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Abstract

The convergence of telecom and media, which was thought to be inevitable, has recently become fragmented due to the pandemic,
while the public sector has taken a lead role. In the present sentiment, each sector is focusing on its domain. Telecom is in a
growth phase as a digital infrastructure that enables remote work and distance learning, while media has recorded a decline in ad
sales owing to companies’ decreased advertising expenditures during the pandemic. However, telecom and media share a common
vision based on digital user experiences. Telecom is the connectivity architecture that provides communication solutions, while
media is the content ecosystem that offers entertainment services and traditional news and information functions. Thus, they can
achieve far greater experiences for digital users by combining telecom and media capabilities than they can ever achieve alone. It
is an era of maximizing experiences in talking, playing, and watching together. In cooperation with the telecom and media
ecosystem, we come up with new value-creation opportunities by leveraging expanded capabilities. Ecosystem players are taking
the lead to delve into new experiences, going beyond just “watch-exclusive” formats. Telecom and media alike are emphasizing
the ability to generate community engagement around live viewing events. Telecom’s goal is to boost mobile data demand and
drive service penetration, while media’s goal is to generate production cost-efficient “watch” monetization. In this context,
telecom and media are also using advanced capabilities — ultra-low latency, high capacity, and edge computing — to create an
immersive “play-exclusive” experience via AR/VR and multi-user gaming services. Telecom seeks to accelerate the penetration
of mobile subscriptions, and media wants to leverage relationships for traffic and revenue growth, thereby enhancing the value of
their respective customer relationships.
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Live Viewing Events, Mobile Data Demand, Service Penetration, Watch Monetization, Ultra-Low Latency, Edge Computing,
AR/VR Experiences, Multi-User Gaming.

I INTRODUCTION
Accurate, Fast, and Efficient — services, defined not just by

The Fifth Generation (5G) of mobile networks is
paving the way for the Next Generation of telecom services,
including an immense transformation of the telecom and
entertainment industry and a new wave of disruption across
multiple vertical industries, geographies, and economies. It
will enable the innovative use of applications and ideas that
offer creative solutions to challenges that today seem
impossible. 5G Services will deliver much-needed increases
in connectivity capacity and cream off excess latency.
Beyond connectivity, they will deliver SAFE — Secure,

the extreme capabilities of the technology layer but also by
ultra-low service incentives.

Research in recent years developed the tenets of safe-
service design principles: Network-as-a-Platform, Network-
as-an-Asset, and Edge Computing-as-a-Network to support
SAFE Service delivery. The push for SAFE telecom services
is based on the telecom and media’s core capabilities of
customer experience, unique assets, total service
orchestration within their ecosystems, and tested capabilities
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to create, manage, and monetize topical services in a
consistent and in-content manner. The enterprise is about
providing the basis for a digital economy for their customer
ecosystem, unlocking enterprise appetite for enterprise
solutions, and securing joint economic returns and future
enterprise service demand.

The 5G Technology Infrastructure will provide
advantages in extreme capacity, an extreme level of
broadband, and minimal latency, for multiple combinations
of remote data transfer. The promises of a virtually limitless
number of connections using any combination of methods:
physical wired connections, up to very high rates of wired
connectivity; low-band connection speeds, delivering high
energy efficiency and capacity. These support an ultra-
reliable low-latency delivery of gigabit connectivity at low-
cost, long-range connectivity at low bandwidth, low cost,
and reduced energy. Device Interoperability over the entire
network will ensure user convenience.

» Overview of 5G: Revolutionizing Connectivity

5G is a term used to describe the next generation of mobile
telecommunications systems and services. 5G systems aim
to provide exponentially greater capacity, higher data rates,

lower latency, improved reliability, greater efficiency and
flexibility, and a massively more pervasive wireless
infrastructure than its predecessors. It is expected to enable
a plethora of new service offerings and business
opportunities in a wide range of verticals beyond
telecommunications and media. These verticals include
automotive, transportation and logistics, healthcare, energy
and utilities, smart cities, public safety, retail, and
manufacturing.

5G has been designed to revolutionize wireless connectivity
and serve as the foundation for a comprehensive digital
transformation of industry systems as well as a living
ecosystem. It supports a mix of device types, from enhanced
mobile broadband like AR/VR desktops or HMDs to mass
10T to critical applications across a wide range of latency and
reliability requirements. In doing so, it introduces new
concepts like network slicing and is designed to be
incredibly efficient in utilizing wireless resources, bringing
far more capacity than previous generations at lower cost
without extraordinary increase in energy and resources, both
for the operator as well as society at large. This breakdown
of mobile services makes the parallels with computer
infrastructures compelling.
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Fig 1 Multi-Connectivity for 5G Networks and Beyond

Like computers and other digital infrastructure, the
societal and economic impact of 5G will depend critically on
applications, services, and use cases that actuate the
connectivity potential of the underlying platforms. Unlike
computers and the Internet, however, 5G, wireless, and
mobile communications represent a different stack. A key
reason for ubiquitous connectivity is to facilitate an
unprecedented ecosystem of services and applications - the

ones that enable the solutions to the problems of consumers,
businesses, and society.

Il.  UNDERSTANDING 5G TECHNOLOGY

5G is the fifth generation of mobile phone connectivity
that offers significantly higher data speeds and capacity than
4G, as well as lower latency in its transmission. It is being
driven by several forces in both the telecom and the
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technology sectors and also encompasses beyond mobile —
this means that 5G is about innovation in industries that go
beyond telecom and media, particularly the industrial and
enterprise sectors. The spectrum strategy for 5G involves a
combination of millimeter-wave, mid-band, and low-band
spectrum; it will be essential for the very high speed and
capacity of urban, indoor 5G to have a substantial
millimeter-wave deployment, while mid-band and low-band
are critical for semi-urban and rural. Latency is critical in
allowing wireless to be used for a wide variety of
applications in sectors such as industrial and healthcare, but
also in making mobile gaming with consoles practical. Such
a combination of technological features creates the basis for
a full range of new services — while 4G was limited to
eMBB, the super-fast broadband service, 5G is about a
whole new generation of connectivity services, connecting
devices, augmented reality and virtual reality, mission-
critical applications, and edge computing. Each of these
services relies on combinations of the characteristics typical
of next-generation networks — reliability, availability,
quality of service, lower costs, security, and privacy on
which this new generation of innovative applications is built.
Continuous  connectivity is the very basis of
hyperconnectivity and it is simplicity that drives the choice
of consumers. The concept of hyperconnectivity is also true
in the corporate domain — the enterprise is hyperconnected,
and it is also dependent on external networks for the
management of corporate functions such as recruitment,
marketing, and finance. As these corporate dependencies on
external parties increase, the demand for continuous
connectivity, reliability, and quality of service from the
enterprise to the external actors — suppliers, customers, and
partners also increases. Availability, close to zero latency,
and built-in security are essential requirements that the new
generation of connectivity services —and the new technology
on which they are built, namely 5G — must deliver.

