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SHUBHENDU
PARTH

[OPENING NOTE]

Hollow-core fibre could reshape
telecom’s physical layer

Inside a high-frequency trading floor, where nanoseconds delineate gain from loss, or across the fortified corridors
of a command network, data must traverse vast distances swiftly and securely. Across much of the world, single-
mode silica fibre has long served as the physical backbone of high-speed networks—a marvel in its time, but one now
brushing against its physical limits.

The world now has its new contender: hollow-core fibre (HCF), which guides light not through glass, but through air.

Developed by researchers at the University of Southampton and Microsoft, the latest evolution—nested antiresonant
nodeless fibre (DNANF)—has achieved a record-low attenuation of 0.091 dB/km at 1,550 nm. This surpasses the
long-standing floor of conventional silica fibres, which rarely drops below 0.14 dB/km. By minimising leakage, surface
scattering, and microbending losses, this design ushers in a new class of low-loss fibres suitable for both classical and
quantum communication.

Technically, HCF marks a notable departure from photonic bandgap fibres and earlier Kagome-style designs. Unlike
those, DNANF does not require intricate lattice arrangements to confine light. Instead, it relies on carefully nested
tubes that support antiresonant guidance—simplifying fabrication while enhancing performance. Crucially, it avoids
many nonlinear effects common in glass fibres, such as self-phase modulation and Raman scattering, making it ideal
for high-power, long-distance links.

Conventional fibres use total internalreflection to contain light within a silica core. But silica, however refined, introduces
dispersion, attenuation, and latency. In contrast, HCF uses air, where light travels nearly 50% faster. This translates to
~5 ps/km delay, compared to ~8.5 ps/km in solid-core fibres. In applications where low latency is sacrosanct—such
as algorithmic trading, Al cluster synchronisation, and battlefield telemetry—this gain is not merely incremental; it is
transformative.

Real-world deployments are already underway. Microsoft has integrated HCF into its Azure metro networks, enabling
ultra-low-latency data paths. China Mobile reported 114.9 Tbit/s throughput across an HCF link between Shenzhen
and Hong Kong. Relativity Networks, a US-based start-up, claims that HCF can extend inter-data-centre distances
from 60 to 90 km without amplification—a potential boon for energy-constrained Al infrastructure.

HCF also presents distinct advantages for defence and secure communication networks. Its ability to transmit single-
photon signals makes it a viable medium for quantum key distribution, offering future-proof encryption.

Its resilience to electromagnetic interference and reduced need for repeaters make it apt for long-range, low-visibility
communication in high-threat and remote environments. The potential to deploy HCF in unrepeated subsea cables is
also being explored, offering cost and reliability benefits by minimising the number of amplifiers required.

Yet, barriers remain. HCF is difficult to manufacture at scale, lacks industry-wide standards, and entails high cost.
Nevertheless, its trajectory mirrors that of early fibre optics—once niche, now fundamental to global connectivity. To
be clear, HCF will not supplant legacy fibre networks overnight. However, in domains where latency, reach, and signal
fidelity are non-negotiable, it is poised to become not just a superior alternative but an indispensable one.

shubhendup@cybermedia.co.in
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[OBITUARY]
SUNIL RAJGURU

A voice of clarity,
a life of quiet courage

Sunil Rajguru’s words simplified complexity, his guidance shaped lives,
and his quiet strength left an enduring mark on Indian journalism.

here are some people who become institutions

within their own lifetime, not through grand

gestures or loud proclamations, but through the

quiet constancy of their presence. Sunil Rajguru
was one such figure.

For colleagues, readers, and the many lives he touched,
he was not merely an editor; he was an interpreter

of complexity, a custodian of clarity, and above all, a
companion on the journey of understanding a world that
changes faster than words can capture.

On 1 September 2025, that steady voice was stilled.
Sunil passed away at 14:30 IST, after a determined year-
long struggle with cancer, leaving behind an irreplaceable
void in the world of Indian technology journalism.
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[OBITUARY]
SUNIL RAJGURU

Sunil’s career defied narrow labels. He could
analyse the evolution of a chipset with the same
ease with which he dissected a cricket match,
reviewed a film, or conducted a spirited quiz.

A STORYTELLER WITH UNCOMMON COURAGE
What made Sunil singular was not simply his professional
stature, but the extraordinary dignity with which he lived
his final chapter. Even as his body fought a relentless
illness, he refused to yield to despair. He worked on,
breaking only for treatment, joining meetings with the
same calm energy and conviction as if nothing in his
world had changed.

When asked about his health, he would respond
with a serene steadiness that reassured others more
than himself: “Dikkat to hai, per mai theek hun” (Yes,
there is a problem, but | am okay). His courage lay not
in denial of pain but in his refusal to let it overshadow
his purpose.

The poignancy of his last days is captured in one
moment that one will never forget. On 7 August, he
completed work on an edition of Dataquest. With
deliberate grace, he lowered the screen of his laptop—a
gesture uncharacteristic for a man who almost never
shut it. “It is over,” he said, quietly but firmly to his wife.
That issue became his final bow, a legacy of commitment
that will remain etched not just in print but in memory.

A LEGACY OF WARMTH AND WISDOM

Sunil's career defied narrow labels. He could analyse
the evolution of a chipset with the same ease with
which he dissected a cricket match, reviewed a film,
or conducted a spirited quiz. His words carried both
precision and playfulness, a rare combination that made
him equally admired as a technology commentator and
as a raconteur.

From his early days at Living Digital and IDC India to
his stewardship of Dataquest and PCQuest, he built a
reputation for making the difficult comprehensible, the
abstract tangible, and the obscure accessible.

But it was his human qualities that left the more
profound impression. Sunil was a mentor who never
sought the title, yet shaped countless careers through a
well-timed nudge, a word of encouragement, or the faith

www.voicendata.com

he placed in others. His laughter, gentle but infectious,
could lift the weight of a newsroom’s hardest day. His
humility made him approachable; his generosity made
him unforgettable.

