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Utilisation and need for adequate spectrum

The electromagnetic spectrum, comprising various frequency bands, is a critical resource in our digital
age. Its significance spans across consumers, industries and governments, enabling services ranging
from basic communications to advanced technologagglications. The lack of adequate spectrum,
particularly in densely populated regions, leads to severe consequences that affect every aspect of
modern society. Here we delve into the impact of this scarcity, focusing on consumers, industries and
governmerts, and attempt an analysis of India's current spectrum allocation, focusing on the
requirements of 5G services.

How Consumers Utilize Spectrum

Spectrum underpins various services that consumers rely on daily, such as mobile communications,
Wi-Fi connectivity, broadcasting and satellifased services. Consumers engage with the spectrum
through devices like smartphones, tablets and televisionsyThly on spectrunibased services for
personal communications, entertainment, navigation and more.

Degradation of Services from Lack of Spectrum

1 Connectivity Issuesinsufficient spectrum leads to overcrowded networks, resulting in slow
internet speeds, dropped calls and overall poor quality of service. Simulations done by GSMA
indicate that in regions with limited spectrum, consumers experience an average of 30%
slower internet speeds compared to areas with ample spectrum availability.

9 Limited Access to New TechnologieEmerging technologies like 5G depend on the available
spectrum. Its scarcity can hinder adoption and limit consumer access to cattipgservices.

A study reveals that countries with extensive 5G spectrum allocations have witnessed an
increase in the doption of 5Genabled devices compared to countries with limited
allocations.

91 Increased CostsLimited spectrum may drive up costs for service providers, which may be
passed on to consumers in the form of higher prices. Markets with spectrum scarcity tend to
experience increase in data plan costs, affecting affordability and access.

Industry Utilization of Spectrum

Industries utilize spectrum across various sectors, including telecommunications, manufacturing,
healthcare, transportation, and more.

1 Telecommunications Telecom operators rely on specific frequency bands to provide
mobile and broadband services. In countries with spectrum shortage, telecom companies
face significant reduction in network capacity, impacting service quality.

1 Manufacturing Automated manufacturing systems use spectroased communication
for coordination and control. Spectrum scarcity results in a decrease in manufacturing
productivity due to communication delays and system interruptions.

1 Healthcare Telemedicine and connected healthcare devices depend on spectrum for
remote monitoring and care. Limited spectrum availability can lead to data transmission
delays, affecting the quality of healthcare services in remote areas.



https://telecom.economictimes.indiatimes.com/news/industry/utilisation-and-need-for-adequate-spectrum/106989833?utm_source=top_news&utm_medium=sectionListing

Impact of Spectrum Scarcity on Industry

1 Limited Growth and Innovation Inadequate spectrum hampers technological advancements,
stifling growth and innovation within various industries.

1 Operational ChallengesLimited spectrum availability can lead to interference and network
congestion, affecting efficiency and productivity. Industries grappling with spectrum scarcity are
found to have reported decrease in operational efficiency.

1 Regulatory and Compliance Issuekdustries must navigate complex regulations related to
spectrum usage, and scarcity can exacerbate these challenges, leading to potential legal hurdles.
Industries operating in regions with spectrum shortages might spend more on compiielated
activities which could have been invested more efficiently in R&D activities.
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Governments use spectrum for critical functions such as defense, public safety, meteorological services
and governance.

1 Defense and Securityl he military leverages spectrum for secure communications, radar systems
and intelligence. Spectrum scarcity can compromise the quality and security of military
communications, posing national security risks.

1 Public ServicesEmergency services, public transportation and administrative functions depend
on spectrumbased communication systems. Insufficient spectrum affects the quality of public
services, leading to inefficiencies in transportation, emergency response anchgocet

Consequences of Lack of Adequate Spectrum

9 National Security Risks: Scarcity can compromise the quality and security of military
communication, posing national security risks. Recent incidents in regions with spectrum
shortages have led to communication vulnerabilities that could be exploited \Brsakies.

1 Degraded Public Services: Insufficient spectrum affects the quality of public services, leading to
inefficiencies in transportation, emergency response and governance. Reports indicate a
significant increase in emergency response times in areas with ¢éimiectrum resources.

1 Economic Impact: Lack of spectrum can hinder economic development by affecting industrial
growth, technological innovation, and foreign investments. Some studies have found that in
countries with advanced information and communication technologies, the aisspectrum
enabled an increase in GDP of about 3.4%.

India's Spectrum Allocation: The Current State and Demand for 6 GHz Band

India's spectrum allocation scenario reflects a complex interplay of growing demand, regulatory
frameworks and technological advancements. The burgeoning demand for mobile data, 0T applications
and the anticipated rollout of 5G services has created agimgsneed for additional spectrum.




Demand for 6 GHz Band

The 6 GHz band, considered vital for 5G services, can enable higher data rates, low latency and facilitate
the proliferation of 5G services. Recent studies estimate that allocating the 6 GHagnu}lband for 5G
in India could contribute to a 2% increaseGDP by 2030.