Equation 1 5G-Driven Innovation Index (Gll):
GII = a(S; + E, + M,)

where:

» GII = 5G-powered innovation output

* o« = Sector amplification coefficient

* 5 = Service latency reduction

+ E, = Enhanced user experience

* M, = Media content expansion
> Key Features of 5G

When it comes to a wireless network such as 5G, its
abilities and capacity to handle a variety of services can be
mainly determined by the technical parameters adopted to

provide the service. In the case of 5G, a new set of radio
technology features has been developed to enable a diverse,

flexible, and adaptable framework to deliver new services
while enabling the evolution of existing ones. These can be
termed as the key features of 5G that are classified into three
categories, namely enhanced Mobile Broadband (eMBB),
Ultra-Reliable Low Latency Communications (URLLC),
and Massive Machine Type Communications (MTC). 5G is
designed to meet additional sets of fundamental KPlIs that
encompass enhanced user experience, communication
capacity, connection density, network energy efficiency,
user/device energy efficiency, and availability and reliability
of service.

The eMBB service category enhances the user
experience by supporting a very high data rate in specific
locations, accelerating the performance and efficiency of a
wide range of applications. It also enables new applications
requiring much higher capacity than those supported in the
earlier generations and introduces new forms of services and
business models, including fixed wireless access services,
drone communications, augmented and virtual reality, ultra-
high definition video, gaming, holographic, and the other
extreme rich multimedia services. 5G aims to deliver an
average data rate of 100 Mbps with services supporting up
to 1 Gbps, and a target peak data rate of 10-20 Gbps using
frequency bands below 100 GHz, with additional
capabilities for supporting higher data rates in networks
deploying mmWave bands while adopting smart
beamforming techniques. This has been deemed imperative
due to the exponential growth in mobile traffic and demand
for new services that have risen from the impact of
technologies such as big data, cloud computing, the Internet
of Things, artificial intelligence, and virtual/augmented
reality.

» Comparison with Previous Generations

Since the advent of mobile communication, it has been
a journey of creating scale and a better experience. The first
generation was about communication on the move.
Subsequent generations created faster, and better quality
voice and enabled incremental moves towards wireless data
to packets and then the Internet. 3G was the first digital
mobile service that allowed for faster wireless data services
and enabled businesses and consumers to get increasingly
connected. With 4G, services like video broadcasting and
streaming have come into their own. Mobile broadband
services have exploded the explosion of app-based services,
gaming, and content.

LTE technology simplified the network architecture
and created an experience that was comparable to wired
broadband access. Major investments in capacity and
coverage have led to mobile devices being the main conduit
for accessing the Internet, creating the scenario of a more
connected world. 5G technology is not only about massive
improvements in speed and capacity, but also enhanced
capabilities around latency, density, reliability, and agility.
As we look to a next-generation world where healthcare,
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education, commerce, security, and daily life become more
integrated, 5G becomes a catalyst to democratize access to
technology and create more agile services and programs that
can be delivered over mobile devices. The evolving service
needs such as augmented reality, telemedicine, drone
delivery, driverless vehicles, and even tactile networks will
require a rethink of the mobile communication architecture.
The critical enabler is 5G technology. The 5G ecosystem is
addressing this challenge by building towards a mobile
broadband experience that is continuously improving,
overall economics for building and deploying the technology
that leverages existing assets and spectrum.
I, IMPACT OF 5G ON TELECOM INDUSTRY
The next generation of telecom and media innovation
and economic value creation relies on 5G. As telecom

networks are competing with the massive computing and
communication resources available in the cloud, value
creation needs to be defined beyond telecommunication
services. Consolidation is reshaping the telecom sector, but
converging telecom, media, and cloud capabilities have vast
growth potential. Innovative services will be created by
harnessing 5G in the areas of 10T, XR, cloud gaming, cloud
internet services, and new forms of media and entertainment.
Telecom operators can reinvent existing telecom services,
such as mobile broadband, through the national rollout of
affordable fixed connectivity; introduce innovative mobile
services for consumers and enterprises, including cloud
gaming, immersive education, and retail; include loT
services in consumer bundles; and deploy augmented and
virtual reality in enterprise sectors, such as manufacturing
and healthcare.
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Fig 2 The impact of 5G on the Evolution of Intelligent

5G transforms connectivity through a significant
increase in bandwidth; a massive expansion of the number
of connected devices; and a higher degree of availability and
lower latency. Enhanced Mobile Broadband offers vastly
improved data rates; greater capacity; and ultra-low latency.
5G offers extremely high capacity and ultra-low latency for
urban, venue, and industrial ultra-reliable low-latency use
cases. Massive Machine Type Communications
dramatically increase the number of connections. Critical
Machine Type Communications enable mission-critical
applications that are either latency-sensitive or safety-
critical. These services rely on ultra-reliable, low-latency
connectivity.

» Enhanced Connectivity

Mabile services are reaching new frontiers. Recent
technological advancements such as Augmented/Mixed
Reality and Virtual Reality, the Internet of Things as well as
Artificial Intelligence and Machine Learning have unlocked
innovative and personalized experiences. With growing
demand for data and enhanced experiences by consumers,
and business processes progressively moving online,
businesses are investing in reinventing themselves for a
digital future creating new opportunities and use-cases,
while the telecom ecosystem is facing significant pressure
from increasing operational costs. 5G technology enables
mobile service providers to support increased traffic,
reduced latency, and enhanced reliability providing new
opportunities for use cases for industries. 5G introduces a
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new network architecture offering a future-ready, secure,
and scalable wireless platform with cloud and edge
computing capabilities. 5G is set to become a disruptive
technology impacting everyday lives with new experiences:
humans and machines are set to become closer with services
for AR/MR, immersive media, low-latency, and real-time
services for enterprises along with new capabilities for the
loT.

With enhanced connectivity, people and devices will
have better connections resulting in improved experience for
peers through higher throughput, support for multiple
devices, higher definition for services such as streaming and
gaming along with lower latency, reliable and secure
experiences for all. Businesses and enterprises will be able
to support immersive and new media experiences through
3D virtual and hybrid working experiences, and real-time
networking with peers for leisure activities, gaming,
shopping, and attending events. Technical and business
processes are set to improve real-time analytics and peer-to-
peer working experiences. Businesses will support new use
cases for tactile internet, 10T, edge computing, and cloud
gaming along with support for critical services for
transportation, and public safety. Enhanced connectivity will
lead to hyper-connected lives with people at the center.