He was never content to remain confined to the printed
page. One of the early adopters of digital storytelling,
he experimented with podcasts and video interviews,
moderated discussions with wit, and anchored
conferences with a balance of authority and warmth.
He understood that journalism was not just about
reporting but about building bridges between knowledge
and people.

For his peers, he was more than a colleague; he was
a reminder of what the profession could be at its best—
curious without arrogance, rigorous without cynicism,
serious about truth without ever losing a sense
of humour.

AN UNFINISHED CONVERSATION

There is a haunting irony in losing a storyteller: every life
he chronicled continues to live on, yet his own feels cut
short, its narrative unfinished. And yet, in another sense,
Sunil's story is still being written—in the memories of
his colleagues, in the words he left behind, in the many
voices he inspired to speak and to write.

His absence will be keenly felt in every meeting
where his voice once steadied the room, in every page
where his editorial hand brought order to chaos, in every
conversation where his humour softened the hard edges
of life. But his presence endures, woven into the fabric of
the profession he loved so deeply.

Some lives are measured not in years but in the
imprint they leave. Sunil Rajguru’s life was one such,
measured in clarity, generosity, and courage, quietly
lived. He is survived by his mother, his wife, and his son,
who carry forward his memory with love and pride. The
screen of his laptop may have closed, but the story he told
continues to echo, reminding us that true voices never
really fall silent.
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[INDUSTRY SPEAK]
TELECOM POLICY

Who pays for trust?
Unpacking DoT’s MNV framework

India’'s MNV framework aims to fight fraud but may burden businesses and
expose users to privacy risks in a rapidly digitising economy.

BY PUNEETH NAGARAJ & SHAILEJA VERMA

hat began as a tool to bolster telecom
cybersecurity may ultimately saddle
businesses with compliance costs and
expose users to privacy risks. The
Department of Telecommunications proposed Mobile
Number Verification (MNV) platform hints at a regulatory
model where the private sector bears the brunt, while the
financial and informational rewards accrue elsewhere.

Recently proposed amendments to the Telecommu-
nications (Telecom Cyber Security) Rules, 2024 seek
to regulate “telecom identification user entities”
(TIUEs)—essentially any business that uses mobile
numbers or other telecom identifiers to provide services
or identify users.

Under the envisaged MNV framework, a TIUE may,
either voluntarily or upon government direction, place a
request to validate whether a mobile number provided
by a user matches telecom service providers' (TSPs)
databases. The goal: verify mobile number ownership.

10 | VOICE&DATA | September 2025 | A CyberMedia Publication

However, given the sweeping definition of a TIUE, the
government could mandate even non-telecom entities
to participate in the MNV platform. This raises concerns
over regulatory overreach and significant privacy and
financial implications for the broader digital ecosystem.

PRIVACY PROTECTION AND ITS BLIND SPOTS

The proposed cybersecurity amendments acknowledge
the principle of ‘purpose limitation” by stipulating that
the MNV platform should only be used to validate users
linked to a telecom identifier, and only for services tied to
that identifier. However, they remain silent on the equally
critical principle of ‘data minimisation’. It is not yet clear
whether the validation process will yield a simple binary
response or also disclose additional personal information,
such as the user’'s name or address.

This lack of clarity could result in the platform being
misused by malicious actors seeking to mine or profile
user data. The absence of mandated data minimisation,
therefore, poses a substantial risk to user privacy.

www.voicendata.com
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ONLINE GAMING

Bet off the table: India rewrites
online gaming future

The Online Gaming Act halts real-money play, pushing jobs, capital, and
brahds to pivot toward e-sports, free-to-play, and global growth paths.

BY JAIDEEP GHOSH

he passage of the Promotion and Regulation of
Online Gaming Act, 2025, has sent a powerful
regulatory shockwave through India's digital
economy, effectively outlawing all real-money
games (RMG) while simultaneously attempting to promote
e-sports and social gaming. This is a fundamental
restructuring of a sector that had drawn millions in venture
capital, provided thousands of jobs, and created a new
advertising category in India’s sports economy.

The ban, while presented as a step to foster a
“healthy” ecosystem, creates a significant short-term

20 |
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social and economic cost. The Act has already been
challenged in the courts, though most larger players
seem reluctant to do so and instead intend to focus on
a pivot strategy.

JOBS AT STAKE: HUMAN CAPITAL FALLOUT

The most immediate and tragic impact of the ban is on
human capital. The prohibition could threaten over two
lakh jobs across more than 400 startups. The affected
functions—including operations, customer support, and
marketing—are those directly tied to the now-defunct
RMG business model.

www.voicendata.com




[NEWS ANALYSIS]
ONLINE GAMING

India’'s gaming reboot could reshape
jobs, capital, and sponsorships, but
the ultimate impact depends on
enforcement and sectoral pivots.

A significant portion of this talent pool is expected
to migrate, including to the now-promoted e-sports and
game development studios. However, many core skills of
the RMG business are not directly transferable to meet
the needs of e-sports and social gaming sectors. This
creates a need for rapid reskilling in areas such as live
ops, community management, and IP development.

Further, while the government aims to boost the
creative economy and game development exports, this
poses a substantial risk of “brain drain”.

CAPITAL SHOCK AND INVESTOR RETREAT
Investors value predictability! This law marks one of the
largest sudden value erosions of VC-backed assets in the
Indian digital economy, comparable to earlier corrections
in the edtech sector.

The RMG sector, with an estimated valuation of nearly
USD 15 billion and having raised over USD 3 billion,
is now facing massive capital losses and likely large
write-offs. Nazara Technologies, the only publicly listed
gaming company with exposure to RMG, saw its market
capitalisation fall significantly.

