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Smart technology: Is India up for 
the Internet of Things challenge?
Published: December 20, 2018 12:12 AM

The Indian govt can realise the dreams outlined in the ‘Make in India’ and  
‘Digital India’ missions through sophisticated IoT technology.

By TV Ramachandran

In just a few years, the world we know has been transformed by “smart” technology. Technology 
that studies us and intuitively anticipates what we need. Indeed, smartphones dominate our 
day-to-day activities and our e-mails now write themselves. Intelligent devices such as Amazon’s 
Alexa have become invaluable mainstays in many homes. Countries such as Sweden, South 
Korea, Japan, and Estonia have actively embraced intelligent technology to conserve natural 
resources, reduce pollution, enforce traffic control, and digitise their services. The Indian 
government plans to leverage Internet of Things (or IoT) technology to improve water and 
electricity conservation, lighting, transportation, agriculture, and access to healthcare. The Indian 

smartphones dominate our day-to-day activities and our e-mails now write themselves.
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IoT market is estimated to reach $15 billion by 2020 and will constitute 5% of the global market. 
While we collect, analyse, share and store this enormous amount of data in real-time, how can 
we protect our privacy and information?

IoT refers to cutting-edge, intelligent inter-connected devices designed to improve the quality of 
our lives. This level of connectivity is a natural evolution of the internet. However, it comes with 
its share of concerns—particularly around the topics of data privacy and protection. Through IoT 
devices, the general public shares details about their personal habits by the minute. Little wonder 
that 97% of surveyed risk professionals were worried about cyberattacks on unsecured IoT 
devices as per the Ponemon Survey. After all, the world’s 13th largest economy is the cybercrime 
market. Large-scale data breaches of Uber, Yahoo, and Facebook have monopolised global 
headlines. As IoT continues to make inroads into every aspect of our lives, individuals who prefer 
non-IoT devices will soon be unable to opt out. From household items like refrigerators and 
washing machines to trains, planes, and automobiles, IoT will be offered by default.

The Indian government plans to develop 100 smart cities across the nation and has allotted a 
budget of `7,000 crore towards this mission. Investing in IoT will bring India a two-fold benefit. 
Firstly, advanced IoT technology requires significant upgrades to the underlying infrastructure 
to support it. Improved infrastructure and driving futuristic IoT implementation will continue to 
maintain India as a hotbed of investment. Indian VC, Blume, created a $100 million investment 
fund specifically for IoT start-ups. TATAcommunications committed $100 million to smart cities, 
services and improving public safety. The most significant areas of investment for IoT companies 
is in utilities, manufacturing, transport, automotive, healthcare, retail, and agriculture. So, how 
ready is India to embrace IoT technology and protect the privacy of its citizens?

First and foremost, the Indian Supreme Court deemed the right to privacy as a fundamental right 
for all Indians. Additionally, meitY (ministry of electronics and information technology) introduced 
the draft IoT policy that proposes an advisory committee (AC) comprising of vital stakeholders 
in the government, industry, and academia. This policy also introduces an IoT Program 
Management Unit led by a director of IoT operations and smart city support to identify new IoT 
opportunities, drive implementation, and track performance. It remains to be seen what level of 
access to data will be granted to the committee members.
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The landmark NDCP (National Data Protection Policy) released earlier this year is also an 
essential catalyst in prioritising the right breeding grounds to receive IoT technology. The policy 
aligns all digital communication stakeholders, and introduces a ‘fibre-first’ policy for greater fibre 
connectivity. This supports 5G technology that IoT will rely on. The amount of fibre in India is 
one-fifteenth that of the United States and one-tenth that of China and 80% of towers in China 
are fibre-connected but the same is only 20% in India. Another NDCP goal is to increase the 
number of public Wi-Fi hotspots in the country. More hotspots will grow IoT use by consumers. 
India, currently at 35,000 hotspots, will need more than 8 million to meet demand.

The draft Data Protection Bill has provisions for data privacy such as the Right to Information 
but also proposes enforcement of data localisation. Some entities feel this leans towards 
protectionism which could affect free flow of data across borders required for business and 
personal transactions. The draft bill advocates an overseeing committee but does not specify 
when and how this committee may access the personal data of Indian citizens.

Can we, as a nation, incorporate IoT-related measures that have been successful globally? 
The EU’s GDPR (General Data Protection Regulation) requires ‘privacy by design’ to be a core 
element of every step in the design of products and services. All IoT manufacturers can follow 
these guidelines to ensure that protecting privacy takes centre stage and is not added as an 
afterthought. Manufacturers can add a layered approach to data access and limit access to 
sensitive data. Devices must be upgraded regularly and tested for vulnerabilities.

Digital certificates and publicly key infrastructure (PKI) need to be incorporated to identify 
devices. Investing in sophisticated anti-breach software and security measures will improve data 
privacy upfront. This is advisable, rather than waiting for a breach and closing the metaphorical 
stable door after the horse has fled. Manufacturers can follow guidelines set by the Internet 
Society’s Online Trust Alliance (OTA) IoT Trust Framework.

With greater data privacy measures, Indians can enjoy the benefits of IoT just like several of our 
global counterparts. The US has almost 3,000 IoT-related businesses for an estimated value 
of $613 billion. Sweden is the world’s most cashless society with less than 20% of financial 
transactions conducted through cash. Thanks to this forward-thinking strategy, the Swedes 
experience greater convenience and higher national security. The busy Shibuya station in Japan 
has over a million individuals passing through it per day. More than 60 bluetooth devices now 
connect to commuter smartphones through an app and direct traffic efficiently.

South Korean businesses saw revenues grow 23.4% to 7 billion won thanks to their government’s 
investment in IoT technology early on. The residents of the smart city of Daegu, with a 
population of 2.5 million, reap the benefits of smart LED streetlamps, crosswalks, CCTVs for 
security, and intelligent parking. Gochang city reduced water costs by almost 20% in one 
year through smart IoT water metre installations. Estonians in Europe are members of an 
approximately 100% digitised society. Their government successfully moved most services onto a 
single, online platform and increased efficiencies.

It is high-time India joins the ranks of these nations in leveraging advanced IoT technology. 
We can control rising pollution levels. Healthcare can be more accessible and timely medical 
interventions can be made more likely. April 28th this year was a historic day in the development 
journey of India when the last village, Leisang in Manipur, was electrified. With smart IoT 
technology, we can bring greater connectivity to each household. The Indian government 
can realise the dreams outlined in the ‘Make in India’ and ‘Digital India’ missions through 
sophisticated IoT technology. As the world turns towards greater connectivity and technological 
advancements, IoT is here to stay. It is up to us to read the signs, drive progress and embrace this 
change for a vastly better India without losing focus on data privacy.

Research inputs by Chandana Bala

Author is honorary fellow, IET (London) and president, Broadband India Forum. Views are 
personal
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India must get on the IoT highway 
fast
Published: December 19, 2018

Though Internet of Things throws up several data privacy challenges,  
India must push ahead

By TV Ramachandran

Over 30 billion ‘smart’ devices will be connected by 2020. That’s equivalent to every 
single person on this planet with not one, but four connected devices. These devices that 
communicate with each other in real time are known as the Internet of Things or IoT.

IoT is the natural evolution of the internet and has many benefits including boosting global 
economies, improving public utilities, and increasing efficiencies.

However, along with greater transparency and connectivity comes a potential risk to privacy. 
Nine out of 10 global consumer IoT brands studied in an IoT Security Foundation report (IoTSF) 

Future’s here Internet of Things can boost economies and improve delivery of public utilities  -  jamesteohart
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did not allow researchers to share findings about the vulnerabilities they found. This concern over 
data protection will need to be addressed. World over, legislators, device manufacturers, and law 
enforcement are coming together to figure out how to benefit from IoT while mitigating risks.

The Indian government outlined a plan to leverage IoT as part of the Digital India mission. There 
is a ₹7,000-crore budget to develop 100 smart cities, conserve water and power, and improve 
healthcare, transportation, and security.

Indian IoT market is expected to reach $15 billion by 2020 and constitute 5 per cent of the global 
market (Nasscom). Investing in IoT will boost our economy on par with global leaders. IoT will 
bring in investments, create jobs and improve Indian public infrastructure. Tata Communications 
allotted $100 million in IoT focusing on smart cities, utilities, and safety of people. Indian VC — 
Blume, created a $100-million investment fund for IoT start-ups. MG Motors and Cisco recently 
announced their bid to launch connected cars in India.

Many of our global counterparts have already begun reaping the rewards of investing in IoT-
based infrastructure. South Korea in particular made early investments in IoT and South Korean 
businesses are experiencing higher revenues of as much as $7.16 billion.

Sweden boasts of being the world’s most cashless society. With a network of inter-connected 
devices, their residents carry minimal cash, thereby increasing efficiencies and personal security. 
A city in Austria increased driver efficiency and reduced carbon dioxide emissions by about 500 
tonne through connected trams and buses. The city of Oakland, California, tracks air pollution at 
a hyper-local level and can take measures to combat it.

Connectivity benefits

There are a lot of benefits associated with increased connectivity. Imagine being able to review 
the inventory in your fridge and order groceries remotely at the click of a button. IoT could help 
the elderly move around in self-driving cars, shop, and receive timely assistance. Japan is already 
using humanoid smart robots as elder care robots. Apart from monitoring their assigned senior 
citizen, they also assist with mobility, entertainment and rehabilitation.

There are significant leaps made in the world of healthcare as well with patient monitoring, 
voice-enabled systems to remind people to take their medication and a ‘smart’ pill that measures 
variables as the pill passes through your digestive system!

While IoT technology is clearly of significant advantage to citizens worldwide, IoT manufacturers 
will have to build and sustain consumer trust in their devices. IoT devices collect and share 
personal data in real-time, how can we protect our information and privacy? Particularly, as in 
the near future, IoT may be a default feature in home appliances, cars, transit systems, and much 
more. Consumers may soon be unable to avoid IoT devices.

There is growing concern about the potential for increased government surveillance and 
a resulting encroachment of civil rights to suppress dissent or marginalise communities. 
Additionally, the annual cost of cyber crime is over $1 trillion. Processing the tremendous amount 
of real-time IoT data is possible through artificial intelligence or AI algorithms. If AI powers 
essential functions of smart cities, how can we prevent hackers and miscreants from accessing 
and manipulating our data?

How can we address these concerns without hampering progress? It will need a higher 
level of cooperation between nations on a global scale. Policy-makers, regulators, device 
manufacturers, supporting industries and service providers will all have to join hands in creating 
a safer space online.

The state of California in the US just passed the first IoT Cybersecurity law that holds IoT device 
manufacturers to higher security standards. There is a discussion underway to institute a Federal 
law as well. The EU and the UK published guidelines and codes for IoT manufacturers. The 
Internet Society’s Online Trust Alliance (OTA) Trust Framework provides strategic principles to 
increase the security of IoT devices and data.
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Indian angle

In India, the NDCP (National Digital Communications Policy) brought alignment from critical 
stakeholders to advance India’s infrastructure and security around digital communications. 
MeiTY’s draft IoT policy seeks to establish committees to govern and drive IoT-specific initiatives.

It is not yet clear how much access to personal data these committees get and how their actions 
will be monitored. The Data Protection framework submitted by the Justice Srikrishna Committee 
earlier this year had some provisions for personal data protection including a consumer’s right to 
information, consent, and right to request companies to erase their data if preferred.

However, it leaned heavily towards greater regulations and did not specify how to protect 
consumer data from unnecessary government surveillance.

Close on the heels of any policy-making is the debate around consent. Several regulations across 
the world indicate that IoT companies need to collect user consent prior to collecting the said 
data. However, in this extremely inter-connected world of data-sharing, there is a debate around 
how best to communicate and receive consent for personal data collected.

Despite the challenges, India must drive full speed ahead towards IoT technology for the greater 
good of our citizens. With effective global alliances and Indian stakeholder alignment, we can 
work to create more secure devices and help our citizens.

I dream of the day when a smart ambulance saves lives through timely medical intervention. Or a 
day when criminal behaviour is curbed through remote monitoring. I hope for a day soon when 
we can breathe clean air in our nation’s Capital through smart control of the biggest generators 
of air pollution — and all these and more are possible through IoT.

The writer is President of Broadband India Forum. Research. Inputs from Chandana Bala.
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Telcos, OTTs not comparable; 
new regulation for OTT may hurt 
innovation: BIF 
Published: Nov 26 2018

Any move to impose new regulations on OTT players would only end up curtailing 
innovation, Broadband India Forum President T V Ramachandran said.

Over-the-top (OTT) services providers should not be subject to fresh set of regulations as their 
services are “not comparable” to that provided by telecom operators, Broadband India Forum 
President T V Ramachandran said Monday. Telecom service providers enjoy “specific rights and 
privileges” including interference-free spectrum and interconnection, none of which is available 
to OTT players, and hence the two services cannot be compared, Ramachandran said. 
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Any move, therefore, to impose new regulations on OTT players would only end up curtailing 
innovation, he added. 

“I would recommend continuance of status quo as far as OTTs are concerned and, concurrently, 
I would recommend reduction of levies for telcos,” Ramachandran told . 

The comments of BIF, which counts Google and Facebook among its members, come at a time 
when the telecom regulator has set the ball rolling on exploring a regulatory framework for over-
the-top apps that provide calling and messaging services similar to that by operators. 

Put simply, OTT refers to applications and services that are accessible over the Internet and ride 
on an operator’s network. Skype, Viber, WhatsApp and Hike are some examples of popular and 
widely-used OTT services. 

The sector regulator’s freshly-minted consultation paper seeks public opinion on whether same 
rules should be prescribed for OTT applications like WhatsApp, Facebook and Google Duo, as are 
applicable on telecom operators. 

“Telcos have got four special rights and privileges which are not available to OTTs. These include 
right of way, interconnection, numbering and interference-free spectrum. Telecom operators are 
carriers with their basket of rights and services,” Ramachandran said. 

Arguing that telcos and OTT players are “not comparable”, he said that putting OTTs within a new 
regulatory framework will “curb innovation”. 

“Telcos have got four special rights and privileges which are not available to OTTs. These include 
right of way, interconnection, numbering and interference-free spectrum. Telecom operators are 
carriers with their basket of rights and services,” Ramachandran said. 

Arguing that telcos and OTT players are “not comparable”, he said that putting OTTs within a new 
regulatory framework will “curb innovation”. 

“The reason for success of OTT is because it is giving value to end customer with tremendous 
innovation....OTTs have added billions to productivity of businesses and enhanced quality of life...
Any regulation will curb innovation, and the country afford to do so,” he said adding that BIF will 
actively participate in the consultation process which is currently underway. 

Broadband India Forum (BIF) positions itself as a policy forum and think-tank that works for 
the development and enhancement of the entire ecosystem to deliver broadband across the 
country. 

Last week, industry body COAI had advocated a “level- playing field” between telecom operators 
and over-the-top players and said the regulator had raised “appropriate” issues in the latest 
discussion paper exploring fresh framework for such service providers. 

Cellular Operators’ Association of India (COAI) had said that it favours “light-touch regulation”, 
but asserted that stipulations and requirements that are framed should be “equally applied to 
everyone who plays in the same field”.
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Telecom trouble: Spectrum usage 
charge or surely unjustified charge? 
Published: November 24, 2018 2:53 AM

The current SUC of 3% for auctioned spectrum is 30 times the actual cost of 
administering and regulating spectrum.

Since the inception of mobile phone service in India in 1994, 4.4 MHz of spectrum was bundled 
with the licence and allocated to operators, but soon, by 1996/97, it became evident to the 
government that incremental amounts of spectrum would need to be allotted to operators 
as more subscribers adopted the service. Otherwise, the quality of service would get seriously 
impacted. Thus, based on technical representations and justifications, operators started getting 

In 1999, the new NTP 99 was introduced which brought in the revenue-sharing method for licence fee payment.
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additional 1.8 MHz, taking the total holding to 6.2 MHz. Such need and justification-based 
allocation was obviously painful and laborious and resulted in difficulties for operators as well as 
the department of telecom (DoT). A change was desired.

In 1999, the new NTP 99 was introduced which brought in the revenue-sharing method for 
licence fee payment. Payment for spectrum continued, however, on a fixed fee basis for a couple 
of years more. In 2002, spectrum payment was also, however, converted to a spectrum usage 
charge or SUC on a percentage revenue share basis and a charge of 2% of revenue for holding 
4.4 MHz of spectrum and 3% for 6.2 MHz spectrum was stipulated.

However, as subscriber growth jumped by leaps and bounds after NTP 99, increased 
allocations were called for and the principle of an ascending scale of SUC was continued. The 
understandable justification, as decided by the concerned DoT Committee at that time, was that 
this would be a safeguard against spectrum hoarding. One must remember that there was no 
initial payment for spectrum since it was bundled with the licence and not auctioned. Hence, 
conceivably, if SUC were a small constant percentage, an operator could go on garnering 
additional spectrum, showing ‘justification’ of additional subscribers but, after a stage, merely 
keep hoarding the spectrum and quietly churning or dropping off their subscribers. Their only 
cost would have been a small percentage of SUC. An understandable situation. Hence the 
ascending SUC scale with the percentage revenue share climbing from 2% for 4.4 MHz to 5.0% 
for 10 MHz—a very high levy almost analogous to the prevalent high licence fee. There is no 
parallel to such high levies anywhere else in the world.

Let us now cut to 2012. Post the spectrum controversies and the intervention of the Supreme 
Court, spectrum was unbundled from the licence fee and sold separately through auctions.This 
practice is in vogue since then and enormous sums of money—as much as Rs 2.53 lakh crore 
since 2012—has been collected by the government as auction sale proceeds.

Sadly, however, while spectrum was delinked from licence and auctioned with very high sales 
proceeds, the high 5% SUC continued. In August 2016, the SUC was reduced to 3%, but even this 
is extremely high.
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SUC, especially in an ‘unbundled regime’, is virtually a punishment for better performance by the 
network operator.

This is because the reason why the operator needs increased spectrum is to provide mobile 
service to more customers/subscribers. In other words, they have achieved more rollout and 
penetration of the service which is the desired goal in telecom. Moreover, since their customers 
are more, their service revenue would be higher and they anyway therefore pay a higher 
quantum of SUC payments to the government. Further, due to the higher revenue, they would 
also be paying more licence fee and also more corporate income tax. All this after paying 
enormous spectrum prices on the basis of auctions.

It should be noted that, since 2012, over and above the Rs 2.53 lakh crore collected from auction 
sale, the government has also gained the following large sums through SUC (see graphic). It is 
also worth noting that, in India, we are cramming far more subscribers into one unit (MHz) of 
spectrum as compared to any other country in the world (see graphic). Surely, our operators 
need to be rewarded for this and not punished with a high SUC over and above the auction price. 
This situation is clearly a glaring anomaly that needs immediate rectification.

In most countries, once the spectrum price has been paid through auctioning or other 
methods, the ongoing spectrum usage charges, if at all levied, are set to just recover the cost of 
administering and regulating the spectrum which would normally be a very reasonable sum. The 
draft of the new National Digital Communications Policy also recommended that SUC should 
only cover the cost of administration and regulation.

If one examines (for 2017-18) the annual budget of WPC Wing and Wireless Monitoring 
Organization, available in the public domain, one sees that (including the cost of machinery and 
equipment, buildings, etc.) the total is Rs 75 crore. If we add the pension expenditure, the figure 
comes to about Rs 200 crore. This would amount to just 0.1% of the revenue.Thus, the current SUC 
of 3% for auctioned spectrum is 30 times the actual cost of administering and regulating spectrum.

The National Digital Communications Policy 2018 rightly raises the clarion call for “reviewing 
of levies and fees including LF, SUC…”. Yes, definitely warranted. This ‘Surely Unjustified Charge’ 
needs to be abolished.

-The author is Honorary fellow of IET (London) and president of Broadband India Forum
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Telcos Still Starved of Spectrum
Published: November 15, 2018

There is tremendous surge in data traffic but enough spectrum is not available at 
affordable prices, so the operators are struggling to manage quality and capacity.

By TV Ramachandran

Thanks to the unfortunate spectrum experiences of around 2008, it is now well known in India, 
even to the common man, that radiofrequency spectrum is a precious but finite resource that 
can be a powerful engine of socio-economic growth and innovation in many spheres. Other 
nations have released large amounts of spectrum to their mobile operators but are continuously 
exploring ways and means of locating and releasing more spectrum for commercial use. 
Obviously, the rationale is that, with more and more new spectrum-based services coming into 
the market every day, one cannot ever have enough of this valuable resource for promoting 
economic good and public welfare.

Against the above scenario, in India, however, we seem to be slipping into a dangerous state of 
complacency, with some stakeholders declaring publicly that they have enough spectrum and 
there is therefore little urgency for more spectrum allocations. Nothing could be further from 
the truth. In fact, such thinking is likely to only increase the digital divide between us and other 
comparable nations.
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Despite several several auctions over the last eight years, spectrum allocation for commercial 
services in India continues to be very low when compared to other nations. For example, India 
has 185 MHz of spectrum allocated to industry for mobile use, far behind 369 MHz in the United 
States and 271 MHz in China. For a country with a large population and rapidly growing data 
usage (in fact, the highest in the world now!), this is indeed a very formidable constraint on 
country’s ability to offer new innovative solutions and next generation technologies.

Operator-wise allocation is also amongst the lowest, so much so that the largest operator in 
India, Idea Vodafone Ltd., formed recently after the merger, has about 40% lower spectrum as 
compared to global average of about 70 MHz.

Country wise present Spectrum Allocation Status for Mobile Wireless 
Services (in MHz)

Source: Broadband India Forum Research; *Spectrum quantum calculated on FDD basis; **Spectrum bands 
in the range of 700 MHz to 3500 MHz considered. 5G bands (above 3500 MHz) not considered; ***Data 
above represents total spectrum allocated for Mobile use in the country to Service Providers.

Source: Broadband India Forum Research; *Spectrum quantum calculated on FDD basis; **Spectrum bands 
in the range of 700 MHz to 3500 MHz considered. 5G bands (above 3500 MHz) not considered
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The above situation of inadequate allocation leads to extremely intense spectrum utilisation in 
India, with subscribers per MHz of spectrum being one of the highest in the world. Indian operators 
have one of the highest numbers of subscribers per Hz. One can well imagine the adverse impact 
on quality of service and all are aware of the state of our mobile call quality these days.

Moreover, while data is growing explosively, it is not that voice is diminishing or disappearing 
in India. The well-known strong propensity of Indians to talk generously is continuing to grow 
apace, spurred by free VoLTE calling. Thus, the spectrum demand due to this aspect has not 
reduced. This is only compounding the quality problem.

Musey of Summit Bridge Capital points out that “global mobile data traffic, and thus spectrum 
demand, is growing at an explosive rate (63% up in 2016 and by a similar amount in 2017). 
Video downloading represented 69% of consumer internet traffic in 2017 and , over 78% of the 
world’s mobile data traffic will be video by 2021”, leading to a humungous spectrum crunch for 
operators. The situation would be intensified in India with its high mobile growth. As per Ericsson, 
4G mobile handsets are expected to grow 4 times to ~700 million constituting ~80% of the 
handsets in use by 2020. High speed data is both becoming ubiquitous and mass affordable. As 
per Deloitte’s Global Analysis, India has crossed the inflexion point for hyper Data Usage which 
happens when smartphone penetration crosses 25–30 percent. There is tremendous growth 
in data traffic but enough spectrum is not available at affordable prices, so the operators are 
struggling to manage quality and capacity. This will surely not suffice for the Digital India of our 
dreams.

The above scenario would be exacerbated by the advent of 5G, to which India is fully committed. 
5G needs a completely new mindset towards spectrum since it has the potential to enable 
fundamentally new bandwidth-critical applications and use cases in eHealth, autonomous 
vehicles, smart cities and IoT, etc. that require extremely high data rates, massive connectivity 
and ultra-reliable low-latency.

But, how are we preparing for 5G? TRAI has recommended spectrum quantum and reserve 
price for the next round of auctions across bands. The amount of 5G spectrum at 175 MHz is 
less than one-third of US. The reserve price has been fixed at Rs 492 crore per MHz. For a pan- 
India minimum block of 20 MHz, operators will have to shell out nearly Rs 10,000 crore, which 
is exorbitant considering both other countries’ values as well as the low earnings per customer 
(ARPU) in India. It can be seen that India’s TRAI-recommended 5G price is about 7 times that of 
other countries whereas India’s mobile ARPU level is about 10 times lower! This will clearly not 
be a sustainable situation and needs to be urgently reviewed.

Source: Broadband India Forum Research; *Spectrum quantum calculated on FDD basis; **Spectrum bands 
in the range of 700 MHz to 3500 MHz considered. 5G bands (above 3500 MHz) not considered
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5G Pricing in Various Countries

Country Date
Cost ARPU

Crores/MHz USD/MHz (Million) USD

India TRAI Recommended Price 492.0 70.2 1.96

UK 11.06.2018 71.6 10.6 17.44

South Korea 19.06.2018 73.2 11.0 27.51

Spain 26.07.2018 17.7 2.6 16.54

Finland 01.10.2018 2.0 0.3 17.78

Italy 03.10.2018 204.8 27.8 13.67

*Source: 5G Auction Data - Country Regulator Websites; Price of highest bidder in each country; ARPU 
Data – Analysys Mason for CY2018e

Some stakeholders’ argument that unsold spectrum means satiated demand and that Indian 
operators have adequate spectrum is a highly flawed understanding-optimum spectrum pricing 
is the need of the hour. If there is nil or inadequate price movement in an auction, then there 
has been no discovery of the market price and the set reserve price has obviously been too high. 
In the October 2016 auctions, barely 41% got sold. Even taking all the six e-auctions held since 
2010 together, only about 60% has been sold. Even for the spectrum that was sold, the average 
sale price was hardly 5% above the reserve price. Considering, again, all the e-auctions since 
2010, one notes that as much as 47% of the cases of sales happened at the reserve price. The 
inevitable conclusion therefore is that unreasonable spectrum pricing was the single biggest 
factor for past auctions’ suboptimal results and for operators still having below-par spectrum 
holdings. Government appears to be fully cognisant of the situation as it has clearly stated, as 
one of its strategies in the new policy: “Making adequate spectrum available to be equipped for 
the new broadband era.. by… optimal pricing of spectrum to ensure sustainable and affordable 
access to digital communications”.

Abundant spectrum at reasonable cost is fundamental for inclusive and affordable broadband 
for every Indian. India needs to set its sights high as regards to the allotment of this vital and 
strategic economic resource to operators. Exploding demand spurred by new technologies, 
innovative new applications and the resultant economic growth dictate the urgent need to 
enhance spectrum holding per operator to the best-in-class in the global digital arena. The time 
to act is now. Else, we might miss exploiting the rich potential of broadband and 5G.

………………………………………………………………………………………………………………………………………………………………….

Author is Hon.Fellow, IET (London) and President, Broadband India Forum. Views are personal.
Research inputs by Garima Kapoor.
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‘5G can happen only if fibre 
connectivity is increased manifold 
in India’
Published: | November 09, 2018, 14:12 IST

India’s 5G dream can only become a reality once adequate fibre connections are 
installed, as the country significantly lags on this front, BIF President Ramachandran.

India’s 5G dream can only become a reality once adequate fibre connections are installed, as the 
country significantly lags on this front, Broadband India Forum (BIF) President T.V. Ramachandran 
has stressed.

Fibre connections in the country have declined and not increased over the years, he pointed out.

“When I came to the (telecom) sector in 1994, India had about 47 million (connections). Now, it 
has only 20 million fixed-line connections.

“If you are using microwave, you cannot even make use of newer technology... 5G cannot 
happen if there is not enough fibre,” Ramachandran told IANS in an interview.

The quantum of fibre placed underground in India is 1/15th of that in the US and 1/10th of that 
in China, the BIF President pointed out, adding that as against 80 per cent of towers in China 
connected with fibre, only 20 per cent of towers in India are currently fibre-connected.
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Ramachandran, who is the founding President of the industry policy forum, observed: “Pre-
dominantly, in other countries, broadband is generally wired broadband, whether you call it 
landline or optic fibre that has got limitless capacity... so that is always the basis for broadband in 
most countries.”

He was of the opinion that although the reach of mobile broadband is increasing, it has to work 
with fixed-line broadband.

Explaining the need for fibre connectivity, Ramachandran said although mobile broadband is on 
the rise, “ultimately, mobile traffic has to hauled back on fixed line”.

“Microwave does not have the capacity to carry heavy data. So, it is inevitable that you need a 
fixed-line connection,” he emphasised.

The BIF President, however, was optimistic about the government’s emphasis on the issue as it 
plans to set up a National Fibre Authority.

The Ministry of Communications in the National Digital Communications Policy, 2018 released 
on September 26 said it would create a National Fibre Authority to accelerate fibre deployment in 
the country.

Speaking on shortage of Wi-Fi hotspots, Ramachandran noted that the country currently has just 
around 35,000. “For India’s size of population, we don’t have eight million hotspots, or even one 
lakh at the moment,” Ramachandran stressed.

The recent announcement by the Communications Minister Manoj Sinha at the India Mobile 
Congress (IMC 2018) that telecom operators would roll out one million Wi-Fi hotspots was a “big 
beginning”, Ramachandran noted.

He also said that the Department of Telecommunication’s decision in October to delicense 
605MHz (megahertz) of the 5GHz (gigahertz) band would increase the availability of radio-waves 
by 12 times of the existing capacity.

The decision would help in removing one of the major barriers cited for creation of hotspots -- 
the lack of availability of sufficient delicensed Wi-Fi spectrum, Ramachandran said.

Despite the challenges in the sector, he is hopeful that 5G connectivity would be commercially 
rolled out in the country -- in particular regions if not nationwide -- in 2020.

Major trials would be required for around a year in 5G and “2019 is the year for trials”, he 
emphasised.

The government has laid down a 2020 timeline for the launch of 5G connectivity in the country.

“I would think 2019 will go in for progressively build up... It has to be in Delhi, Mumbai, semi-
urban and rural areas. All these will have to be covered and we will need a lot of time for that. So, 
that phase I foresee In 2019,” Ramachandran explained.

On being asked about the likely disruption in the fixed-line broadband market with the upcoming 
entry of Jio GigaFiber, Ramachandran, a former Director General of the Cellular Operators 
Association of India (COAI), said it is “clear” that another disruption would happen.

Describing the disruption of 2016 as “painful”, he said a shake-up had been due for long, adding 
that it had ultimately resulted in a “sustainable” market.
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Telecom Industry Scaling New 
Heights Of Excellence In 2018-19
Published: | October 2018

We are at a unique moment in India’s history. With the announcement of the New Digital 
Communications Policy (NDCP), India is poised at the cusp of the Industrial Revolution 4.0 and 
continues to steadily move forward toward the vision of a digitally empowered society and a 
knowledge economy. The objectives and strategies stated in the policy will go a long way in 
shaping the future of the communications sector as well as of Digital India. Besides the historic 
announcement of the Digital Communications policy, the year so far has witnessed the data 
revolution, a mega merger deal, initiation of 5G roadmap and trials, and enormous push to digital 
infrastructure that includes fibers, towers, Satcom, and public wi-fi.

Data spurring innovation

Data, one of the most valuable assets in the current global economy is spurring innovation 
by leaps and bounds similar to the game-changing original industrial revolution. The data 
services are helping bridge the gaps in physical infrastructure by putting in place the digital 
infrastructure and empowering every Indian to access improved governance, education, 
business communication, security, and enhance the overall socio-cultural fabric of the country. 
As per Deloitte’s Global Analysis, India has crossed the inflexion point for hyper Data Usage 
which happens when smartphone penetration crosses 25–30 percent. With high adoption 
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of smartphones in rural as well as urban India, broadband is fast matching the importance of 
essentials like road, water, and electricity.

The year of a new and efficient market structure

This was a remarkable year of much-needed consolidation with many mergers and acquisitions. 
The most awesome one was the merger of Idea Cellular Ltd and Vodafone India Ltd in August 
2018, which created the country’s largest telecom

company with 408 million active subscribers, the second largest in the world after China Mobile 
with revenue market share of 34.7 percent. This phase of consolidation is bound to usher in the 
direly-needed improvement in the financial health and sustainability of the telcos.

The big bang announcement – NDCP

In a first, the National Digital Communications Policy (NDCP) announced in Sep 2018 that the 
sector will move away from telecom and take the new role of digital to capture the realities of 
ever changing technology in the new converged world.

The policy addresses broadband infrastructure in the very first objective – Connect India. It also 
recognizes that the digital era cannot happen without India marching toward Fiber First that 
constitutes setting out optical fiber links throughout the nation. The policy for the first time refers 
to Satcom in great detail, which will go a long way in enhancing connectivity especially in rural 
and remote areas. Liberalization of public wi-fi policy, based on the TRAI recommendations, is a 
brilliant new approach – one that is direly needed for India.

It is heartening to see that the government is moving away from the conventional goal of 
revenue maximization from auctions to a regime of optimal reserve price and valuation of 
spectrum. For the first time in India’s history, policy is recognizing spectrum as a key natural 
resource for public benefit to achieve India’s socio-economic goals. Reference to Optimal 
Pricing of Spectrum is a big positive. This is the first time that the government has conveyed that 
auctions would be based on optimal design.

The policy also highlights the need to review all levies and duties. The concept of pass through 
revenues with input line credit will help reduce the effective license fee burden on the sector by 
avoiding double taxation.

5G for a networked society

5G is being perceived as the foundation for expanding the potential of the networked society. 
5G is expected to be a game changer for various sectors such as automotive, healthcare, 
manufacturing, and energy/
electricity. Working closely 
with the Government of India 
as part of the 5G high level 
(HL) forum, Broadband India 
Forum (BIF) has formed a 
committee of 5G, a first of its 
kind, to champion the roll-out 
of 5G trials with key industry 
players and translate the 5G 
linked policy objectives into 
on-ground reality and business 
friendly implementation. 
First Response Public Safety 
Network has been proposed 
as the first trial case. The 
committee also zeroed down 
on the two other industry 
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verticals as Internet of Things (IoT) and manufacturing, where the first set of 5G trials will be 
carried. Each of these verticals will be headed by an industry leader who will be driving the 5G 
trials with support and collaboration of other leading industry players. The companies identified 
as industry leaders for carrying out the first set of 5G trials include Nokia for Public Safety, 
Sterlite for Manufacturing, and Aeris for IoT. In fact, the first set of these trials is expected to be 
completed by end of 2018 or early 2019.

The HL forum has submitted its report to the government, suggesting various measures to 
boost 5G uptake. According to the report released by DoT, the price of spectrum should be 
lowered and the quantum of airwaves increased. The government expects the commercial 
launch of 5G services in 2020. The key recommendations and action plan for the report include 
spectrum policy, regulatory policy, education and awareness promotion, application and use 
case labs, participation in international standards, development of application layer standards, 
and major 5G trials.

 Ubiquitous digital infrastructure

The urgency for creating a good digital infrastructure in a ubiquitous manner is being realized by 
all – the industry, the regulator, and the Government. While towers and antennae would remain 
a major element, the role of optic fiber would be further enhanced to an all-pervasive, essential 
status and the importance of public wi-fi hotspots, E&V band Wireless Fiber, would assume 
high proportions. Digital infrastructure needs to increase threefold in the next five years to help 
achieve the goal of trebling GDP to USD 7.5 trillion over the next five years requiring investment 
to the tune of USD 100 billion.

The NDCP 2018 has rendered importance to Fiber First initiative, a National Digital Grid with 
constitution of National Fiber Authority and fiberization of towers. In terms of the total fiber 
deployed to the population ratio, India lags far behind comparable regimes like the United States 
of America and China. The United States of America and China ratios stand at 14× and 9× of 
India, respectively. India is at least 4-5 years behind China in terms of connecting last mile.

Globally, the satellite industry is growing by leaps and bounds. The overall space market is about 
323 billion USD, of which nearly 40 percent is that of commercial communications. While India 
is currently making excellent progress in the strategic segments, we are lagging behind in the 
commercial communications segments. About 10 Gbps of data bandwidth is going waste all over 
India from satellites while rural India remains starved of connectivity. Satcom is quick and can 
become economical to deploy in rural areas through the adoption of modern technologies and 
through optimized policies and regulation. For the first time, this unexploited sector has received 
elaborate and fair treatment in the NDCP.

The NDCP targets to supply 5 million wi-fi hotspots by 2020 and 10 million by 2022. For India 
to reach today’s global average of 1 hotspot for 150 persons, India would need another 8 million 
hotspots. Liberalization of public wi-fi policy is a veritable dose of oxygen for broadband in India.

2018-19 certain to be a landmark year

In telecom, India has leapfrogged more than once. It skipped analog and leapt straight to 2G 
GSM digital with remarkable success. Again, with scant attention to 3G, it has jumped to 4G with 
outstanding results on data consumption and broadband take-up. Once more, an opportunity is 
arising to rapidly race ahead on the broadband highway to Industry 4.0. It is highly likely that the 
powerful thrust of the NDCP 2018, 5G, and the new breed of services such as converged services 
through FTTH, M2M communications, cloud computing, and the IoT will usher in a new wave 
of growth and resurgence into the sector. For sure, the year 2018-19 will go down in the annals 
of Indian telecom as a landmark year in view of the historic new policy that will restore investor 
confidence, business sustainability, and public benefit through launch of new technologies and 
growth of digital infrastructure. Much has been achieved and there is a long haul ahead but the 
future is indeed digitally bright and enticing.

Research inputs provided by Garima Kapoor and Abhijit Panicker.
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National Digital Communications 
Policy 2018 reaching brilliant 
conclusion, to propel growth of 
fixed line communications in India
Published: October 26, 2018 3:41 AM

After review and approval by the Telecom Commission and lastly by the 
Union Cabinet, the finalised policy is now in public domain, and it has won 
universal acclaim.

By TV Ramachandran

By now, it is widely accepted in India and abroad that the Department of Telecommunications 
(DoT) excelled in coming out with a draft version of the top-class, path-breaking National Digital 
Communications Policy (NDCP) after months of wide-ranging as well as intensive consultations 
with all the stakeholders, and also after getting the recommendations of the Telecom Regulatory 

National Digital Communications Policy 2018 reaching brilliant conclusion
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Authority of India (TRAI) in the matter. The draft policy was placed on the internet for further 
comments, if any, from all the stakeholders.

After review and approval by the Telecom Commission and lastly by the Union Cabinet, the 
finalised policy is now in public domain, and it has won universal acclaim. However, not very well 
known are the significant aspects of fine-tuning that happened in evolving from the draft state to 
the final. These changes or revisions are extremely meaningful and important for the sector and 
for Digital India.

Preamble 

– Revenue maximisation is not the priority: Investors, experts and players in this sector have, 
for many long years, bemoaned the fact that despite some of the well-intentioned policies 
of the past, successive governments faltered in going for revenue maximisation to bridge 
the fiscal deficit, at the cost of the real telecom needs of the economy and the common 
man. This possibly happened due to certain ambiguities in those policies as articulated. This 
has been addressed in the finalised NDCP right upfront in the second paragraph itself of the 
Preamble, where we see added in the final—after explaining the need for wide adoption of 
new technologies and affordability for widely varying demographic profiles—the following 
new, unambiguous statement: “Accordingly, this policy aims for Universal Coverage rather than 
revenue maximisation.”

– Importance for policy consistency: Another criticism from players, in the past, has been the 
incidence of frequent policy flip-flops, which make well-laid business plans go awry. In the 
finalisation of the policy, this has been recognised and addressed by clearly adding the word 
“consistent” in the opening statement of Para 4 of the Preamble, which reads: “The objective of 
this document is to lay out a consistent policy and principles framework … to serve the needs of 
our aspiring nation.”

– Importance of digital communications infrastructure: Again, in the Preamble itself, in Para 
5, it has been specifically added that “it would be critical to focus on Digital Communications 
Infrastructure development initiatives related to fibre deployment and Right of Way clearances, 
for both overground and underground infrastructure that will form the bedrock of next 
generation technologies.”

– Change of name for policy and the commission: It is significant that the big change of policy 
and implementation perspective is brought out with abundant clarity by the following new 
introduction in the Preamble: “Keeping in view the changes and advancements in the digital 
communications ecosystem, the National Telecom Policy will hereinafter be referred to as 
‘National Digital Communications Policy’. To ensure effective implementation and monitoring of 
the Policy, it is proposed to re-designate the Telecom Commission as the Digital Communications 
Commission to ensure that the high aspirations are achieved within stipulated time.”
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Naysayers might dismiss this as a mere name change and what matters is the execution and 
the result. However, such sceptics should note that, in this case, both the fundamental policy 
orientation as well as the implementation are addressed. The DCC is to ensure effective 
implementation and monitoring of the policy and is also to ensure that the high aspirations are 
achieved within the stipulated time. No ambiguity whatsoever.

Connect India

– “Allowing benefits of convergence in areas such as IP-PSTN switching”: This is a specific 
addition to the list of strategies. It could possibly be aimed at providing convergence benefits to 
call centres, BPOs and internet telephony.

– Incentivising green energy: While the draft had already strategised the “promoting and 
deployment of solar and green energy,” the final goes further, and asks for “incentivising.” This is 
a critical requirement.

– Spectrum: Some extremely meaningful changes are noticed here. The word “auctioning” 
has been deleted in the context of spectrum assignment or allocation. Instead, we now have 
introduction of “ensure transparency in allocation” and optimise availability and utilisation by 
“developing a transparent, normative and fair policy for spectrum assignments and allocation.” 
This seems to imply that auctions need not be followed for spectrum allocation and that any 
reasonable, fair and transparent method of allocation might be followed. This is a much-needed 
change from the current status and could mean the real deliverance of the sector from its 
biggest problem.

Again, the deployment of dynamic database systems is now indicated for allocation also, 
whereas in the draft such systems had been indicated only for interference management. Does 
this imply provision for dynamic sharing of spectrum through an allocation process?

– Universal service: Right from its inception, the utilisation of the Universal Service Obligation 
Fund (USOF) has only been for rural citizens who are not connected. The shortcoming in this 
approach is that there are also large sections of economically and socially weaker communities 
that are unconnected and equally deserve universal service. This aspect has been addressed in 
the final policy in the section dealing with the review of the scope and modalities of USOF.

Propel India

Some of the key revisions here are the specific inclusion, for review, of the definition of AGR and 
also of the need to avoid double incidence of levies while reviewing the concept of passthrough 
charges to align with the principles of input line credit.

Importantly, all are aware that India is woefully inadequate in respect of fixed line connectivity 
and this is becoming a big handicap as far as digital communications is concerned. This is sought 
to be addressed through inclusion of a new strategic initiative of “reviewing the rationalisation of 
licence fees on fixed line revenues to incentivise digital communications.” This, hopefully, should 
help propel the much-needed growth of fixed line communications in India.

Another great fine-tuning is the addition, in the sub-section dealing with cloud computing, of 
the following provision: “Facilitating Cloud Service Providers to establish captive fibre networks.” 
This has been a long-felt need of our data centres and BPO units to improve their efficiency 
and competitiveness. Until now, two data centres, owned by the same entity but located across 
the road, would have to go to an external provider to connect up tier-2 units with fibre, adding 
significantly to costs and time delays. This is now avoided.