» Network Slicing

With the substantial advancement of 5G technology in
recent years, the 5G ecosystem is rejuvenated with new
business momentum. With different frequency bands and
technology permits, 5G can serve diverse scenarios from
high bandwidth to low latency, massive connection, and
ultra-reliable security. 5G is to debut a whole new business
model and performance KPI. It opens up an era in which
private users for exclusive high-quality telecom services are
to invest on their own to establish separate logical networks
by technology elements like frequency, bandwidth, service
chain, service level agreement, etc. The individual
investment intends to make up for the deficits in
infrastructure investment to expand customer bases and
improve performance.

5G networks are to provide network-slicing functions
to meet the service requirements of various vertical
industries. Network slicing can be understood easily about a
virtual network based on the mobile core. The difference is
that the network slice can be precisely customized in the
aspect of service requirements. The separation of a network
slice is along the whole service delivery line. It includes a
division of element resources like a 5G base station and
mobile core. Additionally, it is the first mobile mechanism
to sell network services directly to enterprise customers. The
enterprise customers, for the first time, have a say about what
kind of mobile service shall be provided and how it will be
used. It also addresses the service innovation difficulties that
telecom operators face for a long time. 5G provides single-
pass services. A key way for telecom operators to venture

into vertical industries lies in their integration capability of
the whole service delivery chain. The capability may be
difficult to demonstrate. Network services have an appeal to
an enterprise customer. This will help the telecom operators
overcome the presented barriers and security concerns for
Internet network services, and set foot on the vertical fields.

» Cost Efficiency

5G can lead to a more efficient allocation of the
skyrocketing opex of mobile networks as their traffic
capacity approaches a steady state in many countries.
Indeed, monetization of the performance distinctions of 5G
over existing mobile technologies is a necessary but not
sufficient condition for 5G revenue growth to keep pace with
opex growth. 5G will allow telecom operators to increase the
flow of traffic that they can handle with a lower increase in
operating expenses and capital expenditures, allowing
economies of scale in terabits of transmitted data. This will
be possible thanks to the architectural advancements that
make such a convergence of mobile broadband networks
towards fixed broadband possible. In particular, the move
from base stations backed by point-to-point legacy
microwave transmission links to multi-user/multi-cell
cooperative radio architectures backed by point-to-
multipoint fronthaul networks will lower the share of fixed
costs allocated to each transmitted terabit by a growing
volume of traffic.

Furthermore, mobile backhaul, which is a small but
increasing share of opex costs, can be shared on a much
larger scale. This is because traffic that is backhauled can be
mixed at the components of two telecom networks to
maximize the commonality of the two traffic volumes and
hence the bandwidth of the fiber components of the
respective backhaul networks. Finally, with many earlier
efforts leading to only modest results, telcos will have to
work with hyperscalers and other technology partners to
centralize in data centers the processing of traffic flows to
optimize performance and quality and virtualize as much as
possible the tile technology deployed, based on 5G and
optimally chosen other standards.

IV. 5G AND MEDIA INNOVATION

The multimedia industry must constantly innovate to
create tools that affect public perception positively.
Combining these tools with the latest technologies has
elevated the production and consumption of media content.
New experiences and formats challenge the public to
immerse themselves in the content. The demand for low-
latency and high-quality data transmission aids distance
education and corporate virtual meetings, especially in
situations of natural disturbances.

Media services that demand higher speeds will benefit
from the new radio bearer configurations and from the
possibility of deploying millimeter waves. The distribution
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of live media events through virtual reality devices is one of
the niches that could gain more expansion since current
solutions are available but the quality of service is still
limited. The deployment of 5G could create the necessary
volume for operators to cut prices and allow larger content
providers to deploy content delivery solutions with the
capacity and quality for public access. Short-range
explorable experiences through augmented reality at
stadiums or concerts also have the potential to sell media
services attached to the events. As with static multimedia
elements, successful media elements will demand very low
latency.

Independently of the business lines, any bandwidth-
intensive media is aware of the impact of complementing
existing solutions and expanding 5G’s geographic coverage
powered by discount options. Mobile International Gateway
Offload will also impact roaming mobile at a local level
since customers aiming to avoid certain queries will use
international 5G services to remain in touch.

» Augmented Reality and Virtual Reality Applications

5G has been piloted for OTT media delivery and is
deployed in some developed markets with a techno-
commercial strategy that emphasizes enhanced mobile
broadband (eMBB) use cases. For telecom, enhanced mobile
broadband (eMBB) is vital for enterprise and government
users with a corporate tethered connectivity plan for mobile-
sensitive applications that see several times greater service
usage than content download. For content, eMBB means a
fraction of the user base consuming a large volume of HD
and UHD content that drives up the delivery cost. In this

section, we explore alternate managed connectivity use cases
addressing telecom and operator priorities. Telecom interest
is coupled with several key developments in IT and media
technology around the topics that we explore in this section.
IT and media development highlighted in this section enable
a reimagination of telecom and operator media service
priorities. Telecom priorities shape technology refinements
that allow use cases to deliver a high-value proposition to a
niche audience. These use cases also enable premium
freedom from buffering disruption and immersive, deep
engagement in next-generation media applications resulting
in higher-than-average resource usage.

Telecom and operator collaborative focus on the next
generation of immersive applications that are the use cases
of Virtual Reality (VR) and Augmented Reality (AR) for use
cases for Assisted Selling, Assisted Learning, Assisted
Living, Community Communications for a gritty or war
environment, Field service training for military service,
Participatory events for mass and niche audiences,
Participatory Entertainment, Participatory Health and Skill
Development, Travel & Tourism, and type tested Smart
Work (to enhance productivity and reduce travel). The
content generation ecosystem for ARVR is also evolving
with changes in workflows and tools for content creation,
distribution, and consumption. The key components of the
content ecosystem that we discuss in the following sections
enable an innovative conversation in telecom which
redefines roles and enables the industry to work towards the
goal of making ARVR Not Just your Next Smart Mobile but
the Next Smart Mobile.