For many RMG-focused investors, prospects for an
IPO or strategic M&A have evaporated, creating a buyer’s
market for distressed assets. The immediate response
from investors is a “cooldown” phase with a pause on
follow-on rounds, as they focus on restructuring and
damage control.

A sudden regulatory ban on a high-growth sector with
significant VC backing also sends a negative signal about
the broader investment climate.

Impact on sports sponsorship: The disappearance of
this category will reshape sports marketing economics.
Fantasy sports ventures Dream11and My11Circle, together
for example, were contributing nearly Rs 1,000 crore
to Indian cricket, a significant portion of their revenue.
The scramble by broadcasters, leagues, sports bodies,
and ad agencies for new sponsors underscores the
relationship that had developed between RMG and the
sports ecosystem.

www.voicendata.com

IN BRIEF

Over two lakh jobs and 400+ startups face

disruption, demanding urgent reskilling and

talent migration.

Nearly USD 15 billion in RMG value could erode,
cooling investor appetite and sparking asset
write-downs; recovery hinges on new sector

pivots.

Sports sponsorship losses may exceed Rs 1,000
crore, altering cricket economics if replacement

brands step in slowly.

AdTech, KYC, and fintech revenues are likely
to contract, with the depth of impact tied to

diversification speed.

Public health risks may increase if demand
shifts toillicit platforms, but the effectiveness

of enforcement remains uncertain.
E-sports, free-to-play, and exports may offer

new growth, though scale and capital flows are

still probabilistic.
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[NEWS ANALYSIS]
ONLINE GAMING

E-sports and free-to-play models may attract
talent and capital, yet their ability to replace
RMG revenues remains uncertain.

INDIA RMG SNAPSHOT
Company Focus Revenue | Net Profit | Ad Spend | Valuation | Staff Impact®
(RsCr)* | (RsCr) (Rs Cr) (Rs Cr)

Dreamll Fantasy Sports 6,200 400 1,200 60,000 5-10% layoffs
MPL Fantasy Sports, Casual 2,800 -500 600 12,500 60% Layoffs
Games24x7 | Rummy, Fantasy Sports 2,200 250 500 18,000 | 15-20% layoffs
Nazara Tech | Diversified Gaming, eSports | 1,200 120 200 7,500 5-10% layoffs
Zupee Ludo, Trivia, Skill Games 800 -300 150 5,500 | 30-35% layoffs
GamesKraft | Card games 3500 950 NA

*Revenues are estimated based on recently published data and are indicative.
# Staff impact figures are directional estimates reflecting possible adjustments post-regulation.

Impact on financial market: The law’s effects extend
far beyond the gaming platforms themselves. Financial
institutions and fintechs now face the challenge of
identifying and blocking payments to banned platforms
while simultaneously ensuring user funds are safely
withdrawn from domestic accounts, thereby increasing
their process costs and risks of non-compliance.

Impact on the advertisement sector: The ban's
ripple effects on the ad market are profound. This
ban has led to an immediate oversupply of high-value
programmatic ad slots and a drop in CPMs (cost per
thousand impressions). AdTech firms need to diversify
their client base, with a likely shift to e-commerce, BFSI,
and D2C brands.

Additionally, companies providing services to the RMG
sector, such as KYC vendors, anti-fraud firms, analytics
providers, influencers, and other support services, may
face a significant contraction in demand.

PUBLIC HEALTH AND BLACK-MARKET RISK

The law addresses legality, but not demand. Demand will
inevitably find alternative channels. For millions of users,
online gaming was not merely entertainment but a quasi-
investment habit.

The government’s rationale for the ban rests on
mitigating the profound social and public health harms
of online gaming, citing cases of addiction, financial ruin,
and even suicide. When that “habitual user” is suddenly

22 | VOICE&DATA | Septemebr 2025 | A CyberMedia Publication

cut off from these platforms, the withdrawal symptoms
can be severe.

With legitimate avenues closed, some users may be
drawn to the very black market the law seeks to prevent,
where offshore sites and underground networks offer a
new fix. This shift exposes users to a higher risk of fraud
and financial exploitation, with no legal recourse.

HOW THE WORLD HANDLES ONLINE GAMING

Online gaming regulation varies significantly across the
world, driven by differing philosophies on consumer
protection, public health, and economic development.
While India has adopted a prohibition model for real-
money gaming, other major markets, particularly in
Europe and the United States, have opted for frameworks
based on licensing, taxation, and controlled growth.

The European Union exemplifies sophisticated
regulatory pluralism, with 27 of 31 countries adopting
multi-licensing regimes that allow both private and
publicly owned companies to operate. The UK’s Gambling
Commission, established under the Gambling Act 2005,
requiresrigorouslicensing with strict compliance standards
including age verification, anti-money laundering
measures, and responsible gambling tools. The European
e-sports scene is well-established, with monetisation from
sponsorships, ticket sales, and merchandise.

The United States presents a complex patchwork
where 35 states permit sports betting and six authorise

www.voicendata.com



[NEWS ANALYSIS]
ONLINE GAMING

Demand may drift underground, raising fraud
and health risks, although outcomes will vary
with user adaptation and regulatory control.

online gaming, each with distinct regulatory frameworks.
States like New Jersey, Pennsylvania, and Michigan have
generated substantial tax revenue through controlled
licensing rather than prohibition.

Australia follows a hybrid approach, banning online
casino-style gaming but allowing regulated sports
betting. South Korea has taken a progressive stance on
gaming regulation, with a strong focus on protecting
users from predatory practices, while promoting
non-speculative activities under the Game Industry
Promotion Act.

All games distributed in South Korea, across all
platforms, must be rated by the Game Rating and
Administration Committee (GRAC). E-sports is a key
focus of the government’s Comprehensive Plan for the
Promotion of the Game Industry (2024-2028).

