 2023).

Incorporating advanced rendering techniques like foveated
rendering illustrates another aspect of software optimization in
telecommunications (Jabbireddyet al, 2022). This technique
optimizes graphical rendering by allocating greater processing
power to the central field of view where users are focused,
while reducing processing requirements for peripheral areas.
This not only improves rendering performance but also
conserves computational resources, enabling more immersive
VR/AR experiences over telecom networks with minimal
latency.

Trust And Privacy Concerns as Telecos Optimize
Capabilities With AI, 5G, VR & AR: Security and privacy
concerns emerge as telecos utilize 5G, Al, augmented reality
and virtual reality. As stated by Noah (2022), as AR/VR
applications finds footing in telecommunications and
entertainment, large amounts of TMT user data is collected,
including geolocation data, biometric data, device identifiers,
financials and behavioral patterns. This data can be vulnerable
to unauthorized access, leading to identity theft, fraud, or
misuse like unauthorized data collection, and invasive targeted
advertising enabled by the detailed profiling of individuals
based on their online activities and personal characteristics,
raises significant privacy concerns. It involves using collected
data to tailor advertisements specifically to users' preferences
and behaviors.
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The immersive nature of AR/VR can blur boundaries between
virtual and real-world interactions through perceptual realism,
psychological engagement, and temperature distortion, raising
concerns about physical safety in shared spaces, national
security and cyberbullying. Cybersecurity threats such as
malware, phishing attacks, and data breaches are also
significant risks. Given the interconnected nature of AR/VR
devices with other systems and networks within the telecom
and media space (Susaki et al., 2015), let's consider another
application where telcos must navigate complex risks
associated with cybersecurity, trust, and privacy concerns. One
significant scenario is in virtual education and training. Telcos
increasingly offer AR/VR platforms for remote learning,
professional development, and skills training across various
sectors. For instance, in virtual classrooms, AR/VR
technologies immerse students in interactive learning
environments where they can explore simulations, manipulate
virtual objects, and collaborate with peers in real-time. As
telcos expand their AR/VR services or partner with hardware
manufacturers like Meta/Facebook's Oculus, they face critical
considerations regarding data security, privacy protection, and
regulatory compliance. The collection and transmission of
sensitive educational data, including student performance
metrics, behavioral patterns, and biometric information for
personalized learning experiences, heighten concerns about
unauthorized access, data breaches, and potential misuse.
Telcos must implement stringent cybersecurity measures to
safeguard this information, ensuring that student data remains
confidential and secure from cyber threats and malicious
actors. Data challenges presented by Artificial Intelligence
adoption could be a major shortfall for many telecom
operators. Network providers agree that they need to develop
effective mechanisms for collecting, structuring and analyzing
the huge volumes of data that Al RAN is capable of amassing.
A key takeaway from this is that the early adopters of AI who
find solutions to the challenges of today and tomorrow will
have a clear first-mover advantage and that Al 5G will open
exciting opportunities for the mobile communications sector as
it can be utilized to create a more personal approach for users,
while helping to manage the costs of deploying and
maintaining 5G RAN.

Trust and privacy concerns intersect with broader societal
issues such as cyberbullying, online harassment, and the
protection of minors in virtual environments. Telcos must
establish robust policies and protocols to mitigate these risks,
including mechanisms for parental consent, age verification,
and content moderation to create safe and inclusive AR/VR
experiences for young users. Additionally, considerations
around national security may arise when AR/VR technologies
are used in sensitive sectors such as defense training or
government simulations, necessitating adherence to stringent
regulatory frameworks and cybersecurity standards. The
integration of sensors and cameras in AR/VR hardware can
potentially compromise user privacy by capturing sensitive
information without consent (Roesner, 2014). Mitigating these
security threats require robust encryption protocols, secure
data storage practices, user consent mechanisms, and
compliance with evolving regulatory frameworks like GDPR
and CCPA.