All in all, an excellent policy that was being made through extensive consultations over several 
months has thus reached a brilliant conclusion. (Research inputs by Abhijit Panicker)

(Author is Honorary Fellow of the IET (London) and President of the Broadband India Forum. 
Views are personal)
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Coping with the great data deluge
Published: | Updated on October 25, 2018

TRAI’s proposed consultation paper on the fast fiberisation of India is a timely move.

Mobile telecommunications in India has been a remarkable success story raising the admiration 
as well as the envy of other nations. However, this achievement has happened concomitantly 
with significant shortcomings on the fixed line and optic fibre fronts. While growth of wireless 
subscribers has come at the heavy cost of fixed-line in India, other countries have had substantial 
growth in landline and fibre to at least a respectable base even as the wireless segment has grown.

The above unbalanced growth of Indian telecom in respect of landline and fibre vis-a-vis wireless 
is also a very worrying aspect for India’s ambitions in the data/broadband sector and, quite 
appropriately, TRAI has just announced that, in view of this “skewed development”, the Authority 
would soon be floating a Consultation Paper on Fiberisation — an initiative to be greatly lauded.



29Compendium of TVR articles & Interviews 2016-2018

As per Deloitte’s Global Analysis, India has crossed the inflexion point for hyper Data Usage 
which happens when smartphone penetration crosses 25-30 per cent.

New challenges

Wireless networks alone simply cannot handle such data volumes and large scale deployment 
of fibre is a pre-requisite owing to its highest bandwidth carrying capacity — it offers virtually 
unlimited data, can travel long distance and can withstand extreme weather and terrain 
conditions. It has been deployed under oceans, in the difficult terrains of upper Himalayas and in 
extreme temperature scenarios. It is being used for applications that demand the utmost security 
— defence communication networks are today being built on fibre. Fibre, already a dominant 
technology in core and transport, is being considered for deployment for undersea cables, 
national long distance communication, domestic transmission and enterprise connectivity.

In terms of the total fibre deployed to 
population ratio, India lags far behind 
comparable regimes like the US and 
China. While the US has installed over 
400 million km of fibre for less than 
one-third of our population and China 
has over a billion km of fibre, India has 
deployed only 100 million km.

The latest draft National Digital 
Communication Policy 2018 
recognises that the digital era cannot 
happen without India marching toward 
the Fiber First initiative. The laying of 
2,74,246 km of optic fiber connecting 
1.15 lakh gram panchayats under 
BharatNet, steady increase in number 
of base stations and towers, the 
massive push to increase fiberisation 
of towers, the tremendous thrust to 
link up homes with fiber (FTTH) — 
these initiatives are humongous by any 
global standard. The government is 
not only recognising the importance 
of FTTH (Fibre to the Home) but also 
working towards smoothening of ease 
of business issues.

The latest buzz is FTTH which is 
expected to further explode the usage. 
Stirred by Reliance Jio’s latest offer on 
its JioGigaFiber (a bundled package of 
broadband and TV), Airtel, Vodafone/
Idea and BSNL — all have come up with competitive offers and it appears that the interminable 
wait for broadband to reach the nooks and corners of the nation, is getting to be over. While 
general awareness of the need for optic fibre is building up, the importance of the quality aspect 
has not been appreciated sufficiently yet. The current deployments of fibre in India are majorly 
being done through ITU-T G.652 fibre which is a particular grade and quality of fibre. The usage 
of the inferior ITU-T G.652.B category in this category has become negligible as it is based on 
obsolete technology.

Hence, ITU-T G.652.D should become a minimum benchmark for deployments in India (both 
private and government projects). At the same time, since the Indian terrain is so diverse, 
increased usage of ITU-T G.657.A2 fibre is much more robust and imparts very low loss in 
challenging deployment scenario when fibre bends are high. G657.A2 optical fibre is becoming 
very popular in Data Centre and Enterprise network deployments.
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Fiberisation of India’s Tower population is expected to rise to 60 per cent by FY20. Suitable 
Right of Way (RoW) rules are the key enabler for expediting the deployment of underground 
(optical fibre) and over ground (mobile towers) infrastructure in India but delays in approvals and 
excessive charge for RoW are adversely impacting the business viability.

Some other important challenges such as shortage of skilled labour and manpower to follow 
standard practices, provision for safe and secure storage of excess cable, excess fibre bending 
and splice loss in dusty environments need to be addressed.

Hence, to meet the real-time demand for FTTH, a solution which enables fast and reliable 
connectivity to empower operators to complete home pass readiness in the shortest possible 
deployment time and at the lowest Total Cost of Ownership (TOC) is vital. This is especially 
true in the case of Multi-Dwelling Units (MDUs). The Multi Dwelling Unit (MDU) is a customised 
solution for connecting multiple houses within the same multi-storied building with a single 
Antenna/Reflector to receive Direct-to-Home services.

Smarter MDU Plug and Play Passive Solution brings such a solution to the industry, with global 
telecom players already saving between 40 and 50 per cent deployment time, along with 33 per 
cent reduction on man-hours used, for FTTH projects. Leveraging the latest GPON standards 
and fibre types, the Plug and Play kit eases network operation and maintenance by overcoming 
high-bend losses within buildings, empowering service providers to deliver consistent and better 
customer experience over its lifetime.

By significantly reducing installation time and minimising costs of deployment of fibre networks, 
global telecom operators as well as ISPs can meet demand in real-time, ensuring they can 
remain competitive and profitable.

To cater to the requirement of the demand of high speed connectivity and to give way for 
Internet of Things (IoT), blockchain, smart homes and autonomous vehicles, India needs to 
urgently accord more importance to deployment of fiber.

The government’s Fibre First initiative is, therefore, a most welcome step and the time for action 
is now. We hope that the proposed TRAI Consultation and the subsequent recommendations 
will help address the issues pertaining to the fibre cables and provide India the fibre base it 
desperately needs.

The writer is President, Broadband India Forum. Views are personal. Research inputs by Abhijit 
Panicker and Garima Kapoor
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India may be wrong in insisting on 
storing user data locally; storage 
not same as control
Published: October 9, 2018 2:23 AM

Data localisation is opposed to latest technologies like blockchain

TV Ramachandran, Kartik Raja & V Sridhar

Amongst a host of recommendations concerning aspects of privacy and consent definitions, the 
report of the Justice Srikrishna Committee (JSKC) appears to be generating considerable debate 
and views around its Clause 40 on data ownership: Restrictions on Cross-Border Transfer of 
Personal Data, which states that:

The NITI Aayog is expected to shortly release its paper on IndiaChain
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(1)  Every data fiduciary shall ensure the storage, on a server or data centre located in India, of at 
least one serving copy of personal data to which this Act applies;

(2)  The Central Government shall notify categories of personal data as critical personal data 
that shall only be processed in a server or data centre located in India.

While the clause has sparked heated discussions on what constitutes critical, personal and who 
decides, this article does not deal with these aspects. We, instead, focus on the recommendation 
of “processing and storing” of data in India—where there appears to be confusion between data 
residency or storage and control of data.

Incidentally, it is heartening that a host of governance initiatives like eMudhra and also several 
private applications are currently being developed on ultramodern distributed ledger (popularly 
known as blockchains) and edge-computing technologies. By their very definition, such 
technologies work on global chains of storage where data can reside in any part of the world but 
access is granted only to those with requisite permissions. These cutting-edge fields could place 
India on par or even ahead of other advanced countries in delivering efficiencies to its citizens 
and its economy. However, implementing the JSKC data storage recommendation is tough as 
law could negate these beneficial possibilities and, in fact, cause serious consequences, as Indian 
companies working on such technologies (including the government) would be disadvantaged 
significantly since they would need to create India-specific private blockchains. Not only would 
such private chains add onerous costs and huge time delays but would also be unnecessary due 
to the technologies prevalent today.

In this context, it is interesting to note the example of the tiny nation of Estonia, which has rolled 
out a technology called Keyless Signature Infrastructure (KSI) to safeguard all its citizenry data. 
Essentially, KSI encrypts all the data and stores the encryption keys in a blockchain distributed 
across across a national network of government computers. Actual storage of the data can thus 
be anywhere in the world, as per efficiency dictates.

Estonian government officials can monitor changes within various databases, such as who has 
made changes to a record, what kind of changes are made, and when they were made. The 
electronic health records of all its citizens are currently managed using this technology, and the 
country is planning to make it available to all government agencies and private sector companies 
in the country.

A brick-and-mortar analogy to such initiatives is bank lockers. Instead of focusing on where the 
lockers are, focusing on ownership of locker keys provides for all the control and protection 
needed by the parties concerned. We have cited the example of Estonia and KSI only to stress the 
point that the place of storage of data does not automatically guarantee access, control or security.

The implications of JSKC’s technologically-challenged recommendations could be significantly 
disadvantageous to India’s data ambitions. For example, the economics of data centres and 
storage has power and land accounting for greater than 75% of the costs. Countries that are 
more efficient in these aspects will hold the competitive edge in storage. Mandating companies 
to store data in India-specific data centres or country-specific blockchain would affect 
efficiencies across sectors. Be it the long-suffering agriculture sector where the NITI Aayog plans 
to use blockchain to track soil-testing data or the beleaguered banking sector that is forced to 
store information on India-based data centres, transaction costs will go up across the board and 
inefficiencies will consequently get passed on to the common man.

The NITI Aayog is expected to shortly release its paper on IndiaChain. We are confident it will 
clarify the advances made in technologies like blockchain and provide a mechanism for secure 
storage of encryption keys in a country-specific set of servers. Adding this to the IndiaStack like 
eKYC and UPI will not only protect the privacy concerns of our citizenry including Aadhaar, but 
also encourage rapid adoption of blockchain-related projects at scale. There is a clear potential 
for public policy to position India at the forefront of blockchain advancement, while European 
nations are still at a nascent stage of signing declaration of cooperation of European partnership.
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Such a distributed IndiaChain, developed and run cooperatively by technical institutions, 
government and relevant independent organisations, can also federate the responsibility and 
accountability of maintaining privacy and security of personal information of data subjects, which 
is one of the serious concerns of the Data Protection Bill.

It must be noted that such in-country stored encryption keys not only “protect” but also 
“control” insofar as data can be retrieved should there be a legal need to do so. (Solutions like 
India-specific encryption key storage on blockchain are distinct from the proprietary dynamic 
encryption safeguards incorporated directly by some global firms.)

Finally, such structural recommendations will do away with the ill-conceived notions of 
assuming locations of data storage being the only way to control and protect data privacy. Such 
a structural approach is needed to make the Indian elephant dance to the tunes of innovation 
and new technologies.

-Ramachandran is President, Broadband India Forum, and Honorary Fellow, IET (London); Raja 
is CEO, Phimetrics India Ltd; and Sridhar is Professor, IIIT Bangalore. Views are personal
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Public Wi-Fi: The next giant digital 
leap India needs to take or risk 
being left behind
Published: | September 29, 2018 3:15 AM

Liberalised Wi-Fi is a prerequisite for faster growth. If India doesn’t take this next 
giant leap of digital progress, it risks being left behind in the global digital race.

India is on the verge of a digital tsunami but is under-prepared in bandwidth capability to cope 
with the oncoming deluge. The new National Digital Communications Policy (NDCP) has raised 
the clarion call to connect all Indians together through their ‘Broadband for All’ proposal. This 
initiative will greatly advance India’s position of socio-economic progress on the global digital 
stage. With about 500 million internet users and more added by the minute, Indians have 
demonstrated a voracious appetite for mobile smartphone apps and video streaming—all of which 
consume tremendous amounts of bandwidth. Additionally, the introduction of 5G and Internet 
of Things (IoT) in the near future means huge amounts of data generated every second. Only 
steep acceleration of initiatives to drive the laying of optical fibre network, liberal licensing policies 
to create millions of public Wi-Fi hotspots, and improved satellite communications will help us 
compare favourably against China and other competing nations.

Illustration: Shyam Kumar Prasad
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It’s well-accepted now that internet penetration is an important engine of economic 
development. A 10% increase in the number of internet users can grow a country’s GDP by 1.4% 
(according to the World Bank). The internet is expected to contribute $537 billion to our GDP in 
2020, more than half of which is because of mobile apps (Broadband India Forum and ICRIER 
research). The BIF/ICRIER research shows that a 10% increase in the use of mobile apps can result 
in a 3.3% increase in India’s GDP. There are 530 million smartphone users in this country—all 
hooked on watching videos on their mobiles. A staggering 65-70% of all mobile data consumption 
is from video streaming (Nokia India Mobile Broadband Index 2018). This figure is 200 million 
more people than the entire population of the US, and this enormous volume is a magnificent 
opportunity that we cannot afford to miss.

The pressure is on us to meet the demands of both our urban and rural citizens. Streaming 
platform Hotstar reports that nine out of 10 Indians watch videos on their smartphones. 
Literacy and cost are no longer barriers to entry due to voice-enabled, low-cost smartphones. 
Additionally, the Indian economy is fuelled by the highly-profitable IT-BPM sector that contributes 
an incredible $167 billion with exports reaching $126 billion (India Brand Equity Foundation). We 
are extremely under-equipped to handle this demand. We need to quicken the pace at which we 
provide Broadband for All to stay competitive in the global market.

The Indian government’s plan to provide Broadband for All is a great start to enabling greater 
connectivity. While increasing optical fibre network and satellite communications is certainly the 
way forward, the fastest way to scale initial internet access is through public Wi-Fi hotspots. This is 
where we can learn from the successes experienced by China and other global counterparts.

The world is trending towards public Wi-Fi and the entire Indian ecosystem will have to work 
together to increase Wi-Fi hotspots or be at the risk of being left behind. India lags far behind 
other nations in this crucial aspect of digital infrastructure.

One hotspot in India currently serves a whopping 37,500 people, while in the US, there is one for 
every 2,000 people, South Africa has one for every 3,500 people, and Nigeria has one for every 
13,800 people. The entire world is moving towards an ideal of one hotspot for every 20 people, 
and this is a sign of economic prosperity for developing and developed nations in this digital age.

It is estimated that the world will have over 340 million public Wi-Fi hotspots by the end of 
2018. This grew exponentially from 50 million in 2014 (Maravedis Rethink research). Almost 70% 
of them are in the Asia-Pacific region. Liberalised licensing for Wi-Fi service has been the main 
factor boosting public Wi-Fi hotspots in other countries, and India cannot afford to place heavy 
regulations on simple services such as Wi-Fi. The US, Australia, the UK and Denmark are just some 
of the countries that do not require registrations or licences for public Wi-Fi providers. The EU 
has light registration requirements; Japan needs notification but light regulatory requirements; 
Canada has a simple online registration process; Nigeria, Cambodia, South Africa and many others 
ask for a light notification or registration with notice filing. These policies enable the proliferation 
of public Wi-Fi for the betterment of the country’s GDP, the citizens and overall development. In 
India, public Wi-Fi hotspots could potentially fall under a new Digital Infra Registration, featuring 
very liberal and light regulatory terms and conditions as recommended by the Telecom Regulatory 
Authority of India.

China took a liberal approach in 2006 and, as a result, has more than 6.1 million public Wi-Fi 
hotspots. In comparison, India has a woeful 36,000. Even countries like Indonesia and Mexico 
have a greater number of public Wi-Fi hotspots serving much lower populations. India’s goal is to 
grow to 10 million hotspots in the next five years, but we need about 8 million hotspots in 2018 to 
meet the current demand. In the next five years, our requirements will have rocketed.

Wi-Fi has tremendous advantages including faster scalability and is less dependent on heavy 
infrastructure. Growing the number of public Wi-Fi hotspots can offer a much-needed break for 
telecom service providers to offload cellular data onto Wi-Fi networks. This move will greatly 
reduce congestion on their existing burdened networks.

The addition of more public Wi-Fi hotspots will increase the number of users, which, in turn, will 
increase the amount of data downloads. This data traffic will have to be carried only by the telcos, 
and this will help boost their revenues. Let’s take the example of the Indian Railways system that 
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offers public Wi-Fi—20% of Wi-Fi users are willing to pay for better mobile broadband (outside 
train stations) after experiencing fast broadband service on Wi-Fi-enabled trains and stations 
(Analysys Mason report). There is a potential for 100 million people spending on handsets and 
cellular mobile broadband services after getting used to Wi-Fi on trains.

Objections from telcos are mainly due to how licensing requirements are structured. Indeed, it 
is best for the nation’s overall growth if we adopt a level-playing field. Licensing should be based 
on the service and not the type of service provider. The Wi-Fi services component is light; PDOAs 
(public data office aggregators) who provide only Wi-Fi services, and telcos could also have 
relaxed terms for the Wi-Fi service component only of their total basket of services, as long as 
they segregate and show that revenue stream without ambiguity. Telcos must realise that PDOAs 
can provide customers with a seamless experience regarding authentication and payments on the 
frontlines. Telcos also reap the benefits of this enhanced customer service because it increases 
the demand for public Wi-Fi. Small chaiwallas and micro-entrepreneurs in rural towns can also 
quickly offer Wi-Fi, and this can operate side-by-side with the large telcos. These smaller Wi-Fi 
connection hotspots can increase and improve last-mile connectivity, but the bulk of internet 
traffic will still rest and be carried only on the broad shoulders of telecom carriers.

The strong human yearning to connect with each other is the driving force behind 3.8 billion 
people globally embracing the internet in just a few decades. As our familiarity with the internet 
grows, the demand to access it anywhere and everywhere is going to be a necessity of daily life, 
not a nice-to-have. In aircraft, trains and automobiles, in buildings, elevators, basements, and 
anywhere else, this last-mile connectivity can be achieved only through the growth of public 
Wi-Fi hotspots. To achieve this, India needs to urgently emulate other nations in the matter of 
liberalised public Wi-Fi hotspots. It is time for government agencies, telecom service providers, 
and infrastructure providers to band together and heed this trumpet call for the next giant leap of 
progress towards Digital India.

(Research inputs by Chandana Bala)
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Why telcos must ring in  
blockchain tech
Published: September 05, 2018

Transparent and tamper-proof, the tech will help telcos expand their 
service offerings and earn additional revenue

That telecom companies in India are under financial strain is no secret. With continued 
aggressive pricing by the new entrant, there has indeed been heavy disruption. In order to 
grow at a sustained rate, the telcos are under pressure to introduce enhanced systems and 
technologies while maintaining cost-efficiency.

One of the important technologies being examined across the world is blockchain. And leading 
from the front is TRAI (Telecom Regulatory Association of India), which recently proposed the 
use of blockchain technology to curb and eventually prevent pesky telemarketing calls.

Telcos are pushing back on this due to high investment costs. They, per se, are not questioning 
the efficacy of blockchain technology. In fact, telcos have reportedly initiated evaluation 
processes. Vodafone India, for instance, is already at the proof of concept (PoC) stage with 
blockchain technology, working with IBM, while Airtel is believed to be currently involved in initial 
trials. Jio is also reportedly using start-up accelerator JioGenNext to bring blockchain-related 
start-ups on board for development.

However, as with most new technologies of promise, there is a certain degree of hype and the 
path of adoption, according to experts, is unlikely to smooth. Currently, the maximum possible 
speed of processing on blockchain is 6-7 transactions per second; this adds to the cost.

According to Huawei India, there are major technical barriers to entry, and moving blockchains 
beyond the proof-of-concept stage will require major industry players to support many types of 
usage over the public network, in collaboration with private entities and government regulators.
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Notwithstanding the initial difficulties, it is well worth evaluating blockchain in the areas of 
subscriber verification, fraud management and roaming. The chief feature of blockchains is 
decentralised management, which could be leveraged in telecom applications where centralised 
controls have not been successful.

Identity management

Blockchain can optimise ID management through instantaneous and automated processes 
based on smart contracts. It can be used as a shared ledger that helps in storing identities. 
The telco can then provide identity-as-a-service to partners (for example, travel agencies and 
e-commerce sites), thus allowing for additional revenue generation by negotiating appropriate 
agreements.

These can be incorporated by Indian telcos so that we have a trustworthy source of network 
wherein unlimited amount of data can be stored without getting tampered. The common 
perception is that data stored on blockchains are public. This is only partially correct as usage 
determines the kind of blockchain required (public, private or consortium). Private information 
on a blockchain system cannot be tampered with as every transaction creates a hash (a unique 
cryptographic fingerprint to each block). And since it’s a decentralised system, any manipulations 
would ring an alarm to all the users in the blockchain.

As illustrated in Figure 
1, blockchain can be 
used as the shared 
ledger that stores 
identity transactions. 
The TSP (telecom 
service provider) 
can earn additional 
revenue by providing 
identity-as-a-service 
to partners, which are 
mutually beneficial. 
When a subscriber opens an account with a TSP, the TSP creates a digital identity using 
blockchain tech.

The private key associated with this identity is stored safely on the eSIM. The TSP creates a 
virtual identity, using the public key from the digital identity, and adds the standard details like 
name, address, etc. It then adds a digital signature using its own private key. All the information 
regarding this virtual identity is then added to the blockchain.

During any 
transaction, all 
suppliers require 
the identity of the 
consumers. The same 
can be achieved using 
the aforementioned 
blockchain system. 
After attaining the 
virtual identity of 
the subscribers, the 
supplier (say, an 
e-commerce site) then looks to check the authenticity of the virtual identity, so its app takes 
the public key from the virtual identity, encrypts a challenge and sends it to the TSP app which 
decrypts it (because it has the associated private key). To complete the process, the e-comm 
site generates an e-commerce virtual identity which is then stored in the ledger. Figure 2 depicts 
a simple five-step process through which user IDs can be authenticated through blockchain. 
This would eliminate customers’ need to sign up at every vendor to prove their identity and 
credentials using physical or digital documents.
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Data management

Another important use of blockchain tech can be in data management. Educational institutions 
issue certificates and degrees to their students to signal the completion of a course. The current 
system of managing certificates is slow, unreliable, and disjointed. For example, at the University 
of Delhi, it takes minimum two years to get the official degree. As a consequence, students often 
face difficulties while applying for higher studies and jobs. With the help of blockchain, data can 
be managed, stored and shared safely. If all the data get stored in the cloud, handing out official 
degrees after the completion of the course is a possibility.

In the current system, a large number of students get fake certificates from third parties. This 
leads to employers calling the university to verify if the certificate is valid. Such a tedious and 
long process can be replaced by using blockchain, where the TSPs can provide blockchain-
based identity verification, data management and storage services to both private clients and 
subscribers.

For instance, an ideal situation would be where the educational institution ties up with the TSP to 
digitise and store student certificates on the blockchain. For the students and alumni who wish to 
be part of this process, their identity and degree certificates are verified by the university through 
internal processes, and the university then hands out the digital copy of that certificate (that 
carries course name, date of issue, etc) to the graduate.

If a prospective employer wishes to verify the certificate, the employee only needs to produce 
the digital certificate available on the blockchain.

A similar process can be followed in other fields where the TSP can further benefit by extending 
related authentication services to corporate clients for all types of documents, such as insurance 
certificates, airline tickets and hotel reservations, where digital storage and verification may be 
required.

Due to the decentralised system of blockchain, every participant in the blockchain system has a 
copy of all the list of transactions. Every action is transparent and hence prevents any tampering 
and revisions.

India should not be a laggard in the use of this new technology. With its IT prowess, it could 
actually help fine-tune the tech and be a leader in this field.

The author is Hon.Fellow of IET (London) and President of Broadband India Forum. The views are 
personal.
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TRAI’s little-known pro-customer 
ruling is a tech-based trailblazing 
measure to end menace of pesky 
calls and SMSs
Published: | September 4, 2018 1:32 AM

Operators have also been trying hard, but have had to plead helplessness due to 
bulk SMS providers and unauthorised agents who have sourced the data from 
leaks within the merchant ecosystem.

Friday, the 27th of July 2018, marked an eventful chapter in India’s drive towards protecting the 
rights of its citizens in data economy. Recommendations of the Justice Srikrishna committee 
on the ‘Personal Data Protection Bill’ generated immense interest both within India and globally. 
Both traditional and social media were abuzz with their opinion, views, debates and discussions. 
Consumer polls, coupled with experts, chimed in with their perspectives, so much so that some 
even pronounced their own ‘judgment’.

TRAI’s little-known pro-customer ruling is a tech-based trailblazing measure to end menace of pesky calls and SMSs
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Barely a week before this mega event, on Thursday, July 19, the Telecom Regulatory Authority 
of India (TRAI) issued a 113-page clear and comprehensive pro-consumer but rather low-
key notification entitled ‘The Telecom Commercial Communication Customer Preference 
Regulations’ (TCCCPR). This event attracted barely a murmur, even though it was just as historic. 
In fact, this is probably the first technology-driven major customer protection regulation that has 
ever been seen in India and probably in any country.

The key trigger point for the TRAI regulations was the fact that despite the popularity of 
processes like DND (Do Not Disturb, also known as the National Do Not Call Registry, or NDNC) 
which have had lakhs of users signed up, innumerable hapless consumers continue to get 
bombarded by unsolicited calls/messages on a daily basis. So much so that these calls have 
almost degenerated from nuisance to harassment.

Unsolicited Commercial Communications (UCC), or pesky unwanted calls or SMS, in common 
parlance, have been plaguing Indian mobile users for many years now. Successive regulatory 
bodies have battled this problem with limited success. TRAI came out with its first framework to 
curb the UCC menace as early as in June 2007, and then a revised TCCCPR in December 2010. 
The problems of UCC continued and the authority valiantly battled on with 16 amendments to 
its TCCCPR 2010 by 2014, and a Direction in August 2017. However, these heroic efforts did not 
eliminate the menace.

Operators have also been trying hard, but have had to plead helplessness due to bulk SMS 
providers and unauthorised agents who have sourced the data from leaks within the merchant 
ecosystem. All parties within the ecosystem agree that the vexing problem needs addressing.

A key nuance for any proposed solution has to take into account the fact that guidelines laid for 
tight implementation of commercial communication in no way create any kind of roadblocks or 
hurdles for the swift and seamless delivery of such messages to end-consumers.

From a regulatory perspective, a bigger challenge presented itself. If commercial communication 
could not be bound to respect data privacy (from entities operating within the country and in 
a highly regulated industry like telecom), what hope do we have of protecting the data privacy 
rights of our citizenry in the global realm of OTT services?

The ability to protect what is in our control is very much the first step towards guaranteeing the 
implementation of any new laws or policies. What is most impressive about TRAI’s proposed 
regulation is that it not only addresses the above listed problems, but also provides an extremely 
practical and detailed mechanism to implement the same. For the first time, a modern 
technology—Distributed Ledger Technology, or blockchain—is being invoked for bailing out the 
harassed customer.

Unlike regulations seen in other parts of the world regarding data privacy, this one stands out for 
the following reasons:

1.  It is useful in a concept like GDPR, i.e. protecting the privacy rights of the citizens from 
unwanted messages. However, unlike other policies, it focuses on a single problem—
commercial communication—and addresses its resolution in a holistic manner. Thereby, 
there is complete clarity for all parties on what exactly needs to be done and their respective 
roles in the protection exercise.

2.  It is simple to understand and detailed on execution. Unlike regulations that are generally 
strong in theory and lacking in the specifics, this one not only specifies what needs to be 
done, but also provides technological and process guidelines on implementation. These 
include recommendations on technologies like blockchain and AI in specific areas, to keep 
the solution future-proof, scalable and cost-effective.

3.  It is good for all as it protects citizens’ rights while maintaining business interests of trade and 
industry. Telecom operators, commercial entities, campaign management providers can all 
guarantee their revenues in the midst of dwindling messaging services. In short, a win-win for 
all the parties. This is clearly brought out by TRAI in its explanatory memorandum in Sections 
11.6.1 to 11.6.4.
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(a) Operators can potentially charge higher for authorised commercial content as well as enter 
into longer-term agreements with entities which mandatorily use transactional messages;

(b) Institutions like financial firms can guarantee customer privacy without the fear of 
unauthorised customer data access;

(c) Bulk campaign management providers can differentiate themselves through their best 
practices compared to the competition.

4.  More importantly, the regulation allows for ecosystem providers to define their own set of 
‘code of practices’ and self-regulate on the basis of ‘assumed compliance’. Regulatory bodies 
would only intervene to enforce in case of customer complaints showing non-compliance.

5.  Finally, the key concept of fairness of ‘consent’ is well-addressed. 
By embracing all of the above, regulators and ecosystem providers have shown their strong 
and deep commitment in building data-driven economy and also showing direction to 
other countries. These regulations embody technology, innovation and leadership in swiftly 
addressing a global top-of-mind problem. Moreover, the investment for implementing the new 
regulation could possibly be leveraged to deploy the technology for other revenue-generating 
apps and thus provide a reasonable Return on Investment. Truly, this historic regulation needs 
to get its well-deserved recognition and earliest implementation in our country.

By- TV Ramachandran and Kartik Raja. Ramachandran is President, Broadband India Forum; 
Raja is CEO, Phimetrics India Ltd. (Views are personal)
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Published: August 6, 2018

Broadband India Forum (BIF) welcomed the TRAI recommendations for Promotion of Local Telecom Equipment 
Manufacturing for its realistic assessment of India’s true potential in Telecom Equipment Manufacturing and for 
delineating measures that would enable the sector to transition from high import dependency to become a global 
manufacturing hub. While having done so, it has glossed over some of the important measures required to pull the 
sector out of the limping state that it is currently in.

Commenting on the TRAI Recommendations, T.V. Ramachandran, President, Broadband India Forum said, “While 

TRAI must be lauded for the measures that they have recommended for promotion of local 
manufacturing of telecom equipment viz. simplification of the process for induction of new 
technologies/products and for setting up trials & pilot projects, review of the PMA Policy including 
the Value Addition norms, so that it is aligned to market realities etc, however one is disappointed 
to note that the Regulator has overlooked some other key measures viz. Removal of Barriers 
for setting up Global R & D hub in India, distinction in treatment between Telecom handsets 
and Networking Equipment manufacturing , Robust IPR Framework to protect Technology & 
innovations , Respect for Protection of international Patents ( SEPs), Focus on creation of world 
class Global Manufacturing hubs by promoting Make in India for the World and not just Make in 
India for India and to remove cost disparity in Exports from India

Focus On Innovation & R&D

Today, India’s domestic manufacturers remain largely reliant upon the innovations and standards 
set up by the international players and organisations. Consequently, Manufacturing value 
added (MVA) by Indian manufacturers, either OEMs or ODMs, is relatively small due to high 
dependence on imported components and completely built up phones. Considering rapid 
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increase in smartphone penetration from current levels and large dependency on imports, a slew 
of measures around making India a Global R & D hub, having a robust IPR framework, focus on 
exports etc is crucial for Govt’s flagship project -Make in India.

Different Approach For Manufacturing For Handsets vis-À-vis 
Networking Equipment

The other issue to consider is the distinction between telecom handset manufacturing and 
electronic manufacturing while formulating policy initiatives to boost local manufacturing . 
It is perhaps pertinent to state that while handsets are primarily in the ‘ low technology, mass 
market ‘ dominated B2C sectors, whereas the Telecom Networking Equipment manufacturing 
is essentially in a ‘ high & complex technology associated with low volumes ‘ B2B market with a 
limited set of consumers .

Telecom Handsets Manufacturing –Need To Incentivise Value Add

The reality of handset manufacturing in India is that there is not enough domestic investment 
occurring and the manufacturing consists mostly of producing knocked down sets; there is little 
value addition occurring (6%) locally. Under the Govt’s PMP program, the primary objectives are 
that of promoting depth in the domestic manufacturing of cellphones and their components 
over a period of time, and that of substantially increasing local value addition in such 
manufacturing activities. However, the foundation of PMP rests on increasing customs duties 
for imported components. However, India’s ability to raise customs duty is limited. Therefore, 
a cleaner approach would be to give direct fiscal incentives to the manufacturers. BIF & EY in a 
joint study in 2016 had proposed to refund the GST paid to the manufactures as a fiscal incentive 
This would motivate Indian manufacturers to add more value since GST directly measures the 
value added by the manufacturers.

Telecom Networking Equipment-Need For Export Focused Strategy

However, the situation with network equipment manufacturing is very different. Due to high 
complexity in network equipment manufacturing, it is imperative for companies to establish 
manufacturing at global locations that can cater to as large a market as possible to achieve 
economies of scale by maximising volumes as the local market in India for networking 
equipment is a smaller market, in comparison. So, the growth of the sector is likely to be sluggish 
and local manufacturers would need to rely on exports.

The need for large market and scale directly translates into the necessity for increased focus 
on a ‘Make in India for the World’ strategy for telecom manufacturing instead of relying only 
on a ‘Make in India for India’ strategy. However, to be able to compete in the export market, 
there must be an ecosystem in India that reduces export transaction cost thereby allowing the 
manufacturer better margins, and thus make their equipment more attractive.

Strategy To Make India A Global R&D Hub

Local Telecom equipment Manufacturing must have a special place for incentivizing local R & 
D. As the telecom industry is a fast paced and fast changing industry , we need to ensure that 
we provide all support to make India a global R & D hub to keep pace with the rapid change of 
technology. Procedures & processes for import of Capital equipment to set up R & D labs out of 
India need to be simplified. – CT Bureau
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Srikrishna committee report: 
Draft privacy Bill impractical and 
protectionist
Published: | August 25, 2018 2:20 AM

The assumption that the government is granted open access to personal data 
solely based on location violates the very right to privacy that it set out to protect.

As part of his fiery Independence Day speech, PM Narendra Modi said that India is poised for 
record economic growth and is a land of reform, perform and transform. He likened the Indian 
economy to “an elephant starting to run” (IMF). In stark contrast to this economic vision, the 
newly released Srikrishna committee’s (SKC’s) draft bill adopts a very bureaucratic, impractical 
and protectionist attitude towards data protection and privacy. This type of policy-heavy law 
creates a harsh and inflexible atmosphere for businesses trying to comply with regulations and 
stay competitive in this global market. Will the Indian economy “elephant” now be forced to run 
in circles or run backward? A worrisome prospect indeed.

The Srikrishna committee recently submitted their draft Personal Data Protection Bill, 2018, to the ministry of electronics and information 
technology. (Reuters)
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The Srikrishna committee recently submitted their draft Personal Data Protection Bill, 2018, to 
the ministry of electronics and information technology (MeiTY). The draft bill borrows much 
from the European Union’s recently released GDPR (General Data Protection Regulation) and 
this is not unexpected. The general expectation though had been that while adopting the many 
beneficial aspects of the GDPR, the SKC would strike a golden mean between two extremes—the 
United States’ market-leaning approach and the protectionist stance of the EU’s GDPR. However, 
their final recommendations actually add far more onerous layers related to data localisation 
requirements. Data localisation refers to the obligation for all companies that collect, process or 
store Indian citizen data to store said data, or a copy of the data, in India. The intentions behind 
this seem to be two-fold. Firstly, the belief seems to be that physically storing personal data 
in India will provide access to it and help curb unlawful use of data. Secondly, some optimists 
believe it will fuel economic growth through the proliferation of data centres across the country. 
Both assumptions are unfortunately flawed.

The assumption that the government is granted open access to personal data solely based on 
location is concerning. Lack of restrictions on government policing of personal data may enable 
an Orwellian ‘big brother’ type surveillance and end up violating the very right to privacy that it 
set out to protect. Additionally, a progressive alternative approach to localisation (like the APEC 
Cross-Border Privacy Rules) that permits data flow across boundaries will boost the economy 
much more than relying on data centres. It has been shown that all types of flows acting 
together have raised global GDP by 10.1% over what would have resulted in a world without 
cross-border flows. The value of this in data flows amounted to $2.8 trillion in 2014 alone—a 
larger impact than goods trade (McKinsey)! For India, data from digital apps are expected to 
contribute about $270 billion by 2020—or 8% of our GDP (BIF-ICRIER). The Indian IT-BPM 
(business process management) industry is already 8% of our GDP and is worth a staggering 
$173-178 billion (IBEF). The big data analytics sector in India is expected to experience a big 
leap and grow eight-fold to $16 billion by 2025 (Nasscom). This boom is primarily driven by US 
policies that promote cross-border data flow. This rapid digitisation is expected to unlock $39 
billion of export opportunities by 2022 (KPMG). With the proposed new law, is India closing our 
digital borders and is it just a matter of time before other countries follow suit in retaliation? Will 
this hamper the ability to achieve our government’s forecast of 7% + annual growth?

Running data centres is a huge undertaking that requires tremendous amounts of power and 
cooling facilities. Some data centres need as much power as it takes to run a small city—power 
we cannot afford to redirect from our recently electrified villages and towns. The government 
has made great strides in providing electricity to villages and towns across India and we have a 
long way to go before our infrastructure can support running data centres efficiently and safely. 
Recently, a company announced the setting up of a data centre at a cost `1000 crore in West 
Bengal. For the data consumption of this country, we would quite possibly need several scores 
or maybe even a couple of hundred such data centres. We neither have access to such funds 
domestically nor do we have the time frame that would be necessary to implement this.
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It would be remiss not to indicate the positive aspects of this draft bill. In particular, the focus on 
protecting an individual’s personal data—such as the right to information about what personal 
data is collected and how it is processed. There is also a section on the ‘right to be forgotten’ but 
not without conditions and an overseeing officer to determine if data can indeed be forgotten 
and erased. The requirement for organisations to notify citizens of data breaches in a timely 
manner is commendable. Such alarms are essential for our national security but imposing heavy 
penalties may be counter-productive. Throughout history, this type of punitive compliance-
driven law has failed to address the issues it was created to solve. It failed momentously in the 
Indian telecom industry where penalty-related issues neither produced results for government 
nor resulted in a smooth flow of business for industry. It mostly resulted in a win-win for lawyers 
and courts with a busy legal system.

Even legal experts such as Srikumar and Mohanty pointed out that the SKC has erred seriously 
in assuming that forcing local storage of data would ensure access to it. US law bars American 
companies from disclosing user data to foreign governments.This is irrespective of the location 
of the data. Data can be shared only upon receiving a federal warrant. Thus, it is totally flawed to 
assume that localisation of data automatically gives access to it. If the goal is to ensure suitable 
action against wrongdoers, taking a look at the United States’ CLOUD act could give the Indian 
government more jurisdiction over violators of data rules across the world. Even the EU’s GDPR 
enforces compliance without restrictions on the physical location of data.

The Srikrishna committee, headed by former Supreme Court judge, Justice BN Srikrishna, took a 
year to consider key stakeholder input. However, the final draft leans heavily in favour of the legal 
sector and has the potential to adversely impair the vision outlined by the Digital India Initiative 
and the National Digital Communications Policy (NDCP) and inadequately addresses data privacy 
concerns. The recommendations are heavily prescriptive and quite bureaucratic, featuring 
discretionary powers and draconian penalties. The committee has erred in failing to consider the 
IT and socio-economic ambitions of India and mistakenly adopted inappropriate Western norms 
in its recommendations. Over 150 citizens, including prominent experts in the field of law, have 
written to Union law minister Ravi Shankar Prasad about their issue with

this draft bill that includes a lack of diversity of interests represented within the committee.

Is there still a ray of hope? The writer earnestly believes so. MeiTY is now responsible for crafting 
the final bill after taking a range of feedback into account prior to initiating the process of turning 
it into a law. It is indeed heartening to note that such a feedback process has been initiated by 
the government and time has been provided till September 10 for submission of comments.

The Modi government is keen on making enterprise and innovation easier so that India 
becomes an innovation hub. Prime minister Narendra Modi spoke of the concept of “Vasudhaiva 
Kutumbakam”, or ‘the world is one family’. At the World Congress on Information Technology 
2018, he stated,”In the 21st century, technology is becoming an enabler for this concept. It 
helps us create a seamless, integrated world. A world where geographical distance no longer 
remains a barrier in collaborating for a better future.” Is the data protection draft bill in direct 
opposition to this?

Research inputs by Chandana Bala
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TRAI’s 5G auction guidelines  
fall short
Published: | August 18, 2018

Opportunity Missed to Shed Legacy Shackles due to inadequate auction sales, low 
rise of final price over reserve price and poor correlation between bands.

We are at the threshold of the new 5G era with almost unbelievable benefits of bandwidth and 
a new digital society. Much will, of course, depend on the adequate availability of appropriate 
spectrum. The eagerly-awaited regulatory recommendations for spectrum auction, including 
the all-important 5G spectrum, have just been announced. Are there rejoicings and celebrations 
everywhere? Unfortunately not; while the recommendations are very good in many respects, a 
few important aspects have been overlooked and, in the context of India’s need to embrace the 
digital benefits, this represents huge opportunities missed.

Firstly, the good news

A huge quantum of spectrum in multiple bands—as many as eight bands—is sought to be 
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auctioned. Not only this, the quantum of spectrum recommended for auction is enormous—as 
much as 8600 MHz! So, effectively, this is a mega auction. The earlier big bang auction of 2016 
featured only 2355 MHz or less than 30% of the current recommendation. The availability of such 
a large quantum of spectrum and so much choice should indeed help, reserve prices being right, 
to get a rational price discovery in the auction. Apart from the above positive aspect, there is 
another significant feature—a 42% reduction in valuation and reserve price of the prized 700 MHz 
spectrum which regrettably featured a complete auction failure earlier. In other bands also, there 
is a RP reduction ranging from 10% to 40%. On the face of it, this also looks very commendable.

A third and highly laudable recommendation is the introduction of spectrum audits by an 
independent agency to ensure the efficient usage of this precious resource by all users, both 
private and public. This is a longstanding need and with air waves being the property of the 
citizens of India, it is indeed important to audit its usage by an independent expert body.

Why then are we disappointed?

To understand this, one needs to first appreciate that our e-auctions of spectrum since 2010 can, 
by no stretch of imagination, be termed to have been successful. Quite the opposite: There have 
been continuing issues with our spectrum pricing that have, unfortunately, not been addressed 
by TRAI.

The accompanying graphic shows that if one looks at all the 6 auctions held since 2010, only 
about 62% of the cumulative spectrum has been sold. Of course, there have been a few 100% 
sale auctions but most of these were due to abnormal pressures like the spectrum roadmap not 
being clear or licence extension compulsions, etc.
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The above view is strongly reinforced when one notes that most of the sold spectrum went at 
the fixed reserve price or very close to it, namely, there has been very little market discovery of 
the true value of the spectrum and only a sort of administered or allocated price has been the 
result invariably. Under such a serious situation, mere price adjustments will not suffice and it 
needs a radical review of the price valuation fundamentals.

Also, importantly, the value of licensed spectrum is not proportional with the market realities. 
There is no correlation of value amongst different bands in the same circle or band-wise 
correlation amongst various circles. In summary, these three characteristics of inadequate 
auction sales, low rise of final price over reserve price and poor correlation between bands 
as well as circles, together inarguably constitute the description of unsuccessful auctions and 
warrant a relook at the complete methodology, especially in the context of an uncertain business 
case for 5G and, most probably, low margins per unit.

Against the above background, Broadband India Forum (BIF) had formally proposed, to both 
TRAI and DoT, a practical solution for valuing spectrum linking it to revenue-earning potential. 
This has regrettably been ignored, and has not been discussed or even acknowledged. We are 
not claiming that this is the right solution or only solution; what we seek is consideration of a 
practical solution of this type and the discontinuation of a past practice that has not yielded the 
desired results.