Contrastingly, in Japan, gambling is generally a
criminal offence and strictly prohibited online gambling
if it involves the acquisition or loss of economic
value through chance. The Japanese e-sports Union
(JeSU) allows tournaments if third-party sponsors
fund the prizes, and the entry fees are used solely to
cover operational costs. China represents the most
restrictive approach to online gaming regulation globally,
implementing a comprehensive prohibition of all forms of
real money gambling under its Criminal Law.

Licensing havens are also reforming, tightening
AML and governance after years of lax oversight. These
shifts highlight regulatory adaptability, as jurisdictions
can transition between openness and restriction as
risks evolve.

BEYOND RMG: INDIA’S NEW GROWTH ENGINES
The law has explicitly created a favourable environment
for new areas. However, these currently generate a
fraction of prior revenues and require different user
acquisition economics.

The rise of the e-sports economy: By formally
separating e-sports from gambling and betting, the
Act has paved the way for institutional recognition and
corporate investment. E-sports bodies like NODWIN

www.voicendata.com

Gaming anticipate a surge in investments, sponsorships,
and career paths, with a projected market size exceeding
USD 1 billion by 2033.

A Pivot to Free-to-Play (F2P) Playbook: The ban
forces a pivot to F2P models, which can be monetised
through in-app purchases and advertisements. This
aligns with the global gaming market. This shift requires
a focus on user engagement, community building, and
product excellence, rather than aggressive marketing and
user acquisition through cash bonuses.

Game Development and Export: With a large pool
of displaced talent and a clear regulatory framework for
non-RMG games, India can strengthen its position as a
global hub for game development and outsourcing.

Launch RMG in other countries: This will require
significant effort, along with local partnerships and
capital, which could deter and delay operations in
countries with a relatively flexible policy framework

For these opportunities to be fully realised, capital must
follow the talent. Investors, having marked down their
RMG portfolios, will need to reallocate capital to these
new, more predictable verticals. The government, having
set the rules, must now provide a stable, predictable
policy environment—and perhaps targeted incentives—to
support this strategic pivot.

India's approach will succeed only if enforcement is
robust and accompanied by a transition framework for
users, workers and the sports-marketing ecosystem.
The ban will lead to a natural market reallocation of
capital, talent, and user base. However, the speed of
this reallocation is critical. The success of the law’s
“promotion” side hinges entirely on the ecosystem and
the government’s ability to act quickly.

The prohibition was the easy part;
the promotion is the real, and far more
complex, challenge.

The author is a former Partner at KPMG
in India.
(Views are personal.)

feedbackvnd@cybermedia.co.in
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SEMICONDUCTOR

Chip packaging evolves to
support connected futures

As 5G, edge, and loT scale globally, chip packaging plays a critical role In
delivering low-latency, energy-efficient connectivity at both core and edge.

BY SHETAL MEHTA

he semiconductor industry is entering

a phase of transition that highlights

the complementary roles of legacy and

advanced packaging technologies. For

decades, established methods such as
wire bonding and single-die packaging have supported
large-scale  electronics manufacturing, powering
consumer products, communication systems, and
industrial applications. These techniques continue to be
widely used due to their cost-efficiency, reliability, and
scalability across diverse devices.

Simultaneously, as devices demand smaller footprints,
greater data throughput, and improved energy efficiency,
the adoption of advanced packaging technologies is
accelerating. This shift does not suggest the obsolescence
of legacy packaging. Rather, the industry appears set for
a period of coexistence, where mature solutions address
established needs while advanced packaging supports
emerging, high-performance applications.

LEGACY PACKAGING IN CONNECTED ECOSYSTEMS
Legacy packaging continues to serve the industry

As networks densify and edge expands, packaging
innovation becomes essential to meet latency and
power demands across telecom systems

24 | VOICE&DATA | September 2025 | A CyberMedia Publication

www.voicendata.com




[NEWS ANALYSIS]
SEMICONDUCTOR

Legacy packaging powers the bulk of connected
devices today—its role remains crucial to keep 5G
and loT deployments inclusive and affordable.

effectively at scale. Its established processes, proven
yield, and ability to support high-volume production
make it a dependable choice for manufacturers.
Traditional computing, consumer electronics, and
industrial systems still rely on these methods, where
performance requirements are met without added
design complexity or cost.

For many markets—especially those prioritising
affordability, product longevity, and secure supply
chains—legacy packaging remains integral. Instead
of being phased out, it continues to provide a
stable base that supports both incremental and
advanced innovation.

ADVANCED PACKAGING POWERS DATA DEMANDS
Applications  requiring higher integration, faster
processing, and lower latency—such as autonomous
vehicles, Artificial Intelligence (Al), 5G, and hyperscale
computing—are exposing the limits of conventional
techniques. Advanced packaging methods, including
2.5D integration, 3D stacking, and fan-out wafer-level
packaging, offer solutions to these challenges.

These technologies integrate multiple chips into
a single package, reduce interconnect distances, and
enhance power efficiency. However, their implementation
is currently best suited for performance-intensive
applications, while legacy packaging remains essential
across broader, cost-sensitive device segments.

PACKAGING’S ROLE IN CONNECTIVITY SYSTEMS
Packaging has a direct influence on connectivity
performance. Advanced packaging supports faster
signal transmission, improved power efficiency, and
stable operation in high-throughput environments—key
for applications in 5G, cloud computing, and real-time
|oT systems.

Nonetheless, not all connected devices demand
these capabilities. Billions of devices globally continue
to rely on legacy packaging for dependable and cost-
effective connectivity, enabling inclusive and scalable
digital ecosystems.

5G and edge computing demands: The global
deployment of 5G networks is pushing performance
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IN BRIEF

* Chip packaging shapes performance in 5G,
cloud, and loT by influencing latency, signal
integrity, and system power efficiency.