The Role of AI, 5G, VR& AR in the Optimization of
Telecommunication Services: To optimize
telecommunication services, the integration of Al, 5G, VR,
and AR represents a profound advancement utilizing cutting-
edge technologies and strategic implementations across the

industry. From a monetary perspective, Al plays a pivotal role
in revenue generation and cost reduction. According to
Schrade-Grytsenko (2020), Al-driven analytics enable telecom
providers to personalize customer interactions and marketing
strategies with unprecedented precision. Machine learning
algorithms sift through vast datasets to discern customer
preferences, behaviors, and potential churn patterns (Yixuan,
2024). This analytical prowess allows operators to tailor
services and promotions, thereby boosting customer retention
rates and maximizing revenue through targeted upselling and
cross-selling efforts. On the cost-saving front, Al facilitates
operational efficiencies through predictive maintenance and
network optimization. By analyzing real-time and historical
data, Al algorithms can predict equipment failures before they
occur, enabling preemptive maintenance actions that reduce
downtime and operational disruptions (Megasis Network,
2024). This proactive approach not only extends the lifespan of
critical network infrastructure but also minimizes reactive
maintenance costs, leading to significant savings in operational
expenditures over time.

From a technical standpoint, Al enhances telecommunication
services by providing intelligent insights and decision-making
capabilities. Advanced Al models continuously monitor
network performance metrics, detect anomalies, and
dynamically adjust resource allocation to optimize bandwidth
usage and ensure seamless connectivity (Niranjana, 2024).
This real-time network management not only enhances service
reliability but also improves overall network efficiency, crucial
for meeting the growing demands of data-intensive
applications and services Niranjana (2024). The automotive
industry is one of the industries poised for immense
transformation by Artificial intelligence and 5G technology.
The ultra-reliable low latency service is a subcategory of the
5G network services categories that can be used in the making
of autonomous driving for smart mobility systems. Artificial
Intelligence is expected to improve users’ experience in many
industries, most especially the entertainment and gaming
industry by providing personalized services. This capability
allows vehicles to communicate with each other and with
infrastructure in real-time, facilitating safer and more efficient
traffic management. The combination of Al and 5G enables a
robust framework for real-time data processing, decision-
making, and communication, thus paving the way for fully
autonomous vehicles (Transforming Ford, 2017).

5G Network and AR/VR User Experience: The mix of 5G
networks and augmented reality/virtual reality (AR/VR)
technology promises to revolutionize user experiences across
various sectors as the synergy between 5G's high-speed, low-
latency capabilities and AR/VR's immersive environments
opens new avenues for enhancing human connections and
interactions. This section explores the transformative impact of
5G and AR/VR on long-distance relationships, immersive
training programs, gaming experiences, customer support, and
market optimization in retail and real estate. The exploration of
both technologies, would occasion unprecedented levels of
realism, responsiveness, and engagement, redefining the way
we connect, learn, play, and conduct business.

Use Case 1; Improved Long-Distance Relationship and
Human Connection: The integration of Artificial Intelligence
(AD), 5G technology, Virtual Reality (VR), and Augmented
Reality (AR) into telecommunication services represents a
significant evolution in enhancing long-distance relationships
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and strengthening human communication through the
optimization of telecommunication infrastructure and the
fundamental transformation of human interaction over long
distances. The role of AI in telecommunications primarily
revolves around network optimization and predictive
maintenance. Al algorithms analyze terabytes of network data
to optimize traffic routing, reduce latency, and improve
bandwidth allocation. For instance, Ericsson's Al-driven
predictive maintenance system processes data from millions of
network events daily to predict and prevent potential failures.
This system uses machine learning models to identify patterns
and anomalies, enabling proactive maintenance that minimizes
downtime and enhances network reliability. This high level of
reliability is crucial for maintaining seamless, real-time
communication in long-distance relationships. VR and AR
technologies offer immersive experiences that surpass
traditional communication methods. VR creates simulated
environments where users can interact in three-dimensional
spaces, offering a sense of presence and shared experiences.
Spatial, a VR platform, transforms any room into a 3D
workspace, enabling users to collaborate as if they were
physically together. Spatial employs advanced spatial audio
technology and realistic avatars to enhance the sense of
presence.

The platform uses the Unity engine, known for its high-quality
graphics rendering and physics simulation, to create realistic
virtual environments. This technology is particularly beneficial
for long-distance relationships, as it provides an immersive
environment that fosters a sense of proximity and shared
experience. AR technology enhances real-world interactions
by overlaying digital information onto physical surroundings.
Samsung's AR Emoji feature exemplifies this, using advanced
facial recognition and motion capture technologies to create
personalized, animated avatars. These avatars mimic the user's
facial expressions and movements in real-time, adding a
playful and expressive dimension to communication.
Samsung's AR Emoji leverages a combination of deep learning
algorithms for facial recognition and real-time motion tracking
to achieve this level of realism. The feature operates on
Samsung's Exynos processors, which provide the
computational power necessary for real-time image processing
and rendering. This technology has proven popular among
individuals in long-distance relationships, as it enhances the
emotional depth and expressiveness of their interactions.