Identifying the 6 GHz band for IMT could catalyze the 5G revolution, spurring economic growth,
technological innovation and societal benefits. India’'s regulatory bodies and policymakers must address
these challenges promptly to meet the growing demand gpectrum and secure the nation's digital
future.

Conclusion

The lack of adequate spectrum has-faaching consequences, affecting consumers, industries and
governments alike. From degradation of essential services to hindering technological advancements, the
ripple effects of spectrum scarcity are profound. In tbentext of India, the pressing demand for
additional spectrum, particularly in the 6 GHz band, underscores the need for thoughtful, feloe&idg
policies and robust regulatory frameworks. As the nation enters the 5G era, the intelligent and ethical
management of this invaluable resource will shape its technological future, economic prosperity and
social welbeing. The path forward demands collaboration, innovation and a shared commitment to
leverage spectrum for the greater good. India’s ability toradd this challenge will determine its position

in the digital age and its role in the global technological landscape.
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MAKING ADVANCEMENTS IN
INTERFERENCE-FREE
SPECTRUM COEXISTENCE

The future of wireless communication will be a dynamic
interplay of tech innovation, regulatory adaptation, security

vigilance, and environmental considerations

dvanced wireless systems have revolutionised

how people communicate with each other

to the point where a majority of the earth’'s

population now uses cellular mobile phones
with other wireless devices. The realm of wireless
communications is getting increasingly complex and
congested, presenting significant challenges in terms of
spectrum coexistence and interference.

o6

Innovation in spectrum-
sharing technigues will
be key to addressing

spectrum scarcity, with
cognitive radio and
dynamic spectrum
access likely playing
significant roles.
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Electromagnetic Compatibility (EMC) is crucial for
devices to function effectively in their electromagnetic
environment without negatively impacting other
devices. This requires strong immunity to external signal
interference and controlled electromagnetic emissions,
often achieved through careful circuit design, filters and
shielding. Challenges in EMC arise due to trends towards
lower voltage, energy-efficient and compact designs,
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The proliferation of wireless communication
systems across a wider electromagnetic
spectrum makes maintaining Electromagnetic
Compatibility more challenging.

and cost-cutting measures, which can reduce resistance
to Electromagnetic Interference (EMI). Adding radio
transceivers and antennas to devices increases the risk of
both internal and external interference.

The proliferation of wireless communication systems
across a wider electromagnetic spectrum makes
maintaining EMC more challenging, leading to coexistence
issues. This is especially pertinent in areas with a high
concentration of sensitive devices, such as healthcare
facilities or using unlicensed or shared spectrum. In India,
EMC of devices is not just a technical requirement, but a
necessity for ensuring the seamless operation of a vast
array of wireless communication systems across an ever-
expanding spectrum. Ensuring EMC and coexistence is
crucial for the reliability and performance of electronic
systems, particularly in critical infrastructure sectors
like defence, transportation, communication, healthcare,
public safety and Smart Grid systems.

Adhering to EMC and coexistence standards, which
realistically reflect the expected electromagnetic
environments and usage scenarios, is vital for reliable
operation. In radio frequency (RF) communication,
interference from unwanted RF signals, either in-band
or near-band, is a traditional concern. This is particularly
relevant in licensed frequency bands, where all non-
licensed signals are considered interference and in
shared spectrums, where interference definitions are
more complex.

In the case of Smart Grid systems, both interference
and coexistence are significant concerns. Interference can
be from intended or unintended RF emissions disrupting
communications in Smart Grid wireless devices. This
interference can vary in time and bandwidth, with
different devices responding differently to various
waveforms, such as amplitude-modulated or wideband
direct sequence spread spectrum signals.

ADVANCEMENTS IN SPECTRUM TECHNOLOGIES
The evolution of technologies is playing a pivotal role in
revolutionising wireless communication, addressing the

www.voicendata.com

growing demand for bandwidth in densely populated
areas. Dynamic Shared Spectrum (DSS) dynamically
allocates frequency bands in real time, catering to the
ever-changing requirements of users. In synergy with
DSS, Cognitive Radio (CR) intelligently detects and utilises
available communication channels, avoiding interference
and significantly enhancing spectrum efficiency.
Similarly, the integration of Artificial Intelligence (Al) and
Machine Learning (ML) into spectrum management has
helped improve network performance.

Dynamic Shared Spectrum: This involves dynamically
allocating frequency bands to users based on real-time
usage and requirements. This approach is particularly
beneficial in densely populated areas where the demand
for spectrum is high. DSS operates by transmitting
4G Long Term Evolution (LTE) and 5G New Radio
(NR) signals over a shared frequency. This technology
dynamically assigns cellular resources between both
networks depending on current demand.