Advanced packaging supports high-
bandwidth, real-time applications in telecom
networks, from autonomous vehicles to
mobile base stations.

Legacy packaging remains vital for billions
of connected devices that make up the
foundation of telecom and industrial
infrastructure.

Dual-track packaging strategy enables
scalability, from high-performance edge
computing to cost-efficient network
terminals and sensors.

Evolving packaging helps operators manage
power budgets and cooling in dense data
environments supporting Al and next-gen
connectivity.

Future telecom growth depends on
harmonising legacy reliability with advanced
packaging’s ability to meet dense integration
demands.

requirements across both core and edge devices.
Advanced packaging is proving beneficial for edge
applications by supporting localised computing,
which reduces latency and eases central processing
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The fragile shield:

[NEWS ANALYSIS]
DATA SECURITY

India’s test of data resilience

As breaches multiply worldwide, India must reinforce its fragile shield of digital
identity with stronger defences, resilience, and civic trust.

BY DAVID SEHYEON BAEK

n June 2024, Indonesia’s Temporary National Data

Centre (PDN 2) was targeted by a ransomware

attack that encrypted over 200 public services. The

attackers, using a LockBit 3.0 variant known as Brain
Cipher, demanded a USD 8 million ransom. Immigration
systems froze, healthcare subsidies were delayed, and
school certificates could not be issued. For weeks, every
day, services were inaccessible, and confidence in digital
governance was shaken.

What unfolded in Jakarta should not be dismissed as
a distant crisis. Similar failures have already surfaced
across the world. In 2023, a government misconfiguration
in Bangladesh exposed the personal details of more than
50 million citizens.

In the Netherlands in 2024, records of 63,000
police officers were leaked, putting those responsible
for public safety at risk. In Finland in 2020, the breach

|dentity leaks are not abstract threats—
once data enters the dark web, it
becomes a permanent tool for fraud,
coercion, and espionage.
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[INTERVIEW]
LI-FIl

“Light waves deliver security
that radio waves cannot”

What makes Light Fidelity (Li-Fi) the next big contender
in connectivity? Is it the use of lasers, access to an
unregulated light spectrum, EMI immunity, wall-level
privacy, freedom from spectrum scarcity, or the absence
of interference?

The answer is all this and more—though challenges
remain around indoor obstructions, LED infrastructure,
and hardware requirements. At the centre of this
conversation is the Light Communication Alliance (LCA),
which brings together the largest Li-Fi manufacturers
and industry partners.

Its Chairman, Marc Fleschen, in interaction with
Pratima Harigunani, shares his perspectives on Li-Fi’s
current status, the questions still to be addressed, and
how the LCA is shaping the technology's future. Excerpts:

How would you define Light Communication for a
non-technical audience?

Light Communication (LC), encompassing technologies
such as Li-Fi and Optical Camera Communication,
represents a profound shift in connectivity. By
harnessing the expansive, unlicensed light spectrum for
data transmission, LC offers a sustainable solution to the
pressures on traditional radio frequency (RF) networks.
It addresses spectrum scarcity, inherent security
vulnerabilities, and increasing ICT energy consumption.

How does Li-Fi compare with Wi-Fi and existing
wireless systems?

LC offers advantages in data speed, military-grade
security, immunity to electromagnetic interference (EMI),
and spectrum efficiency. The objective is not to replace
Wi-Fi but to complement it—deploying LC where its
unique strengths provide maximum value. Together, they
form heterogeneous, converged networks with better
performance, stronger security, and higher sustainability.

What improvements does Li-Fi bring in terms of

speed and bandwidth?
Li-Fi can deliver several gigabits per second for
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commercial applications. Laboratory demonstrations
have shown access points aggregating 2 Terabits per
second (Tbps) using Vertical Surface Emitting Lasers
(VCSELs) in a Multiple Input Multiple Output (MIMO)
configuration, with energy consumption under 2 Watts.
That translates to energy efficiency close to 1 pJ/bit—a
requirement of 6G. This throughput is enabled by lasers
and the reusability of the visible and infrared spectrum,
unlike the congested and licensed RF spectrum.

What advantages does Li-Fi offer in terms of
security and privacy?

A standout feature of Li-Fi is physical-layer security. Light
waves do not penetrate walls, so signals are confined
within a room or defined space. This makes interception
extremely difficult and is often described as ‘military-grade
security’. What some see as a limitation actually makes
Li-Fi ideal for high-security or sensitive applications,
including Fixed Wireless Access (FWA) configurations.

What are the enterprise use cases and latency
benefits?

Li-Fi is designed to integrate with the Internet of Things,
enabling advanced Industry 4.0 use cases. It supports
massive device connectivity, ultra-low latency, and
secure machine-to-machine communications. This
makes it well-suited for industrial control, mission-critical
processes, gaming, or video conferencing—applications
where responsiveness and reliability are non-negotiable.

How does Li-Fi contribute to sustainability goals?
It promises significant reductions in energy consumption,
directly contributing to CO, emission reduction targets
and supporting the transition to a greener digital future.

What are the main limitations or barriers to adoption?
The first challenge is line of sight. Walls or obstructions
block signals, which limits pervasive coverage but simulta-
neously enhances security and interference immunity.

Second, environmental factors play a role. Outdoors,
Free-Space Optical Communication (FSO) can be disrupted
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LT GEN DR SP KOCHHAR

SECURITY AND

COMPETITION: BALANCING
THE TELECOM ACT

The Telecom Act 2023 strengthens security and
consumer trust, but gaps in competition, OT T parity, and

[TELECOM TALK]
POLICY

licensing stability raise new challenges.

n an era defined by hyper-connectivity, digital

dependence touches every facet of life and business

in India. Against this backdrop, the introduction of

the Telecommunications Act, 2023, marked a pivotal
legislative moment, meant to modernise the legal
framework that governs an industry central to India’s
digital ambitions. Yet, even with a refreshed framework,
certain provisions have triggered deeper conversations
around how the Act addresses national security, licensing
and equitable competition.