A 5G price of Rs 492 crores may, in isolation, not seem very high but considering that i) 5G is 
completely uncharted waters in respect of use cases and business potential and that, ii) even 
Korea, a far more affluent country and one of the most advanced in the globe for broadband and 
5G, auctioned this spectrum for about one-fourth of TRAI’s recommended sum.

TRAI also, very sgnificantly, missed making recommendations for the special framework required 
for 5G trials. This is extremely important for network operators and their partners to have enough 
appetite for this project. TRAI could have made recommendations like keeping the trial spectrum 
free and the mandating of the trial period for at least 6-12 months after the trial setup is ready. 
Moreover, at the end of the trial, if the operator wishes to continue using the same spectrum, 
it should have the right of first refusal on matching the later-discovered auction price.Without 
such a bold and progressive approach, we may not see much headway in the 5G trials because 
no operator would like a complete spectrum disruption after all the troubles of trials and proving 
the difficult business case with possibly low and tight margins. Last but not least, since 5G is a 
national priority, it is important to recommend that a significant part of the heavy funding for 
trials should be borne by the Centre.

While 3.5 GHz is a good general purpose 5G spectrum, one also needs the specialist ultra-high 
capacity millimetric wave to be able to architecture the specialist applications that only 5G can 
serve. While a 28GHz is fraught with difficulties, consideration of 25 GHz is a good possibility. 
This unfortunately has been not considered. This miss is particularly significant since India is 
highly deficient in fixed line availability.

All in all, these TRAI recommendations, though good in parts, do not seem to have exploited the 
excellent possibilities for 5G through bold, far-seeing recommendations. We are continuing with 
old chains when the promise of the new 5G generation could well justify the discarding of legacy 
shackles. The 5G tide has started rising elsewhere in full flow, but we seem to be in danger of 
missing it.

(The author is the President of Broadband India Forum and honorary fellow, IET (London). Views 
are personal)
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Many hills to climb before Digital 
India
Published: | August 14, 2018

The draft National Digital Communications Policy 2018 appears good, but it is a 
mere beginning.

Imagine a scenario where no one in the entire continent of Europe has a mobile phone or 
access to the internet. Unable to access banking services, apply for jobs, get educated and 
avail the same benefits as people online, these nations would struggle to stay afloat in today’s 
digital world and their economies would plummet. A very worrisome picture, isn’t it? This is not 
a fictional state but a stark reality before us because this is the staggering number of Indians 
without access to the internet today.

The world over, a country’s economy is increasingly tied to its people being online. India, with its 
strong aspirations, has much to do to catch up. Liberal and relevant growth-friendly government 
policies and healthy market competition are the critical engines of boosting the country’s 
growth. India is growing at about 7% annually and is estimated to overtake both the UK’s and 
Germany’s economies in about 10 years, to become the world’s fourth-largest economy. 
India’s telecommunications sector experienced a high 7.3% growth in the past two decades, 
thanks to government policies such as the National Telecom Policy of 1999 (NTP 99) and fierce 
competition in the market. The world is changing, and battle lines are now being drawn on the 
digital front. Currently, digital products and services contribute only 4% to India’s economy but it 
is estimated to jump to 60% of the GDP within the next four years (Microsoft research).
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Prime Minister Narendra Modi’s Digital India mission hopes to achieve just that. The landmark 
policy NDCP (National Digital Communications Policy 2018), due to release any day now, has 
been developed after a mammoth collaborative effort that involved all key stakeholders. While 
the contents of this epoch-making policy are truly remarkable, more noteworthy is the brilliant, 
open and consultative process followed in developing it.

Both public and private sectors came together with a singular focus and an inclusive approach 
on the common man’s needs with clear initiatives such as Broadband for All, Fibre First and more. 
Without this type of teamwork, the general public would have suffered from fractured policies 
that pushed individual political agendas. This type of increased joint effort by government 
agencies also continues to build the hopes, aspirations and pride of Indians in India and around 
the world. This provides greater confidence in the working machinery and efficiency of the 
Indian government, and sets the stage for greater global investments in India.

The Department of Telecom (DoT) set up around a dozen specialist working groups, each 
entrusted with one field or speciality—legislative approach and licensing, spectrum management, 
allocation and pricing of resources, new technologies, consumer protection and privacy, 
infrastructure, satellite communications, Make-in-India and Digital India.

This type of open and transparent consultative process when generating a new economic policy 
of national importance has never been seen before, either in India or anywhere else in the world. 
India has set an impressively high standard in policy-making which many other nations could use 
as a template now and in the future.

In this exercise, DoT gathered inputs from different organisations like the chambers of commerce 
(CII, FICCI, Assocham), the Broadband India Forum (BIF), the Cellular Operators Association of 
India (COAI), telecom providers, internet providers, and product manufacturers.

This was also the first time that the telecom regulator was formally involved and requested to 
provide recommendations for drafting the policy. This is significant because it ensures a holistic 
and inclusive approach for all required stakeholder buy-in prior essential to executing the 
policy. The Telecom Regulatory Authority of India (TRAI) launched a comprehensive process of 
consultations to evolve recommendations which were sent into the government.

Once a draft policy was prepared, it was made available on the internet for a few weeks and 
comments invited from all. The fine-tuned draft is under review by the multi-ministerial apex 
body for telecom policy-making, the Telecom Commission. We believe it has been approved and 
the policy is due to be released any day.

This teamwork means that the policy focus remains solely where it belongs—the needs of the 
Indian economy and Indian consumers. When all stakeholders have provided their approval, 
there is a drive towards execution and achieving results. Instead of multiple siloed policies, 
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we now have a unified digital communications policy that ties all the moving parts required to 
ensure the Digital India vision becomes a reality. We have eschewed the obsolescent views of 
‘telecom’ and girded ourselves up for entering the modern era through a digital communications 
policy, tailored to emerging India’s vision and requirements.

This era of digitisation is essential to benefiting all the citizens—in both urban and rural areas. The 
government estimates getting $100 billion in investments to the digital communications sector 
and generate employment. The Union minister for electronics and information technology Ravi 
Shankar Prasad once stated: “IT gives employment to about 30 lakh people. Once Digital India 
becomes reality, we can give jobs to five crore plus people”. Achieving the Digital India mission 
of Broadband for All and introducing innovations such as 5G and Smart Cities will be a significant 
part of sustaining this growth.

For India to take our rightful place as one of the largest economies within a decade, we will need 
a laser-like focus on all things digital and the implementation of the sterling proposals already 
crystallised in the NDCP. Taking steps to connect all citizens online, introduce cutting-edge 
innovations such as improved broadband capabilities, 5G, Internet of Things (IoT) to run Smart 
Cities and investing in high-quality fibre technology are critical to GDP growth.

Some critics may ask, “Why should someone with limited access to food, water and electricity 
care about mobile data and the internet? Why would the urban and the well-to-do, already 
armed with their smartphones and Netflix, care about the rest of India getting digitised through 
Broadband for All, optical fibre networks and greater satellite coverage?”

The ability to get an education, gainful employment, access government schemes and conduct 
financial transactions depends on access to high-speed internet and mobile data. Getting rural 
India online means access to resources to help them work and make better use of government 
resources and financing options. Additionally, there is a direct proven correlation between a 
strong economy and the rate of employed women. In India, that number is a low 26%—but 
digitising the country will bring Indian women the ability to work and earn a living for their 
families. India would be 27% richer just by empowering greater numbers of women to work 
(International Monetary Fund estimate). The access to quality education, safe working conditions 
and employment opportunities are paramount and the internet can contribute greatly to this. 
Take the success of Internet Saathi, the Tata Trusts and Google partnership, which provides digital 
literacy and employment opportunities for women. Over 1.5 million women across 150,000 
villages have been trained in using the internet to help better their lives.

For Indian businesses, the Indian digitisation boom leads to millions of more consumers for 
products, technologies and services in all sectors—retail, banking, mobile payments, education, 
entertainment, industrial, healthcare and more. The introduction of cutting-edge technologies 
such as 5G will enable faster and more efficient communication and can establish India as a 
global centre for IT services, data centres and much more. Furthermore, using made-in-India 
products to lay high-quality optical fibre cables and develop Smart Cities will increase the 
demand for Indian products and boost Indian businesses even further.

Successive governments’ strategies of regularly reviewing and updating telecom policies to stay 
relevant and take the latest innovations into consideration provided the telecom sector a big 
thrust. The NDCP 2018 is the fifth wave of policy to be released by the DoT and, if executed as per 
plan, will help lift millions out of poverty and help India develop into a global hub for a multitude 
of business sectors. Nelson Mandela once said, “After climbing a great hill, one only finds there are 
many more hills to climb”. Similarly, the Indian telecom sector has to overcome many obstacles to 
become the fastest growing sector over the last 20 years—and we have many more hills to climb 
in the form of digital advancements to reach our desired spot on the world stage. We cannot 
rest on the laurels of NDCP formulation. The formidable journey of implementation is just the 
beginning and this is what will decide the commitment to NDCP and Digital India.

The author is a President of Broadband India Forum and Honorary Fellow of the IET (London).

(Research inputs by Chandana Bala.)
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Will India Take the ‘High-Count 
Highway’ to Meet the Demand For 
High Bandwidth?
Published: | August 06, 2018

By: T. V. Ramachandran

An ambulance whizzes through busy Indian metro traffic, siren blaring. Rush hour for evening 
commuters makes it harder and harder to push through main roads. The paramedics are hard 
at work trying to resuscitate their patient in the back of the ambulance – but need to get to a 
hospital quickly. Now picture this scenario. An emergency doctor is beamed into the ambulance 
and provides timely guidance to the paramedics regarding next steps. The ambulance driver 
meanwhile is guided in real-time by a reliable, fast and accurate GPS system that shows him a 
path with less traffic. These two technological interventions could save lives at a time when each 
second counts.

This is just one of the scenarios that the promise of a ‘Digital India’ aims to solve for millions of 
Indians. Having high-capacity bandwidth infrastructure such as high-quality optical fibre cables is 
the way to elevate India’s businesses, healthcare, financial services, e-government initiatives and 
others. However, a one-size-fits-all is not the approach to laying optical fibre networks. Strategic 
planning of the types of optical cables required based on the location and data requirements at 
hand will ensure that India meets the needs of its citizens.

India is the second biggest internet market with over 450 million of us getting online. This 
number is expected to grow exponentially to 635.8 million users by 2021 – and we will still 
have millions more that need access to the internet. Additionally, our voracious appetite for 
video-based content has taken over the internet. It is predicted that as early as 2019, videos will 
constitute 80% of all internet traffic world over. This video-based content will certainly consume 
vast amounts of bandwidth.
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In an ideal world, any content transmitted will be reproduced exactly without loss of information 
or delay to the end user. However, in the real world, a lot of this depends on the capacity and 
quality of the optical fibre network at hand. So, merely adopting fibre technology is not enough 
in these times – quality counts.

Honourable Prime Minister Narendra Modi eloquently stated, “Cities in the past were built on 
riverbanks. They are now built along highways. But in the future, they will be built based on 
the availability of optical fibre networks and next-generation infrastructure.” Any country that 
intends to maintain a powerful position as a global leader in the future will have to invest in a 
high-quality fibre network. Our Central Government is clearly aware of the pressing need for 
superior information superhighways to realize the dream of a ‘Digital India’. As India prepares to 
be amongst the forerunners of 5G technology adoption, leverage Internet of Things (IoT) and 
embrace more automation, we will need to see more than 10 Gbps speed – and a high density, 
high-quality optical fibre network can get us there.

Quality of cables is measured in ‘counts’. High count cables allow data to travel at faster speeds, 
for longer distances, maintain its integrity and the cables can withstand extreme conditions like 
under oceans or at very high altitudes. A one-size-fits-all approach is not effective and using 
low-count cables could lead to data delays (latency) or a reduction or loss of signal (attenuation). 
It is extremely important therefore that for futureproofing our networks for the increasingly 
bandwidth-hungry applications of tomorrow, high count fibre of 864 count fibre count is 
deployed, especially in cities. While naysayers might grumble about the higher deployment costs 
and the operational challenges in maintaining underground fibre, one has to only remember that 
all these are worthwhile and more when we realise that the incremental effort can fetch us as 
much as 25 times capacity!

Additionally, the type of cables required depends on the location and situation at hand. Cables 
inside buildings will need to be bend-resistant and impervious to other types of pressure. There 
are other factors to consider. When laying cables for long distance transmissions in the case of 
connecting two cities together, a cable that can maintain signal integrity over long distances 
is required – such as a single-mode cable. However, a cable that can transmit much larger 
amounts of data in one shot should be used for shorter distances within a city to provide high-
speed and large capacities for businesses. 

The Department of Telecommunications (DoT) is in agreement that optical fibre networks are 
important to India’s development as indicated in the National Digital Communications Policy 
(NDCP) 2018 draft released in May this year. The policy shines a spotlight on a ‘Fibre-First 
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Initiative’ which intends to bring fibre connectivity to tier I, II and III cities and towns across India. 
Currently, less than a quarter of India’s towers are fibre-connected and indeed, fibre-deployment 
is of the utmost importance. However, there is no mention of the quality requirements for fibre 
cables that are required to usher in the new zettabyte era of bandwidth.

The process of laying an optical fibre network requires a significant amount of time, money and 
resources for any nation – and India is no exception. With billions of people to connect through 
thousands of densely populated regions, focussing on a high-quality optical fibre network at the 
get-go is advisable. This ensures we address the bandwidth and data quality requirements of the 
near and distant future.

To be clear, fibre optic cable technology in itself is not new technology – it has been around 
since the 1980s. A dense lattice of optical fibres currently runs throughout the earth connecting 
continents. In the United States, the adoption of fibre technology has been rapid. China has 
been very aggressive in building optical fibre networks including a plan for 10,000 kilometres of 
cabling across the Arctic circle for a better connection with Europe, Japan, and Russia. China 
and Pakistan have begun laying an 820 km long cable between the two countries. A recent 
Nepal-China cable connection bypasses a long-held monopoly that India had over providing 
internet to the Nepalese.

Certain providers around the globe even provide optical fibre cabling directly to a user’s 
residence or place of work resulting in high bandwidth for a particular location. This is known 
as FTTH or Fibre-To-The-Home and provides the highest internet speeds and data quality and is 
the most expensive to implement. In India, Reliance Jio is entering the wired internet segment 
and promises to deliver the FTTH technology at economical rates to millions of Indians – many 
of whom will be first time users. FTTH can provide internet speeds of 100 times that of a basic 
modem connection. To keep up with Jio, BSNL has very recently slashed rates and promised 
more data and faster download speeds. It can be game-changing provided the right type of 
high-quality cabling is implemented. 

So, this technology is globally accepted as necessary for our digital world to run smoothly and 
for our world to progress. With the advent of 5G technology, data-hungry innovations such as 
the Internet of Things and the booming demand for greater speeds and quality of internet, the 
quality of fibre that is deployed plays a great role.

This means improved connectivity between continents. Improving the quality of our optical 
fibre technology can also mean strengthening our defence communication networks. Upfront 
investment in high-quality fibre technology such as dense wave-division multiplexing technology 
(DWDM) demonstrates a long-term approach to ensuring India builds its capabilities to match 
our global counterparts. With DWDM technology, each fibre has the capability to provide greater 
bandwidth than with traditional optical networks.

In India, the very foundation of the Smart Cities venture is to create cities with advanced 
infrastructure that are connected with technology and devices that improve efficiency and offer 
greater advantages to their residents. These cities will install and use multiple sensors that gather 
various parameters of data that can be analysed and used to improve services.

Think of a forest full of tall and lush trees growing and thriving together. This entire ecosystem 
is made possible by a dense underground network of strong roots that communicate with each 
other and exchange information and resources for the betterment of the entire forest. The 
stronger and healthier the roots, the better the exchange of nutrients and the forest thrives. 
Similarly, the present, as well as the future of our communication, rests in the hands of sturdy 
optical fibre networks that run deep across continents and cities connecting us together. The 
better the quality of these building blocks, the optical fibre cables, the higher the quality and 
faster the speed of information exchanged around the world.

The author is President of Broadband India Forum and Hon. Fellow of the IET(London)

Research inputs by Ms. Chandana Bala.
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Digital Infrastructure Comprises 
Several Vital Elements
Published: | August, 2018

Optic fiber, E and V band, Satcom, public wi-fi, and towers – all essential to build 
Digital India

Slowly but surely, Digital India, where every Indian is digitally empowered and information 
is digitally available, is unfolding. The flagship program of the Government of India is about 
empowering people, generating employment opportunities, promoting entrepreneurship, and 
most importantly, enhancing the overall quality of life. For instance, Digital India will go a long 
way in ensuring access to essential healthcare and education. According to a report by the 
United Nations, 74 percent of doctors are in urban areas that serve 28 percent of the population 
while the rest 26 percent serve the rural population (72 percent). As per the Annual Status of 
Education Report, nearly one fourth of rural India’s youngsters aged 14–18 cannot read their own 
language fluently. This gap can be bridged through digital enablement.

The importance of ubiquitous digital infrastructure for efficient delivery of both traditional and 
modern services cannot be overstated. Although India’s mobile broadband (MBB) penetration 
has witnessed an impressive growth over the last couple of years, it is significantly lower than 
many of the developing markets. There is therefore great urgency for creating a good digital 
infrastructure in a ubiquitous manner. For a highly diverse country with varying geographies and 
many remote and inaccessible parts, ubiquity demands a holistic approach to infrastructure. 
While towers and antennae would remain a major element, the role of optic fibers would be 
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further enhanced to an all-pervasive, essential status and the importance of public wi-fi hotspots, 
E&V band Wireless Fiber, would assume high proportions. As India moves forward achieving a 
vision of transforming India into a digitally empowered society and knowledge economy, the 
need for large investments in all types of digital infrastructure is imperative. Digital infrastructure 
needs to increase threefold in the next five years to help achieve the goal of trebling GDP to 
USD 7.5 trillion over the next five years. This requires investment to the tune of USD 100 billion in 
digital infrastructure.

MBB Penetration By Country (December 2017)

Source: GSMA Intelligence, Analysys Mason, 2018.

The availability of more than one type of digital infrastructure at any one place helps ensure that 
there is no dependency on just one system and switching traffic is easier between them in case 
of emergencies or disasters, natural or otherwise. This is essential for India.

Elements Of Broadband Infrastructure

Broadband is at the heart of the draft National Digital Communications Policy (NDCP) released 
in May 2018. The policy addresses broadband infrastructure as its very first objective – Connect 
India. The Policy rightly recognizes that the digital era cannot happen without India marching 
toward the Fiber First initiative that constitutes setting out a system of optical fiber links 
throughout the nation for fast internet. Laying of 274,246 km of optic fiber connecting 1.15 lakh 
gram panchayats under BharatNet, steady increase in number of base stations and towers, the 
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massive push to increase fiberization of towers, the tremendous thrust to link up homes with fiber 
(FTTH) – all these initiatives are humungous by any global standard. Success in these will greatly 
decide the course of modern India. It must be admitted that the task is daunting and formidable. 
We are starting from quite a backward situation and need to exert superhuman efforts to help 
bridge the huge yawning gap in digital infrastructure in comparison with other leading nations.

The United States of America has installed over 400 million km of fiber for less than one-third 
of our population and China has over a billion km of fiber, while India has deployed only about 
a 100 million km; that is just a tenth of what they have achieved. While India deploys only 15 
million km of fiber per year, China adds about 150 million km of fiber per year. Thus, the existing 
gap only keeps getting wider and wider every year and India is falling further behind. Even the 
current 250 million Indian 4G subscribers are greatly underserved and increasing fiber optic 
networks is the optimal solution.

India aims to be at the forefront in 5G that is to commence rollout by 2020. There is much 
excitement in the regulatory industry and academia ecosystem, but there are also formidable 
handicaps to be overcome. The percentage of fiberization of mobile towers is an example. 
While comparable regimes like the United States of America and China have over 80 percent of 
their towers fiberized, India experiences the inverse – only around 20–25 percent of towers are 
fiberized. For 5G, 100 percent of towers would need to be fiberized. Another aspect not much 
realized is that, with 5G, the requirement of macro-towers would reduce but that of micro-
towers and so-called street furniture would rise sharply with attendant optic fiber and wireless 
fiber connectivity requirements. These could present fresh rollout challenges.

Fiber may not reach all these places. There is a need to deploy reliable high-speed BB services 
in the quickest possible time to distribute digital fruits. Alternate and cost-effective technologies 
are the only solution to build inclusive Digital India. E and V band technologies are rolled out 
the world over to build high-capacity BB networks in both urban and rural areas. The reference 
to E and V bands in the draft policy under promoting next-generation access technologies is 
an encouraging sign; in view of the huge data growth and the need for quantum growth of 
broadband and digital communications infrastructure, the government should recognize the 
need for opening up unrestricted, delicensed access to the entire V band from 57 to 71 GHz and 
not up to 64 GHz only.

The country is also seriously deficient in much needed public wi-fi hotspots. Evidence from 
international markets indicates a strong demand for public wi-fi networks. Developed markets 
such as the United States of America, the United Kingdom, and France have 30 percent of their 
total public data offloaded to public wi-fi networks.

Data Traffic On Handsets Offloaded Through Public Wi-fi Networks

Source: Analysys Mason 2018.
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The following graph demonstrates India’s position against 34 other nations, big and small, and 
is illustrative of a simple truth. At approximately 2.68 hotspots for every 100,000 people (or one 
hotspot for approximately 37,500 people), India fares far poorly in comparison to other nations. 
Nigeria, South Africa, and the United States of America all have far more impressive averages than 
India at 7.25, 27.17, and 51.86 hotspots per 100,000 people respectively. 

The following graph illustrates the relative positions of these nations when compared for the 
rollout of hotspots as a function of land mass. India performs poorly here also.

The draft NDCP targets to supply 5 million wi-fi hotspots by 2020 and 10 million by 2022. For 
India to reach today’s global average of 1 hotspot for 150 persons, India would need another 
8 million hotspots. Liberalization of public wi-fi policy is a refreshing new approach that is 
direly needed in India. A positive and pragmatic regulatory framework for the wi-fi industry is a 
must as it ensures that the demand and supply ecosystems are adequately empowered, undue 
restrictions to innovation are removed while investments and partnerships are encouraged.
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Another area of under-exploited potential for digital inclusion in India is that of satellite 
communications. There is little realization that 10 Gbps of data bandwidth is going waste all 
over India from satellites while rural India remains starved of connectivity. Satcom is quick and 
economical to deploy in rural areas as compared to terrestrial technologies. There is enormous 
scope for improvement in the area of Satcom, which can become far more affordable through 
the adoption of modern technologies and through optimized policies and regulation. For the first 
time, this unexploited sector has received elaborate and fair treatment in the NDCP.

Cost Of Roll-Out Of Terrestrial Technologies In Dispersed Areas Increases With 
Remoteness

Implementation of NDCP in letter and spirit will play a crucial role in ensuring ubiquitous 
broadband in India. To achieve the stated goals, there is a need for creation of a national mission 
for sustainable digital infrastructure which embraces all the elements described above which 
should concomitantly have a digital infrastructure fund to provide low cost access to the large 
funds required. Achievement of Digital India could be a serious challenge without this mission 
and the fund.

Author is Hon. Fellow of IET(London) and President of Broadband India Forum. Views are 
personal. Research inputs provided by Garima Kapoor.
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Changing the Game: Implications 
of 5G for other verticals
Published: | June 28, 2018

By T.V. Ramachandran, President, Broadband India Forum

5G is being perceived as the foundation for expanding the potential of the 
networked society. We need a world where connectivity is like the air we breathe 
— ubiquitous, ever-present and never failing. According to a recent study by IHS 
Markit on the economic impact of 5G, between 2020 and 2035, the impact of 5G 
technology on global GDP will be roughly equivalent to adding an economy the 
size of India to the present global economy.

The success of 5G will depend on telecom operators opening up to, and 
connecting with, a multitude of industry verticals to understand their businesses 
and help them develop new use cases and business models. The combination 
of holographic imaging, augmented reality, driverless cars, smart factories, smart 
agriculture, smart logistics and 5G’s ultra-high throughput, ultra-low latency 
and massive capacity will significantly transform our lives and improve work 

efficiency. It may even inspire the creation of new business models and industries. 5G will 
be a major technology in enhancing industrial digitalisation and creating use cases such as 
immersive gaming, autonomous driving, remote robotic surgery, and augmented reality support 
in maintenance and repair. The biggest opportunity will be in the energy and utilities industry, 
closely followed by the manufacturing and public safety sectors.
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Building a collaborative relationship with verticals will be the key differentiator for 5G. 
Colin Willcock, chairman of the 5G Infrastructure Association, and head of radio network 
standardisation at Nokia, stated, “This will be the difference between 4G and 5G. For 5G to be 
successful, it needs to integrate with verticals and if we fail with the verticals, we will fail with 5G.” 
The whole world is not telecom. The reality is that other industries have their own worlds, their 
own standards bodies and their own way of doing things, and according to Willcock, “If we do 
not understand and embrace this, we will not be successful with 5G.”

5G is expected to be a game changer for various sectors such as automotive, healthcare, 
manufacturing and energy/electricity. Almost every industry will be technology driven. Although 
not a very precise comparison, it would be a bit like electricity, which powered the modern 
industrial revolution. With no electricity, everything comes to a standstill – homes, factories, 
airports and railways. Likewise, 5G will power the digital revolution.

Automotive

5G is expected to disrupt the automotive sector. Improved efficiencies in autonomous cars could 
have a significant impact, cutting the global toll of 1.3 million people killed in road accidents 
every year. The benefits of 5G applications in the automotive industry will not only be realised 
in the form of increased productivity and sales, but will also reflect in the social gains resulting 
from improvements in the traffic flow, reduced wear and tear of infrastructure and vehicles, 
greenhouse gas (GHG) emissions and collisions and fatalities. 5G is likely to provide a substantial 
boost to V2X communications, which in turn will augment and enhance the capabilities of 
autonomous vehicles. The advent of mobility-as-a-service, for instance, promises to change the 
patterns of car ownership and commuting, with a potential impact on the existing conventional 
models of ownership and provision of transportation. The car as an ever-richer connected 
device offers both challenges and opportunities for firms, but is likely to be highly beneficial for 
consumers and society.

Healthcare

In healthcare, 5G will transform the doctor-patient relationship by integrating electronic 
communications into medical care. It will help maintain wellness through massive internet of 
medical things, enhanced mobile broadband (eMBB) and mission critical services. Together, they 
will deliver a holistic and personalised view of the patient anytime and anywhere. According to 
IHS Markit, 5G will bring in investments of more than $1 trillion in products and services for the 
global healthcare sector.

Manufacturing

Manufacturing is one industry that promises strong market opportunity for ICT players from a 
5G industry digitalisation standpoint. Manufacturing is currently impacted by a number of trends 
such as hyper competition, increased volatility from short business and product cycles, and 
smart factories. In this context, 5G technologies can help address and support these key trends 
and challenges, and make a significant impact. One key example is enabling and enhancing 
critical control of production line robotics. This includes tethered and untethered robotics, which 
can be controlled, monitored and reconfigured remotely. This technology could be used in 
factory floor production reconfiguration, layout changes and real-time analysis. It can also steer 
a robot’s movement from a remote location. Digital and additive manufacturing enables a more 
responsive and a faster design process, while industrial IoT allows increased control. Fully flexible 
and highly integrated cyber-physical systems enable automation of industrial processes.

Energy

To fully appreciate the interplay between 5G and electricity, we need to first understand how far 
we have come. There has been an evolution of requirements with respect to the inclusion and 
distribution of new sources of energy. In the past, a set of simple transmission decisions was 
sufficient for a grid that drew from a limited set of sources (mostly fossil fuels), but electrical 
networks today have to deal with multiple sources. Unlike computing, electrical grids do not 



64 Compendium of TVR articles & Interviews 2016-2018

work in a plug and play fashion. Transmission upgrades are mandatory when the grid is dealing 
with multiple sources. Therefore, a modern grid needs to be intelligent and optimised so that it 
can be both reliable and affordably accessible.

5G will support smart grid and energy efficiency, along with providing other benefits within the 
energy sector. By allowing many unconnected, energy consuming devices to be integrated 
into the grid through low-cost connections, 5G enables their accurate monitoring, ensuring 
better forecasting of energy needs. By connecting these devices through a smart grid, demand 
side management will be further enhanced. This would help support load balancing, reduce 
electricity peaks and energy costs. Further, capturing the related data through 5G connections 
will enable larger cities and larger jurisdictions to plan their energy infrastructure spending 
more efficiently and reduce the downtime. For example, by installing smart grid technology, 
Chattanooga, Tamil Nadu, a medium-sized town, reduced the duration of outages by over 50 per 
cent during a severe windstorm and saved $1.4 million in operational costs. Smart street lighting, 
a potential first step towards a smart city, would be another use case of 5G.

The way forward

These are just a few ways in which 5G will impact important verticals. The towers of 5G and 
other verticals are poised to interact and engage with each other and, as a result, change the way 
people interact with their world. The challenge is daunting, but the payoff is huge.

The move to the cloud and network function virtualisation will already begin to happen before 
5G comes along. 5G-ready massive broadband will be needed in areas with millions of homes 
near to fibre but without the so called “last hop” connectivity via fibre to the home. Network 
security will play a crucial role. There will be some significant changes for the telecom industry, 
which will disrupt other verticals as well. With more than 50 billion connected things, sensors 
and devices, the changes for consumers and industries will be far-reaching, exciting and “game 
changing”.

(The views expressed in the article are the writer’s own views. Garima Kapoor provided research 
inputs for this article.)
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IPR in Digicomms era: An essential 
constant amidst welcome changes
Published: 15th June 2018

IPR in Digicomms era: The recently-released Draft National Digital 
Communications Policy is a universally-acclaimed shift in how the 
telecommunications industry in India is to be viewed.

By T.V. Ramachandran

IPR in Digicomms era: The recently-released Draft National Digital Communications Policy 
(DNDCP) is a universally-acclaimed shift in how the telecommunications industry in India is to 
be viewed. It points to a brighter path forward, since it covers a comprehensive look at India’s 
telecom industry—infrastructure, services, security and impact on the economy. From the 
unshackling of satellite communications to the release of the explosive potential of WiFi, the 
DNDCP is truly a brilliant stroke in the cause of ‘Broadband for All’. The policy is formulated on 
a results-oriented outlook to 2022, with clearly outlined objectives and milestones. It warmly 
embraces the alluring forward-thinking innovations such as the Internet of Things (IoT), 5G and 
Artificial Intelligence, so essential for the future of the telecom sector.

This integrated digital approach to telecom policy has been heartily welcomed by a wide circle of 
stakeholders across the industry. While many of the separating lines do blur significantly, it is also 
extremely important to recognise and highlight the areas that will remain unchanged as a result 
of the policy. One of these is the guidelines around IPR, or Intellectual Property Rights.

The Indian government released the National Intellectual Property Rights Policy (NIPRP) in 
2016, which focused on tightening and enforcing IPR laws. It also highlighted the importance of 
building greater awareness around IPR. In fact, the protection and commercialisation of IPR is a 
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significant part of the Narendra Modigovernment’s growth strategy. It is to be remembered that, 
with respect to safeguarding IPR, India does not present a pretty picture, ranking very low and 
even below countries such as Indonesia, Nigeria, Ukraine and Vietnam. There is, therefore, an 
urgent need to strengthen IPR and patents policies—and at least not dilute them.

The DNDCP covers IPR under its research and development strategy section. It mentions 
an intention to embrace an “Intellectual Property Rights Regime that promotes innovation.” 
In particular, it mentions a plan to review the legal regime around copyright, patents and 
trademarks that pertain to digital communications in the NIPRP.

The government requested feedback on the DNDCP prior to finalising it, and, in the light of a new 
telecom policy, it may be prudent to clearly indicate what has not changed. The overarching, 
existing provisions of the NIPRP, IPR laws and regulations are still applicable and are, in fact, 
the final authority on IPR decisions. The Department of Industrial Policy and Promotion (DIPP) 
released the NIPRP and has been the final authority on IPR-related matters since its inception.

Multiple public and private stakeholders—including telecom service providers, internet service 
providers, mobile manufacturers, established big players and new innovators, Department of 
Telecommunications (DoT), Telecom Regulatory Authority of India (TRAI), and DIPP—will all need 
to come together to achieve the goals outlined in the DNDCP.

With such a huge undertaking and several players, it is beneficial to all to clarify about the 
enforcement authority for any IPR-related issues that may crop up. Although the existing DNDCP 
seems to take into account the governing ambit of the National IPR Policy 2016 as enunciated 
by DIPP, it would be highly desirable that a specific statement in this regard is made in the final 
NDCP. The key is to recognise that the legal protection and right to monetise IPRs rests with 
NIPRP 2016 when it relates to digital communications.

Similarly, another area where the DNDCP may further clarify an important issue is the one 
concerning the differentiation between digital applications and infrastructure/carriage 
layers. DoT has always taken a progressive stance in this regard and the acceptance of TRAI 
recommendations on net neutrality was a step in the right direction. However, given the focused 
approach of DoT to promote broadband access even through the use of digital applications—
better known as over the top, or OTT—it would be good if it is affirmed in the policy that the 
appropriate regulatory framework for such platforms rests within the confines of the IT Act 2000.

One of the primary highlights of the DNDCP, and rightly so, is the objective to achieve 
“Provisioning of Broadband for All.” This includes all tier-1, tier-2 and tier-3 cities and towns 
in India, fixedline broadband access to 50% of households and ensuring connectivity to all 
uncovered areas. This falls under the “National Broadband Mission—Rashtriya Broadband 
Abhiyan.” Additionally, it discusses the creation of a policy framework specifically for OTT 
services. Such a treatment should be a movement forward in liberalisation as compared to the 
present and not one of more stifling regulation.

OTT in India is poised to grow at a high rate. India accounts for 81% of the pay TV and OTT 
subscriber base among SAARC countries, according to a Dataxis report. This amounts to an 
estimated Indian market of $15 billion. It is a relatively new technology in the Indian market 
and can facilitate socioeconomic inclusion through new digital applications. There are huge 
consumer benefits and hence these should be positively encouraged. Policy clarity in this area is 
essential for the expeditious achievement of Broadband for All and the creation of a Digital India.

Undoubtedly, the DNDCP is an innovative and much-needed comprehensive look at India’s digital 
future and lays a roadmap to achieving our goals as a global leader in the decades to come. New 
changes, new innovations and objectives are outlined for the telecom industry to establish India’s 
digital future. The final NDCP could, however, clearly state areas where the existing policies will 
continue to play a strong role—for example, the NIPR Act of 2016 and the IT Act of 2000. As our 
digital communications evolve, there may be boundary and jurisdiction disputes that are inevitable 
in the face of multiple stakeholders, but policy clarity could avoid much of this and smoothen the 
digital ride on the broadband highway for all—especially the consumers.

(Research inputs by Chandana Bala)
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National Digital Communications 
Policy: One that brings Hope and 
Resurgence
Published: June 2018

The Draft National Digital Communications Policy (DNDCP) infuses hope and enthusiasm in a 
crucial economic sector that is the backbone of digital dreams of India. The government has 
always ensured that the policy and regulation keep pace with advancing technologies and a fast 
changing world. It should be lauded for its efforts for revising its sector goals, objectives, and 
missions about four times in the last two decades in order to fine-tune the policy. In a first, the 
policy now moves away from telecom and takes the new role of digital to capture the realities of 
a fast growing new converged world. Previous policies pertained only to telecommunications and 
this is a giant step in the right direction toward ubiquitous broadband and an all-encompassing 
strategy focused on consumers, goals, and outcomes. Through the three action paths – Connect 
India, Propel India, and Secure India, DNDCP addresses issues in the digital world.

Like never before, the proliferation of broadband is at the core of the policy. It addresses 
broadband infrastructure in the very first objective – Connect India. With the help of this, the 
government plans to provide universal broadband coverage at 50 Mbps to every citizen, 1 
Gbps connectivity to all gram panchayats by 2020 and 10 Gbps by 2022, and enable 100 Mbps 
broadband on demand to all key developmental institutions, enable fixed-line broadband access 
to 50 percent of all Indian households, achieve unique mobile subscriber density of 55 by 2020 
and 65 by 2022 and ensure connectivity to all uncovered areas. The implementation and the 
efficiency of these services would prove to be key enablers of Digital India.

Furthermore, Connect India additionally declares a Fiber First Initiative that constitutes setting 
out a system of optical fiber links all through the nation for fast internet. Right now, just around 
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20 percent of our towers are fiber-associated 
and this genuinely constrains the nature of data 
connectivity. However, expanding the fiberization 
of towers to 60 percent as talked about in the 
policy can significantly enhance connectivity.

Poor business viability along with extremely high 
license fee levies and spectrum usage charges 
has been the biggest challenge before the sector 
and the NDCP has tried to address these by 
talking about reviewing levies and fees including 
License Fee…” A phrase used in earlier policies 
but this time the draft states that it will apply the 
concept of pass through revenues with input 
line credit. This will reduce the effective license 
fee burden on the sector by avoiding double 
taxation. This would allow more investments 
to flow in and increase the competition in the 
infrastructure industry by making virtual network 
operators viable.

The draft has also tried to rationalize Spectrum Usage Charges (SUCs) to reflect the costs of 
regulation and administration of spectrum, something which is parallel to international practices. 
These spectrum-related vital actions together with the rationalized license fees and levies with 
input line credit would remarkably transform the viability of the sector and make USD 100 billion 
and more investments will certainly flow in.

Spectrum is the life-blood of mobile broadband and a lot needs to be done in this area. The 
draft policy addresses this boldly and comprehensively. Till date, extraction of maximum revenue 
from spectrum sale has been the norm leading to much unsold spectrum, thus greatly reducing 
the many-fold higher socioeconomic benefits that are possible from the spectrum put to use 
in networks. For the first time in India’s history, policy is recognizing spectrum as a key natural 
resource for public benefit to achieve India’s socio economic goals. This effectively means 
an optimal design of auctions and optimal reserve price and valuation of spectrum. Review of 
objectives of spectrum management so as to maximize socio-economic goals and publishing 
annual spectrum utilization and availability roadmap for communication needs is severely 
needed. The recommendation to encourage/incentivize government departments to free 
unutilized/substitutable spectrum so that the same can be utilized for more productive use is 
welcome. There is a need to ensure adequate availability of a contiguous, broader, and globally 
harmonized spectrum.
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High reserve price is the single most important factor that has led to tepid response in auctions 
and also failure of auction that is determined by a large extent of spectrum remaining unsold 
and the clearing price remaining just the same as the reserve price or marginally above it. The 
proposed policy suggests optimal pricing of spectrum to ensure sustainable and affordable 
access to digital communications.

As India moves toward greater inclusion, the draft stipulates a review of the scope and modalities 
of the Universal Service Obligation Fund (USOF) as well as the targeted channelizing of the Fund 
for achieving inclusion. While the BharatNet and GramNet initiatives focus on proliferation of 
broadband to rural areas through the establishment of a National Broadband Mission – Rashtriya 
Broadband Abhiyan, NagarNet aims to do the same in urban areas.

The other biggest challenge in the sector relates to quality of service, customer satisfaction, and 
grievance redressal. Currently, individuals cannot approach the TDSAT, and consumer courts lack 
efficiency when dealing with issues related to modern digital communications. Here, the policy 
has suggested solving this issue by creating a telecom Ombudsman. Moreover, a web-based 
complaint redressal system is also expected to be set up.

The policy speaks of investments up to USD 100 billion in the next 5 years. Investments flow to 
a sector when businesses are viable/profitable and make commercial sense. There are a lot of 
initiatives under the policy that will foster investments into the sector. Apart from reviewing levies 
and fees, the concept of pass-through revenues in line with principles of input line credit will go 
a long way in attracting investments. The proposal to accord telecom infrastructure the status 
of Critical and Essential Infrastructure will help raise low-cost funds similar to other connectivity 
infrastructure such as roadways, railways, waterways, airlines. The policy also proposes several 
initiatives for ease of doing business, which will remove roadblocks for investors.

Our country is seriously deficient in wi-fi and a bare minimum of 32,000 hotspots do not provide 
broadband to one and all. The global norm is approximately one public wi-fi hotspot for every 
150 people. Interestingly, by global norms, we should have eight million hotspots which are more 
than 200 times we possess. The policy targets to supply five million hotspots by 2020 and 10 
million by 2022 as DoT has reportedly accepted TRAI’s recommendations on wi-fi liberalization 
and are trying to improve significantly by providing the broadband facility that is sorely needed.

While India has made giant strides in strategic satellite initiatives, there is enormous scope for 
improvement in the area of commercial satellite communications (satcom). Satcom can be far 
more affordable than it is today through adoption of modern technologies as well as through 
optimized policies and regulations. This important area has never been addressed in earlier 
policies whereas the draft policy, in at least three substantive sub-sections, covers important 
action-items that could drive the use of satcom for connecting the unconnected.

The policy envisages expanding the Internet of Things (IoT) network to encompass 5 billion 
connected devices by simplifying the licensing and regulatory framework. It also aims to earmark 
unlicensed spectrum space for IoT services, which will future-proof the use of IoT devices 
looking ahead.

The policy also aims to establish a strong, flexible, and robust data-protection regime so that 
each citizen and enterprise can operate with autonomy and be given the freedom of choice. 
More importantly, the NDCP wants to enforce security standards that are at par with global 
standards with consideration for local requirements.

The draft policy is a result of multiple rounds of intense open and transparent consultations 
spanning a period of over 6 months and offers a lot to all stakeholders in the eco-system. There 
is a lot to cheer about innovation-led incentives, investor-friendly regime and simplification of 
regulations for the telecom industry. The policy has indeed sounded the clarion call of hope 
and resurgence for this vital economic sector, which has been a flag-bearer of liberalization and 
reforms in the economy.

The writer is honorary fellow, IET (London). The views are personal. Garima Kapoor provided 
research inputs for this article.
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Innovation in the age of data 
protection
Published: May 27, 2018

While innovation cannot be scaled without privacy safeguards, it is critical not to  
over-regulate data collection.

Data is one of the most valuable assets in our current global economy. The data revolution is 
similar to the game-changing industrial revolution in spurring innovation by leaps and bounds. 
Data-based services encroach upon every realm of our existence and their impact is significant. 
Just 15 or 20 years ago, the innovations of today would have been inconceivable except in the 
heads of research scientists or sci-fi fiction writers.

The innovation boom can be attributed to the freedom that the internet granted by breaking 
down global barriers. Data-sharing across continents in the blink of an eye, and storing and 
processing data using cloud-based technology proved cost-effective and permitted small-
businesses to compete on an equal footing with big corporations.

Unfortunately, together with the freedom and innovation we enjoy, governments and 
corporations have to contend with data breaches, cyber-security and data misuse. This, 
therefore, leads to the need for an appropriate structure and guidelines around data protection 
and security while promoting an environment for progress and honouring free trade agreements.

Keeping this in mind, there are different policies being developed around the globe and they 
reflect the changing landscape around data protection and privacy. Take the example of the 
European Union, for instance. India and the EU have had a long-standing history of beneficial 
co-operation and partnership which needs to be developed and nurtured. The EU is, in fact, 
India’s largest trading partner comprising 12.5 per cent of our overall trade governed by an EU-
India treaty. Over two-thirds of our population is under the age of 35 while the EU has a relatively 
ageing profile. In the near future, the EU, in particular, can continue to leverage the younger, 
working-age cost-effective, labour force in India for their needs.