Remote collaboration
& training

Customer service
& support

e Business Intelligence

Field service
management

Use-cases of
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Telecom

Equipment training &
maintenance

Fig 3 AR/VR in Telecom

» Streaming Services Evolution

Entertainment and information consumption through
video streaming services is in a very rapid evolution,
especially in the aftermath of the pandemic, which imposed

severe restrictions on mobility and affected in different ways
different markets and business models. Demand for on-
demand video content has been boosted but in parallel a fast
and steep trend towards the consumption of live content
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through streaming has been noticed, in particular for sports
but also for some other genres. This trend has also reversed
or compensated for the declining advertising revenues for
broadcasters. Emerging video streaming players, together
with established media companies are investing in original
content and exclusive, live rights for major sports events,
such as leagues and international tournaments, motorsport,
and other sports competitions. In parallel, Hybrid Broadcast
Broadband TV systems keep moving ahead, allowing
multimedia content blending both OTT and wireline
broadcasting legacy technologies, turning the TV set into
smart devices, capable of interactive features with multiple
applications which will turn content producers also to
developers of audience engagement tools. In terms of
consumption devices, there has been a fast and steady
increase in the usage of big-screen devices with connection
technologies allowing for high-quality multimedia content.
The success of Smart TVs accounts for a major part of this
shift and the introduction of immersive streaming
technologies will progressively contribute to the further
adoption. Streaming and broadcast traditional advantages
are still in place.

> Interactive Content Delivery

In recent years, video providers have increasingly
sought to build their content libraries around interactive
features, facilitating and allowing viewers to take a greater
role in deciding how to consume their media. This
qualitative shift has begun with simple examples, such as
where the viewer can make decisions throughout the show
at defined moments. Additionally, share a wide variety of
options for viewer interaction, from think-pair-share-style
discussion videos, where the viewer has presented a puzzle
to work through on their own before viewing what others
have suggested, to clickable AR items during the flow of a
video, which can allow for a greater level of immersion and
direct feedback. Gamification websites also share a similar
philosophy, utilizing moments of trial and error in the
narrative arc while encouraging users to make suggestions
and comments on possible discoveries and solutions from
others.

The next decade is set to bring even more options for
both video providers and viewers to design their interactions
and customize the content they consume due to the massive
speed, reduced latency, and increased bandwidth afforded by
internet access. As mentioned earlier, traditional uses of
video included simply setting it on a path from the provider’s
source to the viewer’s screen, with no communication or
data sharing going in the other direction. However, as
interactivity becomes more appealing, the prospect of
providing interacting viewers with their customized versions
of the experience, such as displaying instances of a game
they are most interested in or displaying subtitling of what
the viewer is most curious about in a live video news feed,
drives demands for improved bandwidth, speed, and latency,
which is uniquely poised to deliver on.

V. CHALLENGES IN 5G IMPLEMENTATION

Fifth Generation (5G) technology promises to offer
radical change and enhanced services due to its improved
capabilities, which include augmented data speed, analytics,
automation, bandwidth, latency, and volume via edge
computing. However, it is not without challenges. The way
5G is designed, how it connects to and benefits from
adjacent industries, and how it is evaluated could all lead to
suboptimal outcomes, especially if not pulled through
properly. Abstractly speaking, a martini glass is often
referenced to describe the challenges of 5G. From a money
perspective, there are lots of investments needed to develop
5G capability and roll it out. However, the returns of capital
are deeply uneven, leading to a lot of early struggles seen in
the early 1990s with tele-grade switches or hyper-scale data
centers. Transitioning from 4G to 5G appears risky for
telecom operators. It comes at a time when traffic alone can
no longer drive revenue and profit growth. Instead, due to
technological advancements in areas of Information
Technology (IT), Telecom companies can ward off
“destructive” or “disruptive” entries via risk mitigation and
fencing off strategies. In addition, NPAs are thin and have
not improved that much in the past decade. While telecom
operators have been investing in broadband pipes, OTTs
have managed to build entire platforms around telecom data
pipes, complete with content and services. 5G does appear
to make any kind of differentiation impossible for OTT
players to substitute.

It has been noted that additional focus on extending the
Internet Core to the edge via the development of federated
and interconnected clouds, and also on other business
ecosystems built around the 5G core — such as customer-
experienced deploying edge compute/applied AR for
commercial applications revolving around the “internet of
no things” or what is termed as “smartphone expectancy” —
would be helpful for telecom operators to differentiate and
leverage 5G. However, these efforts can take a while to
materialize. Progress might be hindered by policy distortions
by the US and other governments around the robustness of
individual towers and bundles. Consider also, that security is
difficult in proportional terms at any one tower. It needs to
operate at scale for security reasons but also be differentiated
at the same time due to the local nature of many 5G services.
Hence, it is also not clear that there should be an exclusive
focus on developing smaller towers/facilities by local
telecom operators. It would be interesting to examine
whether the development of larger macro facilities leased to
a plethora of local telecom operators for access to thereby
address scale/synergy issues would be more economical and
speedier.

95



Equation 2 Bandwidth Utilization Efficiency (BUE):

Caqg x U,

BUE =
BI’J

where:
» BUEFE = Bandwidth usage efficiency

s (4 = Content delivery volume

s U, = User reach expansion

* B, = Available bandwidth

> Infrastructure Development

3G and 4G systems were intended to serve very
different use cases than those that have been defined for 5G.
Earlier networks were primarily developed to deliver
enhanced mobile broadband services to consumers. Their
subsequent evolution made them more flexible. 5G, on the
other hand, seeks to serve a much broader definition of
“connectivity”’-one that transcends the industrial networks of
private enterprises, the transportation networks that connect
vast geographies and peoples, and, indeed, the Internet itself.
As a ubiquitous, underlying infrastructure built to support a
diverse range of business models, enterprise applications,
processing capabilities, and use cases, 5G is intended to
provide wireless support for every aspect of our lives,
including education, healthcare, security, governance, and
industry. 5G promises to revolutionize how we connect to
and through the world and, in turn, how the world connects
to and through us. To fulfill the ambitions set for a truly
transformative wireless capability, however, will require a
very different approach to infrastructure development than
that which guided the construction and expansion of
commercial wireless networks to this point.

Commercial telecommunications networks, both
wireless and wireline, were conceived and built to provide
access to and transport of telecommunications carrier voice
services. The extensive telecommunications carrier
infrastructure investments were ultimately funded by
consumers through their universal service fund contributions
and their subscription payments for telephone service. With
the technological breakthroughs enabling the capability to
deliver mass-market access to video content and other high-
demand bandwidth services across commercial networks,
telecommunications companies morphed from consumer
service providers to multiservice providers. Supporting new
media services, while repaying the debt for constructing the
infrastructure, limited these companies’ ability to fund a
more robust infrastructure to that which would minimize
additional capital investment, leverage existing carrier
capabilities, and optimize revenue rather than necessarily
provide for.