The potential of these technologies in improving
telecommunication services is further demonstrated by T-
Mobile's comprehensive 5G network. By leveraging the
massive connectivity capabilities of 5G, T-Mobile supports an
extensive range of loT devices, facilitating a more connected
lifestyle. The network's architecture, based on advanced
cellular technologies such as Network Slicing and Edge
Computing, ensures robust and ubiquitous coverage. Network
Slicing allows T-Mobile to create virtual networks tailored to
specific applications or services, optimizing performance for
different use cases. Edge Computing brings data processing
closer to the user, reducing latency and improving the
responsiveness of applications. This architecture is crucial for
maintaining constant and reliable communication across
distances, enabling smart homes and wearables that keep
people connected beyond traditional communication methods.

Use Case 2; Synergizing SG and AR/VR for Immersive
Training Programs: The use of 5G technology with AR and

VR offers opportunities for immersive training programs
across various fields. The underlying science and technological
frameworks behind this integration are complex, involving
advanced network architectures and sophisticated rendering
techniques. Microsoft HoloLens, a mixed reality device,
stands at the forefront of immersive training experiences, using
advanced spatial mapping and mixed reality capture
technologies. The device integrates a range of sensors,
including depth sensors, an inertial measurement unit (IMU),
and a 2-megapixel photographic video camera. The depth
sensor measures the distance between the HoloLens and the
objects in its environment, creating a 3D map of the
surroundings. This spatial mapping capability allows the
HoloLens to understand and interpret the physical space,
enabling precise placement of digital objects within the user's
environment. The IMU, consisting of an accelerometer,
gyroscope, and magnetometer, tracks the wuser's head
movements and orientation, ensuring that digital objects
remain anchored in the correct positions relative to the real
world. The mixed reality capture feature of the HoloLens uses
a combination of cameras and sensors to overlay digital
information onto the physical world.

The device employs a waveguide-based display system, which
directs light through a series of waveguides to project
holograms into the user’s field of view. This system supports a
wide field of view and high resolution, thus increasing the
dissimilitude of the hologram, making it clear and realistic.
The HoloLens also uses hand tracking and voice recognition to
enable natural interaction with holograms, enhancing the
immersive experience. Hand tracking is achieved through
time-of-flight depth sensors and Al algorithms that recognize
hand gestures, allowing users to manipulate digital objects
with precision. The HoloLens benefits from the capabilities of
5G technology. The low latency and high bandwidth of 5G
networks are critical for real-time mixed reality applications.
5G enables the HoloLens to stream large volumes of data, such
as high-resolution holograms, with minimal delay. This is
particularly important for collaborative training scenarios
where multiple users interact with shared digital content. Edge
computing further enhances the performance by processing
data closer to the user, reducing latency and improving
responsiveness. By offloading some of the computational tasks
to edge servers, the HoloLens can deliver more complex and
interactive experiences without compromising performance.
Varjo’s VR headsets are renowned for their exceptional visual
fidelity and innovative eye-tracking technology, making them
ideal for immersive training applications. Varjo headsets use a
unique approach called foveated rendering, which mimics the
human eye’s ability to see in high resolution only at the center
of the visual field (the fovea) while the periphery is in lower
resolution. This technique significantly reduces the
computational load by rendering only the area where the user
is directly looking in full detail. The eye-tracking system,
which consists of infrared sensors and cameras, continuously
monitors the user's gaze direction and adjusts the rendering
accordingly. This not only enhances performance but also
improves visual realism and reduces latency, crucial for
maintaining immersion.