Cognitive Radio Technology: It is a form of wireless
communication in which a transceiver can intelligently
detect which communication channels are in use and
which are not. It instantly moves into vacant channels
while avoiding occupied ones. It does not cause any
interference to the licensed user. Given India’s spectrum
scarcity and the high demand for wireless services, CR
technology can significantly enhance spectrum efficiency
by dynamically identifying and utilising available
channels.

Artificial Intelligence and Machine Learning: Al
and ML are transforming network management by
enhancing performance and managing interference in
complex RF environments. They have made immense
contributions, ranging from predictive analytics to
automated optimisation, fault detections and self-
healing, improvements in security and energy usage, and
network slicing.

Predictive analytics, for instance, involves the
examination of network data to predict traffic patterns,

VOICE&DATA | February 2024 | A CyberMedia Publication [13
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Wireless communications face challenges
in spectrum coexistence and interference
due to increased complexity.

Electromagnetic Compatibility (EMC) is
vital for device functionality and is crucial
in critical infrastructure sectors.

Adhering to EMC standards is essential,
especially in Smart Grid systems, to ensure
reliable operations.

Advancements include Dynamic Shared
Spectrum, Cognitive Radio, and integration
of Al/ML in spectrum management.

Techniques like Beamforming, MIMO, RU
scheduling, and spatial reuse enhance
network performance.

Challenges include spectrum scarcity,
interference management, evolving
regulations, and security concerns.

The future involves 6G technology,
spectrum-sharing innovations,
and sustainable, energy-efficient
communication.

Predictive analytics
involves the examination

traffic patterns, facilitating
optimal resource
allocation and preventing
congestion.

of network data to predict
\
|

facilitating optimal resource allocation and preventing
congestion. Automated optimisation, driven by Al
algorithms, dynamically adjusts network parameters in
real time, reducing manual intervention and increasing
operational efficiency. The fault detection and self-
healing capabilities of Al swiftly identify and rectify
network issues, often resolving problems before they
impact users, thereby minimising downtime and
enhancing reliability.

Furthermore, Al contributes significantly to security
enhancements by efficiently detecting and responding
to threats, identifying attack patterns, and taking pre-
emptive actions to safeguard the network. In terms of
energy efficiency, Al plays a crucial role in optimising the
energy consumption of network infrastructure, which
becomes increasingly vital as networks expand and
energy costs rise.

In the context of 5G networks, Al and ML manage
network slicing to allocate resources effectively for
various services, ensuring each service receives the
necessary resources without adversely affecting others.
Additionally, Al enhances data processing at the network
edge, resulting in reduced latency and improved response
times, particularly beneficial for critical applications such
as autonomous vehicles and industrial automation.

CHANGING TECHNOLOGIES AND TECHNIQUES
The evolution of wireless communication technologies
has been instrumental in meeting the burgeoning
demands of modern communication networks. Among
these, several key techniques stand out for their impact on
enhancing network performance, reducing interference,
and optimising resource utilisation.

Beamforming: This signal processing technique, used
in antenna arrays, directs transmission power specifically
towards receivers, improving signal quality and reducing
interference.

www.voicendata.com
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With wireless networks increasingly underpinning
critical infrastructure and services, safeguarding
against cyber threats and ensuring communication

integrity are paramount.

MIMO technology: Multiple Input Multiple Output
(MIMO) uses multiple antennas at both transmitter and
receiver ends, enabling communication with multiple
users over the same frequency band, thereby boosting
network efficiency and capacity.

RU scheduling in 5G networks: Resource Unit or
RU scheduling allocates the smallest units of time and
frequency among users, optimising network throughput
and ensuring fair resource distribution.

Spatial reuse: This involves reusing frequency bands
in different spatial locations or by different users within
the same area to maximise throughput while managing
interference, especially in dense networks.

Channel bonding: It combines adjacent frequency
channels into a single, wider channel, increasing
bandwidth and data throughput, often used in Wi-Fi
technologies. However, it requires careful management to
avoid increased interference in crowded spectrum areas.

CHALLENGES AND FUTURE DIRECTIONS

As we delve into the future of wireless communications,
we face a multifaceted landscape of challenges and
opportunities. One of the primary hurdles is managing
the increasing scarcity of the spectrum in the face
of burgeoning device numbers and data demands.
Efficiently allocating and utilising this limited resource is
crucial. Concurrently, interference management remains
a persistent technical challenge, especially in densely
populated areas where multiple wireless technologies
coexist. The growing complexity of networks, particularly
with the advent of 5G and the anticipated arrival of 6G,
adds another layer of complexity, necessitating seamless
integration and compatibility among diverse devices
and technologies.

On the regulatory front, the evolving spectrum of
regulations and the need for international coordination

16 | VOICE&DATA | February 2024 | A CyberMedia Publication

present their own set of challenges. Aligning global
spectrum management strategies is essential but
often complicated by differing national interests and
regulatory frameworks.