» Regulatory Hurdles

Regulatory prevention of unlawful behavior and other
disadvantages arise from diversity in regulatory
environments. Security clearance provides a test for multi-
purpose ground highly sensitive functions. Various
regulations exist in different markets. Security policies are
constantly challenged and must clear the challenge
threshold. To expand business, transnational companies
must be involved in law and regulation changes. It is
necessary to change customs regulations to promote
international joint research and development. National
security clearance provisions must be observed in
cooperative development. In addition, certain services have
compliance regulations stipulated by different governments
or industry associations in many countries.

Many countries are talking about service content, some
have announced specific laws, and others are considering it.
This affects service providers and data suppliers. Japan has
just started discussing privacy law amendments and service
regulations. In addition, some of the important services
being discussed are restricted by severe compliance laws and
restrictions in areas including the medical sector, finance,
and security. In judicial final judgments, various countries
have put reports or grey layers and no reports. In its launch
stage, commerce operators have already moved into
countries with no or little restrictions. However,
fundamental differences in compliance restrictions and
accompanying changes and amendments in the mid-to-long
term witnessed many important market players entering the
region or discontinuing business. Therefore, industry
perspectives are frequently altered and differ from service to
service.

» Security and Privacy Concerns

Although 5G technology promises improved security
and privacy, the ultimate launch of 5G technology may not
address security and privacy issues because many security
and privacy problems remain. Security and privacy
vulnerabilities may not be avoidable due to the increased
attack surface brought by 5G. Emerging threats such as
Quantum computing algorithms, which threaten public key
infrastructures, and malware targeting Network and Service
Slicing faces are tangible challenges as they can be
purposely exploited by cybercriminals. Meanwhile, the
crucial role that distributed Al will play in 5G so-called
intelligent networks raises concerns surrounding the
intrinsic vulnerability of Al models. Finally, the over-
reliance on certain cybersecurity frameworks, which
delegate some responsibilities over security to the private
sector, may create blind spots in the security of 5G
infrastructure.

Moreover, many privacy-sensitive use cases of 5G may
present novel confidentiality challenges, such as Immersive
Media, Connected Smart Cities, and Mobile Edge
Computing for the Metaverse, Autonomous Systems, and
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Command, Control, Communications, Computers, Cyber,
Intelligence,  Surveillance and Reconnaissance for
Transportation. The introduction of new technologies may
lead to the generation of new types of private information,
such as social activity, experiences, Al model training based
on personal data or for personal use, and personal situated
data. Additionally, the new dynamic architecture of 5G
presents challenges in ensuring security by design. These
challenges may be encountered in Secure Network Function
Virtualization and Service Orchestration for Network and
Service Slicing, Identification, Authentication, Access
Control, and Secure Messaging for Network and Service
Slicing, as well as Secure Al-enabled Orchestration for
Automation and Autonomous Functions.

VI. CASE STUDIES OF 5G DEPLOYMENT

The first 5G networks have come to life, and we look into
what is being done with them and how it may affect services
and applications in telecom and media. In this chapter, we
offer a snapshot of the actual deployment of those networks,
highlight key themes and opportunities ahead, particularly in
the context of industry convergence, and outline the next
steps needed to fulfill the potential of the combined
technology infrastructure of 5G and outside-the-box
thinking. The deployment and initial use of private networks
are excluded and will be the subject of a future volume of
this book.
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5G will not be a “big bang” upgrade from 4G. Rather,
a gradual evolution of services from one generation of
technology to the next, called “5G non-standalone” mode.
This mode will extend the LTE-A physical layer with some
of the 5G-specific user plane protocols, such as those
enabling enhanced mobile broadband usage with higher
throughput. A standalone use of 5G is expected only in
2020-2021. Today, in the commercial implementation of 5G
used in Korea, the initial services are available mostly in
urban neighborhoods with high traffic density. This work
will build upon the decade of leading technology
development at various groups. Such features are a
prerequisite for many of the advanced mobile services that
have been absent from the market due both to technology
gaps and regulatory issues: truly unlimited online video,
massive 10T services, and URLLC use cases.

» Telecom Operators' Strategies
Network operators are some of the biggest investors in
5G infrastructure. Their incentives for investing heavily in
5G networks have to do with alleviating spectrum saturation;
making the mobile network more competitive, for example,
vs. satellite, and therefore preventing revenue declines;
rebranding mobile services, previously perceived as “dumb
pipes,” adding value with new mobile broadband services,
and consequently, allowing higher ARPU; and most
importantly, expanding service offerings to other verticals.
Their market position as wholesale carriers makes them
particularly well-positioned to support multiple competitors
in the wireless marketplace. In addition to traditional mobile
services, many if not most telecom operators want to play a
role in enterprise 5G. Indeed, they envision a multi-year,
multi-stage process of introducing enterprise 5G services —
first as a dark solution with CU/DU hosting at the central
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office, then as a managed, multi-tenant capability with local
hosting in the enterprise, and finally as a virtualized solution
using open interfaces that would let MNOs and DISHSs, or
even network enterprise customers themselves, integrate and
orchestrate best of breed hardware and software solutions for
low latency, ultra-reliable, enterprise-critical applications.
Telecom operators may have a particular motivation for
targeting enterprise services early on, given the all-important
relationship between cap-ex and price for MNO and cable-
converged network architectures. Operators are also forging
partnerships to help build enterprise services practice,
overcoming challenges of enterprise sales, integration, and
support, where hosting solutions for enterprises for
traditional 1T and communication services is not very
profitable. Another factor likely driving operator interest in
enterprise 5G is the growing demand from major enterprise
sectors, such as automotive, defense, and manufacturing, for
in-factory private wireless networks. MNOs are responding
to this demand not only with hosted C-RAN services but also
by seeking to partner with companies to support on-site
enterprise automation systems.

» Media Companies' Adaptation

In 2021, we observed several notable developments in
the media sector as a result of a gradual recovery from
COVID-19 lockdowns. This recovery was accompanied by
a new wave of over-the-top (OTT) platform launches and
expansion by international and local players, as well as
competition through price cuts in content subscriptions in
various markets. Moreover, crossover synergies were seen
between telecom and media businesses. Besides the
continued scale-up of initiatives to enhance media service
offerings over existing 4G but increasingly also 5G
infrastructures, 5G-related media partnerships were also
executed or updated to the benefit of both industries. A small
number of media vendors expanded their infrastructure and
expertise to capture value at and beyond the customer’s
screen by developing in-house content delivery networks or
investing in improved content coding and digital asset
handling for distributed high-resolution and immersive
media experiences based on VR and other next-generation
technologies. These initiatives indicate that several major
media players are looking to leverage new 5G capabilities to
widen their value capture across the customers’ journey.