The display technology in Varjo’s headsets is another critical
component. The headsets feature two displays per eye: a high-
resolution micro-OLED display for the central field of view
and a lower-resolution display for peripheral vision. This
combination provides an unparalleled visual experience with
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up to 70 pixels per degree resolution in the focal area, which is
beyond the visual acuity of the human eye. The advanced
optics and precise calibration ensure that the transition
between the high and low-resolution areas is seamless, further
enhancing the sense of realism. The network framework
supporting Varjo’s VR headsets involves the use of 5G
networks for high-speed data transfer and low latency. The
headsets can stream high-definition content and interactive
simulations with minimal delay, essential for real-time training
applications. 5G's capabilities are particularly beneficial in
collaborative VR environments where multiple users interact
in a shared virtual space. Edge computing plays a vital role by
processing data closer to the users, reducing the latency and
enabling real-time interactions. This setup allows Varjo's
headsets to support complex simulations and high-fidelity
graphics, providing a robust platform for immersive training
experiences. Varjo’s headsets are utilized in various industries
for training purposes, including aerospace, automotive, and
medical fields. In aerospace, for instance, pilots can use
Varjo’s VR headsets for flight simulation training,
experiencing highly realistic cockpit environments and
scenarios.

The headsets' high resolution and accurate eye tracking ensure
that the pilots receive detailed and realistic visual feedback,
enhancing the effectiveness of the training. In the medical
field, surgeons can practice procedures in a virtual
environment that closely mimics real-life conditions,
improving their skills and confidence without any risk to
patients. Immersive training programs have been shown to
improve retention and recall compared to traditional training
methods. The science behind this involves the principles of
experiential learning, where learners gain knowledge through
direct experience and active engagement. Immersive
environments created by AR and VR provide rich, interactive
experiences that enhance memory retention and recall.
Frameworks such as cognitive computing and machine
learning are used to tailor these experiences to individual
learners. Platforms like Mursion use Al to adapt training
scenarios based on the user's performance, ensuring that the
training is both effective and personalized.

Use Case 3; Retail/Real Estate Market Optimization Using
AR/VR: The application of AR and VR technologies in retail
has transformed the shopping experience, offering customers
immersive and interactive ways to engage with products.
AR/VR in retail involves creating realistic and dynamic virtual
environments that enhance customer interaction and decision-
making. AR technology overlays digital information onto the
physical world, allowing customers to visualize products in
their environment before making a purchase. This is achieved
through advanced image recognition and computer vision
algorithms that track and map the physical space. Platforms
like IKEA Place utilize AR to let customers visualize furniture
in their homes. The app uses Apple’s ARKit, which is built on
the foundation of SLAM (Simultaneous Localization and
Mapping). SLAM algorithms enable the device to construct
and update a map of an unknown environment while
simultaneously keeping track of its location within that
environment. This involves capturing the environment using
the device's RGB camera and depth sensors, which gather
detailed depth information. The ARKit then uses this data to
build a point cloud representation of the surrounding space,
enabling accurate placement of virtual objects.

The visual-inertial odometry (VIO) system further enhances
this by combining camera data with information from the
device's accelerometers and gyroscopes, providing precise and
stable tracking even in motion.

VR technology, on the other hand, provides fully immersive
virtual shopping experiences. VR platforms like Obsess create
virtual stores where customers can browse and interact with
products as if they were in a physical store. Obsess uses 3D
modeling and photogrammetry to create detailed virtual
replicas of retail spaces. Photogrammetry involves capturing
multiple high-resolution images of a physical space from
different angles. These images are processed using complex
algorithms to generate a detailed 3D mesh of the environment.
The mesh is then textured with high-resolution images,
creating a photorealistic virtual model. Rendering engines like
Unity or Unreal Engine enhance these models with dynamic
lighting, realistic physics, and interactive elements. For
example, Unity’s High-Definition Render Pipeline (HDRP)
supports advanced lighting techniques, including real-time
global illumination and volumetric lighting, to create highly
realistic and immersive environments. The platform also
leverages advanced graphics rendering engines like Unity or
Unreal Engine to ensure high-fidelity visuals and smooth user
interactions.

These engines provide the tools needed to create realistic
environments and simulate real-world physics, enhancing the
immersive experience. The network framework supporting
these AR/VR applications is critical to their performance and
user experience. 5G technology, with its high bandwidth and
low latency, is essential for real-time rendering and interaction.
For instance, a VR shopping experience requires the seamless
streaming of high-definition content and interactive elements.
5G networks facilitate this by providing the necessary data
transfer speeds and reducing latency, ensuring that user
interactions are responsive and smooth. Edge computing
further enhances performance by processing data closer to the
user, minimizing delays and improving the overall experience.