Between 2021 and 2023, India's telecom sector
experienced a surge that exposed the limitations of its
legacy regulations. Gross revenue climbed from Rs 3.33
trillion in FY2022-23 to Rs 3.36 trillion in FY2023-24,
while total telephone subscribers grew from 1.17 billion to
119 billion in the same period.

Broadband subscriptions increased by 9% to 924
million, and the Number of Internet users rose 8.3% to

The Act’s success
depends on balancing

national security with fair
competition, ensuring
stability while enabling
digital growth.
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954 million. Data consumption exploded by nearly 22%,
driven by rapid smartphone adoption and 5G rollouts.
Foreign investments and strong user growth pointed to
an industry in transformation. Yet, these dynamic trends
underscored the urgent need for a modern, flexible
telecom law to govern emerging technologies, consumer
habits and sectoral expansion.

The need for a new telecom law was clear. The
previous Indian Telegraph Act (1885) and Wireless
Telegraphy Act (1933) were not equipped for a landscape
disrupted by data, satellite Internet, Over-the-Top (OTT)
platforms and the Internet of Things. Thus came the
Telecommunications Act, 2023, built on the principles
of inclusion, security, growth and responsiveness to the
changing technological environment.

NATIONAL SECURITY AND COMPLIANCE COSTS
Section 20 (2) of the Telecom Act empowers the
government to suspend the transmission of messages,
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CLOUD

GPU cloud: Retail’s new engine

of relevance

Retailers must shift from basic personalisation to hyper-relevance, using GPU
cloud to deliver fast, scalable, and privacy-first experiences.

BY NARENDRA SEN

ersonalisation in modern retail is a must-have
and not a nice-to-have any more. It is table
stakes and not a competitive edge a business
has over another. Retail platforms of today
are expected to understand their consumer
instantly—from curated recommendations to predictive
search. The key question is no longer whether businesses
can personalise, but how to personalise for consumers.

To retain customers, businesses must customise
quickly, at scale, and with precision. This is where the
graphics processing unit (GPU) cloud comes in—the silent
powerhouse enabling the next generation of intelligent,
hyper-relevant retail experiences.

THE SHIFT TO HYPER RELEVANCE
Adecadeago, personalisationmeantaddressing customers
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by name in an email. Today, it is about predicting what
they want or need even before they can type it. This shift
to hyper relevance requires real-time analysis of context,
intent, and behaviour—all delivered in milliseconds.

It is not simply about enhancing user experience
but also a test of a platform’s infrastructure readiness
and Al maturity. Businesses are turning to GPU cloud
infrastructure to process massive volumes of behavioural
datain real time.

Purpose-built GPUs, unlike CPUs, enable lightning-
fast model inference, powering hyper-personalised
experiences at scale. A GPU-powered backend ensures Al
keeps up with customer expectations—whether serving
millions of recommendations or dynamically adjusting
pricing and promotions.
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[TECHNOLOGY]
CONTENT DELIVERY NETWORK

Modernising OTT for a
hyper-connected audience

OTT platforms are evolving with microservices, Al-driven content workflows, and
smart CDNs to deliver seamless experiences at a global scale.

BY SARVANRAJA NADAR

ith digital entertainment now being

consumed on devices, in time zones, and

across geographical regions, over-the-top

(OTT) services have evolved from mere
video-streaming solutions to sophisticated technology
platforms. The core architecture of OTT infrastructure
is being reimagined end-to-end in reaction to increasing
viewer expectations and demands during live events or
global releases.

Three key pillars fueling this change are: integrated
content lifecycle management, elastic cloud infrastructure
on a microservices foundation, and cognitive content
delivery networks (CDNs) optimising Quality of
Experience (QoE).
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FROM MONOLITHS TO MICROSERVICES INOTT

The legacy monolithic architectures, once a standard in
OTT, are now falling short when it comes to concurrency
and performance expectations of today. In a monolithic
architecture, the components of an application are
strongly coupled together, making them hard to scale
selectively. Any increase in user activity—whether log-
in, playback, or payments—compels the whole system to
scale, which leads to resource inefficiencies and higher
costs in infrastructure.

Microservices-based designs address this

challenge by compartmentalising OTT applications
into separate services—such as login, content display,
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[TECHNOLOGY]
CONNECTIVITY

Fibre or 5G? Convergence may be
the real superhero

Fibre brings stability and 5G adds reach, but convergence offers enterprises the
most resilient path to future-ready connectivity.

BY PRATIMA HARIGUNANI

uperman flies at astonishing speeds across

the sky and has X-ray vision. Spiderman,

by contrast, spins webs from his wrists but

manoeuvres deftly across any landscape.
Superman can hear sounds from miles away in space.
Spiderman is no less powerful, with his ‘spidey-sense’.
Both save the day — and sometimes a stranded cat on
the 40th floor. Each has a weakness too — Kryptonite or
ethyl chloride, a red sun or water.

Preferences often depend on whether we live in a DC
or Marvel universe. Choosing between them is not easy. A
similar dilemma confronts enterprises today: whether to
rely on 5G or fibre for connectivity. Spectrum or physical
networks — both bring superhero-like strengths. The way
forward, experts argue, may lie in convergence, where

46 | VOICE&DATA | Septemebr 2025 | A CyberMedia Publication

5G's reach is reinforced by fibre’s reliability, with each
technology leveraged for its unique advantage.

John Strand, CEO of Strand Consult, frames the debate
in enterprise terms. “What we are talking about is fibre vs.
5G MBB vs. 5G FWA. The question is which infrastructure
can service corporate or enterprise customers best.
Different customers have different needs. In some areas,
fibre competes with 5G. In others, fibre supplements 5G.
In many cases, they will co-exist side by side.”