Media players are likely to modify their 5G-related
business models. Such changes will be informed by the
temptation to develop new use cases and monetization
strategies that enable them to better capitalize on the
communications and technology advances 5G brings.
Moreover, the 5G ecosystems for media that are likely to
emerge are expected to be shallow and ads-heavy, presenting
a big challenge to media operators already struggling with
low returns on investment. Instead, the easiest way to
capitalize on the transition to 5G high-speed, low-latency,
higher-capacity infrastructures is likely to lie with
optimization enhancements, enabling the media players to

increase their efficiency, enhance user experiences, and
reduce service delivery costs. The value of enhancing
resolution, producing more immersive experiences through
mixed reality and extended reality, and, more importantly,
achieving increased speed to market across both mobile
video on demand and live streaming are key areas of interest
regarding the 5G migration.

VIl. FUTURE TRENDS IN TELECOM AND MEDIA

The growing convergence of telecom and media is
rapidly driving the development of next-generation market
solutions and implementations that will ultimately increase
consumer interest and engagement and help accelerate the
post-pandemic economic recovery. The explosive demand
for Internet bandwidth for both residential and enterprise
users offers great opportunities for technology innovation
and growth with solutions for user experience, enterprise
solutions, and the growing vertical sectors for healthcare,
smart cities, finance, augmented and virtual reality, gaming,
transportation, and others. Al and machine learning
integration, personalized user experiences, and global
interconnectivity initiatives with low-Earth orbit satellites
are the key trends for innovation in telecom and media.

Al and machine learning will rapidly extend into all
sectors as demand accelerates for enhanced services.
Enterprises increasingly require real-time information on
customers, suppliers, and competitors to maintain optimal
inventory and supply-chain investment levels. Such
solutions depend on significant telecom bandwidth to
collect, correlate, and analyze all of this data, which also
requires telecom service assurance to guarantee consistent
quality of experience. Telecom will also enable enterprise Al
and machine learning training sessions that demand
monumental increases in computing and storage services.
We are typically used to these services being provided by
hyperscale data center operators, but increasing demand may
require telecom service providers to support localized
enterprise Al and machine learning capabilities in proximity
to customers.

Personalized experiences are rapidly being demanded
by users for telecom, media, and enterprise cloud services.
Telecom will provide the foundational data collection and
transport foundation for implementing and executing such
personalized experiences, which will increasingly rely on Al
and machine learning capabilities. It is equally vital for
telecom services to extend beyond traditional geographic,
infrastructure, and socioeconomic boundaries, which will
increasingly become possible due to global interconnectivity
initiatives.

» Al and Machine Learning Integration

Artificial Intelligence (Al) and machine learning (ML)
technologies are increasingly used to improve telecom and
media workflows. Key drivers of this trend, including the

98



rise in demand for quality broadband connectivity and next-
generation services, the proliferation of connected devices,
the shift to remote service delivery and consumption, the
availability of 5G networks, the increasing adoption of edge
computing, and the wide availability of big data, are taxing
existing IT and network management systems and processes
and driving the need for more intelligent solutions.
Deploying an array of analytics tools, data science
techniques, and Al and ML technologies to automate
workflows and operations is the right way to address these
challenges and build agile and resilient networks,
infrastructure, and enterprises that can quickly respond at
scale to changing market conditions and customer needs.

Telco and media enterprise operations are undergoing
a digital transformation, embracing open, standards-based
architectures, embracing a cloud approach, and using a
modern microservices-based approach to service delivery.
Telecom tech companies are investing in advanced Al
technologies, such as Deep Reinforcement Learning,
Machine Learning Model Ops, Explainable Al, and Edge Al.
Multiple public cloud providers and the major hyperscalers
are actively investing in vertical geographies and
addressable markets, accelerating the development of Al and
ML-driven edge and cloud products and services. Their
network edges have become adjacent or co-located with
major telecom and media enterprise customers’
headquarters, private data centers, or edge facilities. The
availability of co-located edge resources and capabilities
enables enterprise customers to monetize their work and
deploy proven Al and ML models across various mission-
critical enterprise business processes and in production at
scale fast.

» Personalized User Experiences

Technology will accelerate and enable a whole new
level of personalization and user experience decision-
making in areas like production, monetization, networks,
devices, and housing. The user has a very short attention
span the experience needs to be meaningful, delightful, and
seamless across all interfaces and platforms. A seamless
multi-screen experience is the end goal, no matter what
device or service the end user has at the moment. The
addressable market size for the content service continues to
grow but is rapidly fragmenting. Content must be unique,
customized, and curated for the individual, family, or group
while also reflecting a brand’s identity. User-generated
content will be part of a small subset of channels. Promoting
some co-creation will help with trust. The windows of
availability for binges will diminish, even as how and when
different parts of any genre collection go into the “windows”
for availability will grow to cover months or years, yet those
promotional windows will still need to be powerful to
minimize cache and encourage viewing during those
windows. Be upfront, ask the user how and when they want
to watch what and build promotional windows and
algorithms around those requests and behaviors. A key

assistance for gathering these preferences and choices
awareness for a user experience design will be the ability to
transfer more data across networks from all of the devices
we are connected to our cloud towers. So we need to
accelerate and support this behavioral data democratization
so it can flow between the user’s cloud experience and the
service creators' clouds. Only then can the end-user, service
creators, and service distributors benefit from availability,
usage, satisfaction, and enjoyment data enabling the
networks to provide scaling, edge, and auto-switching
capabilities to support the experiences desired. Creating
detailed personas to do predictive analysis on viewing
preferences, platforms used, and devices viewed, will be
increasingly critical for Al and automation within the service
architecture.

» Global Connectivity Initiatives

One of the key potential benefits of 5G and beyond
communication networks will be a significant expansion in
the capabilities of globally coordinated communication to
remotely extend internet and XR space connections to
currently underserved or unserved areas. Emerging global
connectivity initiatives in development by private
companies with active support for specific satellite, airborne,
and terrestrial subsystems from governments and defense
agencies around the world represent the beginning of much
greater active efforts to leverage satellite and airborne
constellations to optimize global 5G and beyond networks,
especially as deployed for mabile users. This section will
give a brief description and examples of ongoing global
connectivity initiatives with promise.