Security matters Data is one of the most valuable assets traded today - Vertigo3d
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The European Union recently released its GDPR — General Data Protection Regulation — that 
aims to standardise data privacy laws across the EU. The GDPR is an essential update to an older 
1990s’ regulation — and addresses how data is collected, stored and processed in the world 
today.

The GDPR aims to provide EU citizens with greater rights and transparency over their personal 
data. Any organisation that deals with EU citizen data, in any capacity, is covered under the GDPR 
— even if the data is stored outside the EU or in a cloud. This takes into account the fact that in 
today’s times of multinational corporations and cloud-storage, the location of the data should be 
irrelevant to whether it is protected by law.

Protectionist policy

The GDPR adopts a more protectionist policy through the ‘Adequacy Principle’. There has been 
widespread debate about how the GDPR affects developing countries in particular since it 
stipulates that EU citizen data can only flow to countries that also implement a similar level of 
data protection and those the EU deems “adequate”. The European IT market is growing at three 
times that of the US’ and there is a large potential for Indian IT to leverage opportunities in those 
regions. Since the EU is a large bloc of 500 million customers, countries that do not comply with 
GDPR requirements risk affecting their data-sharing and cross-border flow. With data being one 
of the most valuable assets traded in this era, how does that affect our free trade agreement with 
the EU?

Before the EU GDPR was finalised, a Deloitte study estimated its economic impact on the 
European economy: reduction of GDP by €173 billion (1.34 per cent of GDP in EU-27) leading 
to a loss of 2.8 million jobs — combined effect from only four sectors: web analytics, direct 
marketing, online behavioural advertising and credit information.

In direct contrast, the US has formulated sectoral regulations to protect privacy without hindering 
cross-border data flows. This benefited growth in our Indian IT industry. The industry may not 
have scaled if the US did not allow data to flow to India, including financial data of US citizens.

The US ensured privacy obligations with Indian companies through contracts. The US protects 
and ensures its cross-border data flow with the EU in spite of failing the EU “adequacy” 
requirement as well through a negotiated ‘privacy shield’ to maintain free trade objectives.
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Both approaches are attempts to achieve data protection However, the US approach continues 
to encourage and promote free market growth while making organisations accountable for 
privacy violations. It’s not surprising that the world’s most innovative companies have emerged 
from the US and not the EU.

What could be the most effective data privacy policies for India? The understanding and 
expectation around notions of privacy and data protection differ across jurisdictions and 
societies. Clearly, any regulatory framework must necessarily contextualise international 
practices within national goals and priorities.

More flexibility needed

Let’s consider where India currently stands in the global markets. India is one of the fastest 
growing economies and a large portion of it is due to the outsourcing market or IT-BPM 
(Business Process Management) services. The Indian IT sector contributes a tremendous two-
thirds of the $120-130 billion market. Our growth opportunities will need to be kept in mind 
while formulating data privacy laws and complying with global regulations.

India will need to be flexible and adapt to greater demands for data processing. Global 
requirements for data processing are only bound to increase with the advent of Internet of 
Things (IoT). With IoT, large amounts of data will be generated on a regular basis from consumers 
and corporations alike.

Real-time processing demands will increase in order to make sense of the data and glean 
meaningful business insights. Restricting this growth in India will only increase the risk of losing 
business to other developing countries and reduce our competitive advantage. Long-term data 
policies will provide a greater advantage to India-based corporations and increase employment 
of our working-age population.

Innovation and privacy are compatible — innovation cannot be scaled without adequate privacy 
safeguards and gaining users’ trust. It is critical to empower users, without over-regulating data 
collection.

The Indian government is focussed on reducing the risk of data breaches, cyber-fraud, and other 
security issues. Recently, in the draft National Data Communications Policy (NDCP), a whole 
section, called ‘Secure India’, is dedicated to data protection — of the rights of Indian citizens 
while recognising data as an economic resource.

India is on the brink of a data revolution — both from the outsourcing market and a boom in 
India-based start-ups — and to secure our exciting future in the global economy, we will need 
data policies that permit growth while protecting personal and sensitive data. After all, as the 
Minister for Law and IT, Ravi Shankar Prasad, recently said, “We shouldn’t kill innovation in the 
name of privacy.”

The author is president of Broadband India Forum. Views are personal. Research inputs from 
Chandana Bala and Kartik Berry.
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Broadband for all
Published: Financial Chronicle, New Delhi, 7 May 2018

By TV Ramachandran

Once Rabindranath Tagore said, “Everything comes to us that belongs to us if we create the 
capacity to receive it.”

For Indians to take our rightful place among world leaders and developed countries, we must 
first create the digital infrastructure to support it.

The National Digital Communications Policy (NDCP) draft released on May 1st, 2018 aims to do 
just that. It is a clear strategy for propelling India towards a bright and connected future, elevate 
us to the state of ‘Broadband for All’ and position us well amongst global leaders.

This is India’s first digital policy, tying together the digital infrastructure, new technology and data 
security. Previous policies pertained only to telecommunications and this is a giant step in the 
right direction towards ubiquitous broadband and an all - encompassing strategy focused on 
consumers, goals and outcomes.

The digital economy has the potential to reach $1 trillion in India by 2025. With over a billion 
mobile phone users, Indians have eagerly adapted to mobile and internet usage, social media and 
internet banking throughout the country. Making digital communication more easily accessible is 
essential to securing India’s place among global leaders.
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Spectrum is the life-blood of mobile broadband and much needs to be done in this area.

The draft policy addresses this boldly and comprehensively. Till date, extraction of maximum 
revenue from spectrum sale has been the norm leading to much unsold spectrum, thus greatly 
reducing the many-fold higher socioeconomic benefits that are possible from spectrum put 
to use in networks. For the first time in India’s history, policy is ‘recognizing spectrum as a key 
natural resource for public benefit to achieve India’s socio economic goals’ and also declares 
that it would make “adequate spectrum available to be quipped for the new broadband era” 
through “optimal pricing of spectrum to ensure sustainable and affordable access to digital 
communications”. This is a fantastic perspective and should now logically and inevitably lead to 
optimal auction design involving optimal reserve prices for the auctions.

Going further, the draft policy stipulates that the spectrum usage charges should reflect the 
cost of administering and regulating spectrum, which principle is in line with international best 
practices. These spectrum-related vital actions together with the rationalised licence fees and 
levies with input line credit, would remarkably transform the viability of the sector and make $100 
billion and more investments will certainly flow in

Interestingly, the policy addresses broadband infrastructure in the very first objective – ‘Connect 
India’.

Through this, the government plans to provide universal broadband coverage at 50Mbps to every 
citizen, 1Gbps connectivity to all gram panchayats by 2020 and 10 Gbps by 2022 and enable 
100 Mbps broadband on demand to all key developmental institutions, including educational 
institutions, enable fixed-line broadband access to 50 per cent of all Indian households, achieve 
‘unique mobile subscriber density’ of 55 by 2020 and 65 by 2022 and ensure connectivity to all 
uncovered areas.

All the above are most critical requirements not only since India is currently quite lowly placed in 
the global broadband rankings but, more importantly, to achieve our vision of ‘Digital India’.

It is well known that India’s population is woefully underserved by the bandwidth available for 
satisfactory downloads and uploads in broadband usage. The global norm is approximately one 
public wifi or PW hotspot for every 150 people. The draft NDCP sets clear minimum targets of 5 
million PW hotspots by 2020 and 10 million by 2022.

It has also innovatively proposed the broadband initiatives of BharatNet for gram panchayats, 
GramNet for key rural development institutions, NagarNet of 1 million urban PW hotspots and 2 
million rural PW Hotspots, all these being funded from the government’s USO fund, which has a 
large unused amount.
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The government’s plans have raised the broadband exercise to the level of a key mission with the 
announcement of the ‘National Broadband Mission’ – Rashtriya Broadband Abhiyan for universal 
broadband access.

If this policy achieves its goals, the positive impact for all Indians will reverberate to all walks of 
daily life.

The significance of connecting all Indians online is tremendous. The internet is a great equaliser. 
Digitising the country offers remote locations opportunities to better health, education, 
entrepreneurship and access to emergency services.

India is one of the biggest market for e-learning. Increased literacy rates, especially among 
women and children, are known key indicators for the level of development of a nation.

Digitisation can really change the game when it comes to growing the rate of literate and as a 
result, more empowered women and families throughout the nation. Take for example, ‘Internet 
Saathi’ – an initiative by Google India and Tata Trusts to increase internet literacy of Indian rural 
women. Farmers across the country can compare crop prices and learn best practices. Ideally, 
the government can rollout training initiatives to increase health and safety across the country. 
India has approximately 10.12 lakh doctors but 74 per cenrt of them cater only to the urban 
population as per a KPMG report.

With growing broadband internet connections, there is a strong potential to improve the 
population health services to these regions. Low-cost clinical diagnostic services can be 
provided with a focus on early intervention and improving health education. This will lead to a 
greater adoption of telemedicine services.

In India, videos are the best way to communicate, educate and reach our multi-lingual audience. 
This requires a higher bandwidth and businesses and individual consumers alike will benefit from 
advanced internet services.

Additionally, ‘Connect India’ also announces a ‘Fibre First Initiative’ that constitutes laying down 
an efficient network of optical fibre cables throughout the country that can better deliver 
high-speed internet. This is absolutely the forward-thinking investment that India needs to 
make in order to ensure our place in the future. The DoT also plans to promote collaboration 
between service providers and enable duct sharing. This is the sharing of the optical fibre by 
various service providers in order to regulate safe and required amount of fibre being laid down 
throughout the country. The government also wishes to enable fibrisation in order to increase 
4G/5G adoption through a fibre-to-tower programme.

Currently, only about 20 per cent of our towers are fibre-connected and this seriously limits 
the quality of data-connectivity. However, increasing the fibrisation of towers to 60 per cent as 
targeted in the policy can greatly improve data-connectivity. To ensure this initiative maintains a 
focus on execution, there will now be a national fibre authority overseeing the implementation.

The policy also uniquely addresses a long felt need – satellite communications to be harnessed 
to connect the unconnected, ubiquitous broadband and serve the common man. Earlier, policies 
never addressed this great need and satcom remained a sorry stepchild. This time around, the 
importance of satcom for ‘Digital India’ is taken care of most elaborately.

How does the DoT plan to encourage individual states to focus on these to 0 per cent? Well, the 
DoT is introducing ‘Broadband Readiness Index’ for states to attract investments. Tracking the 
progress made by individual states can also help share best practices in order to grow.

Achieving the goals set out in this policy will greatly benefit and lift India’s status among 
developed nations. The key to ensuring the success of these golden initiatives will be the many 
government orders that have to emanate from Sanchar Bhawan to enable implementation on 
the ground. That will kickstart our progress towards a brighter digital future. As Jeeves would 
state to Bertie Wooster, “It is a consummation devoutly to be wished, sir!”

(The author is president, Broadband India Forum and chairman at Telecom Sector Committee)
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Towards realising Digital India goals
Published: May 4, 2018

After multiple rounds of intense open and transparent consultations spanning 
a period of over six months (involving all telecom trade bodies and professional 
entities and as many as a dozen DoT Committees)—a similar exercise has never been 
witnessed before either in India or elsewhere globally—the government, on May 1, 
put up the Draft New Telecom Policy 2018 for public consultation and comments.

There are many more dulcet notes flowing from the policy—on new next-generation 
technologies, R&D and disaster relief, on start-ups and IPR, data protection and security.

After multiple rounds of intense open and transparent consultations spanning a period of 
over six months (involving all telecom trade bodies and professional entities and as many as a 
dozen DoT Committees)—a similar exercise has never been witnessed before either in India or 
elsewhere globally—the government, on May 1, put up the Draft New Telecom Policy 2018 for 
public consultation and comments. A truly historic instance since this is the first policy to herald 
India’s entry into the digital era. Please note that, appropriately, the policy is described as the 



78 Compendium of TVR articles & Interviews 2016-2018

National Digital Communications Policy (NDCP) because it is passé—even possibly limiting and 
incorrect—to try and use a policy based on obsolescent telecom for the brave new digital world.

Accepting that the exercise to create the draft NDCP was excellent and a great benchmark, 
what does one see as the substantive content—the much-needed reforms and policy 
corrections? An expert and critical study of the elaborate and comprehensive draft (probably 
somewhat too long?) reveals that there are several unique and brilliant proposals, which, if 
finalised and implemented, could well mark the beginning of the ‘achhe din’ (good days) for 
India’s digital ambitions.

There is already a strong groundswell of acclaim for the draft policy although, as always, there 
are some sceptics, naysayers and persons possibly who have only skim-read the long policy. 
Some of the great initiatives indicated by the draft are described in this article. The biggest 
challenge before the sector concerns poor business viability, and the primary causes—apart from 
legacy business and government decisions—are extremely high licence fee levies and spectrum 
usage charges (SUC) as well as exorbitant upfront spectrum prices.

How does the draft NDCP address these, without which the enormous investments so necessary 
for the sector will not flow? First, the draft talks of “reviewing levies and fees including Licence 
Fee…” Cynics would retort that they have heard this in past policies too, but nothing much has 
resulted from these. However, what is uniquely there this time is that the draft states that it will 
apply the “concept of pass through revenues with input line credit”.

This is a brilliant approach which will reduce the effective licence fee burden on the sector by 
avoiding double taxation. Industry had been asking for this for long and this would benefit the 
sector in other ways as well. It would encourage the growth of the tower infrastructure industry 
by removing the double whammy there and will enhance competition by making Virtual Network 
Operators viable. Many innovative new services would also become possible due to the feature 
of input line credit.

Second, the draft clearly seeks to rationalise “Spectrum Usage Charges (SUCs) to reflect the costs 
of regulation and administration of spectrum”. This, again, is a world-class approach, absolutely 
in line with international best practices. Going by published data of administration and spectrum 
regulation costs available in the public domain, these would be a small fraction of 1% of the 
operator’s revenues.

Third, as regards the killer burden of upfront spectrum prices, the draft policy eloquently 
calls for “Optimal Pricing of Spectrum to ensure sustainable and affordable access to Digital 
Communications.” This is a sea-change from the current and past policies, where maximisation 
of the auction prices was targeted, and not the optimum price that later proves essential for 
sustained benefits to the consumers and general public. Optimal pricing would obviously entail 
optimum auction design with optimal reserve prices. The follow-through for this goal would be 
to seek the Trai’s recommendations on optimal pricing after extensive consultations.

It is axiomatic that the three reforms would vastly improve the economics of the businesses. 
Additionally, the government has probably already accepted the Trai’s recommendations 
related to the ease of doing business. Apart from the other key features of the draft policy, just 
these four actions should ensure transformation of the sector and surely attract the targeted 
investments of $100 billion.

There are many other great highlights of the draft policy. One of the biggest challenges in the 
sector relates to quality of service, customer satisfaction and grievance redressal. In the current 
system, individual customers can’t go to the TDSAT, and consumer courts are not really equipped 
to deal with issues relating to modern digital communications. I am aware of the DoT’s efforts to 
create a telecom ombudsman over 10 years now, but these never saw fruition. The draft NDCP 
addresses this long-felt consumer need by stating that a telecom ombudsman would be set up 
as also a centralised web-based complaint redressal system.

Pushing for greater inclusion, the draft stipulates a review of the scope and modalities of the 
Universal Service Obligation Fund (USOF) as well as the targeted channelising of the Fund for 
achieving inclusion. A fresh and praiseworthy approach.
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While India has made giant strides in strategic satellite initiatives, there is enormous scope for 
improvement in the area of commercial satellite communications (satcom). Satcom can be far 
more affordable than it is today through adoption of the modern technologies as well as through 
optimised policies and regulations. This important area has never been addressed in earlier 
policies whereas the draft policy, in at least three substantive sub-sections, covers about a dozen 
important action-items that could help drive the use of satcom for connecting the unconnected 
as well as for delivering ubiquitous broadband in India.

We need to vastly expand and upgrade our digital infrastructure of optic fibre, towers, backhaul 
facilities, etc, in order catch up with our peers in the global arena. There are many known and 
identified challenges. What is required is a dedicated and empowered authority or agency to 
resolve these. India is extremely low in fibre-connectivity, and the policy rightly lays down a 
fibre-first initiative to “take fibre to the home, to enterprises and to key development institutions” 
and “the establishment of a National Digital Grid” and the “creation of a National Fibre Authority”. 
I believe that an empowered authority for fibre and digital infrastructure on a sustainable basis is 
also envisaged in the policy.

India is seriously deficient in wifi. How can Broadband for All happen without adequate public 
wifi hotspots? We have only about 32,000 such hotspots whereas, by global norms, we should 
have 8 million. DoT has reportedly accepted Trai’s recommendations on wifi liberalisation, and 
now targets, via the policy, 5 million hotspots by 2020 and 10 million by 2022. This is broaband 
facility that is sorely needed.

There are many more dulcet notes flowing from the policy—on new next-generation 
technologies, R&D and disaster relief, on start-ups and IPR, data protection and security. For 
sure, this has all the makings of a great National Digital Communications Policy. As always, 
however, the devil will be in the implementation, and unless the government ensures the speedy 
implementation of the finalised NDCP, it would be a tragic missed opportunity that stems from 
a great policy. And, time is of the essence. As economist Keynes stated, “A wrong decision isn’t 
forever; it can always be reversed. The losses from a delayed decision are forever; they can never 
be reversed.”

The author is Honorary fellow, IET (London), and president, Broadband India Forum. Views are 
personal.
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‘Draft telecom policy is consumer-
centric, aims to ensure that all 
citizens have equitable access to 
next-gen tech’
Published: May 03, 2018, New Delhi, The Hindu Business Line

By S Ronendra Singh

The government on Tuesday released the draft National Telecom Policy, branding it as the National 
Digital Communications Policy (NDCP) 2018, which proposes steps to improve connectivity and 
aims to attract long-term, high-quality and sustainable investments. The document speaks of many 
initiatives, including the National Broadband Mission, or the Rashtriya Broadband Abhiyan.

BusinessLine sought comments from industry veteran TV Ramachandran, President of the 
Broadband India Forum, who served as the first Director-General of the COAI from 1997 to 
2009. Excerpts:

How will consumers benefit from this policy?

The draft National Digital Communications Policy put up by DoT is a consumer-centric policy 
with the basic aim of ensuring that the advantages of new technologies are accessible to all 
citizens equitably and affordably, while securing them against existing and emerging threats. 
These include ‘Broadband for All’, public Wi-Fi Hotspots and appointment of an Ombudsman.

While the BharatNet and GramNet initiatives focus on proliferation of broadband to rural areas 
through the establishment of a ‘National Broadband Mission – Rashtriya Broadband Abhiyan’, 
NagarNet aims to do the same in urban areas. For ensuring customer satisfaction, quality of 
service and effective grievance redressal, the government is considering appointing a ‘Telecom 
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Ombudsman’ to protect consumers’ interests. Public health and safety has been extensively 
covered under the policy.

Other than these direct benefits, there are a lot of indirect benefits that will flow from initiatives 
such as optimal spectrum pricing, rationalisation of taxes and levies, enabling rollout of 5G 
and next-generation services. In our view, it would not be incorrect to say that most of the 
recommendations proposed by the policy have been drafted keeping in view the objectives of 
accessibility, affordability, consumer interest, awareness and protection.

The policy talks about reviewing the scope and modalities of USOF. How fast do you think 
USOF can enable universal broadband access?

The policy proposes establishing a ‘National Broadband Mission – Rashtriya Broadband 
Abhiyan’, which will be a game-changer for USOF. The focus will be on the rollout of services in 
uncovered, remote and rural areas. It will also cover economically and socially weaker sections 
in urban pockets. This has all been done keeping in view that progress has in the past been slow, 
but there is a need to catch up fast so that India does not miss the 5G and next-gen services bus.

The policy speaks of investments up to $100 billion in the next five years. Who do you think 
will make this investment, given that the operators are not in a good shape and have already 
invested a lot in the past 20 years?

Investment will flow to a sector when the business models are viable/profitable and make 
commercial sense. There are a lot of initiatives under the policy that will foster investments into 
the sector, the first and foremost being allowing input line credit. High licence fee and spectrum 
usage charge way above what was required to cover the cost of administration and regulation 
has remained a major roadblock to investments. The proposed policy suggests reviewing levies 
and fees, including licence fee, USOF levy, and the concept of pass-through revenues in line with 
principles of input line credit is very constructive and will go a long way in attracting investments.

The policy proposes to accord telecom infrastructure the status of ‘Critical and Essential 
Infrastructure’, which will help raise low-cost funds similar to other connectivity infrastructure 
such as roadways, railways, waterways, airlines. The policy also proposes several initiatives for 
ease of doing business, which will remove roadblocks for investors.

The policy speaks of optimal pricing of spectrum. Do you think TRAI will accept this, given that 
there is disagreement between TRAI and the DoT on revising the spectrum pricing? Also, there 
have been disagreements between the DoT and the Finance Ministry on incentives for the 
telecom industry.

There is a formal consultative process in place to review spectrum reserve prices. Generally, the 
DoT makes a reference to TRAI to review spectrum prices for the next round of auctions, TRAI 
starts a consultative process and comes out with a consultation paper and holds open houses on 
the subject, seeking input from the stakeholders. Then TRAI submits its response to the DoT and 
the Telecom Commission, and decisions are taken in this regard. The proposed policy suggests 
optimal pricing of spectrum to ensure affordable access to digital communications and offers 
a good opportunity to review the auction rules for reserve prices, which are out of line with 
international norms and result in non-discovery of market prices.

Reserve prices should be set at levels that are high enough to keep non-serious bidders at bay, 
but low enough to achieve vibrant price discovery. In the past, reserve prices were mostly linked 
to the most current auctions. This resulted in its exponential increase, as it was hardly ever 
corrected for market distortions. This led to spectrum remaining unsold, and whatever was sold, 
in most cases the clearing price was equal to or marginally above the reserve price.

There is obviously much to be done to improve the effectiveness of our auctions and the auction 
design has to change significantly to meet public policy objectives. Hence, well-defined formulae 
based on sound assumptions will not only increase transparency in the system, but will also 
empower government officials to take the right decision. The formula for calculating the reserve 
price must be declared in advance to avoid/minimise bidding distortions, promote responsible 
bidding and ensure optimal prices. There is a need to correct past reserve prices to correct 
market distortions and also align them with the revenue-generating potential of the circle.
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Blockchain is here to stay; telcos 
need to incorporate it into their 
processes to stay lean and secure
Published: May 1 2018

Blockchain is here to stay. Telcos need to incorporate it into their processes  
to stay lean, stay secure, and to always stay ahead.

“No shoes allowed,” says the sign on the door. I comply and enter the computer centre to create 
a Hotmail account. It was 1999. It was impossible to have understood the immense potential 
of the internet at the time, but I was excited. My son, on the other side of the globe, could 
communicate with me instantly using this innovative technology. Fast forward to 2018 and 
the benefit offered by blockchain technology, and all it can do, creates in me the same wistful 
excitement of 1999, but this time while thinking about the great things blockchain can do for the 
future of the digital communications industry.

Blockchain is all set to revolutionise how all industries, telecom included, protect their data and 
their customers’ digital information. PM Narendra Modi recently expressed his eloquent support 
of blockchain, calling it a “disruptive technology” essential to all workplaces. The banking industry 
has already begun incorporating blockchain. As the lines continue to blur between telecom 
players and payment banking, how can telecom service providers prepare for this transformation?

Reliance Jio, Bharti Airtel, Vodafone and other telcos are executing plans to become big players 
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in the mobile banking industry. The government aims to convert over 1.5 lakh post offices 
into payment banks to service 130 crore Indians. Payment banking permits telcos to offer a 
much-needed solution to Indians without access to traditional banking, including low-income 
families and migrant workers. With attractive offers being rolled out, regular customers of 
traditional banking will hop on to this bandwagon for the ease-of-use it provides for day-to-day 
transactions. RBI recently tightened regulations around the KYC process for onboarding new 
mobile customers.

The traditional method proved unable to prevent tampering and manipulation by miscreants. The 
e-KYC is a welcome attempt to tie in more accountability and protect personal data, but there 
are websites and hackers that can expose the data, including Aadhaar numbers. Blockchains add 
multidimensional layers around our data and tighten up protection. Managing this vast amount of 
data also requires highly responsive technology that is elastic and scales along with the growing 
customer base. Blockchain could be the answer. But what exactly is blockchain? Simply put, 
it’s blocks of digital information that are linked together in a chain. It is different from online 
database, because every transaction is tracked and the entities involved have full visibility into 
the details. Unique “digital fingerprints” are generated for each data point, and leave digital trails 
behind as they exchange hands.

This makes it impossible for anyone, including banking middlemen, to erase or modify 
information without affecting the parties involved, including the customer. Customer passwords 
have been susceptible to hacker manipulation, but blockchain is successful in preventing data 
breaches. Currently, banks manage their online ledgers by relating names, authorised passwords 
and account details to transactions. But there are many weak points in this system that make it 
vulnerable to actions by a few corrupt individuals, or data breaches by hackers. Such a system 
involves relying on the actions of a few intermediaries who have the power to manipulate 
transactions and potentially cover their tracks without alerting banks or the end-user until it may 
be too late.

Blockchains are touted as the “future of cybersecurity” and have consistently thwarted 
cyberattacks due to the unique ability to track each transaction through their network. Each 
user is provided a unique authentication key for additional protection that removes the need 
for passwords which are a target for hackers. Globally, over 200 banks and financial institutions 
collaborated and are incorporating Corda, a blockchain technology, as an integral part of their 
systems with cybersecurity being the driving force. In India, the State Bank of India announced 
its intention to implement blockchain technology for smart contracts and KYC in the immediate 
future. Telecom providers looking to lead with mobile payments need to provide greater data 
security for their customers’ personal information and minimise the risk of misuse by a few 
individuals.

News travels fast, and bad news at lightning speed. Today, social media users are becoming well 
aware of the importance of robust data policies, and with the European Union’s new General 
Data Protection Regulation (GDPR), there is increasing demand for higher levels of data security. 
Telcos looking to sustain their business over a long term, therefore, need to maintain their 
customers’ trust in themselves. Blockchain also provides a greater level of automation and leads 
to more streamlined processes within organisations. Analysing such vast amounts of accurate 
customer data can provide leaders with greater insights into customer behaviour and guide their 
strategy.

It is a gross but popular misconception that blockchain is applicable only to Bitcoin. Indeed, its 
origins are deep-rooted in the cryptocurrency domain, but it has far-reaching applications in 
every walk of life. The internet, in its infancy, was intended for time and power-sharing between 
companies for processes that were too complex for one to handle at a time. It has overtaken that 
initial purpose by leaps and bounds.

Those dismissing blockchain as a Bitcoin technology without evaluating it for their sector may do 
so at their own peril. In short, blockchain is here to stay and telcos will need to incorporate it into 
their processes in order to stay lean, stay secure, and to always stay ahead.

(With inputs from Kartik Berry and Chandana Bala)
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5G needs extensive fibre networks
Published: April 20, 2018 4:26 AM

It is recommended to lay fibre now to small and macro cells, if these cells are to 
be upgraded to 5G in the coming years. This is to cater to the immense amount of 
backhaul traffic that will be generated by a 5G BTS.

By TV Ramachandran

5G could serve as a great replacement for fixed broadband access.

The vision of a 5G network is usually that of an intricate wireless technology offering high data 
speeds and responsiveness on our mobile phones. Integral to the success of 5G technology is 
the extensive optic fibre cable (OFC) network that runs underground—5G’s characteristic higher 
data speeds and throughputs are greatly influenced by these heavy-duty networks that impact 
both the wireless side and wireline side of the infrastructure. In fact, 5G’s formidable network 
performance goals are heavily predicated on a massive availability of fibre connectivity, to cell 
sites and beyond.

The International Telecommunication Union (ITU) estimates ongoing capital investments related 
to fibre infrastructure will reach a staggering $144.2 billion between 2014 and 2019, in its “Trends 
in Telecommunication Reform 2017” report. A huge explosion of data, especially video, flowing 
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from tomorrow’s 5G radios and base transceiver stations (BTS) is the primary driver for this 
immense capital investment into fibre infrastructure deployments.

Mobile data traffic is growing rapidly. According to the Cisco Visual Networking Index, mobile 
data traffic has grown 4,000-fold over the past 10 years, and almost 400 million-fold over 
the past 15 years. In 2015 alone, 563 million mobile devices and connections were added to 
networks. All this usage puts immense pressure on our current wireless networks that are not 
built to withstand this level of user demand, thus the need for the next generation of wireless 
networks. So, since wireless is clearly the wave of the future, where does that leave fibre 
networks? As a matter of fact, we will see a growing demand for a greater optic fibre network to 
support 5G.

Traditionally, 2G and 3G mobile networks used microwave wireless backhaul to connect 
cell sites to the nearest mobile switching centre (MSC) over the air. Although this legacy 
architecture served the industry well for several decades, the advent of 4G and increased data 
flow has already triggered change. Backhaul upgrades are taking place with legacy copper- or 
microwave-based cell sites being replaced with IP-based transport over fibre. This provides 
unlimited capacity to cater to the humongous amount of data being generated by the 4G LTE 
and LTE-advanced access technologies. These backhaul networks should be suitably leveraged 
by future 5G networks.

To improve coverage, capacity and overall Quality of Experience (QoE) of mobile users, 
telecommunications service providers (TSPs) are adopting small cells which strategically place 
the BTS closer to the users. Small cells can be backhauled either over copper, microwave or 
fibre. Fibre-based small cell is preferred wherever possible as fibre is scalable, secure and most 
cost-effective. However, in locations where deploying fibre is either not viable or feasible, they 
could be served by a number of wireless Gigabit backhaul options, such as E and V band, satellite 
and HAPS-based options in remote and far flung areas of the rural hinterland.

The math: 4G versus 5G speeds

Today, a typical modern macro-cell (BTS) is served by a 1Gb IP-based optical mobile backhaul 
network. The typical traffic over this 1Gb physical connection is about 200Mbps to 300Mbps, and 
leaves room for 4G network growth. Thus, the aggregate bandwidth consumed by all concurrent 
mobile users to a typical macro-cell is roughly equivalent to the maximum theoretical download 
speed of a single LTE-advanced (Release 8) user connection. Current mobile backhaul (MBH) 
networks would soon not suffice even for 4G as it grows. With the expected access speeds and 
throughputs of 5G, we will inevitably choke existing backhaul networks very quickly.

TSPs connecting 3G and 4G cells using fibre also need to lay the foundation for 5G, which has 
maximum theoretical download speeds from 1Gbps for high-mobility users (for example, bullet 
train commuters) to 10Gbps for low-mobility users (those who are stationary or walking). Even 
if the maximum theoretical download speed of 10Gbps was scaled down by 90% to 1Gbps, the 
entire 1Gb throughput to a typical macro-cell today, intended to serve all concurrent 4G users, 
could be easily consumed by one bandwidth-hungry 5G user.

It is, therefore, recommended to lay fibre now to small and macro cells, wherever and whenever 
possible, if these cells are to be upgraded to 5G in the coming years. This is to cater to the 
immense amount of backhaul traffic that will be generated by a 5G BTS.

Most bandwidth consumed over mobile networks is related to video-centric content flowing 
from a distant data centre located across a city or elsewhere. If 5G is aggressively rolled out and 
delivers real-world access speeds significantly faster to today’s 3G/4G networks, all parts of the 
wired network connected to the 5G BTS will be affected by the deluge of content flowing to and 
from data centres. The only transport media capable of scaling to these demands is optical fibre, 
particularly in the BTS to the hundreds of thousands of small and macro cells deployed.

5G for fixed broadband

5G could serve as a great replacement for fixed broadband access. Deployments of fixed 5G 
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wireless broadband access should be quicker and easier than deploying fibre to the premises. 
One impact of the demand for 5G is the need to push fibre closer and closer to the user. 
Technology allowed us to do this incrementally over the years, and the industry advanced from 
fibre-to-the-neighbourhood, then fibre-to-the-curb and now fibre-to-the-home/building. While 
this sounds like a logical next step, fibre connectivity has historically been challenging, both from 
a civil works perspective and on the technology front.

Typically, deploying fibre close to the user has meant significant disruption, expense and time. 
For 5G services to meet their potential, all these challenges with fibre deployment would 
need to be resolved. Areas targeted for 5G coverage require fibre to be successful, not just 
for capacity reasons, but to meet the other formidable 5G performance goals of network 
diversity, availability and coverage. All three goals are achieved through a greater number of 
interconnected paths of fibre.

Challenges in bringing 5G to India

The global roll-out of 5G commercial services is expected to commence in 2019-20 and India 
aims to be at the forefront. There is much excitement in the regulatory industry and academia 
ecosystem, but there are formidable handicaps to be overcome. The percentage of fiberisation 
of mobile is an illustrative handicap. While comparable regimes like the US and China have over 
80% of their towers fiberised, India experiences the inverse—only around 20-25% of towers are 
fiberised. For 5G, 100% of the towers would need to be fiberised.

From another perspective, the US has installed over 400 million km of fibre for less than one-
third of our population and China has over a billion km of fibre, while India has deployed only 
about a 100 million km; i.e. just a tenth of what they have achieved. While India deploys only 15 
million km of fibre per year, China adds about 150 million km of fibre per year. Thus, the existing 
gap only keeps getting wider and wider every year and India is falling further behind. Even the 
current 250 million Indian 4G subscribers are greatly underserved and increasing fibre optic 
networks is the optimal solution.

The future is about 5G with its promise of less than 1ms latency and 1,000 times the capacity of 
4G. If Indian operators plan to stand head-to-head with the Americans and Chinese, they need 
to accelerate the percentage of towers fiberised and roll out more OFC to leverage both fibre 
and wireless technology, and deliver 5G to consumers cost-effectively. Or risk being left behind.

Author is President of Broadband India Forum. Views are personal

(With inputs from Debu Bhattacharya)



87Compendium of TVR articles & Interviews 2016-2018

Maximizing benefits to Economy 
and Consumers from Spectrum in 
the 5G era Optimal Auction Pricing 
both Essential and Possible
April 2018

It is inarguable that mobile spectrum’s greatest value comes from its usage rather than from 
the short-term revenues generated by its sale proceeds. In-use spectrum delivers established 
multiple socio-economic benefits that drive economic growth significantly. An idle spectrum 
is one of the greatest destroyers of value. Moreover, the loss is completely irretrievable and 
can never be made up later. Short-term revenue generation must therefore be balanced with 
the potential subsequent flow of severalfold higher gains to GDP growth and the multifarious 
socioeconomic benefits to the end-users. Auction designs and allocation processes that result 
in unsold and unused spectrum are therefore harmful to society and growth and need to be 
remedied on topmost priority. 

Auctions are accepted to be one of the best ways of allocating the limited and important 
resources of a spectrum in an open and transparent manner while determining the true market 
value of the spectrum. Two key results would determine whether an auction has been successful 
or not. The first would be the sale of most, if not all, of the goods being put up for sale. Secondly, 
since one is looking to find the true value of the spectrum, one needs a result where the final 
clearing or winning price is substantially above the set reserve price (RP). As Hamlet would lament, 
“Ay, there’s the rub” since neither result is a shining characteristic of our Indian auctions till date.
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Except in the 2010 and 2014 auctions, when artificial scarcity 
combined with license extension/renewal compulsions led 
to spectrum sale virtually under shotgun conditions, a large 
proportion of the spectrum offered for auction has remained 
unsold. In the 2016 Big Bang auctions where a total of 2350 
MHz in seven bands were put up for auction in 22 circles, only 
964 MHz, or barely 41 percent, got sold and thus the big bang 
ended in a whimper. Even after taking all the six e-auctions 
held since 2010 together, only about 60 percent has been sold. 
In the case of 700 MHz (very close frequency to the US 600 
MHz) auctioned in 2016, nil quantity was sold – clearly a total 
failure. There is obviously much to be done to improve the 
effectiveness of our auctions.

It is not the case that Indian operators are flushed with 
spectrum and hence did not need to pick up more from the 
2016 auctions. Even after those auctions, while India might get 
by for a narrowband age, it still needs an average of 20 MHz 
per operator to meet the current global average and is ill-
equipped for the broadband era.

As stated earlier, the success of an auction is determined 
not only by the ability to sell a large proportion of spectrum 
up for auction, but also by the market/clearing price being 
significantly above the RP, viz. the auction process must help 
discover the true market price of the spectrum. In most cases, 
RP turned out to be clearing price. Hence, there was no market 
discovered price. In 2016 in India, 700 MHz got no takers at all; 
even the other bands saw a very poor response. There were 
only four circles in 800 MHz, six circles in 1800 MHz, 11 circles 
in 2300 MHz, and seven circles in 2500 MHz where spectrum 
was sold at a premium to RP. The average sale price was hardly 
5 percent above the RP, that is, there was hardly any market 
discovered price in India. Moreover, the prices emanating out 
of past auctions are highly erratic and arbitrary. For example, 

the price of the 800 MHz band (with equal or better propagation characteristics) being valued at 
50 percent of the 700/900 MHz band!

How did we come to this pass? In India, it all started with an overenthusiastic bidding by the 
operators in the year 2010 (3G and BWA auction) and became worse at the time of the renewal 
auctions of the 900 MHz band in 2014 and 2015. The 2010 auctions were held at the backdrop 
of the license cancellation when spectrum was earlier given to new operators at a subsidized 
rate (without auctions). This increased the number of bidders, thereby raising the price of the 
spectrum disproportionately high. In 2014, and 2015, 
the operators whose licenses were expiring had no 
choice but to bid an enormous amount to stay in 
business. Apart from these few instances, the spectrum 
auctions in India remained largely subdued resulting 
in a large quantum of unsold spectrum. But the RP 
always stayed high and was never curated to correct 
these abbreviations, resulting in huge chunks of unsold 
spectrum and whatever got sold was taken only at the 
RP. This high and distorted RP, coupled with forced 
bidding (to protect existing business), totally destroyed 
the value of spectrum acquired in the auctions. So, the 
prices discovered in the Indian spectrum auctions are 
not a true reflection of its value.

There is obviously much to be done to improve 
the effectiveness of our auctions and balance the 
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socio-economic benefits over revenue 
maximization. The auction design has 
to change significantly before any new 
auction is announced and it can be 
optimized to meet public policy objectives. 
There is a need to set RPs at levels, which 
are high enough to keep non-serious 
bidders at bay and low enough to achieve 
vibrant price discovery and help make 
business case for serious buyers. There 
needs to be a meaningful correlation 
across bands based on factors such as 
efficiency, coverage, and existence of the 
eco-system.

There is a need to review the auction 
rules for RPs, which are out-of-line with 
international norms and result in non-discovery of market prices. Reserve prices should be set 
at levels that are high enough to keep non-serious bidders at bay, but low enough to achieve 
vibrant price discovery. In the past, the RPs were mostly linked to the most current auctions. This 
resulted in its exponential increase, as it was hardly ever corrected to curate market distortions. 
Hence, well-defined formulae based on sound assumptions will not only increase transparency 
in the system but will also empower the government officials with the ability to take the right 
decision. The formula for calculating RP must be declared in advance to avoid/minimize bidding 
distortions, promote responsible bidding, and ensure optimal prices.

We propose a model that corrects the past RPs to curate market distortions and also aligns them 
with revenue generating potential of the circle. The inputs needed for calculating RP for future 
auctions are:

•	 Auction	prices	of	all	past	years

•	 Propagation	weights	of	all	spectrum	bands

•	 Cost	Inflation	Index	for	past	years

•	 	Using	auction	prices	adjusted	to	cost	inflation	and	800	MHz	band	(Rs	Cr),	the	prices	for	all	
auctions adjusted to the year 2010, and mapped to the 800 MHz band can be calculated. The 
RP can be now determined by carrying out some simple steps over the information listed in 
the given table. These steps are listed as under.

•	 Calculate	the	average	price	for	all	years	and	for	all	circles	individually

•	 Add	the	numbers	in	step	1	to	get	a	single	pan-India	number

•	 Readjust	the	price	above	(step	2)	using	the	inflation	index	to	map	it	to	the	current	year

•	 	Multiply	the	number	above	with	the	average	percentage	revenue	distribution	across	circles	to	
arrive at the circle numbers

•	 The	circle	price	calculated	above	(step	4)	is	mapped	to	the	800	MHz	band

•	 	Readjust	the	number	above	(step	4)	with	the	band	weights	to	arrive	at	the	prices	for	the	
respective bands

•	 	Discount	this	number	by	a	factor	(anything	between	20	percent	and	50	percent)	uniformly	to	
arrive at the final RP across circles

The prices calculated above are not arbitrary but based on a clearly defined principle. One might 
choose to tweak these principles/assumptions, but once finalized these should not be changed 
randomly. Doing so not only curates distortions on account of irrational bidding but also corrects 
for value of the band and the revenue potential of the respective circles – lower bands are valued 
more, and so are the circles with greater revenue potential.

India is gearing up for 5G. The National Telecom Policy is expected to be out soon and provides 
a great opportunity to relook at the pricing of allocated resources and correct the anomalies that 
the sector is facing. If we can get pricing of spectrum resources right, we surely will be on the 
right track for ushering in 5G and the digital revolution!
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The digital transformation of Indian 
ICT: A skill gap perspective

Published on April 2, 2018

Tirunelveli (TV) Ramachandran

The future of Indian ICT rests on the ability of institutions (government & private alike) to create 
the kind of conditions that can usher in sweeping reform. The need for reform is felt far & 
wide throughout the ICT ecosystem – from the need for supporting infrastructure to greater 
manufacturing capabilities, to perhaps the most important need to cultivate adaptive technical 
skills that can conform to ever changing requirements. These industries, if they are to succeed 
and transform into intelligent visions of tomorrow, must work with governments and educational 
institutes to create a skilled workforce that is and will stay relevant to upcoming transformations.

New & novel applications of ICT have far reaching consequences for the way we work 
and interact with the world. IOT and AI are poised to change the very nature of energy and 
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communications, two industries that have significant positive effects on all of society. The Internet 
has already transformed the nature of work, and also serves as a tool with the tremendous 
potential to initiate and guide social change. Modern conceptions of workforce productivity & 
mobility have an unquestionable reliance on strong communications infrastructure.

The introduction and advancement of new technologies that make use of the communicative 
abilities of the Internet will only accelerate the pace of change we have witnessed so far. Easier 
access to information will create informal skills and knowledge related externalities across the 
economy. The rapid growth of video consumption is indicative of this ease of access. Success in 
the marketplace however, would have to be predicated on appropriately combining the benefits 
of informal and easy to access informational resource, with formal structures focused on the 
creation of skilled human resources. 

If the goal is to “Make in India”, and if the stuff we intend to make is high tech, then we need 
more engineers. If its textiles, then not so much. India lags far behind the rest of the world in 
terms of engineering skill development. China now produces twice as many graduates a year as 
the US, and a significant part of this growth is attributed to the governments push to develop an 
innovative technical workforce. The result of China’s policies is that 7 of the 10 highest paying 
jobs for university graduates are engineering jobs. 

In a recent article, HDFC Chief Deepak Parekh noted that out of the 1.5 million Indian graduate 
engineers entering the market each year, four-fifths are unemployable. This is due in large part 
to a lack of adequate skills. This is significant, given & especially the fact that we have over 3300 
approved engineering colleges operating in the country.