Before considering convergence, it is worth weighing
their strengths separately.

5G: THE SKY HERO OF CONNECTIVITY
In terms of scalability and reach, 5G is often the first
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[TECHNOLOGY]
COMMUNICATION

Lost in translation?
Edge Al finds the right voice

Speech-to-speech translation is moving from cloud to edge, bringing faster,
private, and more natural conversations across languages.

BY RAJESH SUBRAMANIAM

magine landing in Tokyo, walking into a cafe, and
confidently ordering in English, only to hear your voice
echo back in perfect Japanese, complete with your
own tone and cadence. No awkward pauses. No robotic
inflexion. Just fluid, human-like conversation. This is not
science fiction. It is the new frontier of speech-to-speech
translation (S2ST), powered by Al and edge computing.

Behind this seemingly straightforward conversation
lie decades of technical advancements, strategic shifts in

hardware design, and an increasing demand for effortless
global communication.

Let us see how we arrived here and what is next.

THE EVOLUTION OF S2ST: FROM FRANKENSTEIN
TO FLUENT

In its early stages, speech translation was a patchwork
of three stand-alone technologies: Automatic Speech
Recognition (ASR) to translate voice into text, Machine

Voice-first communication is emerging as the new
standard, where speed, accuracy, and emotion define
the future of multilingual dialogue.
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[COMMENTARY]
QUANTUM

Building India’s quantum
backbone with QKD

India’s push for QKD networks 1s reshaping security, demanding policy clarity,
legal reform, and early adoption to protect national infrastructure.

BY GAURAYV SAHAY

or a country like India, with its vast and sensitive

infrastructure across governance, defence,

and financial sectors, the development of a

quantum communication backbone is not just
an aspirational goal but a national imperative. Drawing
lessons from the recent and ongoing Operation Sindhoor,
quantum key distribution (QKD) has emerged as a critical
frontier in securing communications.

Quantumtechnology providesasecurecommunication
solution that is resistant to attacks, including those from
future quantum computers. India’s early steps in this
direction, through institutional engagement and pilot
initiatives, reflect both the strategic significance and
the complex regulatory ecosystem within which such
technologies must operate.
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The value of quantum-secured communication lies
in its ability to redefine data protection and national
security frameworks. For India, it represents a formidable
enhancement of confidentiality and integrity across its
information ecosystem. The potential for adversarial
states or actors to compromise existing encryption
protocols poses an imminent risk to the nation’s digital
sovereignty. QKD directly mitigates this risk by raising
the security threshold to a level that cannot be breached
without detection.

POLICY FRAMEWORKS FOR A QUANTUM SHIFT

Integrating QKD into India’s critical infrastructure would
significantly reduce reliance on legacy encryption
protocols that are vulnerable to foreseeable advances
in computing. This technological shift aligns with
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[COMMENTARY]
GEOPOLITICS

Security by design: Defence,
aerospace and derivative hedges

Combat-proven platforms, civil aviation muscle and market hedges form a tri-
layer shield that stabilises capital and dampens geopolitical shocks today.

BY NITIN SINGH

efence production and exports serve not

only as economic assets but as political risk

management instruments. Countries that can

export defence technologies increase their
diplomatic influence. When countries are combat-tested,
their defence products gain global traction, insulating
them through export diplomacy. For instance, during
the 2024-25 Israel-Iran conflict, Israel's effective use
of Iron Dome and David's Sling systems led to a surge in
export interest from Germany, the Czech Republic, and
Gulf states.

Similarly, India's Operation Sindoor in May 2025
showcased the operational maturity of the indigenously

developed BrahMos cruise missiles and Tejas fighters,
spurring export interest across Southeast Asia and Africa.

Such sales build political alignment, and importing
nations become stakeholders in the exporter’s political
stability. Defence dealsincreasingly include co-production
and long-term training contracts, which anchor bilateral
relations beyond transactional terms. This pattern has
been evident in the India—Philippines BrahMos deals and
the Israel-Germany Arrow 3 contracts, which emerged
following regional instability.

AEROSPACE AS POLITICAL RISK SHIELD
The aerospace sector has helped nations to immunise

Export diplomacy works because buyers
inherit doctrine, training and supply
chains—an umbilical that makes political
estrangement costly and unlikely.
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[COMMENTARY]
COMMUNICATION

Transcending the noise with
tech-powered interactions

Technology helps businesses cut through digital clutter, creating trusted,
seamless interactions that build loyalty and lasting customer value.

BY SHARAT SINHA

has transformed how businesses communicate with

customers. With trust at a premium and attention
spans at a minimum, strong customer engagement is now
the backbone of loyalty, retention, and business growth.

I n today’s hyper-connected world, the digital revolution

Customers expect fast, efficient, and personalised
support. Yet, the digital landscape is saturated with the

battle for customer attention being fierce, making it
imperative for businesses of today to reimagine how they
interact with their customers.

The solution? Leveraging technology to deliver
seamless, personalised experiences that not only cut
through the clutter but also make every customer
interaction count.

Clear and trusted communication

builds confidence from the first contact,
helping brands stand apart in a crowded
digital marketplace.
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[REPORT]
SPACE

Rising orbit: Startups power
India’s new space journey

India’s space sector shifts from state-led missions to public—private partnerships,
with startups driving agility, innovation, and global competitiveness.

BY PUNAM SINGH

or decades, the global space narrative was whileISRO led these missions with remarkable efficiency,
largely a duopoly, dominated first by the United  the effort was almost entirely state-driven.
States and then the Soviet Union, with Europe

and a rising China slowly entering the arena. That is changing.
India, through its Indian Space Research Organisation
(ISRO), carved a distinct niche—launching satellites and India’'s space sector is undergoing a fundamental

interplanetary probes with precision and frugality. But transformation. What was once a public-led domain

“The PPP model allows both sectors to
complement each other and create outcomes
that neither could achieve alone.”