Aided by active interest from operators and many
countries for establishing global connectivity systems,
multiple programs are advancing initiatives and
demonstrations for leveraging global satellite and airborne
connectivity to cellphone and XR commercial networks by
private satellite, airborne, and terrestrial solutions
worldwide. Global satellite plus terrestrial systems are
expected to open new user demand — including from
impoverished rural populations of developing countries - for
connectivity enabled by powerful satellites and wide area
networks of towers and repeaters of backhaul links that
range pent-up as users of new types of low-cost handsets in
both mobile and fixed deployments for existing agriculture
or forestry business applications for momentary or semi-
permanent devices. Programs clearly illustrate new types of
both mobile and fixed markets to be enabled by low-cost
ground and handheld devices. That demand should drive a
fast-growing global cellular industry demand for satellites,
which is captive to heavy-fiber capacity demand from
terrestrial networks but short of bandwidth for both backhaul
and feeder links to connect islands of terrestrial 5G space
coverage.
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VIIl. ECONOMIC IMPLICATIONS OF 5G

The fifth generation of mobile networks (5G) is
expected to have extensive micro- and macro-economic
implications. These implications are often summarized
under the term “the fourth industrial revolution-economic
importance of 5G” for telecommunications and media
service businesses and for the economy as a whole. There
are various reported economic estimates on the economic,
business, and sector impact of 5G, in particular on the larger
picture for the economy. There is thus a variety of
predictions on 5 G-related job creation for the telecom and
media sector. For instance, it was predicted that up to 22
million jobs could be created in the ECG sector - mainly

through 5 G-related investments in telecom infrastructure,
smart transport, and Industry 4.0 — in the 4G and 5G plus
planned 5G investments.

There are also predictions on the increased GDP benefit
from 5G. It is predicted that by 2034, with many 5G
investments having already been made, 5G could add more
than $13 trillion to the world’s economy. In particular, it is
reported that 5G endorsements are likely to contribute more
than $6 trillion to the global Gross Value Added (GVA)
effect, and would thus make a significant contribution to
global GDP. In absolute value, the vast majority of this
predicted direct-to-GDP effect would come from China
Asian, and North American regions.

Deep coverage

o reach chal ,;:, r"\r ation

Ultra-low energy
c: ( = S,‘,‘-‘,’(( S

of battery life

\ !

Massive
Internet of

Ultra-low complexity Things

10s of bits per second

Uitra-high density

I million nodes per km*

Enhanced
mobile broadb:

Extreme capacity
10 Tbps per km?

d

LINSCH

Strong security

e.q., Health / government/ financlal trusted

Ultra high reliability

< 10 per 1 mithsecond

o

Mission-
critical

control IR Ultra-low latency

was 1 mill nd

ISeC(

Extreme user mobility

Up to 500 knvh

Deep awareness

-~ o | - whin
very and optimization

Fig 5 5G in the Digital Economy

» Investment Opportunities

This section summarizes financial flows in the
telecommunications sector at a global level to highlight the
amount and characteristics of the investments, as well as the
returns and risks associated with 5G implementation plans.
We indicate part of these financial flows where investment
opportunities for 5G services are created by national
governments and public and private companies. Investments
in telecom networks can be categorized into capex — capital
expenditures —and opex — operating expenditures. Generally
speaking, capex consists of investments in fixed assets —
purchases and installations — and opex includes recurrent
expenditures throughout the lifecycle of the fixed assets

which correspond mainly to maintenance costs and, to a
smaller extent, energy consumption.

Capex and Opex need to be analyzed to understand the
possibility of developing 5G infrastructures that satisfy the
demand for 5G services, which in turn create opportunities
for the monetization and economic sustainability of the
telecom services providers. Global telco capex is currently
around US$160 billion annually. This is roughly one-third
of telecommunications revenues, meaning that capital
intensity remains very high. It is worth noting that
consolidating the telecom industry would not be enough to
generate the cash flows in super-normal growth economies
that are needed to invest in upgrading fixed-access and
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mobile networks to 5G and fiber. This shortfall in capex
would continue despite extensive price matching in
advanced economies, where, on average, operators are
investing more than 20% of revenues despite only 3%
revenue growth. The rest of the world, which is growing
revenue at around 10%, is still investing only about 13% of
revenue in networks. As both markets speed towards 5G, this
capex gap will widen even further without commitments to
investment and long-term planning.

» Job Creation in the Sector

Telecom and media industries have transformed over
time, driven primarily by growth in the value of innovation
cycles through ever ever-increasing speed of data
transmission over communication networks and advances in
information processing capabilities offered by computers.
The major theme of this transformation remains the
continuous digital connectedness of consumers, businesses,
and governments. As telecom and media innovation cycles
accelerate further during the coming era, the demand for
telecom to support broader and deeper non-stop digital
connectedness will reach unprecedented levels. This is
unlike any other infra industry, and much unlike the telecom
boom during the last cycle. Telecom infrastructure will
transform from being the passive container of data for a
small set of services to being the intelligent chain in which
data is embedded with intelligence to power a very large
number of industry, business, and consumer critical services.

The upward economic trajectory driven by policy
levers will be substantial in terms of direct investment
inflows and job creation in the sector. It will create millions
of jobs directly from the build-out of the networks but also
indirectly from industries innovating and scaling up service
portfolios on telecom networks. Both fixed, wireless, and
satellite networks are essential elements of a multi-access
design. But the sheer philosophical scale of innovation
demands that the largest and smartest amongst these infra-
artists, the embedded fiber optic players, deliver their
capabilities and creativity in a time-defining way. It is a
public good as much as it is a business. Large island
economies based purely on their external tourism revenue
need to build foundations to cater to the travel demands
during holiday seasons for them to bring back direct revenue
dollars.

IX. PUBLIC PERCEPTION AND USER
ADOPTION

Over the past few years, concerns surrounding 5G for
consumer health and safety have been omnipresent. Among
the wireless generations, 5G is the first to face a public
outcry about the legitimacy of the potential effects of RF
energy. For 2G, 3G, and 4G, the main concerns and cries
were in regards to service disruption as the alterations to the
infrastructure affected radio and TV. With 5G, the concern
is about possible bad health effects mostly due to the small

cell proliferation in urban environments combined with the
presence of additional millimeter bands. Unlike historical
generations, there is also a barrage of misinformation being
spread on Social Media. This collection of work seeks to
present a composite work from many different fields to
address education on 5G, helping to lower anxiety, and
mitigating the spread of misinformation.

The millimeter bands currently active in the FCC for
DSRC and LRRS exhaustive tests were also the cause of
misinformation early on in 5G deployment. The bad memes
talk about millimeter bands being used for crowd control and
body temperature alteration. These wideband bands are also
aligned with effects from vibrating the dipole antenna in a
THz oscillator, which can have detrimental effects on
scattering. But these wideband cross-section effects are also
on the order of effects from the THz regime. So, these bad
memes use a grain of truth about THz fluctuations being bad
for molecular activity but branch off with unreasonable
extrapolation for the current RF bands. In particular, the
prediction model used for consumer health and safety is best
predicted using the complete-band predictive model, with
this coherence limit being based on published work for 5G.