Key developments in technology and business models

The pace of change we observe in this modern digital economy is accelerating. New technology 
seems to hit the shelves every six months, and one may reasonably attempt an inquiry into what 
effect such rapid transformation has on employment. Do we observe surges in employment 
that sync up with such transformations? Not at any statistically significant level. What is directly 
observed in the marketplace is that innovative companies have a penchant for developing new 
& novel approaches to solve current problems. It is these applications of modern technology 
that find success in the market, leaving less worthy contenders irrelevant. It is also observed that 
these organizations tend to staff themselves on the basis of ideals that lend themselves to an 
innovative, re-inventive and revolutionary way of working.

There are countless examples of innovative companies that are attempting to change the way 
their target audience thinks about productivity. One such disruptor in its field is farmlogs, an 
agricultural startup that is re-inventing key decision making processes in American farming. The 
service they provide is delivered via a convenient mobile application and after just four years of 
operations is currently monitoring 1 out of every 3 American farms and managing over 80 million 
acres of farms. This farm management software offers a range of services to users. Farmers on 
the platform benefit from the insights delivered by monitored data and run more efficient and 
profitable businesses. In addition to automatic activity recording, crop health imagery, weather 
prediction, planning & reporting tools, the application also offers marketing services that allow 
farmers to sell their produce at a profit.

New technologies and business models such as farmlogs will continue to emerge, as long as the 
market provides enough skilled manpower. It is also critical to note that it would be the collective 
responsibility of industry & academia to create an environment that values & rewards innovative 
thought.

IoT, Big Data and Artificial Intelligence are set to grow at a rapid pace over the next two to five 
years, and studies are already reinforcing the need for India to seriously consider actionable 
solutions to the glaring skill gap problem.

The most recent HR & skill requirements report on the telecommunications sector by the 
National Skill Development Corporation reveals that the telecom sector will employ over 4.16 
million people by 2022, almost double that of current employment figures from the sector. 
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Further analysis conducted in the report indicates that over a third of this requirement will stem 
from the retail segment.

The requirements from the retail sub segment will be significant, and will warrant the entry of 
skilled human resources in the retail segment. Unfortunately, as it stands today, there is little 
incentive for skilled graduates to enter this segment. Forward thinking retailers should seriously 
consider the benefits of combining vocationally trained and graduate students to boost the 
productivity and value provided by its workforce. 

Service providers will need to recruit more zonal managers, O&M professionals, BTS engineers, 
Network Engineers and many others. Over 70% of the requirements of service providers will have 
to be filled by individuals in graduate and above categories. Similarly, Infrastructure providers will 
address over 50% of their requirement from higher secondary and below categories. 70% of the 
requirement in equipment manufacturing sub sector will have to be filled by graduate & above 
categories, with engineering roles accounting for a lions share.

The Indian Skill Gap

With such significant numbers & percentages staring us in the face, it is important for us to 
recognize the magnitude of the skill gap in India.

Industry, academia and government have debated many possible solutions to this problem. While 
no singular action has or can address this issue, it is generally accepted that we need to create a 
balance between classroom instruction and practical or vocational experience to stay relevant in 
these ever changing & evolving times.

The paradigm shifts and technologies under discussion represent increasing levels of 
automation. It is also no secret that automation takes center stage in employability debates. 
Does the digital disruption of business models indicate a future net loss of jobs? Certainly not. 
This ecosystem will create new requirements. At all levels of the economy. From the low skilled 
to the highly specialized, all will find new opportunities in front of them. We can look to other 
industries when trying to answer this question. The green jobs we hear about often are not only 
for engineers who design solar panels or wind mills. Net figures include low skilled jobs as well – 
such as cleaning and maintaining solar panels to keep up efficiency, and maintaining windmills. 
Digital transformation of telecommunications would similarly create opportunities at multiple 
levels. Enterprises across industries – communications, manufacturing of sensors and other 
infrastructure, big data companies, Artificial Intelligence and even graphic design (for visualizing 
all of the insights) will all witness the creation of jobs across skill levels. We expect some jobs to 
be lost in the field due to a certain level of automation, but all indications point to the fact that 
replacement effects will kick in, and offset these losses by creating entirely new jobs.

Given all of the above, is there really a need for other justifications to consider skill development 
as an urgent national priority.
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NTP 2018: Unleashing the power of 
cable broadband
Published: February 16, 2018

Cable TV networks provide last-mile access to 110 million homes in 1,500 towns. 
Even if we assume that only four per household will use the access, cable TV can 
overnight provide broadband access to 440 million persons.

India is the shining example of exemplary success in growth of mobile telecom for serving the 
voice communication needs of people. While this is something to be proud of and is the envy 
of other countries, one is, at the same time, quite concerned to note the growing weakness in 
another critical aspect of telecommunications—the capabilities of delivering fixed broadband in 
homes/offices. Although mobile broadband may always be the major constituent in India, there 
will increasingly be limitations on speed and overall quality due to exponential growth in data and 
great constraints on spectrum. Especially so in heavy data transactions or video-streaming, and it 
is predicted that very soon more than 70% of the internet traffic will be video content. Moreover, 
as per industry estimates, 60% of total mobile data traffic was offloaded onto the fixed network 
through Wi-Fi or femtocell in 2016, and this is an emerging trend suggesting the growing 
importance of fixed broadband. Indian broadband quality leaves much room for improvement 
and we are one of the lowest broadband speed nations in Asia-Pacific.
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In this context, the importance and role of fixed broadband for India just cannot be understated 
or overemphasised. Rajat Kathuria et al have written about the need to focus more on fixed 
and fibre for broadband in the forthcoming National Telecom Policy 2018. While fully agreeing 
with them, this writer would like to strongly highlight the fact that fixed broadband is not 
limited to wireline or optic fibre. There is the very potent medium of cable broadband which is 
also a fixed broadband that can deliver high quality Gigabit speed services. Hence the need to 
urgently leverage the already-available and inadequately-utilised infrastructure of Indian cable 
TV networks. This is an excellent option that many other countries are successfully utilising to 
deliver high-speed, high-quality broadband in homes. Visitors to, say, the US would immediately 
relate to the fact that in most homes excellent quality broadband is delivered by cable operators 
and speeds of 20-25Mbps are the norm. Unfortunately, in India, we get only about one-third of 
these speeds and all through mobile broadband. This simply cannot take us forward and the gap 
between us and other comparable nations would only keep widening.

The importance of cable for broadband was declared as far back as six years ago when the 
government envisaged, in NTP 2012, the need “to incorporate enabling provisions in the current 
regulatory framework so that existing infrastructure including cable TV networks are optimally 
utilised for extending high-quality broadband services in rural areas also.” Cable TV networks are 
providing last-mile access to 110 million homes in over 1,500 towns. Even if we assume that only 
four per household will use the access, cable TV can overnight provide broadband access to 440 
million persons. In fact, TRAI chairman RS Sharma unambiguously stated in May 2016 that “100 
million (digital cable) homes with same pipe and a little bit of upgrade can be used for delivery of 
robust broadband connectivity to 500 million people.”

To examine the actions necessary to realise the potential of broadband through cable TV 
network, a high-level inter-ministerial committee that included secretaries of Information & 
Broadcasting, Department of Telecommunications and Electronics & IT constituted a senior 
inter-ministerial subcommittee at the joint secretary/DDG level from all the three ministries and 
even including an expert from TRAI. It is verily believed that the subcommittee went into the 
matter comprehensively, and stumbling blocks for delivering broadband over cable TV network 
were identified and solutions for resolving the difficulties also apparently agreed, but one 
wonders why the actions are not flowing.

As regards permissibility under the applicable rules for individuals and partnerships (who are fully 
eligible to offer cable TV service) to take a unified licence for broadband service, frankly, there 
is no difficulty here because Section 4(1) of the Indian Telegraph Act, 1885, clearly states that 
“the central government may grant a licence, on such conditions and in consideration of such 
payments as it thinks fit.” For example, we have the brilliant example of the historic issuance 
of internet service provider (ISP) licences in November 2003, for `1 only, which enabled India’s 
entry into the internet era. Similar policy actions are possible to facilitate the much-needed 
contribution of cable TV networks to broadband and Digital India. An alternative route for 
interested cable TV operators could be to take the option of becoming reseller or franchisee of 
the telco or become a virtual network operator parented to telcos. Telecom and I&B policies 
should clarify the availability of all these solutions.

Another challenge cited often is the inability or delay in getting Right of Way (RoW) permissions 
from concerned local/state authorities for rolling out cable network. Here again, a similar 
problem impacting telcos has been addressed by the DoT, taking the recourse available in the 
Telegraph Act to formulate suitable rules. This has started resolving the difficulties of telcos in 
the field. It may be noted that, on similar lines as provided in the Telegraph Act, Section 4B of 
the Cable TV Networks (Regulation) Act, 1995, provides for I&B to formulate rules to remove 
difficulties of cable operators.

Measures to actively promote Wi-Fi and other integrated (converged) services on cable that will 
enhance operator revenues, increase government’s revenues and provide additional bouquet 
of services to consumers at a cost-effective price, and promoting the concept of enabling 
broadband over cable by conducting awareness programmes, skill development and training 
amongst local cable operators in the upcoming NTP 2018, would be steps that would help 
unleash the power of cable broadband. It would also accelerate the pace of the PM’s vision of 
Digital India. With NTP 2018 on the anvil, the time to act is now.
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Budget 2018: An Excellent Overall 
Exercise But, For Telecom,  
‘Yeah Dil Maange More’…
Published: February 5, 2018

By T. V Ramachandran

The great annual Union Budget exercise for 2018 got over 2 days ago. The Finance Minister 
has effectively addressed most of the key economic challenges and priorities before the 
nation. Given the daunting circumstances and the enormity of the task before him, the FM’s 
performance is truly praiseworthy and hence there is widespread acclaim for his approach and 
budgetary actions.

However, for Telecom, it is somewhat of a mixed bag and there generally is a view that the nation 
would have benefited from a little more attention to this crucial economic sector.
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Pros

At the outset, the “excellent” parts need to be fully acknowledged and lauded. Enhanced reach/
availability is one of the topmost priorities for the nation if we are to improve the economic state 
of the masses and attain the vision of Digital India. In this vital area, the Budget has announced a 
couple of unique and highly commendable actions.

Firstly, the Government has announced its decision to help set up 500,000 Public WiFi Hotspots 
so that the general public can easily access broadband and download desired information/
documents cost-effectively. This will be a stupendous benefit for the public.

Today, with less than 35000 such hotspots available, the proposal represents a great 15-fold 
increase, – a truly wonderful prospect. Secondly, keeping an eye on the future, Government 
has also announced support for creating a test bed for 5G at IIT Madras, signalling its intent and 
commitment to harness the huge benefits from the Fifth Generation Technology that would 
provide ubiquitous ultra broadband and connectivity. While announcing these developmental 
actions, Government has also kept a firm eye on the importance of Optic Fibre Cable for carrying 
data and declared sanction of Rs 10,000 crores for BharatNet project, the same amount as last 
year.

Cons

The telcos are understandably anguished at the lack of any measures in the Budget to reduce 
their enormous burden of duties & levies. However, in all fairness, they also need to understand 
and appreciate that this is an area for fundamental Policy action and that there is probably 
serious work in progress on this front in the forthcoming NTP 2018. But what Broadband 
India Forum (BIF)had sought was reduction the GST on telecom service from the anomalous 
level of 18% to maximum 12%, in line with what already applicable to mobile phones. Why this 
inconsistency? The latter cannot exist without the former service and the existing situation is 
anomalous and adversely impacting the end-user as well as the required rapid proliferation of 
broadband connectivity. This is quite disheartening.

The Hon’ble Finance Minister has also regrettably erred in hiking the import duties on finished 
mobile phones from 15% to 20%. This action has apparently arisen from the expectation that this 
would boost Make in India. However, a simple examination of data on imports and exports and 
on value addition in Indian ‘manufacture’ clearly reveals that even the here-to-fore duty of 15% 
has been adversely impacting the cause of genuine Indian manufacture in the sense that true 
value addition remains very low at about 10% and only screwdriver technology of assembly of 
imported components flourishes.
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In this process, the import bill for mobile phone components has risen from $1400 million in 
2014 to $6800 million in 2016 to $9200 million in 2017 to expected $11,400 million in 2018, – a 
whopping 8-fold or 800% increase in 4 years. This, then, is surely not helping the cause of ‘Make 
in India’ and, on the contrary, is sharply inflating the import bill of the country. This has happened 
because the Government has missed adhering to its own Phased Manufacturing Plan (PMP) that 
had envisaged imposition of import duty on Printed Circuit Boards (PCBs) for mobile handsets 
which constitute 50% of the Bill of Materials (BOM).

If this had been done, it would have encouraged value addition in the local assembly. Not 
adhering to the PMP has now disadvantaged those local manufacturers who have made sizable 
investments to increase value addition, in the expectation that imported PCBs will attract duty 
from April 2018. Understandably, such manufacturers are very upset and the country suffers in 
value addition and unwanted imports. This needs urgent review and correction.

To support Make in India, from BIF, had recommended GST-based measures to incentivise and 
enhance value addition in local manufacture and thereby give an impetus to serious research & 
development activities in India. This merits serious consideration.

BIF had also pointed out to achieve ‘Digital inclusion for all’, broadband proliferation in rural 
and remote access areas is a great necessity and, to achieve this expeditiously, the Government 
should, through a Budget provision seek to facilitate VSAT services through suitable USOF or 
other allocations.

Last but not least, given our 5G ambitions, India should target becoming a Fibre Capital of the 
world through leveraging our huge surplus capacity in OFC manufacture. For this purpose, a 
suitable package of economic measures could have been considered in the Budget exercise.

Budget 2018 is a great product that seeks to provide enhanced inclusive prosperity and all kudos 
to the Hon’ble FM and his team for this. However, to achieve optimum results, a little more needs 
to be done and the Hon’ble FM’s kind support is requested for the points made above.

(The author is Hon Fellow, IET (London) and President, Broadband India Forum)
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Why budget must give IoT a push
Published: February 1, 2018 2:50 AM

Building an application ecosystem, preparing the network infrastructure and 
establishing strategic partnerships are essential to helping develop sustainable 
business models for 5G-enabled IoT services.

By Rishi Bhatnagar & TV Ramachandran

India is witnessing a phenomenal growth in internet of things (IoT). The adoption of IoT gained 
momentum when the Digital India mission was launched in 2015 followed by the 100 Smart 
Cities Mission in 2016. The Centre announced in the New National Digital Communications 
Policy 2018 that, as part of its Propel India vision to have a $1 trillion digital economy by 2022, 
India would take a number of steps, including reaching an estimated 5 billion IoT connections 
by that time frame. But much needs to be done to meet the ambitious targets set for 2022; the 
Union Budget offers a golden opportunity to effect this.

IoT transforms connected objects into “intelligent” products that have the ability to interact 
with their environment, other products/objects, people and applications. Specific use-cases or 
applications of IoT include smart cities, connected vehicles, smart grids, smart metres, smart 

IoT transforms connected objects into “intelligent” products that have the ability to interact with their environment, other products/objects, 
people and applications.
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homes, connected health, etc. The inherent complexity in connecting various devices, products, 
sensors, proprietary solutions, and platforms, etc, requires an ecosystem of device OEMs, 
technologists, connectivity providers, network and data scientists, platform and solution providers, 
system integrators, app developers and vertical and domain experts, along with security specialists. 
Government plays a crucial role in this ecosystem development by creating a favourable policy and 
regulatory environment, giving equal opportunity to both big and small players.

While government incentivisation with Make-in-India and Digital India has empowered the 
technology sector, a lot more needs to be done in terms of recognising and incentivising the 
efforts of the other parts of the digital ecosystem. Specialised IoT R&D centres will help develop 
new innovative sensors, devices, long-lasting and weather resistant batteries that are tailored 
to Indian requirements. Likewise, IoT start-ups and solution-providers producing solutions 
specifically for the Indian market need to be recognised and given adequate attention so that 
they can scale and grow big enough and self-sustainable. A focus on skills development for IoT, 
AI, machine learning, blockchain and other emerging technologies can bring us to the forefront 
of the fourth industrial revolution.

The National Digital Communication Policy (NDCP) 2018 has recognised the need to rationalise 
levies in the telecom sector including licence fees, Spectrum Usage Charges, etc. This, once 
implemented, will go a long way towards providing the necessary incentive to the existing 
operators as well as the new breed of service providers. As demand for 4G and 5G increases 
with greater adoption of IoT, networks will become denser and deeper, making the fibre-isation 
of telecom towers imperative. The same has been recognised in the NDCP through several 
initiatives such as the Fibre First initiative, creation of a National Fibre Authority and the vision to 
connect 60% of all towers with fibre and 50% of households. Fibre to home would account for a 
majority of the fixed broadband connections by 2022.

5G-IoT is considered as the frontier that can improve our lives in many aspects and is set 
to transform our world completely. It is still at a nascent stage in India, but is increasing in 
importance for the government, corporate and regulators. The government has declared 
its intent regarding promotion of 5G-IoT through the NDCP, 2018. For IoT services to be 
deployed at scale, efficiently, 5G infrastructure is considered absolutely essential. These include 
improved network speeds and capacity, reduced communication latency and flexible service 
delivery models. The long-term vision, including massive Machine Type Communications and 
Ultra-reliable & Low Latency Communications, is quite exciting. Some of the key industrial 
verticals where 5G is likely to make a huge impact are in the areas of automotive, industrial 
and healthcare. For city planners, 5G’s massive IoT capabilities will build on existing mobile IoT 
services but enable far more devices to be connected by area and offer cost and energy savings. 
5G will continue to improve on low power capabilities and allow operation in both licenced and 
unlicenced spectrum.

The momentum towards achieving 5G-enabled IoT needs serious consideration on 
interoperability between IoT solutions. All major standardisation bodies have established working 
groups dedicated to this goal.Despite there being several models of standards development, 
such as the proprietary- and government-led models, collaborative standards development has 
held a superior position. Building an application ecosystem, preparing the network infrastructure 
and establishing strategic partnerships are essential to helping develop sustainable business 
models for 5G-enabled IoT services.

The government has already taken the right steps by initiating well thought-out and forward-
looking reforms through the new NDCP. It needs to now fast track the implementation of the 
policy, get all the stakeholders on board and take the country forward to unleash countless 
business opportunities, thereby leading the industry to its next level of transformation. Realising 
the great importance of 5G for Digital India, the Centre made a landmark announcement 
in the last Budget of a significant financial allocation for 5G. It needs to do the same for IoT 
incentivisation in India. Given the right support, India could well become a world leader in IoT.

-Bhatnagar is president of Aeris Technologies India Pvt Ltd and Ramachandran is president of 
Broadband India Forum. Views are personal
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Telecom sector in India: Levies 
imposed need GST like template
Published: December 12, 2017 5:49 AM

The telecom service sector in India is well-accepted to be a success story and 
as a flag-bearer of reforms and liberalisation, having delivered huge benefits to 
consumers in terms of technology, choice and affordability.

The telecom service sector in India is well-accepted to be a success story and as a flag-
bearer of reforms and liberalisation, having delivered huge benefits to consumers in terms of 
technology, choice and affordability. Strangely, despite this, it is also known to be overburdened 
with various telecom-specific levies and taxes. A comparison of the Indian situation with that 
of some comparable economies is given in the accompanying graphic. It has now reached a 
stage where it needs urgent addressing; otherwise, India’s ambitions on Digital India, 5G and 
other technological advancements could get derailed. However, even before addressing the high 
telecom levies, one needs to first revise the current inefficient mechanism for applying the levies 
related to licence fee and spectrum usage.

A comparison of the Indian situation with that of some comparable economies is given in the accompanying graphic. (PTI)
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Since 1999, when we introduced the levy of an ongoing licence fee as a percentage of the AGR 
(adjusted gross revenues), we have had a rising swell of disputes and litigations. Disputes rose 
when the spectrum usage charge (SUC) was converted from a fixed levy to a percentage of the 
AGR. Much litigation is pending in various courts, resulting in tremendous waste of time and 
other resources for both the government and the operators. Disputes invariably relate to what 
is deductible or ‘adjustable’ from the gross revenue to arrive at the AGR value on which the 
licence fee or SUC levy will apply. There have been several pronouncements by the Trai, TDSAT, 
high courts and even the Supreme Court; regrettably, there has been no satisfactory or abiding 
solution. All parties concerned are unhappy and unsettled. Operators are stressed financially and 
the government continues to have its apprehensions of possible ‘arbitrage’ by some operators in 
reporting or deriving AGR. This was possible at a time when different services by the operator—
NLD, ILD, access or internet—attracted different licence fee percentages. However, even after this 
was addressed by moving to a uniform licence fee for all services, disputes did not abate since 
there has been much wrangling on what constitutes telecom revenue and what items provide 
revenue unrelated to the telecom licence. Thus, unless we move away from the AGR base, we 
cannot have an unambiguous base for seating the new and, hopefully, improved, levy structure.

There is one more anomaly needing attention in whatever new model is proposed. When 
the revenue share regime was introduced, spectrum and licence were bundled together and 
auctioned or allocated. Hence, the need arose to apply high spectrum usage charges besides 
the licence fee. However, since 2012, spectrum has been delinked from licence and allocated 
separately and transparently through auctions. In such a situation, when the spectrum is already 
paid for via the auction-discovered price, continuing with a high SUC is a ‘double whammy’.

Apart from addressing the these requirements, the new mechanism should satisfy these four 
requirements: there should be no extra cost to the consumer, all charges should be open and 
transparent, with nothing hidden, the change must be revenue-neutral to the government, and it 
should allow migration of the operators to be, as far as possible, on a “No worse off” principle.

The proposed new method could use the a GST-type methodology to avoid the dispute-ridden 
AGR route and go directly to the incontrovertible revenue base of the revenue receipts from 
customers that attract GST. Let us assume that this is worth `100. This would attract a 9%  
(Rs 9) central GST and another 9% (Rs 9) state GST. This takes the total bill to Rs 118, which is the 
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expected normal amount to be paid by the customer. Now, let us look at a figure for the new 
Telecom Specific Tax (TST) which could provide the government a revenue-neutral situation. 
On the billed total revenue of `100, this figure is likely to be about 8-9%—let us say this is X%. 
We now take `X away from the base of Rs 100/- to get the net revenue to the operator. By this 
process, we have ensured that government gets its GST as well as its revenue-neutral inflow. The 
customer has also not paid anything extra, and the process is totally open and transparent since, 
like GST, TST would also be shown on the bill.

Again, like GST, TST would be treated like a VAT, and there would be permitted set-offs at various 
stages in the chain of service, right till the end consumer. This would avoid the big problem of 
double taxation that is currently the barrier for introduction of many innovative and beneficial 
services. If a telecom service provider (TSP) ‘B’ procures a service from another TSP ‘A’, and pays 
GST and TST on the value, it would be entitled to set off these payments when it adds value and 
sells his service to customer.

The proposed scheme also has the advantage of not impacting, in any way, the important 
communities of passive service providers and unlicensed or registration-class service providers 
since these categories do not have any exclusive rights or protections. This aspect would help 
open the floodgates for innumerable innovative services and applications that 4G and 5G can 
provide.

The new method is simple and elegant and benefits all stakeholders. The customer has no extra 
burden and gets openness and transparency in her bill, the government’s existing revenues 
remain intact and it gains tremendous administrative efficiency, disputes and litigations fall 
and industry gets a predictable and stable environment that facilitates growth, innovation and 
accelerated progress.

The accompanying graphic shows how Indian telecom is burdened with levies as compared to 
other regimes. The sector has a crushing debt burden of over `4.5 lakh crore. The government 
has set up an inter-ministerial group to look into this issue. The writer therefore strongly 
recommends that the above-described TST be introduced at the earliest and, concurrently, at 
least a small discount of about 20% on the revenue-neutral level be provided to give direly-
needed financial relief to the sector. It may be noted that even at the time of the famous WLLM 
dispute settlement in 2003, apart from other aspects of the settlement, a 2% reduction in the 
AGR-based licence fee was provided to operators. A 20% reduction in the new revenue-neutral 
licence fee would approximate the above-mentioned 2% figure. Precedent, therefore, fully 
supports this recommendation.

Last, but not the least, the new licence fee percentage should not be a fixed figure; the next 
year’s pecent figure should be calculated on the ongoing year’s total revenue when it is 
available—and, so on, year after year. Thus, the license fee should be allowed to steadily decline 
till we reach the international levels. All the while, the government’s current inflow from LF&SUC 
is protected and, separately, the spectrum auction fee proceeds keep coming in—a win-win for 
all including customers. As Hamlet would put it, “‘Tis a consummation devoutly to be wished”.
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Broadband in India: Without the right 
speed, term is a misnomer; see how
Published: November 23, 2017 3:36 AM

India needs higher broadband speeds to enhance socio-economic development. In 
fact, according to a 2012 study of 34 OECD nations, doubling of broadband speeds 
can lead to an increase of 0.3% of GDP over the base year

By T. V Ramachandran

We hear the government is contemplating a change in the definition of ‘broadband’—from 
current 512 kbps to 2 Mbps. This is good news, if true, and it’s high time, too. In fact, experts 
might even term the proposed action ‘too little, too late’ for the nation, given its great ambitions 
as they relate to the creation of a Digital India and improved GDP growth rate. There is now little 
doubt amongst experts and policy-makers that broadband is one of the powerful and critical 

The currently proposed near four-fold increase to 2 Mbps, however, pales into insignificance when considered from a global perspective.
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engines of economic growth. Many studies by reputed agencies like the World Bank, ICRIER and 
others have concluded that there is a strong positive correlation between broadband penetration 
and GDP growth—a 10% increase in penetration yielding a 1.4% increase in GDP growth rate. 
State-sponsored initiatives, whether fiscal or otherwise, designed to ensure the survival and 
progress of this industry are often predicated exclusively on this fundamental truth.

However, it is also true that access to mediocre quality broadband at inadequate speeds is 
probably more harmful than useful, and quite possibly a destroyer of value to the end-user; 
for example, through a wasted expense in a video facility. In 2011, our broadband definition 
was improved from 256 kbps to 512 kbps. The currently proposed near four-fold increase to 2 
Mbps, however, pales into insignificance when considered from a global perspective. In 2015, 
the US telecommunications regulator (FCC) redefined broadband as an internet connection 
that delivers at least 25 Mbps downstream, up from the prevailing 4 Mbps and 3 Mbps upstream, 
up from 1 Mbps. That’s 50 times our existing definition of broadband download speeds, and six 
times for uploads.

With 512 kbps broadband definition, we are currently having about 300 million broadband 
connections, i.e. 25% penetration. This number is already low and not much to write home 
about, but draws greater concern when we consider what happens when the definition is 
upgraded as required. A sharp decline of penetration to a fraction of the current value is entirely 
plausible. This, therefore, needs to be appreciated as the real state of our broadband. It is not 
that one is unfairly comparing with the more developed economies. This disparity with the Indian 
definition of broadband, though smaller when compared to other developing nations, is still 
quite significant. According to Kenya’s Broadband Vision 2030 document, broadband is defined 
as “connectivity that is always-on and that delivers a minimum of 5 Mbps to individuals, homes 
and businesses for high-speed access to voice, data, video and applications for development.” 
Indonesia, Malaysia, Bangladesh and Brunei are the other developing economies that have 
prescribed higher minimum speeds than India.

The complete picture

Any discourse over the health of broadband is incomplete and misleading without taking a 
holistic consideration of both the key metrics—penetration and speed. As little as five years ago, 
the total number of broadband subscribers in India stood at just under 15 million, roughly 1% of 
the population. As on June 2017, the number of broadband connections in the country has risen 
to a whopping 300 million, a 2,000% increase in a short span of five years. We have clearly made 
immense progress, but we have to remember that the number of unique broadband subscribers 
would be significantly lower and we have yet to take this access to probably more than a billion 
Indians. And, as pointed out earlier, with a better definition of speeds nearer to international best 
practices, the figures could be depressingly lower. The bright side is the tremendous potential for 
growth of true broadband. Indeed, “the best is yet to be…”

Interestingly, while the official definition of broadband in India is set at any connection that offers 
at least 512 kbps downstream and upstream, a recent study by Akamai indicates an average 
connection speed of 5.6 Mbps for the nation. However, there is no room for complacence since, 
of the 15 APAC nations studied, India had the second-lowest average connection speed.

Clearly, in addition to creating mechanisms that enable universal access to high broadband, we 
need to seriously reconsider our definition of broadband, and reassess its suitability for a modern 
digital economy. For the more developed broadband markets, the same report indicated average 
speeds well in excess of the Indian average.

It is also interesting to note what is driving this need for faster broadband speeds. Studies indicate 
that video already accounts for over 60% of the total global internet traffic, and this share is 
expected to increase to 80% by 2021. For India, with lower literacy levels in rural parts, the need 
and the expected impact of video communication would be significantly higher than in more 
developed economies. One thing is clear—there is a need for broadband, and a need for speed 
since video is a flopshow without adequate speeds.
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The economic impact of speed

The effect of broadband speeds on a nation’s economy is a widely studied subject. A 2012 study 
of 34 OECD nations found the relationship between broadband speeds and economic growth 
to be statistically significant. According to the study, a doubling of broadband speeds would lead 
to an increase of 0.3% of GDP over the base year. Assuming this modest factor of 0.3% to be 
consistent between developed and developing nations, even though the authors conclude that 
this effect would be magnified in developing nations, India can expect to add at least $7.4 billion 
to its nominal GDP by doubling prevailing average speeds.

The true economic effect of increasing broadband speeds would manifest as direct and indirect 
impacts. Deployment and retrofit of infrastructure would be directly bound by efforts to increase 
speeds, while other sectors of the economy would benefit from indirect network externalities. 
Faster speeds will be critical for the development and success of modern digital applications 
and entire digital business models that require higher data transmission rates. An update to the 
definition of broadband ensures to a great degree that the many users of minimum broadband 
speed plans graduate to better services. Such a pursuit would create jobs, and have a cascading 
positive impact on economic productivity and wealth creation for all.

In essence, without the right speed, the term ‘broadband’ is a misnomer.

(Research inputs by Kartik Berry)
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T.V. Ramachandran 
NTP 2018 assumes far greater importance than even the epoch-making 
NTP 1999, which catapulted the Indian mobile market from about 1 
million connections to about 1,200 million connections at present (the 
second highest in the world). India today is at a very critical juncture and 
its socio-economic progress will depend on the crucial measures for the 
telecom sector, which need to be included in the new 
telecom policy – NTP 2018. 
In my opinion, the key focus areas of NTP 2018 should be as follows: 
• Liberalisation of licensing: We need to significantly liberalise the sector 
through an evolved approach. Such an approach is possible and envisaged 
under the Indian Telegraph Act, 1885, as Section 4 of the act states that 
the government “may grant a licence, on such conditions and in 
consideration of such payments as it thinks fit”. It follows, therefore, that 
the Department of Telecommunications has 
powers to decide the appropriate degree of severity or leniency of the 
licence and whatever payment (including very low or nil) as it deems fit 
for the particular type of service. Thus, to encourage and grow innovative 
services in the new era, the new policy should state this as the declared 
objective. 

 

• Broadband for all: NTP 2018 needs to lay emphasis on providing high quality broadband for all since without this 
the entire edifice of Digital India would crumble and fall. While NTP 1999 was needed to save the telecom sector, 
NTP 2018 is crucial today for the success of Digital India. The policy should recognise that broadband is akin to a 
fundamental right of citizens.  
• Rich interactive apps: The app economy is delivering huge socio-economic benefits to citizens. NTP 2018 needs to 
go beyond the voice-centric mindset of the past and focus not just on data but, more importantly, on data-based 
services. 
• Public Wi-Fi hotspots: The use of broadband and apps requires adequate availability of public Wi-Fi hotspots to 
enable high speed and cost-effective internet usage. We are deplorably short off the mark in this respect. We have 
only about 32,000 public Wi-Fi hotspots. In comparison, China has 36 million and the US has 67 million hotspots. The 
liberalisation of permissions or “licensing” for public Wi-Fi hotspots is, therefore, imperative. 
• Fibre connectivity: The new policy should give a major impetus to the creation of adequate fibre infrastructure for 
transmission and backhaul to support the increase in data traffic. Concurrently, all cell-sites/towers need to be fibre 
connected to be able to support the exponentially growing data traffic. India is poorly placed as compared to 
countries like China and the US in this regard. For example, India has only 1.2 million km of optical fibre cable (OFC) 
against China’s 18 million km. Effectively, therefore, China has 1.34 km of OFC per 100 persons while India has             
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0.1 km. Without a policy focus on improving our standing here, we would be greatly disadvantaged for 5G. Moreover, 
the policy should clarify that giving right-of-way (RoW) permissions for laying fibre should not be used by 
municipalities and local authorities as a means of levying high charges to augment their tax revenues. The policy must 
specify that laying more fibre is necessary for increased broadband connectivity. 
• Satellite communications: India is a very large and diverse country with many remote locations. Extending terrestrial 
networks to such areas entails many challenges, including high and unviable costs. The most expeditious way of 
accessing such locations is through satellite communications. Globally, communication satellites are the primary 
growth driver for the satellite industry and constitute more than 50 per cent of the entire satellite market, with about 
37 per cent for commercial communications and 14 per cent for military purposes. It is a matter of concern that India 
has less than 3 per cent of the total global satellite population. An open sky policy that encourages private 
manufacturing and launch of modern satellites to augment the national capacity are urgent requirements. The new 
policy should also facilitate the introduction of new services like in-flight, maritime and train connectivity. 
• Research and development: Although India is the second largest telecom market in the world, it regrettably finds 
no place in the league of nations in the important fields of innovation, intellectual property creation and standards. 
The new policy needs to address these lacunae on a priority basis. 
• Manufacturing: We cannot achieve a global leadership position without having adequate manufacturing capabilities 
and facilities. The Make in India initiative needs greater emphasis in telecom and the new policy should sculpt a 
different approach for customer equipment (for instance, smartphones) and for active network infrastructure 
equipment. Further, India has the potential to become the global manufacturing hub for OFC, research and 
development, electronic components for 5G and some other niche areas including satellite terminals, commercial 
communication satellites, Wi-Fi routers and switches for public Wi-Fi. The key concern areas that the policy must 
address for the sector’s growth and sustainability are as follows: 
• Spectrum pricing: The sector is reeling under a huge debt burden. Even the inter-ministerial group has recognised 
this and reportedly, a longer payment term for spectrum bought in the auctions is being considered. I strongly feel 
that this is a mere palliative and will not address the root cause of the problem. Over two-thirds of the industry’s 
debt is owing to spectrum payments and unless this is addressed, the sector would not improve in terms of viability 
or sustainability. To this end, the methodology of fixing reserve prices for auctions must be amended so that it is in 
line with the market revenue potential and is reasonable enough to result in the market discovery of the true price 
of spectrum. In the auctions conducted so far, about 40 per cent of the spectrum remained unsold and most of it 
went at a very high reserve price. Unsold spectrum is an irreparable loss to the country in terms of missed socio-
economic benefits. 
• SUC: Currently, the recurring SUC payable are exorbitantly high and anomalous. Once spectrum is paid for through 
the price discovered in auctions, it is unfair and incorrect to apply a “double whammy” through the levy of high SUC. 
When spectrum is obtained through auctions, the SUC levied should be just enough to cover the cost of administering 
and regulating spectrum, which would be around 0.1 per cent in our case. 
• Licence fee levies: It is anomalous to levy a high licence fee as a percentage of adjusted gross revenue. Therefore, 
the policy should state that the fee should be just adequate to cover all costs of regulating and administering the 
licence. This, like in the case of SUC, would only be a fraction of a per cent (0.2 per cent). 
• Ease of doing business in telecom: Both in the case of terrestrial telecom and satellite communications, there are 
many opportunities with regard to significantly improving the ease of doing business through specific measures. ▲ 
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Telecom IUC charges: What is really 
beneficial for mobile phone users? 
Find out here
Published: September 26, 2017 6:56 AM

Trai assumed 340 total minutes of usage per user for its calculations—This helps 
incumbents and if the actuals had been used, IUC would fall to 5 paise.

By T. V Ramachandran

Opening the subject of mobile interconnection is akin to opening a Pandora’s box when all the 
issues of competition come flying out. It is now in India, with the recent issuance by the Telecom 
Regulatory Authority of India (Trai) of the sector-shaking Six-Paise Mobile Termination Charge 
(MTC) Order. Allegations and counter-allegations are flying fast and furious between rival telco 
camps. Concurrently, incumbents are indulging in their favourite pastime of regulator-bashing 

Most might be unaware that Trai was created only because of a major interconnection dispute between the monopolist Department of 
Telecommunications (DoT) and the new entrants. (Reuters)
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and blaming everything unpalatable befalling them on Trai’s acts of omission and commission. 
To get a fair picture of the turbulent situation, one needs to step back and first understand a 
little about our telecom liberalisation history and a bit about the complex econometrics of 
interconnection.

All would admit that in few other sectors (maybe only banking) does a player, for his survival, 
depend upon interconnection with his competitor. However, in telecom, the utility of a non-
interconnected network is zero or insignificant. It is, therefore, easy to understand why there is 
every likelihood of strong incumbent operators doing everything in their power to deny/limit 
physical interconnection to block new entrants and/or try and levy exorbitant mobile termination 
charges and other interconnection charges to stifle their business case. It would be naive to think 
otherwise in a normal commercial scenario. Therefore, an independent empowered regulator 
is absolutely essential to ensure that competition is safeguarded through vigil over possible 
anticompetitive practices in interconnection.

Most might be unaware that Trai was created only because of a major interconnection dispute 
between the monopolist Department of Telecommunications (DoT) and the new entrants—
the fledgling cellular mobile operators—in 1996-97. In December 1996, DoT, the monopoly 
incumbent operator cum regulator cum policy-maker—all rolled into one entity—came out 
with a horrendous interconnection tariff order that would have annihilated the nascent business 
of the new entrants. While by licence condition, a ‘calling party pays regime’ was not in place, 
and operators and consumers were already hugely burdened by an exorbitant airtime charge 
Rs 8.4 per minute during non-peak hours on both the caller and receiver, DoT had imposed on 
the landline caller a humongous additional charge of 24 times the normal charge of Rs 0.4 per 
minute—i.e. Rs 9.6 per minute.

With such a charge, why would any landline user call a mobile number, which were anyway 
very few in number and struggling to grow. If this move by DoT had succeeded, the embryonic 
mobile operators would have been decimated at that stage itself. There was no Trai then. So, 
the industry rushed to the Delhi High Court, where the Bench realised that this is a complex 
techno-economic matter and insisted that the long-delayed regulatory body be set up at the 
earliest to hear this important case. The rest is history. So, headed by Justice SS Sodhi, Trai 
came into being in March 1997. It held daily hearings for four weeks and ruled to quash the DoT 
interconnection order to give a new lease of life to cellular mobile operators. Apart from the 
crushing interconnection tariff aspect, in those days, the private mobile operators were also 
harassed by delay/denial of physical points of interconnection and Trai had to intervene even for 
those matters to protect competition.

The author had the privilege of representing/leading the private operators in the High Court, 
Trai and other fora to secure interconnection justice for the new entrants. One is, therefore, 
slightly amused as well as saddened to see a replay of the old interconnection dispute, involving 
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both interconnection charges and points of interconnection (PoIs), but with role reversals—the 
new entrants of the 1990s now being the powerful incumbents resisting a highly disruptive new 
entrant having superior technology. Once again, Trai’s intervention has been swift and bold, and 
saved the situation for the consumer. As expected, the incumbents are crying hoarse (like DoT in 
1996-97!); but what are the facts?

Has Trai been unfair and incorrect in its calculations? The regulator has deployed the pure LRIC 
(long-range incremental cost) method of calculating of mobile termination charges (MTC), which 
is used by most countries. In 2014, Trai had used the hybrid LRIC method, which was appropriate 
then but, today, 23 years after the start of mobile and being the second largest in the world 
with over a billion mobile connections and growing, the regulator has appropriately progressed 
to the p-LRIC methodology, which incentivises operators to move to higher efficiencies. The 
p-LRIC is well known for catalysing competitive efficiencies. The method determines the MTC of 
an equivalent operator who has a fair share of the market and is deploying modern technology 
and is reasonably efficient. Trai has assumed 340 total minutes of usage per subscriber for the 
equivalent operator—an assumption that is favourable to the incumbents whose MoUs are much 
higher, usage of which would have depressed the MTC to less than 5 paise! Trai’s assumptions 
and calculations are most transparently given in the annexures to their detailed explanatory 
memorandum. One could not ask for more.

Has Trai introduced too sharp a change and too disruptively, without fair notice? Many would be 
unaware that, as far back as October 29, 2011, the then Trai had submitted to the Supreme Court 
the results of its calculations by various methods as directed by the apex court and even these 
had shown that by a pure LRIC method the result came to 10 paise a minute and had indicated 
that it be applied from 2012. In actual, 20 paise continued till 2014, when it was reduced by 
the then Trai to 14 paise. Now, three years later, it is being reduced by a generous pure LRIC 
application to 6 paise. It is clear that the incumbents have had nearly six years’ notice since 2011 
to reduce costs by moving to superior technologies of packet-switching and IP networks, and 
have a smooth transition to increased efficiency.

Has Trai done anything discordant with global best practices? The answer, once again, is a 
resounding ‘no’! In Europe, as per data of regulator BEREC (Body of European Regulators for 
Electronic Communications), there has been a reduction of 90.98%, from 14.08 eurocent per 
minute to 1.27 eurocent per minute in the 12 years from January 2004 to July 2016 (see chart). In 
the UK, regulator Ofcom’s data shows reduction of about 90%, from 6 pence per minute in 2004 
to less than 1 pence per minute by 2016. Here, in India, a 90% reduction from the 30 paise of 
2004 would have meant an MTC of only 3 paise, but the regulator has made only 80% reduction 
to 6 paise. Moreover, while the ratio of MTC to retail airtime price is less than 10% in the UK,13% 
in Germany and Japan, and only 1% in China, it is as high as 45% in India (see chart).

Is the notice of BAK by 2020 unfair? In 2012, Trai had given notice of zero MTC or Bill and Keep 
(BAK) regime from 2014. Being already at 6 paise or less and due to growing volumes, costs will 
inevitably approach zero/negligible values, thus the notice of BAK from 2020 is quite generous 
and correct. With reduced MTC, current low tariffs become sustainable and consumers benefit. 
Trai has been eminently fair and needs to be lauded. With incumbents, unfortunately, “there is no 
remembrance of former generations…”

Honorary Fellow of IET, London, and President of Broadband India Forum. Views are personal.
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Huge Potential Of Indian App 
Economy
Published: September 2017

Pathfinding ICRIER Study finds huge economic potential of Indian app economy… 
Rs. 18 lakh crore per annum benefit to nation seen by 2020!

By T. V Ramachandran

The growth of the app economy is nothing short of extraordinary in India. App Annie recently 
ranked India as the fourth largest app economy in the world. With over 94 percent subscribers 
connecting to the Internet on their mobile phone, it is no surprise that India is leading the 
global phablet revolution. Internet and Internet-based applications have drastically and quickly 
transformed the architecture of economic activity. Their evolution had regulators of legacy 
services such as telecommunications, cable and broadcast, commercial public transport, etc. 
scrambling to manage disruption. Other stakeholders participating in related industries such as 
advertising have also had to adapt to this new revolution.