Use Case 4; Real Estate Market Optimization Using
AR/VR: In the real estate market, AR and VR technologies
are revolutionizing property visualization and marketing by
creating accurate and detailed virtual representations of
properties, allowing potential buyers to explore them remotely.
AR technology in real estate often involves augmented
walkthroughs, where potential buyers can view properties with
digital overlays highlighting key features or providing
additional information. Platforms like Realtor.com use AR to
offer interactive property tours. The technology relies on
advanced image recognition and spatial mapping to overlay
information onto the physical space accurately. Image
recognition algorithms analyze visual data captured by the
device’s camera, identifying key features such as walls, floors,
and windows. These algorithms use convolutional neural
networks (CNNs) to detect and segment these elements,
creating a detailed map of the environment. Spatial mapping
techniques then use this information to create a 3D model of
the space, allowing for accurate placement of digital overlays.
This enables users to point their device at a property and see
detailed information like room dimensions and available
amenities directly on their screen. This allows users to point
their device at a property and see details like room dimensions,
available amenities, and renovation possibilities overlaid on
the actual property.
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VR technology offers fully immersive virtual tours, enabling
potential buyers to explore properties as if they were
physically present. Platforms like Matterport use 3D scanning
and VR to create detailed virtual models of properties.
Matterport's technology involves capturing thousands of high-
resolution images and depth data points, which are then
processed using computer vision algorithms to generate a 3D
model. This model can be explored in VR, giving users a
realistic sense of space and layout. The platform also uses
advanced graphics rendering to ensure that the virtual tours are
visually impressive and accurately represent the physical
properties.

AR/VR Dimensional Reality Through Gaming Experience:
The application of AR and VR technologies in gaming has
revolutionized the industry, creating immersive and interactive
experiences that transport players into fully realized virtual
worlds. The science behind AR/VR gaming involves advanced
hardware, software, and network frameworks that work in
tandem to deliver seamless and captivating experiences. AR
technology in gaming overlays digital elements onto the
physical world, creating an interactive environment that blends
reality with virtual content. This is achieved through the use of
advanced computer vision algorithms and sensor fusion
techniques.

For example, AR games like "Pokémon GO" use the device’s
camera to capture the real world and then employ image
recognition algorithms to identify and track surfaces and
objects. This data is combined with sensor inputs from
accelerometers and gyroscopes to determine the device’s
orientation and movement, enabling accurate placement of
virtual objects within the real-world environment. The game
leverages SLAM (Simultaneous Localization and Mapping) to
continuously map the surroundings and adjust the positioning
of virtual elements accordingly. VR technology creates
entirely virtual environments that players can interact with. VR
headsets like the Oculus Rift and HTC Vive use stereoscopic
displays to create a sense of depth, while motion tracking
systems capture the player’s movements in real time. These
headsets incorporate multiple Sensors, including
accelerometers, gyroscopes, and external tracking cameras, to
monitor the player’s position and orientation with high
precision. The collected data is processed using complex
algorithms to ensure that the virtual environment responds
accurately to the player’s actions, providing a highly
immersive experience. The technological and network
framework supporting AR/VR gaming is critical for achieving
high performance and low latency, which are essential for
maintaining immersion and interactivity. This framework
consists of powerful hardware components, advanced software
algorithms, and robust network infrastructure. High-resolution
OLED or LCD displays with low persistence are used in VR
headsets to reduce motion blur and latency, enhancing the
sense of presence. These displays support refresh rates of up to
120 Hz or higher, minimizing lag and providing smooth
visuals. Advanced sensors, including accelerometers,
gyroscopes, and external tracking systems (such as the
Lighthouse system used by HTC Vive), are employed to
capture precise motion data. These sensors enable six degrees
of freedom (6DoF) tracking, allowing players to move freely
within the virtual space. Powerful GPUs (Graphics Processing
Units) are essential for rendering complex 3D environments in
real time. Modern GPUs, such as NVIDIA’s RTX series,
support real-time ray tracing, which enhances the realism of