Additionally, security concerns are more prominent
than ever. With wireless networks increasingly
underpinning critical infrastructure and services,
safeguarding against cyber threats and ensuring
communication integrity are paramount.

Looking ahead, the emergence of 6G promises
even faster speeds and more reliable connections,
potentially exploring new spectrum bands and
incorporating cutting-edge technologies like Al and
quantum communication. Innovation in spectrum-
sharing techniques will be key to addressing spectrum
scarcity, with cognitive radio and dynamic spectrum
access likely playing significant roles. The integration
of Al and ML will further advance, streamlining network
management and optimisation. Moreover, there's a
growing emphasis on developing sustainable and
energy-efficient communication technologies, aligning
with global environmental consciousness and the need
for greener network infrastructures.

The future of wireless communication is set to be a
dynamic interplay of technological innovation, regulatory

adaptation, security vigilance, and environmental
consideration.  Navigating these challenges and
opportunities will require continuous innovation,

strategic planning, and international collaboration.

The author is a decorated military veteran who retired
as the Signal Officer in Chief - the head of the ICT

wing of the Indian Army. He was also the first CEO

of the Telecom Sector Skill Council (TSSC) and is
presently the Director General of the Cellular Operators
Association of India (COAI).

feedbackvnd@cybermedia.co.in
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Spectrum symphony: Orchestrating the melody of finite

resources

Voice&Data MagazineJune 2024

[TELECOM TALK]
INFRASTRUCTURE

LT GEN DR S P KOCHHAR

and technological advances

he electromagnetic spectrum serves as

the lifeblood of modern communications

infrastructure. The spectrum underpins

virtually every aspect of modern life, from

enabling ubiquitous mobile connectivity
to powering innovative Internet of Things (loT)
applications. However, as the digital landscape evolves
rapidly, managing finite-spectrum resources becomes
increasingly complex.

SPECTRUM SYMPHONY:
ORCHESTRATING THE MELODY
OF FINITE RESOURCES

Efficient spectrum management is essential for India’s
digital growth and security amidst rising wireless demand

In a country where millions rely on wireless
technologies for essential services, education, commerce,
and communications, efficient spectrum management
emerges as a paramount concern for sustaining its digital
momentum and propelling socioeconomic development.
Currently, Indiastands at a pivotal juncture where strategic
actions in spectrum management are imperative to drive
the country's digital ambitions to the next level and foster
sustainable development across various sectors.

The intricate balance
between meeting
current technological

needs and planning for
future advancements
is at the heart of
effective spectrum
management.

www.voicendata.com



https://www.voicendata.com/telecom/spectrum-symphony-orchestrating-the-melody-of-finite-resources-4775148
https://www.voicendata.com/telecom/spectrum-symphony-orchestrating-the-melody-of-finite-resources-4775148

[TELECOM TALK]
INFRASTRUCTURE

In India, RF spectrum management and regulation
are crucial due to the country’s vast and diverse
needs for wireless communication.

Standardisation

IMPORTANCE OF SPECTRUM MANAGEMENT
Spectrum management and regulation are essential for
organising and coordinating the use of theradio frequency
(RF) spectrum to prevent interference between different
users. The radio spectrum is a finite resource that
supports various services, including telecommunications,
broadcasting, navigation, and national defence. Without
effective management and regulation, the increasing
demand for wireless technologies could lead to spectrum
congestion, where too many signals interfere with each
other, degrading service quality or making specific
applications unusable.

Regulation ensures that the spectrum is used
efficiently and fairly, allocating specific bands for
particular uses and implementing technical standards to
maximise compatibility and minimise interference. This
promotes innovation and investment in new technologies

www.voicendata.com
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and safeguards critical communications, especially in
emergencies and public safety operations.

THE INDIA CONTEXT

In India, RF spectrum management and regulation are
crucial due to the country’s vast and diverse needs for
wireless communication, spanning urban to remote rural
areas. The Department of Telecommunications, under
the Ministry of Communications, oversees spectrum
management and regulation, ensuring that the radio
frequency spectrum is used efficiently to meet the
growing demands for digital communications.

With India's rapid technological growth and the
digital revolution, efficient spectrum management
supports a wide range of services, including cellular
telephony, broadband wireless access, and direct-to-
home broadcasting.

VOICE&DATA | June 2024 | A CyberMedia Publication | 21

10




[TELECOM TALK]
INFRASTRUCTURE

Border regions face the challenges of overlapping
spectrums that can cause interference, security
breaches, and disruptions in communications.

IN BRIEF
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Poor spectrum management can lead
to interference, disrupting critical
communications and posing security risks.

India’s diverse needs demand robust
regulation and coordination to ensure
smooth wireless communication.

Strategic actions in spectrum management
are crucial to drive India’s digital ambitions
and foster sustainable development.

International collaboration and
harmonisation are vital to optimise
spectrum use and promote global
connectivity.

Collaborative efforts and bilateral
agreements are essential to manage
spectrum use effectively, especially in
border regions prone to interference and
security risks.