First of its kind, the ICRIER study attempts to measure the socioeconomic impact of Internet 
usage and most importantly, that of Internet-based applications on the country’s GDP and 
outline recommendations for sustained growth. As per the study, a 17 percent increase in the 
total internet traffic in India in 2015–2016, contributed to an increase of Rs. 7 lakh crore in gross 
domestic product (GDP), of which at least Rs. 1.4 lakh crore (USD 20.4 billion) was due to Internet-
based app services. This puts the Internet’s contribution to India’s GDP at about 5.6 percent in 
2015–2016. The contribution is estimated to grow to nearly 16 percent of the country’s GDP by 
2020 or Rs. 36 lakh crore (USD 534 billion), of which apps will contribute about half.
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While there have been some studies elsewhere that have 
attempted to capture the impact of this phenomenon and global 
growth elasticities have been estimated, this is the first time such a 
specific and meaningful exercise has been conducted in India. As a 
departure from previous research in the area, this study measures 
growth elasticity based on Internet usage rather than Internet 
penetration, as has been done in the past. The measure of usage 
versus user elasticity allows for estimation of user engagement on 
the Internet versus that of just being connected to the Internet. 
This study deployed an instrumental variable regression on a 
panel data set of 19 Indian states and 23 countries respectively. 
The growth co-efficients of usage, a first for India, are a starting 
point to understand the magnitude of impact of app-based usage. 
The estimates on internet usage were moderated to reflect app-
based usage using assumptions on the contribution of apps to 
the Internet Economy in India. Internet usage was measured with 
Cisco VNI data on total Internet traffic and mobile Internet traffic.

The study further fortified the substantial economic impact 
generated by the econometric analysis with a microlevel 
understanding of the pathways of impact generation using a 
selection of 16 case studies of different apps in India. Each selected 
app addressed a unique market need, either left unresolved by the 
market and/or government intervention. The apps contained a mix 
of those that cater to the general population, specifically urban or 
rural users, those that are specific to a limited location, and those 
that cater to specific vulnerable groups. The case study discussions 
measured the scope and magnitude of impact created by different 
apps and also identified challenges to growth.

The study showed that a single app often delivered multiple socioeconomic impacts; sometimes 
a combination of economic and social development and sometimes different aspects of 
economic growth or social upliftment. The broader socioeconomic impacts captured by the 
case studies are summarized below.

•	  Potential for increased income. Urbanclap – income for service providers within some 
categories increased by upto four times

•	  Access to information and reduced asymmetry. Practo – created a fresh database of verified 
doctors based on specialization and patient feedback

•	 	Impact on the social perception and self-image of the differently-abled: Inclov – facilitated 
matchmaking for the differently-abled and transformed physical spaces into accessible areas 
for the differently-abled

•	 	Job creation: Inclov – partnered with hotels to create employment for the differently-abled. 
Direct employment by each of these apps, including PayTM and MMT, involves a team of over 
1000 employees each

•	  Efficiency in service delivery (one-stop shop for multiple services). MP mobile and Umang – 
integrated multiple government services under a single platform

•	 	Providing smaller businesses/individuals a platform to market their product/service. 
MakeMyTrip (MMT) – Certification program enabled budget hotels to generate business 
through the MMT platform

•	 	Encouraging disintermediation and lowering cost to buyers and sellers. farMart – Platform 
enabled demand–supply match lowered cost of equipment leasing by upto 20 percent.

•	 	Popularizing use of vernacular languages. Mooshak – changing social perceptions on the use 
of local languages within a society where the use of English is more fashionable
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•	  Enabling women’s safety. Truecaller – caller identification 
has helped women manage and block calls from unwanted 
numbers/people

The case studies also identified potential challenges that 
might limit the future growth of the app economy. The study 
categorized these as demand and supply side challenges. On the 
supply side, most apps were affected by the limited availability 
of network infrastructure or Internet connectivity in the areas 
they opt to serve. Moreover, app design needed to allow light 
versions that operate even in poor networks and on lower 
cost smartphones. Demand side challenges identified were 
largely associated with the availability of content in regional 
languages. With a huge non-English speaking user base, even for 
e-governance apps such as MP mobile the dominance of English 
is restricting the use of apps by people in semiurban and rural 
areas. Data privacy also emerged as a huge concern among app 
users. App development and app design must address this rising 
need with caution, especially in case of digital payment apps.

Apps have facilitated the creation of business models, which 
require regulators to think beyond the comfort of traditional 
businesses that operate in physical spaces and require physical 
movement of goods and services. The emergence of digital 
media, e-pharmacies, etc., falls outside the regulations within 
which each of these sectors currently operates. Services 
delivered through many such apps are limited in the absence 
of clarity on regulations. As apps become core to many 
businesses, sectoral policies must also align themselves to allow 
smooth functioning and integration of apps into the economy.

Policy challenges arise in the natural course of innovation and disruption. Apps too have stirred 
policy debates surrounding regulation of over-the-top (OTT) services, which broadly refer to 
services that are delivered using existing Internet infrastructure and connectivity provided by 
a third party. However, this study suggests that in a rapidly changing industry such as the app 
economy, rather than stringent regulation through rule-making and adjudication, informal tools 
or agency threats are particularly useful. Under conditions of uncertainty, making long-lasting 
laws that are likely to be designed without being able to anticipate the future evolution of the 
sector could subsequently stifle innovation. Under such conditions more informal tools of 
regulation may better serve the needs of the growing economy.

The debates surrounding policies for OTTs and apps are far from settled. However, it may be 
considered that in the case of new-generation internet-based application services that have a 
significant socioeconomic impact, it would be ill advised to pass strict rules applying across the 
sector. Careful and planned approaches to soft law can be attempted and later developed into 
more firm rules as the sector matures. Regulation, globally, is evolving to strike the right balance 
between protecting consumer/business interests and encouraging the ecosystem to innovate 
further. India needs to chart its own course from a policy/regulation perspective considering 
the significant higher impact on its economy. It needs to resist the temptation to follow global 
precedence or come up with defining laws without its active stakeholder discussion.

Inarguably, the stupendous growth of the app economy in India and globally represents a 
significant discontinuous change in human socioeconomic evolution. The above study not only 
establishes the economic impact of the sector, it also explores the myriad pathways through 
which the app economy generates positive socioeconomic value for citizens. Further, the study 
shows that apps provide an efficient and effective way to reach particular vulnerable segments 
of society, fill market gaps, and correct specific market failures. Any policy formulation for the 
sector must thus ensure that above all, it does not stifle the vibrant and innovative forces that 
drive this disruption.
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Reliance Jio effect can facilitate 
telecom propulsion to greater 
heights
Published: June 14, 2017 4:05 AM

With the sector already having a debt of over Rs 4.5 lakh crore, there is also great 
concern, for banks, about high NPAs.

By T. V Ramachandran

Curiouser and curiouser. Nothing could describe better the current state of the Indian mobile 
telecom sector—replete with freebies, penalties, accusations and denials, growth & predictions 
of doom. All this after the dramatic entry of a powerful new player & the so-called Jio Effect. To 
remain competitive, the incumbents have been compelled to reduce their tariffs sharply causing 
deep erosions in their revenues and viability. With the sector already having a debt of over Rs 4.5 

To remain competitive, the incumbents have been compelled to reduce their tariffs sharply causing deep erosions in their revenues and viability.
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lakh crore, there is also great concern, for banks, about high NPAs. Telcos have been clamouring 
for urgent relief measures from the government. Even banks have joined this chorus and the 
government has, understandably, set up an inter-ministerial group to provide recommendations. 
Seeing all this, one is overwhelmed by tremendous deja vu. Many aspects are a powerful replay 
of happenings in 1998 & 1999, when the fledgling sector was about to collapse completely 
due to high licence fees, unviable business cases, delayed governmental clearances, defaults in 
licence fee payments and a threat of NPAs to banks.

Despite the similarity, there are important differences. The current situation is largely the result 
of aggressive competition from a new entrant which has also admittedly produced remarkable 
results in terms of data usage, mobile internet and broadband adoption that are greatly in 
sync with the National Telecom Goals. India has, thus, become one of the largest mobile data 
consuming countries in the world, and its internet user base has now become the second largest 
in the world. All these would provide, as well established by World Bank, a significant boost in 
GDP growth and personal productivity as well as security and enhancement of quality of living. 
Of course, economists and policymakers might well ask whether such tariffs are sustainable, but 
the market would decide that.

Truth is, even before the Jio Effect, the sector was in financial distress due to flaws in the 
spectrum and licensing regime. The Jio Effect only precipitated the crisis. Although it is 
inarguable that telcos need major policy relief to survive, given the current scenario of massive 
consumer/economy benefits, it may be neither appropriate nor sustainable to hand out one-
sided relief packages to the incumbents to compensate the Jio Effect. A bailout would be a 
significant cost to the national exchequer and might invite PILs since the spectrum-related reliefs 
would be an ex-post revision of spectrum auction conditions. The government might even face 
criticism since the statutory regulator has upheld the promotional tariffs of the new entrant and 
highlighted interconnection issues.

Cut to 1999, when the government offered relief measures, not as a bailout package, but as a fair 
settlement. The government might now also obtain from the incumbents certain undertakings 
that will help achieve national telecom objectives (eg rural broadband, Digital India) and serve 
public interest (QoS).
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In 1999, the telcos had to forego their extremely precious duopoly right enshrined in their 
licences/contracts and also withdraw all their licence-related legal challenges in the various 
courts. Last but not the least, this writer, on behalf of the operators, had to give an affidavit 
in court as regards a remarkable reduction of the prevailing high tariffs to a very low and 
affordable level.

Assuming that a settlement is the basis, the first relief required for telcos is with regards to 
spectrum usage charges (SUC), which are more than 5% of revenues. This represents a highly 
anachronistic situation. Once the spectrum has been won in an auction, enlightened regimes 
merely cover the cost of administering and regulating the spectrum, which would only be a 
small fraction of 1%. Hence, it is recommended that, for auction-allocated spectrum, the SUC 
level should be brought down to max 1%. The second relief concerns extension of spectrum EMI 
payments from 10-years till end of the concerned licences.

Licence fees also need to be reduced from current level of 8% to 3% maximum, which would 
be in line with international norms and also be far higher than the cost of administration & 
regulation, which is what most enlightened regimes follow. (It may be recalled that the Trai 
study, in 1998, determined that about 0.2% of AGR is adequate for covering cost of regulation). 
There are two additional justifications for this measure. One is that the GST on telecom services 
will be 18%—a big hike of 3% from the current level of 15%. The other justification is that the 
USO levy of 5% included in the licence fee could be drastically reduced to say, 1% ,since, as part 
of the settlement, the government could take undertaking from the TSPs for rural rollout. The 
government should concurrently put in a fair definition of AGR.

Most important, the government needs to review the auction rules for reserve prices, which are 
out-of-line with international norms and result in non-discovery of market prices. In fact, most 
of our auctions could be deemed failures since major spectrum quantities have remained unsold 
and whatever was sold was at the RP or marginally above it. Unless remedial actions are taken, 
the situation is bound to worsen in the years ahead. The RPs are continuously rising in a ‘killer’ 
spiral and it is estimated that, at this rate, sector would need several lakh crore for spectrum over 
the next few years. Industry would soon be back in a critical state and seeking relief yet again.

Last, different licences ending at different times create continuing complexities as regards 
spectrum demand and availability, and level-playing field. The government could take this 
opportunity to declare a common sunset date and align all licences to make pro-rata payments 
or credits on LF and spectrum one-time fees as also create licences in perpetuity. All will retain 
and continue with their existing spectrum and be entitled to acquire additional spectrum only 
through auctions.

What Indian telecom needs now is a robust and visionary settlement that provides opportunity to 
clean the system of legacy issues and propel the sector to the global numero uno position.
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Telecom disparity: US spectrum 
9 times cheaper than India even 
though auction revenue was double
Published: May 16, 2017

By Tirunelveli (TV) Ramachandran

Our spectrum management has caused much harm to 
the public interest by stifling mobile broadband and data 
growth. We need tremendous political will to ensure true 
discovery of spectrum market.

On spectrum auctions, we could well be headed for the 
best of times or the worst of times. Even as the American 
600MHz spectrum auctions ended recently with a bang 
and yielded nearly $20 billion to the US government, 
India has sounded the bugle on Trai recommendations 
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for the next auction of spectrum in the 4G bands (700MHz, 800MHz, 1800MHz, 2300MHz and 
2500MHz) and also in the futuristic 5G bands of 3400MHz to 3600MHz. There are abundant 
learnings for India from a study of the American and other auctions, but there are huge 
challenges to address that would need political intervention.

While awaiting Trai pronouncements, one cannot help but reflect whether we will apply the 
required corrections and achieve spectrum allocation for the broadband age, or are we headed 
for one more sub-optimal spectrum auction, laden as we are with over Rs 4.5 lakh crore of 
industry debt with revenues at an all-time low?

First, it is indisputable that the degree of success of an auction is directly dependent on the sale 
of most, if not all, of the goods being put up for sale. Going by this, the latest American auction 
was 100% successful, since all the 70MHz of spectrum offered was sold. In contrast, in the Indian 
2016 mega auctions where a total of 2350MHz in seven bands were put up for auction in 22 
circles, only 964MHz, or barely 41%, got sold. Even taking all the six e-auctions held since 2010 
together, only about 60% has been sold. In the case of 700MHz (very close frequency to the US 
600MHz) auctioned in 2016, nil quantity was sold—clearly a total failure. There is obviously much 
to be done to improve the effectiveness of our auctions.

Second, it is not the case that Indian operators are flush with spectrum and hence did not need 
to pick up more from the 2016 auctions. Even after those auctions, while India might get by for 
a narrowband age, it still needs an average of 20MHz per operator to meet the current global 
average and is ill-equipped for the broadband era. The success of an auction is determined not 
only by the ability to sell a large proportion of spectrum up for auction, but also by the market/
clearing price being significantly above the reserve price, viz. the auction process must help 
discover the true market price of the spectrum. Here again, we see a remarkable difference 
between the Indian and American spectrum auctions.

You might also want to see this:

In the US, the 600MHz spectrum was auctioned to support growth in next-generation mobile 
communication services. The regulator, Federal Communications Commission (FCC), took back 
84MHz of spectrum in the 600MHz band from television broadcasters through reverse bidding. 
It then repackaged the spectrum into 70MHz of clean spectrum and opened it to bidding by 
telecommunication providers. The auction generated $19.7 billion, and the premium over the 
reserve price was more than 100% in the US.

In contrast, in 2016 in India, while 700MHZ got no takers at all, even the other bands saw a 
very poor response, with the reserve price ending up as the final clearing price in most cases. 
The average sale price was hardly 5% above the reserve price, i.e. there was hardly any market 
discovered price in India.

The abject failure of the 700MHz band in the Indian auction can be partly explained by 
calculation errors by Trai in the reserve pricing for the band, which was set at 4X of the 1800MHz 
band, and 800MHz and 900MHz bands were priced at twice that of 1800MHz and 2100MHz on 
the basis that the radio waves of the former travelled twice as far as the latter’s. However, the 
price of the 700MHz band did not follow this principle, but instead was linked to the European 
auction price of 800MHz, and even so, there were serious arithmetical errors in the calculation 
which resulted in a 100% higher multiplier for 700MHz.

However, even if one had corrected for arithmetical errors, it is likely that the outcome of 
the 700MHz auction may not have been vastly different as the band would still have been 
significantly overpriced. This is clearly borne out by analysis of the US and Indian auction results, 
which shows that the Indian 700MHz auction reserve price was effectively 46 times more 
than the US auction price of 600MHz! Given that the extremely price-sensitive Indian market 
desperately needs the 700MHz spectrum in order to deliver cost-effective mobile broadband, 
this was a wasted opportunity. Other bands auctioned in the Indian auction were nine times 
higher than the prices discovered at the recent US auctions. It is abundantly clear that a holistic 
assessment of the potential of the spectrum and a true discovery of its price is urgently needed. 
The American comparison is not a freak case. Even in 2010, when the first e-auction was 
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conducted in India for 3G 2100MHz spectrum, a comparison with a contemporary German 
auction established that Indian auction reserve prices were unreasonably high.

Spectrum auctions are a step towards market-based spectrum management and are a way to 
maintain a balance between public welfare and maximisation of revenues by the government. 
While India was one of the early adopters of spectrum auctions, its success in implementing the 
auctions has been quite low. Auction design can be optimised to meet public policy objectives. 
There is a need to set reserve prices at levels that are high enough to keep non-serious bidders 
at bay, but low enough to achieve vibrant price discovery. There needs to be a meaningful 
correlation across bands based on factors such as efficiency, coverage and the existing 
ecosystem.

Above all, we need to break free of the ‘command and control’ mindset and overcome the 
inhibitions due to a legacy overhang of the CAG pronouncements and Supreme Court judgments 
that are adversely affecting the rational setting of spectrum reserve prices. Our spectrum 
management has caused much harm to the public interest by stifling mobile broadband and 
data growth. To resolve these issues, what we need is tremendous political will to ensure true 
discovery of spectrum market price—like the one demonstrated by the AB Vajpayee government, 
which gave us the trailblazing New Telecom Policy 1999.
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Broadband through cable networks
Published: April 27, 2017

By TV Ramachandran, KV Seshasayee

Thanks to its affordability and ubiquity, cable broadband 
could revolutionise internet communication in India

Cable is a powerful source for broadband delivery that 
has not been tapped adequately in our country. However, 
strangely enough, cable is the medium that is making 
one gigabytes per second (gbps) speed wired broadband 
connectivity a reality in India. There have been efforts by 
some multiple-system operators to provide broadband 
that are gathering steam, and now that they are seeing 
this as a fast-growing and profitable area.

In North and Latin/South America, Australia, China and 
Israel, to name just a few, aerial fibre and coax cables are 
common, transmitting cable and pure internet protocol 
(IP) signals.
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The best example is of Google Fiber, which is providing gigabyte access to consumers, using 
gigabyte broadband on aerial fibre in cooperation with cities in the US. Many US cities have 
constructed and leased out dark fibre systems to all comers — telcos, ISPs, cable operators, etc.

Connecting via cable

In India, cable TV industry now connects over 100 million households. It has tremendous reach, 
deep into urban and rural areas with last-mile access in over 100 million homes and over 1500 
towns. Majority of homes are reached by MSOs via fixed line coaxial cable, which can be quickly 
upgraded to carry high-speed broadband.

Cable broadband offers a host of benefits over regular DSL (digital subscriber line) technology. 
These include higher speeds, more reliability and higher peak rates for downloads. Direct internet 
over cable has become very popular as it is less expensive, quick to deploy and easier to handle.

However, there are two issues, one is that the unstructured aerial cable method, while cheap, 
quick and adequate, could pose problems in bad weather and it is better to have permission from 
municipalities or discoms to lay aerial cable over electricity poles.

The second is that despite gazette notification by the Government, the Right of Way (RoW) and 
inexpensive digging permissions for underground ducting and fibre deployment, are yet to be 
fully implemented by the local bodies and State governments.

Join hands

For accelerated growth of cable broadband, a harmonised effort is required by the industry, 
policy makers, regulators and other stakeholders. Local bodies need to be encouraged to set up 
common ducting where a large fibre bundle can be deployed that can be leased by them to all 
users, particularly data providers — cable, telco and ISP.

This circumvents the RoW issue and ensures that everyone will benefit from this infrastructure 
sharing. Shared common telecom infrastructure (CTI) is also the best available option for 
proliferating cable broadband in rural areas. An MSO or an LCO (local cable operator) has to 
apply for a license to provide broadband services over cable or fibre. There are various categories 
of service authorisation-wise requirements and fees, which range from ₹2 lakh (for district-level 
ISPs) to ₹15 crore (for all-services players).
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Though these license fees may not appear too high as compared to telco licence fees, they are 
still too prohibitive for cable operators who are small entrepreneurs, used to working with low 
capex and opex with low returns. Creating entry barriers viz. compulsory high license fees to 
provide an essential service is perhaps counter-productive.

In comparable regimes of Asia, Africa and South America, licence fees range from as low as 0.15 
per cent in South Africa to a maximum of 2 per cent of gross revenues in Pakistan, — average of 
about 1 per cent of gross revenues. India needs to emulate this. Only thus can the cable route be 
effectively leveraged to proliferate good quality broadband widely and expeditiously.

Price issues

The next important factor is availability of bandwidth at reasonable price. There is a possible 
solution and that is to allow BBNL to procure direct access from global ISPs in bulk, which will 
translate into lower retail prices for all the service providers including the small MSOs and LCOs.

Integrated offerings in the convergent domain of broadcasting and broadband can be provided 
by LCOs and MSOs to maximise the benefits for all and reduce the cost to the end consumer.

This needs to be facilitated by a convergent or unified regulatory framework. MSOs who provide 
cable broadband generally have the ISP license and hence the DoT gazette notification issued 
on November 18, 2016 on Right of Way, applies to them automatically and they merely need to 
leverage this for rollout.

For MSOs and LCOs who do not have an ISP license, suitable amendment to the gazette 
notification should be issued, for including them as the beneficiary of the new ROW rules also.

Government needs to actively promote the concept of enabling broadband over cable by 
conducting nationwide awareness and skill development programmes amongst LCOs and also 
actively promote wi-fi and other services on cable that will enhance operator revenues and 
additional bouquet of new services to consumers at a cost effective price and also increase 
government’s revenues.

Today, India’s broadband connectivity flows predominantly from the mobile sector. But wireless 
spectrum here is scarce, very crowded and extremely expensive. Data requirements, which are 
spectrum-hungry, are rising exponentially and expected to be 7 to 10 times higher by 2020.

In such a situation, there is great scope for synergies across fixed and wireless broadband. One 
way is through data offloading onto cable to reduce pressure on spectrum. This has been shown 
in studies in both the US and Europe.

Because of its affordability and ubiquity, cable broadband could be, for India, a super-fast 
highway for broadband communications for most homes and businesses in the foreseeable 
future. It is, possibly, the single biggest existing and scalable infrastructure which can witness 
exponential growth in the coming years.

Ramachandran is the president of Broadband India Forum. Seshasayee is founder and president 
of WIN Broadband. The views are personal.
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Net neutrality, digital access, and 
Trai: Will innovation and the real 
end-users win?
Published: February 22, 2017 4:54 AM

The telecom regulator, Trai, has launched the second, and hopefully, final phase 
of its net neutrality consultation, more than two years after the commencement 
of formal regulatory and policy discussions on the subject.

By T. V Ramachandran

The telecom regulator, Trai, has launched the second, and hopefully, final phase of its net 
neutrality consultation, more than two years after the commencement of formal regulatory 
and policy discussions on the subject. The overlong consultation is a reflection of the global 
trend. World over, furious debates have raged on the subject for over ten years, but no one has 
yet arrived at an agreed, precise definition of, or a consensus on, net neutrality. Our regulatory 
authority, in this final phase, has posed 14 weighty issues, covering aspects of reasonable 

Trai’s attempt to settle the matter even before a global consensus is probably because India is poorly placed vis-a-vis internet and broadband 
penetration, and the approach to net neutrality could strongly influence this.
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traffic management, core principles of net neutrality, transparency and methods of monitoring 
and enforcing net neutrality. Trai’s attempt to settle the matter even before a global consensus 
is probably because India is poorly placed vis-a-vis internet and broadband penetration, and the 
approach to net neutrality could strongly influence this. There are also possible linkages to Digital 
India, since realising the initiative would be difficult without clarity on open internet or if there is 
throttling or discriminatory treatment. Thus, the current exercise, to expedite a decision on net 
neutrality, is certainly laudable and needs to be supported warmly.

First, we need to understand that the concept of net neutrality (first suggested by Tim Wu in 2003), 
while undoubtedly universally attractive, is also tantalisingly illusory. The term floods one with 
images of fairness, equality and non-discrimination. Opposing it sounds wrong and improper—
almost immoral, like opposing honesty or decency or justice. It was, indeed, a brilliant masterstroke 
by Wu to have come up with this. There are, of course, some technical voices which try to show 
that net neutrality is an engineering impossibility and that the internet was never designed to be 
neutral and that, in fact, right from its inception, the internet design/construct has been based on 
prioritised traffic delivery. They cite Robert Kahn, a father the internet, who rubbished the demand 
for net neutrality as mere sloganeering. Nicholas Negroponte, the co-founder of MIT Media Labs 
is quoted as saying: “..the truth is all bits are not created equal…and so to argue they’re all equal 
is crazy.. What can assure you on the topic is those of us who were there at the beginning of the 
internet never imagined that Netflix would represent 40% of it on Sunday afternoons. It was just off 
the chart.” However, these voices invariably get drowned in the general clamour for the virtuous 
abstraction of net neutrality.

You May Also Want To Watch:

Notwithstanding, whether net neutrality is real or illusory, India, with its current priorities, 
does need to take a quick decision in the matter. Few would dispute that an open internet is 
essential for society to progress. Hence, it follows that there should be no blocking of sites, no 
throttling, no fast-lanes and permissions for reasonable traffic management that is followed with 
transparent disclosures. In fact, the last named is a powerful tool to enhance consumer benefit 
and needs to clearly be encouraged. While non-discrimination must be strictly followed, the 
regulator should promote positive differentiation. For example, zero-rating offered by providers 
which are defined by conditions and benefits, should be available to all on the same terms and 
conditions and not given arbitrarily to select parties. The FCC noted in its March 2015 rules that 
“sponsored data plans (sometimes called zero-rating) could “provide benefits to consumers” 
and that such “new service offerings, depending on how they are structured, could benefit 
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consumers and competition”. Europe also has a flexible approach to it. It has been well-
documented that many regimes have benefited from deploying zero-rated platforms. Trai 
would do well, in this final stage, to clarify that such positive, differentiated offers would be 
permissible. Ex-ante regulation of these is not required. Tariff offers should mandatorily be filed 
with Trai, which is anyway fully empowered, even under forbearance, to intervene at any stage 
if they consider any offer as non-compliant to net neutrality norms. This single measure alone 
could increase internet adoption exponentially in our acutely price-sensitive country and could 
be reviewed after three or five years to decide its continuance.

In the current consultation, Trai has also sought responses on the monitoring, regulatory and 
legislative measures needed for net neutrality. The internet is, today, one of the most powerful 
tools available to mankind for accelerating socio-economic progress. It has attained this state 
only because it has remained the cherished incubator of technology and innovation; this has 
only been possible due to the absence of heavy-handed regulatory and legislative controls. 
This needs to be protected and nurtured. It is undesirable to hard-code net neutrality; all that 
is required is to set out broadly the core principles. This is not to say that close regulatory 
monitoring is not required. Quite the opposite. Like in some other regimes, the regulator should 
continuously scan the environment using special independent platforms and agencies, big data 
analysis and other state-of-the-art tools.

Indications are that Trai may evolve a framework of net neutrality core principles customised for 
India and not blindly follow the approaches of other regimes. This is to be heartily welcomed 
and supported. India has its own unique set of opportunities, challenges and ambitions, and 
thus needs to strike its own balance of rules for net neutrality and digital access. Trai also needs 
to remember that net neutrality inevitably involves some cross-subsidisation—transfer from the 
relatively poor to the relatively rich. In a fully net-neutral state, the affluent resident of Lutyens 
Delhi could be happily guzzling scarce bandwidth for his Netflix, subsidised by the middle-class 
RK Puram web browser. Such an approach would be adverse for the nation. Indian industry—
both existing players and the new technology participants/hopefuls—and, most importantly, the 
real end-users or customers, are surely entitled to early regulatory certainty and a predictable 
path forward that can take them expeditiously to Digital India.

The author is honorary fellow of IET

(London) and president of Broadband India Forum. Views are personal
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Spectrum auction 2016: A great 
outcome on holdings; here’s why
Published: October 11, 2016 6:12 AM

India has never before witnessed a bigger or more complex auction (this was for 
2355 MHz) nor such a varied set of spectral offerings (as many as seven different 
bands). It had appropriately been termed by...

By T. V Ramachandran

India has never before witnessed a bigger or more complex auction (this was for 2355 MHz) nor 
such a varied set of spectral offerings (as many as seven different bands). It had appropriately 
been termed by experts as India’s first “big-bang auction”. Although analysts and industry experts 
are unfairly critical of the auction design and results, especially as regards the 700MHz, and term 
the entire event a failure, the auction went on expected lines and has not only been successful in 
the most sought after 1800 MHz band, but has also given the best possible outcome as regards 
700 MHz. It has also provided other valuable lessons for the way forward. Even top industry 
captains are on record expressing overall satisfaction with the outcome with comments like “has 

As regards 700 MHz, viewed dispassionately, it is indeed excellent that this sub-auction did not succeed and operators should be relieved on 
this count.
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resolved one of the largest issues that the industry faced—inadequate spectrum—and was not a 
failure, “will give pan-India mobile broadband footprint” and “will provide capacity for a decade”.

As regards 700 MHz, viewed dispassionately, it is indeed excellent that this sub-auction did 
not succeed and operators should be relieved on this count. Industry definitely did not want 
this band and for over two years now, was shouting hoarse from rooftops that the requisite 
ecosystem is not yet available and, hence, auction of this should be deferred. If the reserve price 
had been more reasonable, they would have been forced to pick up some of this spectrum 
and that would have unacceptably strained their already severely-stretched financials. Hence, if 
this sub-auction had succeeded, network roll-out would have suffered and affordable range of 
handsets would not have been available for the customers. Less ongoing government revenues 
and a lose-lose for all.

The 700 MHz band has the coverage 
characteristics of 800 MHz and 
ecosystem similar to 2300 MHz. The 
reserve price for 700 MHz could have 
been an average of the prices of those 
two bands instead of the inappropriate 
four times multiple of 1800 MHz 
price. This correction would not have 
been possible earlier, without other 
implications/risks. The current failed 
auction of this provides a sound basis 
for a robust re-consultation on this by 
Trai. Undoubtedly a good outcome.

Secondly, while in theory there were seven bands—700, 800, 900, 1800, 2100, 2300 and 2500 
MHz—put up for auction, the 900 MHz aspect has to be completely discounted since there 
was too little spectrum in too few Circles—9.4 MHz in four circles—and this also in extremely 
fragmented pieces. In the case of 800 MHz also, there was only about 71 MHz spread over 19 
Circles but even this is too little to excite significant interest and only about 21% or 15 MHz got 
picked up by one operator in four circles. Thus, Lesson No.1 from the auction is that it is wasteful 
of the process to conduct an auction with too little and fragmented spectrum. One must have at 
least one carrier of 5 MHz of spectrum for auction per circle. This takes us to the next aspect of 
harmonisation.

There is a massive endorsement, in this auction, of the rich benefits of harmonisation of 
spectrum.

The government had, in the last several months, very creditably pursued and achieved the 
decade-long pending harmonisation of spectrum in 1800 MHz band. Thanks to this, we had 
more meaningful quantum of total spectrum available in this band and, consequently, a sale 
of 60% of the offered quantity resulted. If one deems an auction as successful if at least 50% 
of the offered quantity is cleared, then, in this “big-bang auction”, the 1800 MHz auction was a 
clear success.

Without harmonisation, it could have ended quite differently. Thus Lesson No 2 is that it is 
essential to have harmonised spectrum to achieve a more successful auction. Government wrote 
this lesson and achieved success.

The government had, moreover, declared that the harmonisation process would be continued 
by them on an ongoing basis and in all bands. This was a big confidence booster which also led 
to operators picking up some additional carriers of 5 MHz in the (3G) 2100 MHz band, although 
all the operators would need to harmonise these to create real value as 10 MHz carriers in many 
circles.

However, despite the above, 2100 MHz auction was (thankfully!) not a success because of 
another important reason. There was great demand for 2100 MHz spectrum, one year ago, when 
all the operators wanted to enhance their data capability through more of 3G spectrum. But, 
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the environmental dynamics have changed significantly since then, with operators picking up 
harmonised 1800 MHz for 4G data capability. Obviously, the attraction and value of 3G has fallen 
sharply. The same lot of 2100 MHz was available last year and if it had been auctioned then, the 
operators would, in all likelihood, have grabbed all of it for a good price. Thus Lesson No 3 is that 
technology and market dynamics change quite rapidly, and often, and in order to realise optimal 
prices and benefits to customer and operator, it is essential to auction the spectrum when there 
is an evident demand for it.

It is indeed fortunate that the 2100 MHz spectrum had not been sold earlier since then most 
operators would have spent huge monies and been further committed on 3G. Customers 
would have lost out on the move to 4G, government would have lost out on 1800 MHz auction 
proceeds and ongoing data revenues and the incumbent operators also would have been poorly 
placed with respect to the new entrant, the powerful 4G operator. Competition vibrancy would 
have been the casualty.

A great outcome of the auction is that at least the top operators now have spectrum holdings on 
par with or more than the global average of about 50 MHz, including adequate 1800 MHz, which 
should help provide improved data service and 4G to customers. However, it is disappointing 
that nothing was acquired in the sub-1GHz bands (except by one operator) and this means that 
customers may not see significant relief as regards in-building coverage or in call drops indoors.

Summing up, in the rather unique Indian situation, it was a difficult mega-auction with a happy 
outcome for all—the customers, the industry and the government. Like Alice in Wonderland said,

“Everybody has won, and all must have prizes.”

The author is president, Broadband India Forum and honorary fellow of IET (London). Views are 
personal.
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Spectrum auction 2016 – Great 
Expectations, Grave Forebodings
Published: October 11, 2016 6:12 AM

 … “Ever climbing up the Climbing Wave” or rapidly sliding “down the  
Death Spiral?!!”

The next Indian spectrum auctions are expected in mid-2016 and these probably the greatest 
ever in Indian telecoms. As many as seven frequency bands – 700 MHz, 800 MHz, 900 MHz, 
I800 MHz, 2100 MHz, 2300 MHz, 2500 MHz – and, as much total bandwidth as about 2103 
MHz pan-India being put to auction. This is several fold higher than in earlier auctions and 
nearly 70% of what currently available with the industry. Of course, in India, the sale of 2103 MHz 
is for a total of 22 Circles and therefore, effectively only about 100 MHz is being auctioned per 
Circle, which is not much by global norms. Even if all the spectrum were successfully sold in the 
auction, the average spectrum holding per operator would still be less than the global practices. 
Nevertheless, with this range of bands, reserve prices and complexity, this could well be a “Big 
Bang Auction” for India. Many actions that industry had been demanding for the last few years – 
that the DoT should put up for auction, at one time, all the spectrum available in all the relevant 
mobile bands so that plentiful supply as well as adequate choice of frequency band is available, 
industry, that Spectrum trading and spectrum sharing policies should be announced and 
implemented before auctions, have been done by Government some weeks ago. Harmonisation 
of 1800 MHz spectrum was also a demand of industry for quite some years now. TRAI has 
recommended that this be completed before the 2016 auctions are held and, apparently, DoT 
is already working on this. Industry did not want the spectrum cap rules changed as had been 
proposed and even this has been acquiesced to by TRAI. So, when most of the long-pending 
demands of industry have been satisfied, why, then, is there such a furore by operators about the 
auction-to-be? Reasons are chiefly two or three. 
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Firstly, the extremely high reserve prices and the great expectations of over 5 lakh crores for the 
5 times higher quantum of spectrum compared to earlier auctions that had fetched Rs.1 lakh 
crores. In reality, there is acute shortage of funds in the sector, with it being already saddled with 
a humungous debt burden of over Rs.300,000 crores. Where would it find another Rs.500,000 
crores, and, even it did succeed in doing so, the interest burden would completely cripple the 
sector and at least choke investments for several years in much-needed network deployments 
and technology enhancements. It would also force unrealistic increases in end-user tariffs 
merely to keep the networks afloat. By no means a desired outcome.

A major disappointment of the industry is as regards the pricing of the new 700 MHz band which 
has high futuristic potential for LTE and mobile broadband but is in a pre-natal stage right now. 
While its closest comparison on technical characteristics is 800 MHz, it is in no way even a 
fractional match of the ecosystem and business potential of the latter. Its usage characteristics 
and business potential are actually not even comparable to the other comparable mobile 
broadband spectrum, 2300 MHz or 2500 MHz. Notwithstanding these indisputable facts, the 
Reserve Price of 700 MHz band has been recommended to be four times that of the well-
developed 1800 MHz. This is surely an exorbitant and unworkable price and hence the vehement 
protest. However, to understand this, we have to go back to the Authority’s Recommendations 
of 23rd April, 2012 on “Auction of Spectrum”. In Para 3.91 of the April 2012 Recommendations, 
TRAI had tabled some Ofcom data as regards the European practice on the Reserve Prices of 
their 700 MHz (they refer to it as 800 MHz). The data shows clearly that European ‘700 MHz’ went 
for less than 3 times the price of their 1800 MHz. However, most strangely, TRAI then go on to 
recommend in Para 3.92 that the RP of 700 MHz should be 4 times that of 1800 MHz!! One could 
have expected well-reasoned arguments to pitch the RP of 700 MHz close to a suitably weighted 
mean of the 800 MHz and 2300 MHz Reserve Prices. Unfortunately this is not available…

The second most devastating aspect that we are inextricably caught up in is that in every auction, 
the reserve price for a frequency in a Circle has to be equal to the Reserve Price or the Clearing 
Price of the earlier auction, whichever higher. This is quite an irrational and illogical rule, - in 
fact, rather bizarre. It doesn’t take cognizance of the changed market conditions or the law of 
diminishing returns or other realities of business economics. However, here again, the die was 
cast in April, 2012 when in Recommendation 12, the then Authority clearly stated that “The final 
bid price of one auction in a given band shall be the base price for the next auction whenever it 
takes place, with the rider that it shall be suitably adjusted in the event of gap beyond one year.” 
This rule inevitably takes us to ever-climbing spectrum prices and, consequently, the business 
viability is spinning fast down a “death spiral”…Even a cursory comparison of the matrix of reserve 
prices with the actual mobile revenues of the Circles concerned, reveals no correlation and, in 
fact, throws up glaring anomalies. There appears to be very little correlation between the market 
potential and the set RP. It should be noted also that the TRAI had itself indicated in its CP on 
Spectrum dated 23.07.2013 that that operators suffer an under-recovery of as much as Rs. Per 
subscriber per month ie about 4paise per minute then. Things have surely worsened considerably 
since then.How then can businesses avoid the death spiral?

In Ecclesiastes 1:11, it is bemoaned that there is no remembrance of former generations. The 
opposite is unfortunately true here in the matter of spectrum regulation and pricing. We are 
trapped in a stranglehold of erroneous legacy rules and recommendations as well as possibly 
in a fear of CAG intervention even in a well-reasoned decision. We need to break free from the 
mistakes of the past to catch up with other comparable nations of the world? We need the great 
courage and strategized actions of Government that helped the telecom sector emerge, in 1999, 
from the aftermath of the disastrous auctions of 1995…….

Author is Hon. Fellow of the IET (London) and President of the Broadband India Forum. Views are 
personal.
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Trai shows the expressway to 
broadbanding India
Published: March 2, 2016 

BharatNet as the prime engine of Digital India can be a potential GDP multiplier—
it can add between $36 billion and $72 billion to India’s GDP in the coming years 

We have two excellent sets of detailed recommendations by Trai in 2015 and 2016, and clear 
guidelines for implementing them efficiently and delivering broadband expeditiously.

It is pertinent to remind ourselves that “like electricity a century ago, broadband will be the 
foundation of economic growth, job creation, global competitiveness and a better way of life,” 
(Trai, April 17, 2015). Unfortunately, despite years of discussion, we are only slipping compared to 
other nations. In the ITU 2014 State of Broadband Report, India is ranked 142 out of 166 nations 
with respect to internet usage, way below even Sri Lanka and Bhutan. We are placed in the 
distinctive class of 42 least connected countries, with 11 countries from Africa ranked higher than 
us. The need to improve data usage and broadband is, obviously, urgent. Understanding Trai’s 
recommendations on the matter is, therefore, of paramount importance to all of us.
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Fibre, a fundamental need: Despite the importance of wireless and notwithstanding the 
availability of adequate and robust mobile networks, sustainability in broadband and telecom is 
not possible without enough optic fibre all over the country. India is at tremendous disadvantage 
compared to modern digital regimes of the US, Europe, China, etc.

If not remedied quickly, this handicap could become an increasingly formidable challenge for the 
achievement of Broadband for All and Digital India, initiatives since these demand tremendous 
data back-haul capacity, far beyond the limits of most microwave solutions. Only E-Band 
spectrum or ‘wireless fibre’ can serve some important niche applications.

NOFN is a non-starter: In 2011, the government had sanctioned the National Optical Fibre 
Network (NOFN) project and a budget of Rs 20,000 crore to achieve it. However, NOFN was 
dogged by bad luck as well as ineffective design and poor implementation, right from the start. 
After four years of little progress against relaxed deadlines, instead of burying the basic fibre in 
the ground, NOFN was ironically given a quiet burial around mid-2015. This had been preceded 
by an excellent set of Trai recommendations in April 2015 for Delivering Broadband Quickly 
through much revamping and a more holistic approach. Trai now has launched a comprehensive 
Consultation Process for Implementation of BharatNet, the new name of NOFN.

Comprehensive consultations and recommendations, 2015-16: Against the background of 
its own recommendations of April 2015 and the DoT Expert Committee Review of NOFN, 
Trai launched its next exercise and innovated an effective methodology for implementation 
consultations. It first had a couple of rounds of in-depth consultations with subject matter 
experts from academia, research institutions, industry and specialist consultancies, followed by 
an exhaustive open house discussion, before coming out, on February 1, 2016, with its final set of 
recommendations for implementation of BharatNet. It is rare that regulatory recommendations 
are equally acceptable to all stakeholders. However, this time, there is all-round acceptance 
that the measures suggested by Trai would give Project BharatNet a boost and help achieve 
Broadband for All.

Huge revenue upside: If Trai recommendations are implemented, the revenue potential from 
broadband services by 2020 could be in the range of R1 lakh crore. The revenue potential could 
even breach these estimates given the huge potential that these services have to offer for India.

Broadband revenue will depend on availability of content (especially vernacular), availability of 
affordable handsets, and friendly government regulations and policies. In fact, BharatNet as the 
prime engine of Digital India can be a potential GDP multiplier, equivalent to up to 2-4 times the 
$18 billion that is proposed to be invested in Digital India—it can add between $36 billion and $72 
billion to India’s GDP in the coming years.

Government ownership, a strategic essential: The key to success would be the Trai-
recommended BOOT model with involvement of the private sector for deployment and 
operations. But experts are of the view that, for strategic reasons, ownership/funding must 
remain predominantly with the government. Such an ownership structure is essential to ensure 
open, non-discriminatory access to all operators. Moreover, given the size and complexity of the 
project along with associated capital risks, it may not be prudent to consider handing over the 
ownership to private sector.

Key recommendations: Trai has rightly stressed that RoW (Right of Way) must be provided free of 
cost by all states to the executing agency. This is the most fundamental requirement not only for 
this project, but also for OFC-laying anywhere.

Many (as many as 14) Trai recommendations are in complete congruence with stakeholders’ 
suggestions.