lighting and reflections in virtual environments. Game engines
like Unity and Unreal Engine provide the tools and
frameworks needed to create detailed and interactive virtual
worlds. These engines support advanced rendering techniques,
such as PBR (Physically Based Rendering) and real-time
global illumination, to simulate realistic lighting and shadows.
Accurate physics simulations are crucial for creating
believable interactions within the virtual environment. Physics
engines, such as NVIDIA PhysX and Havok, handle collision
detection, rigid body dynamics, and fluid simulations, ensuring
that virtual objects behave realistically. Al algorithms enhance
the gaming experience by providing intelligent behaviors for
non-player characters (NPCs) and dynamic game
environments. Machine learning techniques are also used for
predictive tracking, reducing latency by anticipating the
player’s movements. The Oculus Rift is a VR headset that
provides an immersive gaming experience through its high-
resolution displays, precise motion tracking, and powerful
processing capabilities. The headset uses dual OLED displays
with a combined resolution of 2160 x 1200 pixels, supporting
refresh rates of up to 90 Hz. The Oculus Rift incorporates a
constellation tracking system, which uses infrared sensors to
track the position and orientation of the headset and
controllers. The system achieves sub-millimeter accuracy,
ensuring that the virtual environment responds precisely to the
player’s movements.

The Oculus Rift is powered by a PC with a high-end GPU,
such as an NVIDIA RTX 3080, which handles real-time
rendering and complex simulations, providing a high-fidelity
VR experience. The HTC Vive is another leading VR headset
that offers an immersive gaming experience through its
advanced hardware and software features. The Vive uses dual
AMOLED displays with a resolution of 2880 x 1600 pixels
and a refresh rate of 90 Hz. The headset employs the
Lighthouse tracking system, which uses two base stations to
emit infrared light and track the position of the headset and
controllers. This system provides 360-degree tracking with
sub-millimeter precision, allowing players to move freely
within a defined play area. The HTC Vive also supports room-
scale VR, enabling players to physically walk around and
interact with the virtual environment. The headset is powered
by a PC with a powerful GPU, such as an AMD Radeon RX
6800 XT, which ensures smooth and detailed graphics
rendering. PlayStation VR (PSVR) is another VR headset
designed for use with the PlayStation console, offering a more
accessible and user-friendly VR gaming experience. The
PSVR uses a single OLED display with a resolution of 1920 x
1080 pixels and a refresh rate of 120 Hz. The headset employs
a combination of internal sensors and the PlayStation Camera
to track the position and orientation of the headset and
controllers. This setup provides accurate motion tracking and
allows for a wide range of interactive experiences. The PSVR
is integrated with the PlayStation console, leveraging its
processing power to deliver high-quality graphics and
immersive gameplay.

Use Case 5; Refined Customer Support: As theorised by
Balasubramanian et al. (2022), the integration of AR and VR
into TMT  product offerings disrupts traditional
telecommunications service offering. Though AR and VR
technologies currently cater to entertainment and video gaming
sectors, they may also find applications in telecommunications
and connectivity by enhancing customer experiences,
facilitating remote collaboration, and providing immersive
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training environments (Shrivastava & Sharma, 2023). For
instance, AR and VR can enhance home inspections by
allowing remote, immersive evaluations of properties,
facilitate virtual meetings that offer more engaging and
interactive  experiences, and create connected travel
experiences that provide real-time, immersive information to
travelers. These technologies can also support long-distance
relationships by offering virtual environments where partners
can interact as if they were physically together. These
applications exemplify how AR and VR, combined with
integrated 5G  technology and Al, can optimize
telecommunications ~ services, driving innovation and
enhancing user experiences in ways that extend beyond
traditional service offerings.

As predicted by Lazar (2023), 5G-enabled AR/VR can
significantly transform customer service, creating virtual
service centers where customers interact with virtual agents in
a more engaging and intuitive manner. Instead of navigating
through phone menus or chat interfaces, customers could walk
through a virtual service center, interact with holographic
customer service representatives, and receive real-time
support. This approach enhances user experience and
streamlines customer service operations, providing efficient
and satisfying resolutions to customer inquiries and issues.
Telcos can exploit this technology to improve customer
service, reduce operational costs, and differentiate themselves
in a competitive market (Nielsen et al, 2023). These AR/VR
technologies enable immersive experiences that go beyond
traditional interactions. For instance, virtual tours can allow
customers to explore new products or services in a highly
interactive and engaging manner. Remote troubleshooting
using AR can empower customers to solve technical issues
with real-time visual guidance from support agents, reducing
the need for on-site visits and speeding up resolution times
(Splashtop, 2023). Forging ahead, the trajectory of customer
support in the TMT sector will increasingly hinge on
advancements in Al technologies. According to AMLegals
(2023), Al, including machine learning algorithms, plays a
pivotal role in shaping customer engagement strategies and
redefining benchmarks for service excellence. The integration
of Al into their customer support ecosystems, would further
enable TMT companies to distinguish their brands and
cultivate enduring customer loyalty, as it facilitates enhanced
customer experiences that resonate on both pragmatic and
emotional levels (Rane, 2023).