The regulatory framework in India also focuses on
auctioning spectrum bands to telecom operators, a
method that efficiently allocates spectrum and generates
significant revenue for the government. This process,
along with setting technical and operational standards,
ensures that interference is minimised and spectrum is
used to promote competition, innovation, and access to
digital services for all Indians.

REGULATORY FRAMEWORKS AND

NATIONAL STRATEGIES

A robust regulatory framework is the cornerstone of
effective spectrum management. Continuous monitoring
and enforcement are essential to maintaining order and
integrity when using the spectrum. Monitoring involves
tracking frequency usage across the spectrum to detect
unauthorised or inefficient use.

Regulatory agencies employ advanced monitoring
equipment and software to monitor spectrum activities.
When irregularities are detected, enforcement actions
are taken, which may involve fines, license revocations,
or other corrective measures. This vigilance is crucial
for preventing interference and maximising the utility of
the spectrum.

In addition to allocation and monitoring, countries
develop National Frequency Allocation Plans (NFAPs).
These strategic plans outline how frequency bands
are allocated domestically, taking into account national
security, public safety and economic interests. The NFAP
is a dynamic document that evolves to accommodate
technological advancements and changing societal
needs. It serves as a blueprint for managing the spectrum
within a country’s borders and ensures its use aligns with
national priorities.

Moreover, technical standards play a pivotal role in
spectrummanagement. These standards definetherules
and protocols governing how different wireless devices
and services communicate. They enable interoperability,
allowing devices from various manufacturers and
services to work together seamlessly. In a world where
an array of wireless technologies coexist, standards are
the pivots that facilitate harmonious interaction. They
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When spectrum allocations are aligned globally,
manufacturers can produce standardised devices at
a lower cost, benefiting consumers worldwide.

are crucial in integrating emerging technologies like 5G
and the Internet of Things, where diverse devices must
communicate seamlessly to deliver their full potential.

SPECTRUM MANAGEMENT FOR DEFENCE
Effective spectrum management at national borders
and for defence purposes is a critical aspect that
cannot be overstated. Border regions often face unique
challenges due to the overlap of different countries’
spectrum allocations. Without meticulous management,
this overlap can lead to interference, disrupt critical
communication channels, and potentially lead to
security breaches.

The spectrum is an invaluable asset for national
defence. Military operations rely heavily on secure
and reliable communication channels, which can be
compromised by interference from civilian networks,
especially in border areas. Ensuring a clear and
interference-free spectrum for defence purposes is a
matter of operational efficiency and national security.

To mitigate these risks, countries often enter bilateral
or multilateral agreements, especially with neighbouring
nations, to coordinate spectrum use along their borders.
These agreements are crucial for establishing protocols
and guidelines for managing the spectrum in ways that
respect each country’s needs and minimise interference.

Additionally, defence departments work closely
with national spectrum regulatory bodies to carve
out dedicated frequency bands for military use. These
bands are often shielded from civilian use, ensuring
that defence communications remain precise and
secure. This separation is vital in times of crisis or
military exercises, where the demand for reliable
communications is at its peak.

SPECTRUM HARMONISATION

AND COLLABORATION

The radio spectrum knows no borders, making
international coordination and harmonisation imperative.
Without global cooperation, radio frequency interference
would be rampant, disrupting wireless communication
across national boundaries. Organisations like the
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International Telecommunication Union (ITU) are the top
brass for these efforts, pivotal in setting global standards
and managing international spectrum allocation.

Global conferences and agreements, such as the
World Radiocommunication Conference, are platforms
where countries negotiate and agree upon allocating
frequency bands for different services worldwide.
These conferences are a testament to the importance
of international collaboration, as they ensure efficient
global communication and facilitate economies of
scale in equipment production. When spectrum
allocations are aligned globally, manufacturers can
produce standardised devices at a lower cost, benefiting
consumers worldwide through reduced prices and
enhanced interoperability.

The intricate balance between meeting current
technologicalneedsandplanningfor futureadvancements
is at the heart of effective spectrum management,
an essential endeavour for the seamless functioning
of modern wireless communication technologies.
From establishing national regulatory frameworks to
international coordination through organisations like
the ITU, spectrum management ensures the optimal
use of the spectrum, paving the way for technological
innovations and enhanced global connectivity, benefiting
societies, economies and individuals alike.

As wireless technologies evolve rapidly, spectrum
management will remain a dynamic field, requiring
ongoing adaptation and collaboration to meet the ever-
growing demands for wireless connectivity. In this
digital era, the responsible and efficient management
of airwaves is more critical than ever, serving as the
foundation upon which our interconnected world
is built.