•	 	Concessionaire	period	of	operation/agreement	be	kept	as	25	years,	co-terminus	with	the	life	
of the optical fibre. This would give the operator sufficient incentive to recover the costs sunk 
into the project. Also, extension of lease/agreement for a further period in blocks of 10/20/30 
years, subject to mutual agreement;
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•	 	Involvement	of	government	(Centre/states)	as	an	equity	partner	in	the	consortium,	as	it	will	
help in getting faster government clearances, resolve the risk of monopolistic behaviour while 
also automatically solving the risks associated with windfall profits;

•	 	Flexibility	in	terms	of	route	for	laying	optical	fibre,	and	the	choice	of	construction,	topology	
and technology to be allowed to the bidder/executing agency;

•	 	Selection	of	bidder	based	on	the	minimum	viability	gap	funding	(VGF)	sought	and	to	align	the	
service area as the licensed service area or the state/circle itself;

•	 	Incentives	to	private	operators	for	early	achievements	against	pre-defined	milestones;

•	 	Inbuilt	measures	to	ensure	access	is	provided	to	all	service	providers	in	a	non-discriminatory	
and transparent manner;

•	 	Regulation	of	wholesale	pricing	by	Trai	to	safeguard	against	anti-competitive	behaviour	and	to	
ensure affordability;

•	 	Liberal	eligibility	criteria	to	allow	maximum	participation	of	bidders.

Trai is to be commended for seriously considering stakeholders’ suggestions regarding alternate 
technology options, such as satellite communication for expediting the rollout of the project. 
However, keeping in view NOFN expert committee suggestions and that the prevailing regulatory 
environment does not encourage for smooth and efficient deployment of latest Satcom 
technologies, the choice of alternate technologies was left to the implementing agency.

It is heartening to hear that DoT is now considering connecting 6,000 remote and difficult-to-
access gram panchayats of the Northeast and Jammu & Kashmir. If this comes true, it would be a 
historic step towards the achievement of inclusive broadband.

In the digital world of today, as Bernard Shaw might have put it, “the greatest of evils and the 
worst of crimes is poverty of bandwidth and broadband.” We are potentially at the cusp of a great 
transformation. We not only have two excellent sets of detailed recommendations by Trai in 2015 
and 2016, but also clear guidelines for implementing them efficiently and delivering broadband 
expeditiously. What more could one ask for?

There is a tide in our broadband affairs, which, if taken at the flood, will surely lead to fortune, but 
if we miss it again, all possible inclusive growth could be mired in shallows and miseries.

The author is president, Broadband India Forum, and chairman, Telecom Council of the 
European Business Group. Views are personal.
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The urgency of implementing 
bharat net
……..Trai shows the expressway to 
broadbanding india
Published: February 21, 2016 

In the run-up to Union Budget, it is pertinent to remind ourselves that “like electricity a 
century ago, Broadband will be the foundation of economic growth, job creation, global 
competitiveness and a better way of life” (TRAI, 17April, 2015). Unfortunately, despite years of 
discussion about it, we are only slipping compared to other nations. In the ITU 2014 State of the 
Broadband Report, India is ranked 142 out of a total 166 nations, in respect of internet usage, 
way below some of its neighbours like Bhutan and Sri Lanka. WE are placed in the distinctive 
class of Least Connected Countries (LCCs) of 42 countries with 11 countries from Africa ranked 
higher than India. The need to improve data usage and Broadband is, obviously, of extreme 
urgency. Understanding the expert agency TRAI’s Recommendations in the matter is, therefore, 
of paramount importance for all of us.

Fibre, A Fundamental Need: All experts would agree that despite the importance of wireless 
and notwithstanding the availability of adequate and robust mobile networks, sustainability in 
broadband and telecom is simply not possible without a copious amount of optic fibre buried in 
the ground all over the country. In this respect, India is at tremendous disadvantage compared to 
the modern digital regimes of US, Europe, China etc. If not remedied quickly, this handicap could 
become an increasingly formidable challenge for achievement of ‘Broadband for All’ & for ‘Digital 
India’ since these demand tremendous data backhaul capacity far beyond the limits of most 
microwave middle-mile solutions. 
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NOFN was a Non-Starter: Government had sanctioned Project National Optic Fibre Network 
(NOFN) and a budget of Rs.20,000 crores to achieve the above 5 years ago in 2011 itself. However, 
Project NOFN was dogged by bad luck as well as ineffective design and poor implementation, 
right from the start and, after over 4 years of little progress against repeatedly-relaxed deadlines, 
instead of burying the basic fibre in the ground, the Project was itself ironically given a quiet burial 
around mid-2015. This had been preceded by an excellent set of TRAI Recommendations in April, 
2015 for ‘Delivering Broadband Quickly’ through much revamping and a more holistic approach. 
With a fine-flowing continuity from this, the current TRAI launched a comprehensive Consultation 
Process for Implementation of Bharat Net, the new holistic name for NOFN. 

Novel and Comprehensive Consultation, 2016 : Against the background of its own 
Recommendations of April,2015 and the DoT Expert Committee Review of NOFN, TRAI 
launched its next exercise and innovated a very effective methodology for the Implementation 
consultations. It first had a couple of rounds of in-depth consultations with Subject Matter 
Experts from academia, research institutions, industry and specialist consultancies followed 
by an exhaustive Open House Discussion before coming out, on 01 February 2016, with its 
final set of Recommendations for Implementation of Bharat Net. It is very rare that Regulatory 
Recommendations are equally acceptable to all stakeholders. However, this time, there is all-
round acceptance that the measures suggested by TRAI would surely give ‘Project Bharat Net’ a 
big boost and help achieve Broadband India most expeditiously. 

Huge Revenue Upside: One advantage of starting from practically a Ground Zero status 
in Broadband, we are quite confident that if the TRAI recommendations are expeditiously 
implemented, the revenue potential from broadband services by 2020 could attain very 
significant levels and could be in the range of INR One lakh crores. In fact, the revenue potential 
could even easily breach these estimates given the huge potential that these services have to 
offer for India.

The growth of revenues of broadband will also depend on availability of content, especially 
vernacular content, availability of affordable handsets and friendly Government regulations 
and policies. Bharat Net as the prime engine of Digital India can be a potential GDP multiplier, 
equivalent to upto 2-4 times the $18 billion that is proposed to be invested in Digital India. 
Meaning, it can add between $36 billion and $72 billion to India’s GDP in the coming years.

Government Ownership, A Strategic Essential: The key to the success would be the TRAI- 
recommended BOOT model with involvement of the private sector for deployment & operations. 
However, experts are of the view that, for strategic reasons, the ownership/funding must remain 
predominantly with the government. Such an ownership structure is essential to ensure open, 
non-discriminatory access to all operators. Moreover, given the size and complexity of the 
project along with associated capital risks, it may not be prudent to consider handing over the 
ownership to the private sector. 
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Key Recommendations: TRAI has rightly stressed that of RoW (Right-of-Way) must be provided 
free of cost by all the states to the executing agency. This is an absolutely essential requirement 
for the success of this project. In fact, we would like to state that this is the most fundamental 
requirement not only for this project but also for OFC-laying anywhere.

Many (as many as 14!) Recommendations of the TRAI are in complete congruence with 
stakeholders’ suggestions, like i) Concessionaire period of operation/agreement be kept as 
25 years, co-terminus with the life of the optical fibre. This would give the operator sufficient 
incentive to recover the costs sunk into the project. Also extension of the lease/agreement 
period for a further period in blocks of 10/20/30 years, subject to mutual agreement, ii) 
Involvement of Government (Centre/State) as an equity partner in the consortium as it will 
help in getting faster Govt clearances, resolve the risk of monopolistic behaviour while also 
automatically solving the risks associated with windfall profits, iii)

Flexibility in terms of route for laying optical fibre, choice of construction, topology and 
technology to be allowed to the bidder/executing agency, iv) Selection of bidder based on 
the Minimum Viability Gap Funding ( VGF ) sought and to align the service area as the LSA or 
the state/circle itself, v) Incentives to the private operators for early achievements against pre-
defined milestones, vi) Inbuilt measures to ensure access is provided to all service providers in 
a non-discriminatory and transparent manner, vii) Regulation of wholesale pricing by TRAI to 
safeguard against anti-competitive behaviour and to ensure affordability, viii) Liberal eligibility 
criteria to allow maximum participation of bidders.

TRAI is also to be commended for seriously considering stakeholders’ suggestions regarding 
alternate technology options viz. Satellite Communication technologies for expediting the rollout 
of the project. However, keeping in view the NOFN expert committee suggestions and also that 
the prevailing regulatory environment does not encourage for smooth and efficient deployment 
of latest Satcom technologies, the choice of alternate technologies was left to the implementing 
agency. It is truly heartening to hear that DoT is now considering getting 6000 of the remote 
and difficult-to-access GPs of NE and J&K. If this comes true, it would be a historic step forward 
towards the achievement of inclusive broadband.

In the digital world of today, as Bernard Shaw might have put it “the greatest of evils and 
the worst of crimes is poverty of Broadband”. We are potentially at the cusp of a great 
transformation. We not only have two excellent sets of detailed Recommendations by TRAI 
in 2015 and 2016 but also clear guidelines for implementing them efficiently & Delivering 
Broadband Expeditiously. What more could one ask for?

There is a tide in our broadband affairs, which, taken at the flood, will surely lead to fortune, but, 
if we miss it again, all possible inclusive growth could be mired in shallows and miseries… 

………………………………………………………

Author is President, Broadband India Forum and Chairman, Telecom Council of the European 
Business Group. Views are personal.
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Column: Undermining a good 
regulatory system
Published: January 30, 2016 12:21 AM 

Trai is being subverted by a tactic of pressurising adopted by some telecom 
stakeholders

Globally, as a best practice, complex sectors are regulated by independent specialist regulators. 
One key reason (arguably, the key reason) for India’s past economic under-performance has been 
India’s inability to build such institutions, in sectors from real estate to power to transport et al.

Two conspicuous exceptions have been the regulators for the financial and the telecom sectors. 
Both have been the envy of other nations for the past several years. India’s unique regulatory 
framework, comprising a specialist regulator (Trai) and a specialist tribunal (TDSAT), constitute the 
chief reason why telecom is the only infrastructure sector where India has not fared badly. True, 
these institutions have had their embarrassing moments, but in the Indian landscape, telecom 
stood clearly apart from other infrastructure sectors. A series of forward-looking policies and 
enabling regulations emerged—after the 1999 world-class telecom policy announcement—in 
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quick succession, primarily due to continuing engagement and vibrant dialogue and reasoned 
discussions between industry, regulator and government. Of course, there were some over-
heated arguments and friction between the different groups of stakeholders but never was the 
discipline of a structured, serious and responsible policy-cum-regulatory engagement forsaken 
or undermined. Hence, the Indian telecom juggernaut rolled forward, from being a laggard to 
being at the pole position today for growth and potential.

However, the picture is changing rapidly. Our core strength, the unique regulatory framework, 
is being steadily subverted by some of the stakeholders. Regrettably, these constituents have 
strange ideas of what Trai should be doing. Increasingly, over the past one year or so, we 
are noticing that, while a comprehensive regulatory or policy consultation is in progress and 
many participants are attempting to contribute in a professional manner, others seem to have 
adopted the tactic of pressurising without cooperating in the stipulated, constitutional manner. 
Illustratively, the regulator or government is inundated with a flood of orchestrated template 
responses, emails and petitions. One section starts this and the others, unfortunately, start 
emulating through a reactionary deluge. The regulator’s website and system understandably 
breakdown or crash under such onslaught. How would the unfortunate regulatory officer/analyst 
be able to sift the real, meaningful inputs from the chaff? Thus, the initiator of the flood has 
successfully derailed the regulatory engine.

There are some interesting spin-offs also of the ‘subversive’ action. One innovation is to put up 
comedians to stage half-amusing, half-offensive skits regarding the ongoing serious regulatory 
consultation. One might welcome this free entertainment for the public. One might also argue 
that this lends a lively, light-hearted air to a heavy discussion. However, serious participants 
rightly condemn such comic interludes of questionable taste as being disrespectful of the 
regulator and bemoan that the constitutional process is being demeaned and degraded.

Another controversial initiative has been the bombardment of the general public with 
overwhelming full page advertisements in several newspapers over many days with a mass of 
information to ‘educate’ the public on the virtues of a product or service. Nothing maybe wrong 
in that if done in normal times, but again, if executed in a supercharged atmosphere, when a 
critical regulatory consultation is in progress, this does raise concerns and doubts. Why such big 
money-play when product itself ‘basically’ good?

Each of the above types of intervention are obviously pre-meditated efforts and involve 
significant financial inputs. Clearly, not at all a healthy sign, when the intentions are quite 
obviously to influence the regulatory outcome—not by provision of comprehensive answers, 
well-researched inputs and reasoned arguments to the questions posed by the Regulator but 
by deplorable pressure tactics. Very rightly, the regulator has roundly chastised the concerned 
stakeholders and cautioned that any articulation of inputs which are not made in the stipulated 
structured manner cannot be taken into their reckoning and analysis. This is not an idle warning; 
there is simply no way that all the e-mail noise or stand-up comedians or ads can be scientifically 
analysed by the expert techno-economic agency.

The Trai is no Election Commission—it is supposed to facilitate intellectual debate and listen to 
facts and reason, not conduct a polling exercise or oversee an election process. Sadly, however, 
all the counselling seems to have fallen on deaf ears. In fact, matters have now deteriorated to 
the extent that even the office of the prime minister is being flooded with hundreds of petitions/
signatures, seeking his intervention to pre-empt the empowered regulatory authority and 
announce a decision in favour of the petitioners. In the unlikely event that this happens, then, the 
fears of one industry observer may come true: “We may soon have to witness the sorry spectacle 
of the Governor of the Reserve Bank of India being compelled to decide the country’s financial 
policy not by the excellent principles of economics but by counting the millions of mails that his 
office is bombarded with.”

Alas! The regulatory ark has been captured by the Philistines and Ichabod. The glory of the Indian 
regulatory system is surely being diminished.

The author is honorary fellow of the Institution of Engineering & Technology (London) and 
president of the Broadband Forum of India. Views are personal.
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Digital India needs reforms in 
satellite communications
Published: January 2, 2016 12:13 AM

With the liberalisation of satellite communication, the first phase of broadband 
deployment under Digital India is possible for all 2.5 lakh gram panchayats in just 
12-18 months.

In mobile telephony, India has been the envy of many countries. While analogue mobile telephony 
was well-developed and operational in many countries including our neighbouring ones since 
the mid-1980s, India had no mobile telephony. However, when GSM digital telephony was 
commercialised even in Europe only in 1993, India, with remarkable foresight, took a giant leap to 
mandate GSM in its first mobile telephony licences in 1994 and 1995. The rest is history. In the 20 
years since, despite many trials and tribulations on the way, we have become the world’s second 
largest mobile market and probably the fastest growing, with intense competition and lowest user 
tariffs. Truly a success story.

All major international satellite operators have a footprint over India. It is estimated that 190 transponders with a capacity of 36 MHz each are 
available. That adds up to 6.8 GHz of satellite bandwidth. Applying the usual 1:2 conversion, this effectively means about 14 Gbps bandwidth.
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However, for an inclusive Digital India, we have to deliver connectivity and broadband to the 
remote and difficult-to-access parts of the country, such as Jammu and Kashmir, Assam, the 
Northeast, Chhattisgarh, Andaman and Nicobar Islands, Lakshadweep, and rural hinterland and 
Naxalite areas in various states. It is estimated that there are 38,000 gram panchayats which fall 
into this category. Year after year, we are failing in our targets of connecting the unconnected 
because of the formidable challenges in rolling out expensive digital networks in remote parts. In a 
sense, the digital divide between urban and rural India is actually widening—the ‘digital haves’ are 
getting more while the ‘digital have-nots’ remain excluded.

But we do not need to despair since well-developed and effective satellite communication 
solutions have been available for years and are, literally, low-hanging fruit, almost begging to be 
utilised. And, here we are not talking of any new or untried technology.

The revolutionary idea of using an object in space to reflect signals for communication was 
established as early as 1951, by the United States Naval Research Laboratory, when it used the 
Moon to set up a communication link between Washington and Hawaii. Less than two decades 
later, in 1965, the first commercial Geostationary Satellite Orbit (GSO) provided video (TV) and 
voice telephony to their customers. Disappointingly, even five decades later, we in India have taken 
not taken even baby steps towards reforms and liberalisation of this mission-critical segment.

In satellite communications, we are today in the same state as was terrestrial voice telephony 
in the country in the 1990s. Telecom being considered a natural monopoly, there was no 
effective National Telecom Policy and the roles of policy-maker and licensor, regulator and 
operator were all fused into a single entity. Private players were invited to this sector to operate 
mobile telecommunications. But it was, expectedly, a recipe for disaster until the epoch-making 
reforms happened through the constitution of an independent regulator, Trai, the issuance of 
the New Telecom Policy 1999, and the corporatisation and separation of the public operator by 
creating BSNL.

However, in the case of satellite communications, not only is there a monopoly of Antrix/ISRO, 
but effectively just like in the field of telecom earlier, the policy-making, licensing and regulatory 
roles are combined in this entity. Thus, none of the lessons learnt in mobile telecommunications 
has been applied. Hence, there is no competition, underutilised capacity, inefficient operations 
and exorbitant prices. For example, whereas mobile data communication and broadband user 
tariffs are similar (on a purchasing power parity basis) between the US and India, fixed broadband 
is not more than about six times expensive in India than in the US. In the case of satellite 
communications, Indian data tariffs are nearly 300 times costlier than in the US.

One might think that the exorbitant prices of satellite communications in India is probably due 
to inadequate satellite capacity over the country. That is not so. Actually, all major international 
satellite operators have a footprint over India. It is estimated that 190 transponders with a capacity 
of 36 MHz each are available. That adds up to 6.8 GHz of satellite bandwidth. Applying the usual 
1:2 conversion, this effectively means about 14 Gbps bandwidth. Assuming only 75% of this is 
deployed for BharatNet, we would still have 10 Gbps capacity. This huge capacity is going waste. 
It amounts to idle capacity that is 3-4 times the requirement of 40 transponders for the initial and 
urgent Digital India requirement. And all this without even including the ISRO/Antrix capacity of 24 
Ku-band transponders, each of 36 Mhz—i.e. about 0.9 GHz.

It is noteworthy that the Australian government, in 
its National Broadband Network (NBN), uses satellite 
bandwidth to cover remote and difficult-to-reach 
locations, which constitute about 3% of their total 
coverage. At such locations, they deliver 6 Mbps 
initially, augmenting 12 Mbps subsequently. This is 
a must-have solution for our vast hinterland, where 
even the maintenance of fibre-optic connectivity 
is challenging. Also, we need to consider satellite 
bandwidth as a backup to fibre downtime.
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The lessons from international satellite communication price comparison, the story of Indian 
mobile reforms, the fact of huge idle capacity over Indian skies and NBN … all show that we need 
to liberate satellite communications from the monopolistic controls exercised by ISRO/Antrix. In 
fact, policy-maker/licensor, regulator and public operator need to be separated. Nothing will then 
be able to stop the flood of satellite communication benefits of universal broadband coverage and 
affordable tariffs from flowing to the unconnected citizens of India.

So, what are the key elements of this process?

•	 	The	Department	of	Space,	the	policy-making	and	licensing	agency,	must	be	separated	from	
the operator, Antrix, as well as from the research unit ISRO.

•	 	All	regulatory	functions	should	be	vested	in	the	available	independent	techno-economic	
authority, Trai.

•	 	A	forward-looking	satcom	policy	should	be	formulated	and	announced	which	should	lay	the	
essential foundation of fair competition and level-playing field for all players, public (Antrix) as 
well as private.

•	 	Permit	direct	bandwidth	negotiations	with	international	operators	by	the	Bharat	Broadband	
Network Limited (BBNL) as well as private operators, without the intervention of Antrix or the 
Department of Space.

•	 	Like	in	Australia,	BBNL	should	set	up	its	own	National	Satellite	Network	through	its	High	
Throughput Satellite (HTS) which will deliver bandwidth of 4-8 Mbps (per site service) in the 
first phase, subsequently scalable to over 30-100 Mbps to the gram panchayats in a cost-
effective manner. It is estimated that a Ka-band HTS satellite could cater for this pan-India 
connectivity. Just a small part of the government funding for BharatNet and Digital India would 
amply take care of the National Satellite Network requirement.

•	 	Open	up	Ka-band	operations	in	India	and	HTS	satellites,	as	well	as	use	of	HTS	terminals.

•	 	Lay	down	clear	guidelines	for	security	compliance	by	foreign	satellites.

•	 	Simplify	the	current	extremely-cumbersome	and	time-consuming	Standing	Advisory	Committee	
on Radio Frequency Allocation (SACFA) clearance to enable speedier roll-out to GPs.

•	 	Permit	the	use	of	Non	Geostationary	Orbital	(NGSO)	satellites.

With right actions for satellite communication liberalisation and deployment, experts are confident 
that the first phase of broadband implementation is possible for all 2.5 lakh gram panchayats in 
just 12-18 months.

The author is president, Broadband India Forum, and honorary fellow of the Institution of 
Engineering & Technology, London. Views are personal.
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Digital India Questionnaire

Q1:  How Digital is transforming the telecom sector in India and the 
impetus from the Government?

Ans.  In a first, the National Digital Communications Policy (NDCP) introduced in Sep 2018 
announced that the sector will move away from telecom and take the new role of digital 
to capture the realities of ever changing technology in the new converged world. From 
fixed line telephones to mobile phones to the inexorable demand for smart phones, the 
Indian journey has been remarkable in that it has revolutionized the entire communications 
ecosystem. FBB (Fixed Broadband Business), FMC (Fixed Mobile Convergence), cloud 
technologies, MFS (Mobile Finance Services), and the implementation of various 
applications are merging as the main sources of revenue for telecommunications 
companies. Thus, revenues from traditional services – fixed line, traditional cable television, 
and mobile communications – are gradually decreasing, and their place is occupied by 
new technologies. Digital has greatly transformed the telecom sector by introduction of 
newer concepts such as e-KYC, e-lockers and various bio-metrics enabled processes 
which have made systems efficient and faster. Due to digitization, integration is happening 
and consolidation is occurring in the industry; operators are entering the digital market 
segment, small market players are acquired by large players, and thus new holdings are 
created that diversify their activities. 

  Digitisation is transforming the way individuals, businesses and governments function and 
interact. The combination of holographic imaging, augmented reality, driverless cars, smart 
factories, smart agriculture, smart logistics and ultra-high throughput, ultra-low latency 
and massive capacity will significantly transform our lives and improve work efficiency. It 
may even inspire the creation of new business models and industries. This is best illustrated 
by case studies that range from simple, for resolution of day to day hassles, to bigger and 
more complex economic and social problems. A case in point is IRCTC. About 70 percent 
of passenger bookings are now made on the Internet and it takes 11 seconds on average 
to complete a transaction online. Compare this with the hours spent in pointless queues 
to book tickets in the antiquated manual system that generated middlemen and inefficient 
rent seeking. Technology has also enabled tackling other reasons for market failure and 
churned out outcomes that have improved access to basic needs and resulted in better 
livelihood opportunities. The conventional infrastructure is now being replaced with digital 
infrastructure and the urgency for creating a good digital infrastructure in a ubiquitous 
manner is being realized by all – the industry, the regulator, and the Government.

  The Government of India has launched an ambitious and highly laudable program of 
‘Digital India’ to steer the country and its citizens towards inclusive empowerment in the 
modern era. Broadband is at the heart of the National Digital Communications Policy 
(NDCP) released in 2018. The policy addresses broadband infrastructure as its very first 
objective – Connect India. The Policy rightly recognizes that the digital era cannot happen 
without India marching toward the Fiber First initiative that constitutes setting out a system 
of optical fiber links throughout the nation for fast internet. Laying of 274,246 km of optic 
fiber connecting 1.15 lakh gram panchayats under BharatNet, steady increase in number 
of base stations and towers, the massive push to increase fiberization of towers, the 
tremendous thrust to link up homes with fiber (FTTH) – all these initiatives are humungous 
by any global standard. Success in these will greatly decide the course of modern India.

  As per Broadband India Forum (BIF)-Indian Council for Research on International 
Economic Relations (ICRIER) report released recently in December 2018, a 10% increase in 
Investments in Telecommunications Infrastructure will increase India’s GDP by 3.3%. 
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Q2:  What according to you are the key Digital drivers and how telco players in 
the fray can usher in this transformation?

Ans.  We believe that the most important key driver for Digital India is the data growth. Data, 
one of the most valuable assets in the current global economy is spurring innovation by 
leaps and bounds similar to the game-changing original industrial revolution. The data 
services are helping bridge the gaps in physical infrastructure by putting in place the digital 
infrastructure and empowering every Indian to access improved governance, education, 
business communication, security, and enhance the overall socio-cultural fabric of the 
country. As per Deloitte’s Global Analysis, India has crossed the inflexion point for hyper 
Data Usage which happens when smartphone penetration crosses 25–30 percent. 

  5G, M2M, artificial intelligence and analytics are the key drivers that will bring India closer 
to realizing its dream of creating a $1 trillion digital economy by 2022. These are being 
perceived as the foundation for expanding the potential of the networked society. 5G 
is expected to be a game changer for various sectors such as automotive, healthcare, 
manufacturing, and energy/electricity. Network and service quality will be of critical 
importance in the networks of tomorrow. 

  There is no doubt that robust digital infrastructure is another important driver for taking the 
beneficial digital programs to country’s masses. Digital Infrastructure Comprises Several 
Vital Elements - Optic fiber, E and V band, Satcom, public Wi-Fi, and towers – all are 
essential to build Digital India. While towers and antennae would remain a major element, 
the role of optic fibers would be further enhanced to an all-pervasive, essential status and 
the importance of public Wi-Fi hotspots, E&V band Wireless Fiber, would assume high 
proportions.

  Along with fast spread of the digital network, another key driver is availability of content 
and data apps in vernacular languages, which can benefit the youth to enhance their 
capabilities and earnings as well as take the health, agriculture, education and other 
government & social services to the entire country, for a truly inclusive society.

Q3:  Which are the areas you think Digital Telecom will create a large-scale 
transformation for both Enterprise and Consumer segments?

Ans.  The meteoric rise of telecoms in India also manifests in impacts at the grass root-level and 
the fact that it has successfully tackled challenges at the bottom of the socio-economic 
pyramid. Financial services, manufacturing, health care, education, retail and e-governance 
services have especially benefitted from technology interventions. 

  Financial Services: From physical banking to automated teller machines and more recently 
to mobile banking and online transactions, the sector has evolved over time. Mobile 
applications like Paytm have now become commonplace, enabling consumers to execute 
a host of financial transactions - recharging mobile phones and metro cards, paying 
electricity bills, transferring money, etc. through their mobile phone. Digital money and 
mobile wallets have eliminated the cumbersome task of handling cash to a large extent. 
In the post demonetisation period over 6-7 million merchants were added to the digital 
payments ecosystem. India’s mobile wallet market is forecasted to reach $4.4 billion by 
2022, with a CAGR of more than 148 percent.

  Manufacturing: Digital India will transform manufacturing sector, which is currently 
impacted by a number of trends such as hyper competition, increased volatility from 
short business and product cycles, and smart factories. One key example is enabling 
and enhancing critical control of production line robotics. This includes tethered and 
untethered robotics, which can be controlled, monitored and reconfigured remotely. This 
technology could be used in factory floor production reconfiguration, layout changes and 
real-time analysis. Digital and additive manufacturing enables a more responsive and a 
faster design process, while industrial IoT allows increased control. 
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  Healthcare: Healthcare services have undergone a significant facelift with the adoption of 
communication technologies. It is now possible for patients to seek prior appointments 
online and even avail of online consultation. With the development of applications like 
Practo, the accountability of doctors has increased as they can be reviewed on the internet 
by patients and their credentials are listed for public viewing. Additionally, other facilities 
like online ordering of medicines, details of medicines online such as its composition, side 
effects etc. help in bridging the information gap between caregivers and receivers. 

  Education: The fundamental enabling feature of any communication technology is to 
provide information. It is quite rare for those users of the Internet to not be touched 
by the utility of a website such as ‘Coursera’, ‘Khan Academy’ or ‘Byju’s’, some of the 
more prominent Massive Open Online Course (MOOC) websites. Large depositories of 
knowledge, which are open for all and made easy to access is a stepping stone towards a 
prosperous knowledge society.

  Retail: In no other sector do communication technologies get the limelight more than the 
retail sector. The phrase ’...at your fingertips’ is emblematic of the retail revolution enabled 
by advancements in communication technologies.

  E-Governance: India has been vastly improving its E-Governance capabilities: According to 
the latest UN government survey rankings, India transitioned from middle EGDI level group 
(E-Governance Development Index) to high EGDI level group.

Q4: What are the key best practices we need to adopt?

Ans.  Digital communications is emerging as critical to a country’s growth and well-being. 
With the technology traversing through different industries, telcos will have to reinvent 
their business models beyond connectivity to take on a role of a platform where new 
technologies converge to create industry-specific solutions. Implementation of NDCP 
in letter and spirit will play a crucial role in ensuring ubiquitous broadband in India. To 
achieve the stated goals, there is a need for creation of a national mission for sustainable 
digital infrastructure which embraces all the elements described above which should 
concomitantly have a digital infrastructure fund to provide low cost access to the large 
funds required. Achievement of Digital India could be a serious challenge without this 
mission and the fund. In order to avail opportunities presented by the fourth revolution, 
India must invest in good quality communications infrastructure along with an enabling 
regulatory framework. The Government needs to take a lead and provide incentive for 
digital and electronics submissions and makes clearance process easier and fully digital.

  The deployment of emerging technologies such as 5G and IoT is necessary to build an 
inclusive digital society for India. India needs internet to be deployed in unserved and 
underserved area and its quality (read speed) improved in the served regions. Making 
available vernacular content and apps is another area that will allow digital India to 
become a reality. Along with these, initiatives to rationalise the taxes and levies and optimal 
spectrum pricing on the communications sector will go a long way to boost digital 
investments. Skill development is an important area to focus on for keeping pace with 
technological revolution we are embarking upon.
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Showing the Way to a Great Live 
DigiComms Experience
The IET IoT Congress @ Bengaluru – 9th & 10th October, 2018

National Digital Communications Policy 2018, that was released recently, promises to unlock 
and ‘deepen digital engagement’ with ‘low regulatory barriers’, rightly placing the onus of 
moving ahead in the most efficient and effective direction – on the industry. In line with this 
vision of NDCP 2018, at the third edition of the two-day flagship event - IET IoT India Congress 
2018 in Bengaluru (October 9-10, 2018), had created a wonderful Digital Communications 
live Experience Zone (DEZ) was setup by participating corporates from the IoT ecosystem. 
The experience zone impressively displayed various use cases which shall enable adoption of 
broadband technologies like 5G and enable better adoption of IoT services and benefits for the 
citizens of our country. 

The Live DEZ was themed with Digital India as the focus and understanding that“India is a land 
of many states and tremendously rich in diversity and that We are a farming nation but also an 
emerging industrial nation of importance; We have greatly diverse demographics with some of 
the biggest cities in the world by population; We are a fast growing nation needing improved 
public safety and well-being and smart transportation. The Digital Experience Zone invited 
all to come see how Digital Communications & IoT are contributing to help build the India of 
Tomorrow.”
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Much attracted by the displays, I decided to spend some time in the DEZ. As is now fairly well-
known, The IET IoT India Congress is truly a unique Platform of Platforms for the Internet of 
Things, focused on providing an immersive view of IoT and the future it presents. The latest 
edition of the IoT India Congress showcased the remarkable applications of IoT deployment in 
various sectors in India and the role start-ups are playing in the industry. The internet of things 
is a platform business and instead of working in silos, it requires businesses to come together 
and integrate ideas and technologies to create the future. It is exciting to see the entire tech 
community come together to chart out the way forward in the industry to build Digital India.

The Congress was inaugurated by Shri Raj Kumar Srivastava, APCCF & Advisor, Department of 
IT, BT & S&T, Government of Karnataka. Srivastava spoke on the importance of collaboration 
between stakeholders in the ecosystem. He highlighted that the government of Karnataka always 
aims to work with the players with an aim to co-create and co-innovate. This was followed by 
the formal launch of the IoT Live Experience Zones for healthcare and digital communications.

Live demos across industry segments viz. Agriculture, Manufacturing, Smart Cities and Public 
safety and citizen well-being were showcased leveraging digital communication technologies 
like short range, wide area, GSM, LoRaWAN, cloud based platforms.

In line with our country’s immediate need to decongest the choking cities of India from the 
ever-growing traffic by the deployment of Smart Transportation solutions, Danlaw Technologies 
showcased a unique V2X solution that collects real-time driving information from other vehicles 
and road side equipment using DSRC (dedicated short-range communications). This solution 
generates predictive insights providing 360 degree situational awareness to enhanced safety 
with route information, critical alerts and safety advice for making our roads safer. This solution 
is eagerly awaiting the availability of 5G in India for effective functioning of V2X solutions 
and help bring commercial models and mass scale deployments for enabling the smart cities 
initiative of our country.

With an objective to accelerate the adoption of IoT solutions for enhancing the agricultural 
output of our country TCS showcased a unique Nutrient monitoring and crop health detection 
solution which leverages the power of mobile and portable IoT devices, the demo solution 
showed how intelligent instantaneous monitoring and identification of critical crop health 
conditions could be carried out for open and protected cultivation. 

Adopting the new age LoRaWAN technology, Tata Communications showcased Soil Moisture 
Monitoring solutions showing Soil Moisture level & Water Level using LoraWan based Soil Moisture 
Sensors for dry crops and water levels for wet crops on real-time basis. The data acquired from the 
Lorawan Moisture Sensor helps grratly for precision agriculture and smart farming.

These agricultural solutions promise immense power to maximize value for the farmer by 
increasing yields, improving crop quality and by conserving water.

Demonstrating the application of LoRaWAN technology for empowering smartcities with new 
age Digital communications a LoRaWAN sensor based smart parking and wastebin solutions was 
demonstrated by SenRa which showcased a methodical way to plan and monitor the parking 
space especially in urban areas. This is also being used to tackle the problem of illegal parking 
via the Illegal Parking Management Solution. LoRaWAN is the leading LPWAN technology being 
adopted globally for Sensor based network for its high reliability, low power long life device 
ecosystem, security and open architecture.

Highlighting the growing significance of IoT in industry 4.0, Unlimit showcased a Visual 
Inspection of Quality Solution demo which achieved error proofing/verification of the product 
parts such as Presence, Absence or displacement of the child part of the product. In addition 
the OCR (Optical Character Reader) captured any misnomer such as LOT Number, Expiry Date 
and MRP. The solution scans the QR code to capture and verify all the details related to the 
component.

The global telecom giant AT&T highlighted how water conservation can be enhanced in a 
country like India using digital communication technologies. AT&Ts Smart Water Tank is one of 
the best ways to save water and power which is usually wasted when it comes to manual water 
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pumps. The tank is equipped with sensors to detect the water level to control the pump as well 
as monitor the pump. The solution uses cellular gateways using GSM for connecting to the 
Cloud platform for data ingestion, storage and analysis. This kind of solutions can be used both 
in urban as well as rural areas of India.

 Showcasing the value from a public safety perspective, air quality monitoring systems which 
measure critical environmental parameters like pollution, noise, odour, radiation, traffic and a lot 
more. While the data platform visualizes & analyses it in form of automated reports, smart alerts, 
historical trend analysis, real-time pollution heat-mapping and actionable insights. Early warning 
systems like Flood alerts solutions which can detect and monitor the level of water accumulation 
and the possibility of flood condition in real-time. The flood sensor gets activated at the desired 
frequency at the required interval. It also gets activated on rainfall detection by rain sensors. It 
monitors a constant level of flood conditions on the activation of the sensors. 

The use cases demonstrated at the Digital Communications live experience zone at IoT India 
Congress 2018 positively contribute towards the NDCPs aims to expand the IoT ecosystem 
to 5 billion connected devices by 2020 and thereby propelling the contributions from Digital 
Solutions to the nations GDP. Futuristic technologies like 5G, artificial intelligence (AI), machine 
to machine communications (M2M), Internet of Things (IoT), cloud computing, automation, 
robotics, augmented reality and virtual reality are fast unlocking the transformative power of 
Digital Communications with an objective to bring Digital empowerment and wellbeing of the 
people of India. Digital India is no more just a dream but a fast evolving reality and, in this, IoT is 
beginning to play a very potent role. This is only the beginning and the best is yet to be…

………………………………………………………………………………………………………………………………………………………………

Author is Hon.Fellow of IET (London) and President, Broadband India Forum. Views are personal.
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National Digital Communications 
Policy: Exemplary Initiative for 
Accelerating Digital India
Infusing enthusiasm in a crucial economic sector that is the backbone of  
modern India.

By T. V Ramachandran

The National Digital Communications Policy (NDCP) released in Sep 2018 is a watershed 
moment that will fundamentally redefine the contours of how India connects and 
communicates digitally. Splendid and exemplary, its implementation will determine how well 
India catalyzes the dream of Digital India. India’s digital sector has been projected to reach US$1 
trillion and create 75 million jobs by 2025, which will lead to an all-encompassing, empowering 
and transformative impact. The three-pronged approach of “Connect-Propel-Secure’ covers all 
aspects of Digital Communications. 
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Fig 1: NDCP - Missions

The policy is clear in addressing the weakness of the sector such as dire financial straits due to 
high license fee, SUC, anomalies in spectrum auction, spectrum pricing issues, service quality 
issues on one hand. The policy importantly also gives great impetus to opportunities such as 
digital infrastructure, fibre, Satcom, IoT, Next Gen technologies, etc. that will pave the way 
for 5G in India and usher in data revolution in the country. The policy has several unique and 
path-breaking proposals, which if well implemented, could mark the beginning of the ‘achhe 
din’ (good days) for India’s digital ambitions. The first and foremost initiative is the focus to 
the lifting from telecom orbit to digital orbit. In a first, the NDCP, previously known as the 
National Telecom Policy marks a clear shift in priorities from just telecommunications to digital 
infrastructure, services and security keeping in tune with the upcoming requirements of a digital 
economy fueled by National Mission Mode Programs of Digital India.

The policy addresses ‘Broadband for All’ and broadband infrastructure as its very first 
objective – ‘Connect India’. The new policy aims to make sure that every citizen has access to 
broadband running at least 50Mbps, while all key development institutes should be receiving at 
least 100Mpbs of speed by 2022. ‘Broadbanding’ Rural India is a great opportunity as well as a 
challenge. The Bharat Net Project has been steadily progressing with nearly 50% having been 
been completed now and heading for full completion by March next year. Pushing for greater 
inclusion, the NDCP stipulates a review of the scope and modalities of the Universal Service 
Obligation Fund (USOF).

One of the biggest and legacy issues that the sector had been facing was the high license fee 
and spectrum usage charges (SUC) as well as exorbitant upfront spectrum prices. The NDCP 
addresses the issue by “reviewing levies and fees” by ushering in the unique concept of “pass 
through revenues with input line credit”. This will reduce the effective license fee burden on 
the sector by avoiding double taxation, encouraging the growth of the tower infrastructure 
industry and making Virtual Network Operators viable. Further, it seeks to rationalize Spectrum 
Usage Charges (SUC) to reflect the costs of regulation and administration of spectrum”, an 
approach which is aligned with international best practices. Acceptance of the Regulator’s 
recommendations on Ease of Doing Business and ushering in of a new light touch policy & 
regulatory regime are absolutely essential for long term sustenance of the industry. 

The policy also makes progressive and bold moves on Spectrum. Spectrum is the life-blood of 
mobile and the policy addresses spectrum issues boldly and comprehensively. For the first time 
in India’s history, policy is ‘recognizing spectrum as a key natural resource for public benefit to 
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achieve India’s socio economic goals’. The policy sounds the clarion call for “Optimal Pricing 
of Spectrum to ensure sustainable and affordable access to Digital Communications.” This 
effectively implies an optimal valuation of spectrum coupled an optimal design of auctions that 
apptropriate reserve price setting. Many experts have long felt that high reserve price has been 
the major factor that led to many of our auctions not having been very successful. The NDCP 
has. So to speak, “ seized the bull by the horns” and indicated the right way forward.

As most would admit, Quality of service has remained a serious concern for the industry with 
call drops being a major problem. The new Policy accords high importance to the framework 
for Customer Satisfaction and Grievance Redressal by setting up a Telecom Ombudsman and a 
centralized web-based complaint redressal system.

For a highly diverse country with varying geographies and many remote and inaccessible parts, 
ubiquity demands a holistic approach to infrastructure. While towers and antennae would remain a 
major element, the role of fibre would be further enhanced to all-pervasive, essential status and the 
importance of Public WiFi Hotspots, E&V Band ‘Wireless Fibre’, assume high proportions (Fig 2 below).

Fig 2: Elements of Broadband Infrastructure

a.  Fibre First: India is low in fibre-connectivity and atleast 4-5 years behind China in terms of 
connecting last mile. The policy aptly recognises that the Digital era cannot happen without 
India marching towards “Fibre First” and lays down a roadmap to “take fibre to the home, 
to enterprises and to institutions” and the establishment of a “National Digital Grid” and 
the creation of a “National Fibre Authority”. This involves the implementation collaborative 
models to improve infrastructure sharing between public, local and private entities to 
increase access to fibre optic cables in municipalities, rural areas and national highways. It 
also involves leveraging the existing infrastructure to boost connectivity, affordability and 
sustainability.

b.  Satcom: This important area has been suitably addressed for the first time in the policy which 
could help drive the use of Satcom for connecting the unconnected as well as for delivering 
ubiquitous broadband in India. Satcom has been known to be able to complement the 
terrestrial technologies and reach far flung areas. 
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Fig 5: Cost of roll-out of terrestrial technologies in dispersed areas increases with 
remoteness

c.  Public Wi-Fi: India is seriously deficient in Wi-Fi. For India to reach today’s global average of 
1 hotspot for 150 persons, India would need another 8 million hotspots. With the acceptance 
of the TRAI recommendations for liberalization of Public Wi-Fi and now with the laying down 
of targets, via the policy, 5 million hotspots by 2020 and 10 million by 2022, this will surely 
pave the way for Broadband for All & Digital India.

Fig 6: Hotspots in India much below global average

Hotspots per 100,000 people

Hotspots per 100 Sq. Kms
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d.  E and V band: The reference to E and V bands in the Policy under Promoting Next 
Generation Access Technologies is an encouraging sign. E and V band technologies are 
rolled out world over to build high capacity BB networks in both urban and rural areas. 

Attracting US$100 billion foreign investment for the telecom sector by 2022 is a very important 
goal set-up by the new policy. The NDCP aims to catalyze foreign investment into the sector 
through a holistic and harmonized approach for harnessing emerging technologies as well 
as by providing an impetus to research and development, start-ups and local manufacturing. 
While 1ooBillion USD might sound ambitious but experts opine that, if this Policy faithfully 
implemented, the FDI inflow could be much higher than the targeted figure.