CONCLUSION

Al models are fundamentally reshaping social structures and
daily routines by improving the ability to generate new ideas,
solve complex problems, and automate routine tasks. This
paper provides a comprehensive survey and detailed insight
into various advantageous approaches from the hardware and
software perspectives, as well as the integration of 5G and Al
technologies in enabling a low-latency environment for AR
and VR applications. To use the potential of Al in 5G
communication systems, there are some problems such as
security, environmental awareness, or network function
virtualization that need to be solved. The future position of 5G
networks in our daily lives makes them very sensitive to
security and privacy issues. To provide a reliable network,
such security vulnerabilities should be considered, and
effective solutions should be produced against them. To do

this, people working on networks need to collectively reason
and exert effort. While developing digital initiatives is
important, there should equally be considerable investment in
controls to defend against potential cyber security threats. The
more digitized human experiences become and the more it
centralizes data, the more tempting it will be for cyber
criminals to break into the data systems. Digitalization has
many benefits but a major drawback is that one minor chink in
the armor can cripple the entire system and potentially harm
users.

The performance of 5G technology mainly depends on the
correlation between channel characteristics and antennas;
therefore, for 3D 5G technology, an in-depth study of 3D 5G
channels is needed, especially to consider the new
characteristics of the added vertical dimension of the channel
and its impact on the performance of the communication
system. Several technological challenges, such as video
delivery through the mobile network and balancing the trade-
offs with the gesture/head movement of AR/VR headsets,
contribute to the delay in VR/AR technologies. Based on these
requirements, this paper remains focus-specific on providing
an insight into the usage of several hardware and software
requirements with the integration of 5G technology towards
the upcoming 5GB networks in the Artificial Intelligence
dynamic as far as AR/VR is concerned within the American
TMT space. We illustrate a learning-based framework for
enabling an evolved experience of using AR/VR with a focus
on ultra-low-latency communications (Ananya and Mehdi,
2023). Ultimately, in the ever-metamorphic discussion on
Artificial Intelligence this paper proves how pertinent it has
become to engage with an evolving reality of network
technology as it plays integral roles on how fast and how well
Artificial Intelligence will shape the very immediate future and
beyond.

Summary of Key Findings

Augmented reality and virtual reality technologies are
witnessing an evolutionary change in the 5G and Beyond
(5GB) network due to their promising ability to enable an
immersive and interactive environment by coupling the virtual
world with the real one. However, the requirement of low-
latency connectivity, which is defined as the end-to-end delay
between the action and the reaction, is very crucial to leverage
these technologies for a high-quality immersive experience.
The advent of wireless communications systems augurs new
cutting-edge technologies, including self-driving vehicles,
unmanned aerial systems, autonomous robots, the Internet of
Things, and virtual reality. These technologies require high
data rates, ultra-low latency, and high reliability, all of which
are promised by the fifth generation of wireless
communication systems (5G) (Esenogho et al., 2023).

“5G and Al integration, 5G-A new capability growth and new
scenario exploration need a lot of computing power. Therefore,
an integration of communication and computing infrastructure
is required”, said Tang Xue, Vice President of ZTE at the
GSMA panel on Convergence of 5G & Al at the Edge during
MWC2024 in Barcelona, Spain (Mobile World Life, 2024).
The integration of 5G and Al presents significant opportunities
and challenges for the development and monetization of 5G
networks. It enables innovative applications and business
scenarios, fully unleashing the value of 5G networks, such as
deterministic connection guarantees, edge rendering, and V2X
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applications in mobility systems. These new applications and
services can significantly increase the revenue of operators and
service providers, serving B2C, B2B, and new economy
development.
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