The author is a decorated military veteran who retired
as Signal Officer-in-Chief, the head of the Indian
Army’s ICT. He was also the first CEO of the Telecom
Sector Skill Council (TSSC) and is the Director General
of the Cellular Operators Association of India (COAI).
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THE EVOLVING
TELECOM LANDSCAPE
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Navigating the Indian telecom landscape in 2024

As India's digital fabric unfolds, the telecom sector remains essential, carrying information, connecting
people, and driving progress. In 2024, we anticipate ongoing changes in this dynamic field and the Indian
telecom industry is ready to work togethesreating an environment that encourages innovation and
inclusivity. Reiterating our push for a supportive regulatory framework, we stay positive about the sector's
possibilities. The 5G rollout, a key part of our designs for aseefy India, is pickingp speed. We see

faster progress in infrastructure developments and accelerated adoption of advanced applications in
areas like health, education, and agriculture.

2024 outlook for India

Looking ahead in 2024, the outlook for the Indian telecom sector remains promising, driven by a
combination of factors, such as increased smartphone penetration, the rollout of 5G technology,
government initiatives, and changing consumer behaviors.

Accelerated 5G deployment

One of the most significant developments in the Indian telecom sector in 2024 will be the accelerated
deployment of 5G networks. Telecom operators in India have been gearing up for the 5G revolution, with
spectrum auctions and massive infrastructure inwesnts taking place. The Indian government has also
shown its commitment to 5G technology by facilitating spectrum allocation and streamlining regulatory
processes. The implementation of 5G is expected to open new opportunities for businesses, improve the
guality of mobile services, and drive innovation across various industries.

Internet of Things (loT) expansion

The adoption of IoT technology is expected to gain significant momentum in 2024, thanks to the rollout
of 5G networks and the increasing availability of affordable 10T devices. 10T has the potential to transform
various sectors, including healthcare, agltiere, smart cities, and manufacturing. In agriculture, for
example, IoT sensors can help farmers monitor soil conditions, weather patterns, and crop health, leading
to more efficient farming practices and increased yields.

Smart cities initiatives are also expected to benefit from loT, with improved traffic management, waste
disposal, and energy conservation. As loT becomes more accessible and affordable, businesses anc
government agencies in India are likely to invest ihdolutions to enhance efficiency and productivity.

Emergence of edge computing

Edge computing, which involves processing data closer to the source or device rather than relying solely
on centralized cloud servers, is poised to gain prominence in the Indian telecom sector in 2024. This
technology is particularly relevant in applicatgthat require low latency, such as autonomous vehicles,
industrial automation, and remote healthcare monitoring.

With the deployment of 5G networks, edge computing capabilities will be enhanced, enablifgneal
processing of data for critical applications. Investments in edge computing infrastructure are expected to
increase, creating new opportunities for busises and developers to leverage this technology for
innovative solutions.

14



https://www.communicationstoday.co.in/navigating-the-indian-telecom-landscape-in-2024/

Enhanced digital payments and financial inclusion

The Indian government's push for digital payments and financial inclusion is set to continue in 2024.
Initiatives, such as the Pradhan Mantri Jan Dhan Yojana (PMJDY) and the Unified Payments Interface (UP
have already made significant strides in incregdinancial access and promoting cashless transactions.

In 2024, we can expect further innovation and expansion in digital payment services, with the integration
of technologies like blockchain and artificial intelligence (Al) to enhance security and convenience. As
more Indians gain access to smartphones amgl internet, digital payments are likely to become the
preferred mode of financial transactions, contributing to financial inclusion and economic growth.

Increasing smartphone penetration

With smartphones becoming an essential tool for communication, entertainment, and accessing online
services, businesses are likely to invest in mobile app development and digital marketing to reach a wider
audience. Falling smartphone prices, coupled waffordable data plans, have made smartphones
accessible to a broader section of the population, including those in rural areas. This trend will further fuel
the growth of the digital economy in India.

Focus on rural connectivity

In 2024, the Indian government and telecom operators are expected to place a strong focus on expanding
network coverage in rural and remote areas. This effort will not only bridge the digital divide but also
unlock new markets for telecom services andtdighitiatives.

Data privacy and security

As the Indian telecom sector continues to evolve, data privacy and security will remain paramount areas
of focus. With the increasing volume of personal data being generated and shared online, there is a
growing need for robust data protection measures aadulatory frameworks.

In 2024, we can expect stricter regulations governing data privacy and cyber security. User awareness
about data privacy rights and protection measures is likely to increase, leading to greater demand for
secure and privacgonscious services.

Sustainable practices angreentelecom

Sustainability and environmental concerns are becoming increasingly important in the telecom sector. In
2024, we can expect a greater emphasis on green telecom practices, including-effeigpt network
infrastructure, reduced carbon emissions, and @gible ewaste management.