AWAIS AHMED
Founder & CEOQ, Pixxel
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[REPORT]
DIGITAL INFRA

Rewiring Al infrastructure

from core to edge

As GenAl shifts from pilots to production, enterprises must rethink infrastructure

strategy to meet performance, cost, and compliance demands.

BY SHUBHENDU PARTH

early 80% of Chief Information Officers (CIOs)

in the Asia—Pacific region are expected to

adopt edge services from cloud providers

by 2027 to meet the performance and
compliance needs of generative Al (GenAl) workloads,
according to new IDC research commissioned by
Akamai Technologies.

The research paper, “The Edge Evolution: Powering
Success from Core to Edge,” highlights how the rising
adoption of Al is prompting APAC enterprises to
reevaluate their digital infrastructure. It finds that
centralised cloud models alone are no longer adequate to
support the speed, scale, and regulatory requirements of
Al inferencing.

According to the IDC Worldwide Edge Spending Guide,
public-cloud services at the edge are forecast to grow at a

www.voicendata.com

compound annual growth rate of 17% through 2028, with
spending expected to reach USD 29 billion.

EDGE SERVICES GAIN MOMENTUM ACROSS APAC
The report reveals that 31% of surveyed enterprises
in APAC have already moved GenAl applications into
production, while 64% are still in the testing phase. This
growing momentum is putting strain on conventional
cloud architectures and driving the shift to more
distributed models.

Key infrastructure challenges include multi-cloud
complexity (49%), changing compliance requirements,
which are expected to impact 50% of the A1000 by
2025, unpredictable cloud costs (24%), and latency-
related performance issues. These gaps are pushing
organisations to integrate edge computing into their
infrastructure plans.
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[REPORT]
COAIDIALOGUES

Charting telecom’s path to a
trusted digital future

At COAI Dialogues 2025, trust, policy, and infrastructure converge to shape
India’s telecom roadmap for an inclusive, secure digital future.

= COAI
\LOGUES

' |

BY PUNAM SINGH

ndia’'s ambitious journey towards a fully digital

economy took a decisive step forward at the COAI

Dialogues 2025. The event, marked by strategic

conversations among industry leaders, regulators,
and technology experts, underlined a shared national
vision: to realise Viksit Bharat 2047 through inclusive
digital infrastructure, trusted connectivity, and forward-
looking regulation.

Organised by the Cellular Operators Association of
India (COAI), in collaboration with Voice&Data, the day-
long conference went beyond ceremonial speeches. It
created a forum for problem-solving, calling for robust
cross-sector partnerships and citizen engagement. From
spectrum challenges to Al risks, from rural broadband to
the promise of 6G, the Dialogues reflected the depth of
India’s telecom transformation.
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FROM DIALOGUE TO ACTION:

A NEW MODEL OF ENGAGEMENT

The conference opened with a traditional lamp-lighting
ceremony led by Lt Gen Dr SP Kochhar, Director General
of COAI, setting the tone for a participative format
focused on outcomes. Kochhar reiterated that the COAI
Dialogues were structured not to end in platitudes
but to generate actionable insights. The inaugural
edition had earlier flagged grey areas requiring deeper
exploration; the 2025 edition aimed to convert those into
strategic blueprints.

Rahul Vatts, Vice Chairperson of COAIl and Chief
Regulatory Officer at Bharti Airtel, described telecom
as the spine of India's digital story, enabling not just
connectivity but national resilience. He flagged the need
for trust-based digital ecosystems, pointing to rising
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[POSTSCRIPT]

EOS unveils high-
energy laser to counter

drone attack

Apollo, scalable up to 150 kW, combines
precision targeting and cost-efficient
firepower to defeat drones and disrupt
coordinated attacks.

ustralian defence technology firm Electro
Optic Systems (EOS) has unveiled its high-
energy laser
scalable up to 150 kW and built to defeat small

to medium-sized drones while disrupting their sensors to

weapon, Apollo, a system

counter coordinated swarm attacks.

At 100 kW, Apollo can disable more than 20 drones
per minute at typical swarm engagement distances. EOS
said the system counters UAS manoeuvres such as rapid
rotation, thermal isolation, and reflective coatings, which
are increasingly used to evade defences. Its high slew
rate and reduced dwell time between targets allow rapid
retargeting, giving it the ability to track and neutralise

multiple fast-moving threats.

Ever since our data center became

autonomous, server racks have started taking
walks during the lunch break!

The system also targets loitering drones beyond 10
km, which are often used to coordinate swarm attacks.
By disabling their sensors, Apollo disrupts the flow of
targeting data to strike platforms.

With external
Apollo provides unlimited shots. When operating

electrical supply and cooling,
independently, its internal magazine supports more
than 200 kills. EOS emphasised that while missile-
based defences cost hundreds of thousands of dollars
per shot, the cost of a laser engagement is limited to
electricity, making sustained defence against swarms
economically viable.

Packaged in a 20-foot ISO container, Apollo
is designed for mobility, camouflage, and rapid
deployment. Crews can set it up in under two hours,
enabling both fixed-site protection and expeditionary
use. The system delivers 360-degree coverage, with
hard kills at up to 1.86 miles (3 km) and optical sensor
denial at up to 9.32 miles (15 km).

Apollo integrates with NATO-standard command-
and-control and air defence networks, enabling
adoption in existing layered systems. EOS Group Chief
Executive Dr Andreas Schwer said high-energy laser
weapons were becoming essential to address the rapid

growth of drone warfare.
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Innovation at ifs best! \  fpo

Rick is practicing the ‘Frozen Video Look’ for
online meetings. That way, he can avoid
answering questions and also convince the
Boss fo invest in 5G network!
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