» Consumer Awareness and Education

As of October 2022, 95 million 5G connections exist
worldwide, accounting for 5% of total connections. By 2026,
this number is expected to reach 1.2 billion or 20% of total
connections. Despite the rapid ramp-up, there’s a question as
to consumers’ awareness and understanding of the benefits
of 5G. As overwhelming numbers of customers migrate
from legacy networks to 5G, mobile communications
service providers have a great opportunity to influence
public perception and shape demand. A better understanding
of how consumers think about 5G will improve marketing
decisions and shape network monetization strategies.
Consumer awareness is only the first step to overcoming
challenges to 5G monetization. In general, consumers think
of 5G as the next generation in a progression of mobile
technology. They understand the basic premise of increased
speeds and lower latency, but they are not aware of the more
advanced use cases. Beyond faster streaming and more
reliable video chats, consumers are not aware of the promise
of advanced applications such as connected vehicles,
augmented reality gaming, virtual reality offices, and other
applications. Mobile network operators typically market 5G
connection with advertisements showing better support of
more data-heavy downloads, such as streaming. The
awareness stops at the higher performance of existing
applications. Advanced capabilities made possible by faster
connection speeds and shorter latency are still mysteries
waiting to be explained. This is why education around new
user experiences is critical to 5G deployment. It is not
enough to show customers that 5G is better. 5G needs to be
different in a way that creates desire. Moreover, there are
enormous global differences in service perception. Countries
with market maturity but limited penetration are most likely
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to see consumer interest in innovative services. Countries
that are late to 5G due to ongoing rollouts of fiber, wireless,
and copper services may see biased comparisons without the
desire for educational differences.

Equation 3 Real-Time Experience Score (RTES):

RTES — 6(Ry + I, + A,)

where:

* RTES = Real-time digital interaction quality

L]

& = Real-time experience factor

L]

R; = Response time optimization

* I, = Interactive quality improvements

[ ]

A, = Adaptive rendering capabilities

» Addressing Misinformation

Misinformation  about  technological  progress,
particularly in 5G, and its benefits for citizens has
contributed to a lack of trust in Government, Authorities, and
the Telecom and Media industries. Some of the
disinformation and confusion started from within the sector
and was then spread by economic envy, as geopolitical
conflicts emerged and were overshadowed by technology
wars. Unfortunately, matters became worse with the arrival
of COVID-19 as the social media structure was induced to
go off-limits, and, as a reaction, the cure for the economy
jumped off the screen so that the digital monopoly without a
business model better freshened its economic position.
Normally, facts and figures speak, but not in the sector. Not
in Telecom and Media. Not today, in a global but diversified
world where different regions are still suffering from a lack
of service availability. Controversy on how connectivity is
financed and deployed may become increasingly

complicated by false facts in the public domain. To further
support this process, it is crucial to resume the cooperation
between industry stakeholders, Governments, and other
stakeholders to promote the implementation of positive
messages based on facts and results that are regarded as
objective by the world’s citizenry, as well as the most
important connectivity needs recognized as being reliable.
Although there are already tests in progress in some places,
the errored 5G implementation still lasts. With a diverse 5G
portfolio that saves costs, time, and power, healthy and
freshly consolidated companies could have advanced
together. It is important to start now, and Government as
well as Authorities leading by example are crucial factors.
Amid the general global economic lack of trust attracting
investments is not easy, and only strong economic
predictivity and rule of the game could bring back investor
confidence for sustainable growth.

X.  CONCLUSION

» Summary and Final Thoughts on 5G's Transformative
Impact

The full realization of next-generation telecom and
media innovation, along with its associated services and use
cases, requires, in addition to 5G technology itself, the
implementation of 5G monetization and stimulation
mechanisms together with open service ecosystems and
platforms. While people have been anticipating the
commercial launch of the complete set of 5G capabilities
over the past years, the truth is that the new services that can
only be enabled by 5G technology and infrastructure will
only come and scale in the next couple of years. The fact that
5G infrastructure is still being implemented, that carriers
have not deployed end-to-end 5G network slicing in most of
the world, and that there are latency and speed gaps between
the 4G and 5G experience on mobile devices and the
economy are all factors that have delayed the
commercialization of the new 5G-industry cloud services.
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The future telecom and media ecosystem — empowered
by 5G, machine learning, artificial intelligence, and the
cloud — will allow the full digitalization of the economy. It
will maximize the level of personalization of how we create,
distribute, and consume content that has never been
envisioned before. It will enable new opportunities
associated with the metaverse for entertainment, commerce,
and social interaction; and, will provide the tools for
allowing more efficient operations and working modalities
anywhere and anytime in the future. In the same way that
radio and television were transformed by the creation of
mobile services, the mobile will be transformed with the
possibilities associated with NG technology innovation. 5G
advanced technology will allow telecom operators to
innovate and transform the services and the capacity
customers can expect from their mobile broadband
connection.

» Summary and Final Thoughts on 5g's Transformative
Impact

This chapter concludes with some final thoughts on the
identification of transformative services that leverage
advanced 5G and edge solutions for telecom and media. In
contrast to the existing 4G capabilities, that are approaching
saturation and are often commoditized through cost-cutting
behavioral approaches by operators, next-generation 5G
solutions offer entirely new capabilities that open doors to
new sets of use-case scenarios. The concept of
transformative 5G services and solutions moves a step
further and motivates telecom and media brands to create
entirely new business opportunities that were never
previously considered as the core competencies of the
industry.

The enabling capabilities of advanced 5G and edge
layers — ubiquitous network connectivity that is both elastic
and versatile, virtualized and highly distributed core, ultra-
micro precision of geolocation, greatly enhanced application
acceleration, additional throughput via satellite, ultra-low
and deterministic latency — all considered alone or in
combination — allow telecom and media innovators to
explore entirely new territories like immersive AR/VR
experiences or virtualized media leagues. Over time, this
step will gradually lead to industry transformation into state-
level, structured, leading-edge digital service sectors. In this
way, 5G will bring both new business optimization
capabilities to existing telecom operators and media
enterprises and new frontiers for exploration and conquest.

The impact of 5G and Edge will be most meaningful in
areas such as fully immersive experiences in both business
and leisure. In these multisensory domains, innovative
companies will run parallel and competing initiatives within
a trade ecosystem that has been built by 5G for starters and
lastly, above normal content, context layer balancing digital
life and business experience.
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