Regulatory changes

The regulatory landscape in the Indian telecom sector is subject to continuous evolution. In 2024, we can
expect regulatory changes aimed at fostering a conducive environment for growth, innovation, and
consumer protection. These changes may include spetipricing adjustments, licensing reforms, and

the introduction of new rules to address emerging technologies and challenges, as indicated in the
Telecom Bill 2023. The industry will need to adapt to these regulatory changes while continuing to focus
on ddivering quality services to the customers.
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Enabling innovation through lightouch regulation

As we venture into the exciting territories of emerging technologies like artificial intelligence, blockchain,
and the Internet of Things (l10T), a supportive regulatory environment is paramount. COAI has consistently
advocated for a lightouch, technologyagnostic approach to regulation, one that fosters innovation while
addressing legitimate concerns around data privacy and security.

Building a digitally inclusive future

Connecting the unconnected remains a core mission for the Indian telecom sector. The industry is
committed to bridging the digital divide, ensuring that the benefits of connectivity reach every corner of
the nation. To achieve this, we need continued dmblation with the government on progressive
initiatives, while promoting affordability, and simplifying regulatory processes can remove barriers to
access for underprivileged communities.

In conclusion, the Indian telecom sector is poised for continued growth and transformation in 2024. The
rollout of 5G technology, expansion of 10T, increased smartphone penetration, and a focus on rural
connectivity are among the key trends that will shape industry. With the right investments and
strategies, the Indian telecom sector can play a pivotal role in driving digitization, economic development,
and improved quality of life for millions of Indians. As technology continues to advance, it iSadeen

all stakeholders, including government authorities, telecom operators, and consumers to work together
to ensure that the sector continues to thrive and benefit the nation.
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Connectivity for All

Lt Gen. Dr S.P. Kochhar, Director General, COAI

n the dynamic landscape of India’s

telecommunications sector, the year

2023 marked a momentous period char-
acterised by transformative initiatives, par-
ticularly the nationwide roll-out of 5G.
Lauded as the fastest in the world, this
strategic deployment, coupled with pro-
gressive government policies, has firmly
positioned India as a global leader in the
ongoing 5G revolution.

As of October 2023, the subscriber
base for telecom services in India reached
an impressive 1.182 billion, making it the
second largest in the world. This substan-

tial expansion underscores the growing sig-

-}

nificance of information and communic

tion technology. Notably, the average data
usage per subscriber surged to 18.4 GB in
June 2023, reflecting the increasing
reliance on telecom services in the country.

Progr: towards a
ecosystem

The telecom landscape in India witnessed

a significant stride forward with the
Telecommunications Act, 2023 receiving
the assent of the President in December
2023. This comprehensive legislative
measure places strong emphasis on foster-
ing robust telecom networks, as evidenced

by the well-defined chapter on right of

way (RoW

of RoW in a non-discriminatory manner,

'he act ensures the granting

coupled with a clear directive that exempts
this network from tax, levy, cess, fees or
duties on the associated property. A
notable provision is the prevention of
coercive actions, such as sealing or shut-
downs without due permission from the
central government. These positive meas-
ures are poised to enhance the connectivi-
ty of Indians, ensuring a resilient digital
network that spans the entire country. The
act also demonstrates a commendable
focus on clarifications and penalties. By
introducing proportionality and nexus
with the nature of the offence, it establish-

es a considered and rational approach to

24™ ANNIVERSARY

Connectivity for All

Telecom initiatives to bridge the digital divide

penalties. This progressive step not only
enhances industry confidence but also
contributes to the ease of doing business.

A significant regulatory shift is the
replacement of the term “licence” with
“authorisation” in the legislation. This
modification aims to simplify the overall
regulatory landscape for telecom services,
bringing clarity to the authorisation
requirements for providing telecommuni-
cation services. Furthermore, it also incor-
porates stringent provisions to address the
unlawful interception of messages or unau-
thorised access, thereby bolstering national
security. Notably, it places the authority to
authorise internet shutdowns exclusively in
the hands of the central government. This
approach ensures continued, uninterrupt-
ed and seamless telecom connectivity for
all, aligning with the broader goal of build-

ing a robust and inclusive digital in
structure across the nation.

In 2023, the Telecom Regulatory
Authority of India (TRAI) took proactive
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measures to bridge the digital (li\'idp, pro-
posing specific measures to enhance tele-
com infrastructure in the underserved
northeastern states. Simultaneously, the
Ministry of Defence introduced progres-
sive RoW Rules, further streamlining the
deployment process for telecommunica-
tion networks.

A significant milestone in the industry
6G
Although still in the research phase, India

was the advent of technology.
aims to complete the 6G roll-out by 2030.
Prime Minister Narendra Modi’s release
of the 6G vision document and establish-
ment of 6G labs in India underscores a
collective effort in shaping the future of
telecom, contributing significantly to
global 6G research.

Efforts to bridge the broadband gap
include the launch of the fixed wireless
access system in the country, particularly
in areas with less than 10 per cent home
broadband penetration. This innovative
system, offering fibre-like bandwidth
through wireless means, accelerates
deployment in densely populated areas
where laying optical fibre cables may not
be feasible. Further, the rapid pace of

innovation in the telecom sector nece:
tates a multifaceted approach to cyberse-
curity. While technologies such as edge
computing, blockchain, artificial intelli-
gence (Al), internet of things (Iol), and
digital tokens offer opportunities, they

robust protocols and secure architectures

for a resilient digital future.

Challenges in India’s telecom landscape

Despite these advancements, challenges
persist, including the allocation of the 6
GHz spectrum, which is crucial for main-
taining network quality. The recent deci-
sion by the World Radiocommunication
Conference to open up the 100 MHz
spectrum in the 6 GHz band for mobility
services globally underscores the impor-
tance of allocating this spectrum for inter-
national mobile telecommunications serv-

ices in India. Additionally, addr

sing the

burden placed on telecom service

prdviders by large traffic-generating

tive for

(LTG) digital platforms is impe
sustainable growth and financial viability.

Another major challenge is the LTG digi-
tal platforms’ contribution to network
costs. Telecom service providers (TSPs)
have been demanding a fair and equitable
contribution from LT'Gs to ensure quality
telecom and digital connectivity services
for Indian citizens, without putting the
burden on end-users, start-ups, and micro,
small and medium enterprises to recover
these high costs. LTGs have been burden-
ing telcos’ network infrastructure with dis-
proportionate traffic, all the while earning
significantly from both subscription fees
and advertising revenues. This situation
places an undue burden on TSPs, hinder-
ing their financial sustainability and busi-
ness viability. Thus, it is imperative that
L'T'Gs contribute to this rising infrastruc-
ture cost, especially as we look forward to
an era of increasing cenvergence of servic-
es and verticals, with more bandwidth-
heavy applications expected to emerge.
The introduction of the proposed
Costs
Consumers Act of 2023 in the US was

Lowering  Broadband for
another pivotal development, which clear-
ly establishes the need for various “edge

service providers” that generate dispro-

portionately large tra fic, that is, LT'Gs, to
contribute towards infrastructure costs in
order to make digital connectivity afford-
able for end-users. This is a global
acknowledgement of the need for LTGs to
contribute to network costs and vindicates
the position of the Indian telecom sector.
As per a recent TRAI report, the high

cost of electricity constitutes nearly 25 per

cent of operational expenses for TSPs.

This translates to billions of dollars divert-
ed from network upgrades and expansion,
ultimately impacting millions of users and
hindering India’s digital ambitions. This
makes it all the more necessary for LTGs
to share revenue with TSPs. Government
intervention, through targeted policy ini-
tiatives and collaborative efforts with the
industry, is crucial for overcoming this
roadblock and unleashing the transforma-
tive potential of telecom.

With this lightning-fast rate of innova-
tion, the need for a multifaceted approach
to cybersecurity is more significant than
ever. Technologies such as edge comput-
ing, blockchain, Al IoT; and digital tokens
offer opportunities but also pose chal-
lenges to security. Protocols, firmware
updates, and secure architectures are
essential to ensure a safe digital future.

In conclusion, as India cements its 5G
dominance, the telecom industry buzzes
with the anticipation of a transformative
wave of use cases. From revolutionising
industries to empowering individuals, 5G

promises to be the fuel propelling India

towards a digitally empowered future.
Industry stakeholders are also anticipiting
a collaborative effort with IT'Gs to develop
high quality networks and a responsible
fair-sharing model, ensuring sustainable
growth for the entire digital ecosystem.
Regulations will also play a major role in
addressing challenges, providing a sup-
portive framework for innovation while

ensuring free and fair competition. A

tele.net | January 2024

73

18




Telecom's green signal for growth

[TELECOM TALK]
SUSTAINABLE DEVELOPMENT

LT GEN DR SP KOCHHAR

TELECOM’S GREEN SIGNAL

FOR GROWTH

As technology leads India’s sustainable
transition, innovations like 5G and green energy
are paving the way for inclusive growth and

environmental stewardship

ur best bet in balancing progress and
preservation lies in technology and intelligent
communications networks. This is easy to see.
Take India’s telecom sector, for instance. As the
world's second-largest, it plays a pivotal role in fuelling
the country’s GDP growth, creating millions of jobs, and
driving a multiplier effect across society and businesses.

India’s telecom industry has been at the forefront of
remote work, a necessity during the Covid years that has
persisted post-pandemic. The success of India's telecom

-
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sector is reflected not only in its impressive performance
metrics—strong subscriber growth, high usage, and low
tariffs—but also in its transformative impact on lives and
livelihoods. With a subscriber base exceeding 1.2 billion
today and some of the world's lowest tariffs driving
service affordability, India stands among the largest data
consumers globally.

GREEN DEVELOPMENT THROUGH TECHNOLOGY
The true transformative power of telecommunications
lies in its ability to accelerate economic, social, and

The true
transformative power
of telecom lies in its
ability to accelerate
economic, social,

and environmental
progress, and
sustainable
development.
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