The NDCP focus on the Internet of Things (IoT) network and Next Gen technologies is 
commendable. The NDCP envisions simplifying the licensing and regulatory frameworks to 
ensure that appropriate security frameworks are put in place for using IoT, which is one of the 
leading concerns as of now. The policy also gives impetus to Next Gen technologies.

The aim of ‘Secure India’ under the policy recognizes the importance to establish a strong, 
flexible and robust data protection regime so that each citizen and enterprise can operate with 
autonomy and be given the freedom of choice. More importantly, the NDCP wants to put forth 
a Telecom Testing and Security Certification (TTSC) to enforce security standards that are at par 
with global standards with consideration for local requirements.

Today, we are witnessing convergence of services driven by new and innovative business models. 
Internet companies are getting into the domain of telecom players who are trying to be digital 
companies. Increasingly the line between e-commerce and traditional communication services 
is getting blurred. The NDCP 2018 reflects these technology changes and the opportunities and 
challenges associated with fast emerging digital ecosystem. Armed with adequate tools to reboot 
the policy framework, NDCP is set to unlock the transformative power of digital communications 
networks and our prime need is its implementation in letter and spirit. We have, in NDCP, a truly 
epoch-making Policy that could propel India to its rightful place in the modern digital world. “…
the best is yet to be! ….”

…………………………………………………………………………………………………………………………………………………….

The writer is Honorary Fellow, IET (London). The views are personal. Research inputs provided by 
Garima Kapoor.
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What promise does FTTx technology hold for
the Indian market?

Murtuza Onali Kachwala,
Managing Director,
Telecom, Media and
Entertainment Industry
Practice, Protiviti, India
The increasing demand

for higher bandwidth, optic fibre in back-
haul, and triple- and quad-play services are
the key factors driving the FTTx market
growth. Governments across Asia are
encouraging investment in high capacity
networks. For developing countries in Asia,
such as India, with their rapidly increasing
data traffic, it will be critical to continue
investing in broadband infrastructure in
order to remain economically competitive. 

T.V. Ramachandran,
President, Broadband 
India Forum
India is marching towards
digitalisation and the na-
tional objectives of Digi-

tal India and Broadband for All are focused
on providing high capacity multi-gigabit
access and backbone networks everywhere.
Wireless networks alone cannot handle
massive data volumes and need to be com-
plemented with fibre owing to its high
bandwidth carrying capacity. The three key
drivers for the deployment of fibre are
increasing demand for data, move towards
5G and the government’s growing digitali-
sation thrust. The fiberisation of towers is a
must if India has to usher in 5G. All major
telcos in India have introduced low-cost
fibre-to-the-home (FTTH) plans, which
are expected to create and boost demand.

Thus, the market for FTTx is extremely
vibrant and holds enormous promise.

What is the current state of FTTx deploy-
ments in India? What are the key challenges
that the market faces?

Murtuza Onali Kachwala
India is far behind many countries in
FTTH penetration. FTTH connections
account for a mere 0.5 per cent of the total
broadband connections in the country.
According to a report by iDate Research,
Singapore has 95 per cent FTTH penetra-
tion, South Korea 82.9 per cent, Hong
Kong 71.4 per cent and Malaysia 16.4 per
cent. China has seen 70 per cent growth in
FTTH subscribers in the past one year
alone. A major challenge that FTTx
deployments face is obtaining permissions
for RoW. There is an immediate need to
bring a policy initiative to address RoW
challenges so that multiple clearances at
local levels can be eliminated.

In the past few years, there have been
excessive changes, which have created a da-
ta-addicted environment that is supported
by high speed internet. As a result, FTTx
has become an integral part of telecom in-
frastructure. Operators are heavily invest-
ing or planning to invest in fibre-based
technology for supporting speeds of up to 1
Gbps and more. The most common tech-
nology used is GPON, which ensures effi-
cient and cost optimal FTTx deployments. 

T.V. Ramachandran
The total fibre deployed to population
ratio of India is 1x, far behind comparable
regimes like the US and China, where the
fibre deployment ratio stands at 14x and 9x

respectively. We are at least four to five
years behind China in terms of last mile
connectivity. Further, there are only 1.25
million FTTx connections in India, and
the fiberisation of towers is at a bare min-
imum level of 22 per cent. In addition, an
overall broadband density of around 30
per cent (fixed broadband at a low level of
below 4 per cent), compared to China’s 81
per cent overall (fixed broadband density
at over 60 per cent), presents a huge op-
portunity for infrastructure planners to
design a shared common fibre infrastruc-
ture for all kinds of service providers.

Fibre roll-out in India has been slow
due to several challenges such as limited
policy support, lack of skilled workforce,
high RoW charges (which range from Rs
0.1 million to Rs 5 million per km), high
cost of customer premise equipment and
optical line terminal, lack of relevant
applications and content to support busi-
ness case for FTTH, and lack of awareness
in the rural segment. Moreover, the faulty
interpretation of the RoW rules by differ-
ent state and local municipal bodies has
resulted in cost variances and delays. 

How has the competitive landscape of the
FTTH market changed post the entry of Jio
GigaFiber?

Murtuza Onali Kachwala
Reliance Jio Infocomm Limited (RJIL) re-
cently announced the launch of its much-
awaited FTTH broadband services in
India, called RJIL’s GigaFiber. The project
has been in development for a few years
now with pilot programmes running in
select areas. Jio’s entry will spark competi-
tion in the broadband business and boost

Fibre to Everything
FTTx emerges as the network of the future

Fibre-to-the-x (FTTx) is emerging as the ideal solution for providing last-mile connectivity. In light of the growing digitalisation efforts
and rising data demand, FTTx deployments have become imperative for building future-proof telecom networks. However, to achieve
widespread fibre penetration in the country, challenges related to right of way (RoW) need to be addressed. Industry experts share their
views on the current state of FTTx deployments in India and the outlook for the segment…
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India’s global ranking in fixed broadband
from 134 to a higher level. The launch of
Jio GigaFiber can immediately disrupt ho-
me broadband pricing, forcing rivals such
as Airtel to slash rates. It could also impact
the larger mobile services market, if RJIL
chooses to bundle wired broadband ser-
vices with its current 4G plans.

T.V. Ramachandran 
RJIL’s GigaFibre project, which will pro-
vide fibre connectivity to homes and offices
in around 900 cities, has led to a wave of
competition amongst leading telcos as well
as amongst internet service providers. The
companies have updated their plans and
benefits, reduced their prices and extended
offers such as unlimited usage. 

What are your views regarding the provi-
sions under NDCP 2018 for improving fibre
connectivity?

Murtuza Onali Kachwala
The National Digital Communications Po-
licy (NDCP), 2018 has set futuristic goals
to improve access. One of its objectives is to
ensure connectivity to all areas and attract
investments of $100 billion in the digital
communications sector. Private telcos are
likely to benefit from NDCP’s plan to ex-
pand broadband coverage funded by the
Universal Service Obligation Fund. 

T.V. Ramachandran
The NDCP recognises the importance of
broadband infrastructure in its first objec-
tive – “Connect India”. The policy aptly
highlights that the digital era cannot hap-
pen without India marching towards “Fibre
First”, which involves setting up optical

fibre links throughout the country for fast
internet. Initiatives like 274,246 km of optic
fibre deployment to connect 115,000 gram
panchayats under BharatNet, development
of base stations and towers, increased fibe-
risation of towers, linking of homes with
fibre are humungous by any global stan-
dard. What is required is a dedicated and
empowered authority or agency to resolve
the challenges that are associated with the
deployment of fibre. 

Will FTTx emerge as a complementary or a
competing technology to 5G in the future?

Murtuza Onali Kachwala
There is no winner or loser here. The data
market in India is currently being driven
by 4G services. From an end-user perspec-
tive, 4G offers high speed data access, al-
most ten times higher than 3G. However,
only 20 per cent of sites in India are
fiberised, a number that needs to go up to
80-85 per cent by 2022 to support 5G and
its enabling technologies such as machine-
to-machine, internet of things and artifi-
cial intelligence. FTTH networks have the
ability to deliver high bandwidth.
Operators are increasingly deploying
FTTH technology to complement their
wireless networks. FTTx will co-exist with
5G wireless, serving both fixed access and
mobile customers.

T.V. Ramachandran 
We firmly believe that FTTx is an abso-
lute prerequisite for the 5G era. So, FTTx
is definitely not a competing technology
and could be a complementary one for 5G.
While 5G will be essential for high speed
and high capacity downloads, fibre will

complement it by connecting the 5G
eNodeBs to the core network and provid-
ing high capacity throughputs to the back-
bone network. To make commercial 5G a
reality in India, fibre-based backhaul sup-
port is needed. The percentage of fibre-
based backhaul will have to be increased
from the current 20 per cent to 70-80 per
cent. Deploying fibre closer to the cus-
tomers can enable efficient transport of
increased wireless traffic.

What is your outlook for the FTTx market?
What are some of the new business models
that the industry can explore?

Murtuza Onali Kachwala
Three key factors that are and will drive
the demand for optic fibre networks are
the ever increasing data usage, the govern-
ment’s growing digitalisation thrust and
the preparation for the 5G service launch.
The country’s wireline broadband sub-
scriber base is expected to increase to 26.2
million by 2021 from 18.2 million this
year. Broadband consumption is fragment-
ed, and the demand for video, social net-
working and location services is increasing
rapidly. As users require high-bandwidth
access anytime and anywhere, a broadband
longtail effect is taking shape. The indus-
try can explore a single or a combination
of business models. Existing copper net-
works need to be immediately recon-
structed with FTTx networks to deliver
bandwidth capability to support multiplay
services such as video. FTTx can be used
for offloading 3G/4G traffic. Further,
operators can deploy GPON for their
backhaul networks.

T.V. Ramachandran
We believe that India should look at
becoming the global hub for fibre manu-
facturing. Over a period, it should grow
from meeting its own fibre needs to be-
coming a role model for other countries in
terms of reach, propagation, business
models, commercial aspects, etc. As far as
FTTH business models are concerned,
various alternatives could be considered,
such as build your own infrastructure;
build, operate and transfer; fibre grid and
fibre network convergence. ▲

FTTx special  sect ion
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Unlocking Value - 5G to help realise 
the full potential of IoT
Published: September 03, 2018

By T.V. Ramachandran, President, Broadband India Forum

5G is perceived to be the foundation of a world where connectivity is like the air we breathe 
– ubiquitous, ever-present and never failing. It is evident that 5G will spur innovation across 
industries and provide a platform for enabling emerging technologies such as internet of things 
(IoT) to become an integral part of our economy and life. In fact, 5G is the basis for realising 
the full potential of IoT. As per Ericsson AB’s Mobility Report 2018, there will be 550 million 
5G subscriptions in 2022 and Asia-Pacific will be the second-fastest growing region with 5G 
accounting for 10 per cent of all subscriptions in 2022.

5G is more than just speed

Although 5G technology will be fast enough to download a full-length HD movie in seconds, it 
will provide much more than just faster download speeds. Its unique combination of high speed 
connectivity, very low latency and ubiquitous coverage will support transport infrastructure 
required for smart vehicles such as connected cars, trucks and buses, where a split-second delay 
could be the difference between a smooth flow of traffic and a four-way collision. 5G will enable 
us to control more devices remotely in applications where real-time network performance 
is critical, such as remote control of heavy machinery in hazardous environments (thereby 
improving worker safety) and even remote surgery. It promises to make remote medical care a 
reality and to be an agent of change for the future of the industry.
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In Europe, two companies, Imaginalis and El.En, are collaborating with Ericsson to use the 
latter’s expertise and technologies to make surgery more precise and less expensive, and reduce 
the side effects for patients. One of the first activities planned is to aid Imaginalis in advancing 
remote diagnosis by improving mobile uplink connectivity and data compression to transfer 
images and perform remote analysis. With 5G wireless connection, the workflow could become 
smooth and intuitive, making it possible for an expert surgeon to perform a surgery in Cambridge 
or Boston, when the system and patient are located elsewhere. For a country like India, it has the 
potential to provide unmatched cost-effective and remote healthcare benefits.

IoT – Connecting beyond imagination

IoT will impact industries and the daily life of people. Things such as containers, street lights, 
trash cans and trees are already connected to the internet. Many new markets are emerging, 
such as smart homes, connected cars, smart grids and smart healthcare. We can only imagine 
what will be connected in the near future. Common to all of these markets and related 
applications is the use of real-time data from connected “things”, which improves all kinds of 
processes, ultimately saving money. The expectations for reliability, performance, quality of 
experience and long-time availability are extremely high and connectivity is a critical success 
factor.

The IoT industry comprises a variety of devices to fulfil the many applications. For the automotive 
industry, a technology providing a higher achievable data rate and lower latency is required. 
Therefore, 802.11p or traditional cellular technologies are a better technology match.

The road to 5G and IoT

With connectivity at the heart of industry transformation, 5G will have a key role to play in the 
evolution of communication, businesses and society as a whole. Today, the vast majority of 
operator IoT revenues come from connectivity, but in the next five years, the revenue will also 
come from service-enablement platforms, apps and services. Operators capable of creating 
and adding IoT value beyond connectivity, by providing intelligent platforms and facilitating 
ecosystem collaboration, will become transformation partners for other industries.

5G to become a catalyst for IoT innovation

5G deployments are envisioned as a complex amalgamation of next-generation technological 
enhancements in telecommunication networks, which will become the catalyst for next-
generation IoT services. Examples of such enhancements include advanced modulation schemes 
for wireless access, network slicing capabilities, automated network application life cycle 
management, software-defined networking and network function virtualisation, and support for 
cloud-optimised distributed network applications.

In fact, for IoT services to be deployed efficiently on a large scale, 5G support is essential. 
It provides critical benefits such as improved network speeds and capacity, reduced 
communication latency and flexible service delivery models.

5G-IoT will transform industries

What is most exciting is the long-term vision for 5G, which includes massive machine-
type communications, and ultra-reliable and low latency communications. Together, these 
enhancements can help transform industries with ultra-available, low latency links. 5G will play a key 
role in supporting next-generation IoT services in the automotive, industrial and healthcare verticals.

• Automotive: One of the primary use cases of 5G will be connected cars paired with augmented 
reality and virtual reality. Enhanced vehicular communication services will include direct 
communication (between vehicles, vehicles and pedestrians, and vehicles and infrastructure) and 
network-facilitated communication for autonomous driving. Its use cases will focus on vehicle 
convenience and safety, including intent sharing, path planning, coordinated driving and real-
time local updates.
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•  Industrial: 5G will deliver not only a more reliable network, but also an extremely secure one 
for industrial IoT by integrating security into the core network architecture. Industrial facilities 
will be among the major users of private 5G networks.

•  Healthcare: The requirement for real-time networks will be met through 5G, which will 
significantly transform the healthcare industry. IoT use cases in healthcare include the live 
transmission of HD surgery videos that can be monitored remotely.

5G-IoT will redefine smart living

For city planners, the greatest benefit of a 5G network is its ability to deliver on the promise 
of smart cities. 5G’s massive IoT capabilities will build on the existing mobile IoT services, 
connecting far more devices and offering cost and energy savings. This will increase the 
granularity and coverage capacity of multiple applications such as asset tracking, utility 
monitoring, smart homes, smart cities and smart agriculture. 5G will continue to improve on low 
power capabilities and allow operation in both licensed and unlicensed spectrum, which will 
increase mobile IoT’s share in the connected device market.

5G challenges

•  Operating across multiple spectrum bands: A combination of low, mid-and high bands will 
be used for providing 5G services. Mobile operators are likely to use a smaller set of spectrum 
to deploy 5G services before gradually expanding these to other spectrum bands. Refarming 
4G spectrum for 5G services could pose technical challenges.

•  Preparing the network core: 5G will require significant changes in the areas of network 
virtualisation, cloud radio access network and massive MIMO. To prepare for 5G, mobile 
operators must start implementing these technologies prior to actual 5G implementations.

•  Gradual upgradation from 4G to 5G: Implementing technologies and services in a 
continuous, on-demand manner and ensuring that a 5G-like experience can be delivered 
through technologies that are compatible with 4G is a critical industry need.

•  Ensuring data interoperability: During the 5G development and trial phase, it is essential to 
achieve interoperability between 5G network and user element equipment, and verify the 
critical technologies needed for commercial 5G deployments.

•  Evolving global standards: The move towards achieving 5G-enabled IoT calls for the 
serious consideration of interoperability between IoT solutions. All major standardisation 
bodies have thus established working groups dedicated to this goal. Most organisations for 
developing standards have been formed only recently, with the overall specifications still 
under development. Of the few specifications that have been published, most only address 
the overall system requirements and architecture and do not delve into the specifics of 
detailed solutions. Moreover, the manner in which the standards are developed will impact 
the robustness and ubiquity of the 5G network. Despite there being several models of 
standards development, such as the proprietary and government-led models, collaborative 
standards development has held a superior position as it offers benefits of consumer welfare, 
interoperability, competition and innovation.

•  Sustainable business models: Establishing business models, which can address the diverse 
range of 5G use cases including low-cost and high performance implementations, is an 
industry challenge.
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Spectrum for 5G: Key considerations 
for sale of airwaves
Published: July 27, 2018

The government aims to bring 5G to India on track with the global timeline by 2020. A key step 
in this regard will be the allocation of appropriate spectrum that supports 5G services. Globally, a 
few companies have allocated 5G spectrum and many others are chalking out strategies to do so 
soon. The Indian government would need to look at several aspects such as the bands in which 
airwaves are to be sold, the quantum of spectrum, the reserve price, and, most importantly, the 
financial health of the sector before it finalises the spectrum auction timeline. Industry experts 
share their views on the level of market readiness for the launch of 5G and the key considerations 
that will make spectrum sale a success…

From left : Hemant Joshi , TMT India Leader, Deloitte; Murtuza O. Kachwala, Managing 
Director, Telecom, Media and Entertainment, Industry Practice, Protivity, India;  
Rajan S. Mathews, Director General, Cellular Operators Association of India; T.V. 
Ramachandran, President, Broadband India Forum
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What is the level of market readiness for the launch of 5G in India?

Hemant M. Joshi

The 5G market is still at a nascent stage in India. The government has allocated Rs 5 billion ($77 
million) for the development of 5G and aims to launch these services in India by 2020. Some 
of the top technology institutes are working on different research and development (R&D) 
projects along with telecom operators and network equipment vendors. The Department of 
Telecommunications (DoT) will set up a development centre to work on 5G technology in 
partnership with the Indian Institute of Technology (IIT) Madras. A leading network vendor has 
showcased the first ever live 5G end-to-end demonstration in the country. Some of the leading 
operators have invested significantly in developing the new-generation network as well, and 
have started deploying massive multiple input multiple output.

There has been good progress in terms of R&D and technology development, but 5G 
standardisation, policy, spectrum allocation and fibre backhaul remain key areas of concern.

Murtuza Onali Kachwala

The government is keen on an early launch so that the country is not left behind when the rest 
of the world shifts to 5G in 2020. DoT has asked operators to vacate spectrum within six months 
from March 27, 2018, the date of issue of the notice, and has stated that the sale of spectrum 
will happen in the next round of auctions. It has also asked the telecom regulator to give its 
recommendations on the reserve price of airwaves. However, as cash-strapped incumbent 
operators continue to slug it out in the ongoing price war with Reliance Jio Infocomm Limited 
(RJIL), industry players seem unsure about the investment required for the transition to 5G.

On the other hand, original equipment manufacturers are aggressively pushing for 5G as telecom 
capex-related investment in 5G will further assist equipment manufacturers such as Huawei, 
Nokia, Ericsson, Samsung and ZTE in improving their revenue streams in the coming years.

Rajan S. Mathews

Unlike earlier telecom technologies, which were rolled out in India well after the rest of the 
world, 5G will be rolled out along with, and in some cases, ahead of, many countries. While 
commercial roll-out is expected in 2020, its uptake is expected to take much less time than 
that taken by the preceding technologies. Operators are already preparing themselves, having 
signed R&D partnerships with leading equipment vendors and academic institutions to test the 
5G potential. Ericsson launched the country’s first centre of excellence (CoE) and innovation lab 
for 5G on July 3, 2018, at IIT Delhi. The government has also formed the 5G High Level Forum to 
ensure that there are no regulatory hurdles in the deployment of the technology.

T.V. Ramachandran

5G requires a very different policy and regulatory mindset, and this is the most essential 
prerequisite for entering the 5G era. In this respect, India is very much on track for the early 
launch of 5G. The government has formed a high-level forum of experts to draw up the roadmap 
for achieving 5G by 2020. The basic ecosystem is in place and steps have been initiated for major 
trials by end-2018.

Equipment testing programmes have been made between vendors and service providers along 
with academia. For example, Ericsson is setting up a CoE with a 5G test bed and incubation 
centre at IIT Delhi.

Most importantly, there is a huge requirement for the services that can be provided through 5G, 
be it in healthcare, manufacturing, rural productivity or education. Thus, a potentially powerful 
market is waiting to be exploited.
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What are your views regarding operators’ resistance to 5G spectrum sale in 
2018-19?

Hemant M. Joshi

Although the government is aiming to commercially launch 5G by 2020, it needs to consider 
the readiness of telecom operators. The industry debt stands at a staggering Rs 7.7 trillion. Telcos 
have spent around Rs 3 trillion on spectrum since 2010. Data tariffs have dropped by 90 per cent 
and voice tariffs by 58 per cent in the past couple of years due to disruption and tariff wars, while 
data consumption has gone up by 800 per cent. Sector revenue is at an alarmingly low level. 
Telcos are still investing a lot in infrastructure development. Under these circumstances, it will be 
a huge challenge for them to invest in new spectrum for 5G where the ecosystem is still under 
development.

Murtuza Onali Kachwala

Currently, operators in India are in major financial distress because of 4G service roll-out. They 
have already invested millions of rupees, but 4G services are still not fully operational. The 
ARPU, an indicator of a telecom operator’s performance, for all incumbents has fallen sharply 
in the fourth quarter of 2017-18 — Bharti Airtel’s ARPU fell 27 per cent year on year to Rs 116, 
Vodafone’s fell by 16 per cent to Rs 119, and Idea’s fell 26 per cent to Rs 105. RJIL, which has 
been offering heavily discounted bundled plans to customers, recorded an ARPU of Rs 137. 
Hence, the resistance to 5G is natural, as operators are yet to reap the benefits of their 4G 
investments.

Rajan S. Mathews

India’s telecom operators are not opposed to the technology being installed in the country at 
the earliest possible. However, the financial health of the telecom sector is exceptionally poor 
at this time. A new technology means significant investment in buying more spectrum, as well 
as in setting up infrastructure and services. Telcos are in no condition to do that right now. We 
anticipate that the telcos will be in a far better condition to acquire additional spectrum and 
invest in the new technology towards end 2019.

T.V. Ramachandran

Successful operators will be at the forefront of catering to the market. The adoption of 5G will 
be driven by market forces, just as we saw in the case of 4G. Hence, I do not believe there will 
be any real resistance when spectrum sale happens. What is important is the optimisation of 
spectrum allocation and auction design. The good news is that the government recognises this 
and has articulated it in the National Digital Communications Policy, 2018.

What should be the auction timeline? What should be the key considerations in terms of reserve 
price, spectrum bands, quantum, etc.?

Hemant M. Joshi

Although 5G will boost the Digital India programme, the government should consider the telcos’ 
point of view before setting the auction timeline. Multiple mergers and acquisitions, large debt 
and tariff wars may give a setback to the telcos. Considering the failure of the 2016 spectrum 
auction, the government should carefully evaluate the reserve price for 5G spectrum and align 
it with global prices. The government is planning spectrum allocation in the 3.3-3.4 GHz band 
for 5G, but the unsold 700 MHz spectrum could also be put up for sale again. In addition, the 
quantum of contiguous spectrum is crucial to provide good quality of service, considering the 
huge increase in data users and multiple new applications of 5G technology.

Murtuza Onali Kachwala

An auction in 2018-19 would give telecom operators a very short timeline to prepare themselves. 
An extension in the spectrum sale would give them a chance to overcome their current financial 
burden and revisit their existing business models. A key consideration will be the reserve price. 
In the last auction, held in 2016, around 60 per cent of the spectrum on offer remained unsold, 
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including in the 700 MHz band, as operators felt the price was too high. Given the current 
financial stress in the sector, the government may be in for another disappointment in the 
next spectrum auction if the price is not reasonable. Another important consideration will be 
the spectrum bands. Globally, 3.5 GHz is the standard for the deployment of 5G services. The 
regulator plans to put up 175 MHz (3425-3600 MHz) radio waves for access services in the 
upcoming auction and is considering allotting the E-and-V bands that connect mobile towers 
with each other.

Rajan S. Mathews

5G technology will be a catalyst for the government’s Digital India plans and will usher in a new 
era of services and abilities. While it is difficult to comment on exact numbers for reserve price, 
etc., the fact is that 5G will increase average data speeds by three to four times compared to 
what we have available today on 4G. Once commercially available, it will enable operators to 
substantially reduce the cost of data production to one-tenth of the present cost.

T.V. Ramachandran

5G will require that each operator is assigned at least a 100 MHz block of spectrum in the 3.5 
GHz band and a 1 GHz block in the 28 GHz band to provide reasonable 5G services. Since the 
quantum of spectrum required for 5G is much higher than for 4G, the reserve price should be 
brought down to a sufficiently reasonable level.

The key considerations for 5G auctions are as follows:

•  Make spectrum assignments more flexible with greater use of dynamic database systems: 
Dynamic spectrum database technology can revolutionise wireless communications and 
network deployment by making spectrum abundant for a myriad innovative uses.

•  With the right policy changes, usable spectrum could be made abundant. Instead of exclusive 
licences to a limited set of parties, spectrum could be made available for many different types 
of users, subject to simple technical standards. Transmitters and receivers would be able to 
determine dynamically, in real time, which spectrum is available, and move between different 
bands as necessary.

•  Recognise mid-band spectrum, particularly the 3.5 GHz band, as a critical part of a next-
generation wireless strategy: The mid-band spectrum range not only offers more potential 
bandwidth than frequencies below the mid-band range (low-band spectrum), but is also 
optimal for some uses, because it offers a shorter range propagation compared to low-band 
spectrum, yet a longer range propagation compared to spectrum above the 24 GHz high-
band spectrum. Device ecosystems already exist for some portions of the mid-band range, 
including standardised long term evolution equipment and mass-market Wi-Fi devices, and 
other countries and regions are studying the use of some portions of mid-band spectrum 
for wireless broadband services, potentially creating economies of scale for mid-band 
equipment.

How has the global experience been for 5G spectrum sale? What are the 
international best practices and the key lessons for India?

Hemant M. Joshi

5G technology is being designed to support all spectrum types and bands. European regulators 
are focusing on and prioritising the mid-band spectrum in the 3.4 GHz to 3.8 GHz band for 
5G, which will allocate up to 100 MHz of contiguous spectrum to operators. Meanwhile, other 
operators are also prioritising and focusing on the 26 GHz band, which spans the 24.25 GHz 
to 27.5 GHz frequency range. South Korean telcos have been allocated 3.5 GHz and 28 GHz 
spectrum for 5G, with 100 MHz of contiguous spectrum. In the US, the Federal Communications 
Commission (FCC) is still considering changing to the 3.5 GHz band. Germany is planning to hold 
spectrum auctions in early 2019. India needs to consider the global practices and experiences 
before firming up its auction plans.
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Murtuza Onali Kachwala

China, South Korea, the US, Japan, Germany, the UK, France, Canada, Russia and Singapore 
are the top 10 countries on the 5G list. As per the Cellular Telecommunications and Internet 
Association, China’s lead in 5G is due to a combination of proactive government policies and 
industry momentum. The US’s high rank can be attributed to the fact that its wireless industry 
is a global leader in the run-up to 5G commercialisation, with significant investments in next-
generation networks. Spain and Italy are both holding 5G spectrum auctions this year, and the UK 
has just completed its 5G spectrum auction. Meanwhile, India is still contemplating regulations 
on 5G spectrum. Countries are racing ahead with preparations to develop technologies and 
put in place the architecture that will be necessary for 5G services. South Korea has already 
demonstrated its 5G services during the 2018 Winter Olympics. There are different international 
best practices. While the UK has just held its 5G auctions, other countries like Japan plan to 
divide spectrum between two operators at a fixed price. For India, operators can put pressure on 
suppliers, negotiate better deals, and consolidate and monetise content to prepare for the future.

Rajan S. Mathews

Countries like the US, China, South Korea, China, Japan, Sweden and Estonia have already started 
deploying some form of 5G on a trial basis. However, the global committee on standards is still 
working out the specifications for the equipment to be manufactured for service providers to 
deploy across the world.

We saw 5G usage in the Winter Olympics in South Korea, which is the most advanced telecom 
market in the world. South Korea auctioned 3.5 GHz and 28 GHz spectrum for 5G in June 2018. 
However, 5G will be far more effective during the Summer Olympics in Japan in 2020. The final 
standards and specifications are not expected till the middle of next year.

T.V. Ramachandran

South Korea recently auctioned 3.5 GHz and 28 GHz spectrum for 5G. There are other countries 
like the US, Australia and Singapore that are planning their 5G auctions. The 5G High Level 
Forum in India has also identified key 5G bands for India, which include the 3.5 GHz and 28 GHz 
bands. The Telecom Regulatory Authority of India (TRAI) and DoT need to urgently review the 
spectrum valuation/ pricing methodology and set reserve prices at reasonable levels in line with 
international norms adjusted for Indian price parity and the extremely low ARPUs. A novel and 
rational method has been proposed by the Broadband India Forum in the context of inputs for 
the NDCP and it is hoped that we can take this further in the TRAI consultations.
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Enhancing Broadband Access: 
Cable service providers could play 
a key role
Published: March 01, 2018

Lack of last mile connectivity has been one of the biggest impediments in achieving ubiquitous 
broadband coverage. In such a scenario, multiple service operators (MSOs), with their established 
wireline infrastructure, are well-positioned to deliver broadband services, particularly in remote 
areas. Further, the growing demand for high speed data and the government’s strong digital 
push will strengthen the business case for MSOs. Industry experts share their views on the role of 
MSOs in broadband, the key challenges and the future outlook...(from left to right: Hemant Joshi, 
TMT Leader, Deloitte India; Vidya S Nath, Research Director, Digital Media, Frost & Sullivan; T.V. 
Ramachandran, President, Broadband India Forum)
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How has the role of cable service providers evolved in the Indian broadband 
space and what are the emerging trends?

Hemant Joshi

Cable service providers are mostly known for media and entertainment services, but with the 
rising demand for high speed data services, cable operators and MSOs are now venturing into the 
broadband space. MSOs have a strong pan-Indian presence and have penetrated well into Tier 
I and Tier II cities. The low penetration of broadband services in rural India and the exponential 
growth of the broadband market have provided new opportunities to MSOs to offer broadband 
services along with pay TV. Bundled services are also witnessing demand in Tier I and Tier II cities.

Vidya S. Nath

In our analysis of the pay TV services market, we found that very few MSOs have been successful 
in gaining major traction in the broadband services space. (There were about 4.5 million users 
in 2017.) This is because in India, growth for data continues to be driven by wireless broadband 
and there is subdued growth in the fixed broadband market. That trend is not changing. About 
two years ago, there was a view within the industry as well as the Telecom Regulatory Authority 
of India (TRAI) that the cable industry can actually drive the growth of fixed broadband in the 
country. However, when we look at the broadband subscription base, compared to the total 
telecom user base, it is a very small percentage. But the growth for cable TV operators seems 
to be more promising in the broadband connectivity services segment rather than in television 
subscription. Leading MSOs have carved out separate companies under their group businesses to 
drive broadband services. We anticipate that there will be double digit growth in the near term as 
well as in the mid-term.

T.V. Ramachandran

One of the biggest connectivity challenges in India is the limited last-mile reach of mobile 
and broadband services in rural and remote areas. Cable TV, which has a pass-through of 110 
million households (a large number of which are rural households), offers a huge potential to 
accelerate broadband penetration in India. Emerging global trends indicate that cable network 
operators have upgraded to become integrated multimedia and convergent service providers. 
Comcast, which started off as a cable company, has expanded into video-on-demand and then 
into delivery of broadband services as an integrated service provider offering satellite and Wi-Fi 
services. Most MSOs in the US and other parts of the world today offer IPTV, broadband access 
and IP-based data services to individual customers and enterprises. Integrated offerings make 
the highly competitive broadcast business viable, as the same networks can be utilised more 
efficiently to deliver enhanced value/benefits to customers. Convergence has truly arrived and 
the policy and regulatory regime must be flexible enough to permit integrated services, including 
broadcasting and broadband-based services, in a seamless manner using the same infrastructure 
and networks.

How does the cable industry compete with conventional players like telecom 
operators and ISPs in the broadband segment? What are the distinguishing 
factors?

Hemant Joshi

The digitisation of cable TV has resulted in the emergence of a large number of pay channels and 
improved content. MSOs are creating a niche market by bundling value-added services (VAS), 
broadband services, video-on-demand and localised content services, while telecom operators 
and internet service providers (ISPs) are only focusing on broadband services. Localised content 
and VAS are helping generate more ARPU while MSOs are able to differentiate themselves from 
ISPs by providing relevant advertisements based on the location and user base.
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Vidya S. Nath

It is not so much a distinguishing factor, but an advantage that cable operators have over 
telecom operators and ISPs. The cable industry in India is a strong network of thousands of small 
local cable operators (LCOs) that have tremendous territorial strength. These operators have 
captured many customer segments in semi-urban and rural areas where there is high potential 
to grow fixed broadband services. This includes multi-dwelling units, apartment complexes and 
community dwellings. Because of this network that these cable operators have established over a 
lifetime, they can be quick to serve the existing customers. On the other hand, while the telecom 
industry is well established, its growth largely lies in the mobile broadband segment. All of them 
are focused on either driving it through mobile phones, or through connected devices. It is not 
in their best interest to create customers for fixed broadband because it is a highly fragmented 
ecosystem that they have to tap into.

For the non-telecom ISP market, apart from a handful of major providers, the ecosystem is 
fragmented, with the emergence of several small ISPs that are chasing smaller customer bases. 
These smaller ISPs are typically resellers. Such ISPs refrain from significant investments to enable 
customer acquisition since they have to market aggressively and gain customer confidence 
through quality of service (QoS) over a period of time. Hence, they consider collaborations with 
cable operators through a revenue sharing arrangement in a bid to offer broadband services along 
with television services. These trends can potentially be useful for cable operators that have an 
established and well-distributed subscriber base across urban, semi-urban and rural India.

T.V. Ramachandran

Today, there are minuscule offerings of broadband over cable as compared to other forms of 
broadband. As per Telecom Regulatory Authority of India’s (TRAI) statistics, fixed broadband 
subscribers are entirely based on DSL technology or through fibre-to-the-home (FTTH/FTTx). 
There is little or no reference to the deployment of broadband using cable networks yet. This 
illustrates why cable broadband is not yet in competition with the other modes of broadband. 
However, India is a vast country and taking broadband technology using fibre and mobile towers 
everywhere is neither feasible nor cost effective. Cable broadband offers a sitting alternative for 
deployment of broadband to over 500 million subscribers and, therefore, needs to be enabled as 
soon as possible.

What are the key challenges faced by MSOs in providing broadband services 
and what, according to you, are the possible solutions?

Hemant Joshi

The rising demand for data services, along with content, has helped MSOs access a new revenue 
stream and increased ARPUs in the past few years. Still, there are many potential opportunities 
in the market for MSOs. However, there are some challenges that MSOs are facing currently, as 
discussed below.

•  Competition from operators: Operators with the presence of superior broadband 
infrastructure and new technology are also venturing into media and entertainment by 
providing bundled services to end users.

•  OTT players: Over-the-top (OTT) players are now challenging the traditional cable service 
providers by introducing versatile content and online streaming services along with superior 
content quality and on-demand services.

•  Technology convergence: Broadband, fixed, mobile and Wi-Fi services are converging to 
provide a seamless network experience to end users, and services are available any time, 
anywhere. Due to the lack of technology and limited infrastructure, MSOs find it hard to 
compete from the technology aspect.
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Vidya S. Nath

Setting up infrastructure for providing broadband internet services by MSOs in the country is still 
an expensive proposition. The cost incurred in laying FTTH is very high. The industry is facing 
cash flow problems given that the traditional businesses of pay TV service have been declining 
or are already mature. Hence, they are not able to drive significant capex investments to provide 
scalable data services. The second challenge that MSOs face is the existing competition from 
other participants such as telecom service providers (TSPs) and ISPs. This is still a new business 
avenue for many MSOs. Telecom operators are better equipped to provide these services 
because of their legacy. They have already established certain practices in terms of QoS and 
quality of experience that they can provide to customers. For MSOs, many of them are equipped 
to meet several types of customer demands. Investments are required not just in technology 
but also in the accompanying infrastructure and personnel to support customer care and 
troubleshooting services to a large customer base. That is the biggest challenge for the industry. 
One of the possible solutions for this industry is increasing the pace of consolidation. This is 
because with the consolidation of assets, operators are able to streamline operations at a larger 
level and they will be able to save a lot more on bottom lines. This will also provide a greater 
push to the investments required for infrastructure, customer service and other applications 
related to business. Currently, the market is looking at consolidation within the ecosystem with 
the merging of LCOs, inter-MSOs, or MSOs acquiring LCOs. But we anticipate that consolidation 
will be moot and will cross-pollinate the larger media industry – cable, satellite, broadcasters.

T.V. Ramachandran

There are several stumbling blocks in delivering broadband over cable TV network.  
These include…

•  The mandatory requirement under the applicable rules for individuals/partnerships (who are 
fully eligible to offer cable TV service) to take a unified licence for broadband service.

•  Inability of a small LCO/MSO to take an expensive full-fledged unified licence to enable the 
delivery of converged integrated services.

•  Delay in getting right-of-way (RoW) permissions from the concerned local/ state authorities 
for rolling out cable broadband networks.

In terms of possible solutions, there is no difficulty with regard to the first two challenges, as 
Section 4(1) of the Indian Telegraph Act, 1885 clearly states that “the central government may 
grant a licence on such conditions and in consideration of such payments as it thinks fit”. An 
alternative route for interested cable TV operators could be to take the option of becoming a 
reseller or franchisee of the operator or become a virtual network operator. Telecom and internet 
and broadband policies should clarify the availability of all these solutions. As regards RoW, a 
similar problem impacting telcos has been addressed by the Department of Telecommunications 
(DoT) taking the recourse available in the Telegraph Act to formulate suitable rules. This has 
started resolving the difficulties of telcos in the field. It may be noted that on similar lines as 
provided in the Telegraph Act, Section 4B of the Cable TV Networks (Regulation) Act, 1995 
provides for formulating rules to remove the difficulties of cable operators. Also, there is a need 
for a sustained, long-term awareness campaign, skill development and training workshops for 
LCOs to make them aware of integrated broadband and broadcast offerings. Further, there is a 
need to educate local bodies to set up common ducts for the deployment of large fibre bundles, 
which could be then leased to TSPs, ISPs and cable MSOs and LCOs.

What is your outlook for the fixed broadband market and what will be the 
growth drivers?

Hemant Joshi

Fixed broadband subscription has been stagnant for quite a few years now due to the high 
demand for wireless internet and Wi-Fi services in India. But the large investments in fibre 
infrastructure by different telecom operators and the BharatNet project, which is aimed 
at connecting 250,000 gram panchayats, are expected to increase the demand for fixed 
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broadband. The high bandwidth and low cost of fixed broadband, along with rising demand for 
bundled services, will help in greater fixed broadband subscription.

Vidya S. Nath

The fixed broadband market will continue to have a lower growth rate compared to what we 
have seen in wireless broadband. The regulator is doing everything in its capacity to accelerate 
growth and we are seeing government initiatives to connect a lot of gram panchayats and 
investments in that direction. The growth drivers for the industry are primarily government 
initiatives. Digital India is a priority today and the government is looking at providing services 
that will have to be driven on a connected platform. For example, e-health, m-governance and 
e-governance have all made tremendous progress, but if these are to become universal, the 
only way is through broadband connectivity. The way India is built and the terrain that we have 
in many parts of the country, it is a much better way to achieve this objective through fixed 
broadband rather than wireless broadband. The second growth driver is the growing universe of 
small ISPs reselling fixed broadband services. This will also push the adoption of fixed broadband 
services. In the past few years, we have seen the emergence of video services and then, in turn, 
a jump in data usage due to Reliance Jio Infocomm Limited. Today, Indian consumers have 
tremendous exposure to a number of mobile applications. But many of these applications are 
convenient to use only with high-speed connectivity and it is challenging to connect all these 
apps through wireless media. What we are seeing is that a lot of ISPs are bundling their offerings 
with some of these apps. This interesting bundling of offers is also going to drive the adoption 
and growth of fixed broadband services.

T.V. Ramachandran

The importance and role of fixed broadband for India cannot be understated. In my view, fixed 
broadband is not limited to wireline or optic fibre. There exists the very potent medium of cable 
broadband that can deliver high-gigabit capacity and high-speed broadband access. Hence, 
there is a need to urgently leverage the readily available, but inadequately utilised, infrastructure 
of Indian cable TV networks. The Broadband India Forum lauds the regulator for recommending 
the waiver of licence fees for a period of five years for fixed broadband services to give an 
impetus to the sector. The same treatment needs to be perhaps recommended for giving an 
impetus to cable broadband services also.

The growth drivers for the sector are:

•	  Explosive growth of data and surge in the use of video (expected to touch almost 70 per cent 
of all data traffic)

•	  Upcoming 5G technology

•	  Infusion of new technologies such as internet of things, machine-to-machine 
communications, big data, machine learning, artificial intelligence, etc.

•	 	New applications such as e-commerce, financial inclusion, tele-medicine, video-based 
education services, etc.



169Compendium of TVR articles & Interviews 2016-2018

Interview with T.V. Ramachandran, 
President, Broadband India Forum
Published: September 06, 2017

The Indian telecom industry witnessed many ups and downs 
during the past year. On the one hand, the government took 
concrete steps to address some long-pending issues such as 
right of way (RoW), spectrum harmonisation and a unified tax 
regime in the form of the goods and services tax (GST). On 
the other, the entry of a new player intensified competition 
and negatively impacted the profitability of key players. T.V. 
Ramachandran, President, Broadband India Forum shares his 
views on the progress in the telecom sector, challenges that 
remain unaddressed and the way ahead....
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What has been the progress in the telecom sector in the past one year?

To my mind, the singular achievement of the telecom sector in the past year is the entry of a new 
disruptive player, which has taken the market by storm due to its disruptive pricing strategy and 
fully digital approach. Such has been the impact of this new entrant that other players have been 
forced to drastically reduce their tariffs, enhance their service offerings and take measures to 
ensure customer satisfaction and retention. This has led to increasing 4G penetration and brings 
us on par with global technology advancement. It has also brought about staggering growth in 
mobile data, while we were languishing at around the 100th position in 2016; in just 6 months in 
2017, we have achieved numero uno position in data usage and consumption. The average data 
consumption has shot up 4 times from around 250MB/month to over 1 GB/sub/month over the 
last six months. The past year also saw India dethroning USA to become the 2nd largest user of 
smartphones in the world.The other major milestones in the sector in the past one year include 
among others:

•	 	The shifting focus on digital payments and the need to increase financial inclusion due to the 
government’s demonetisation move.

•	 	The increased focus on Digital India and BharatNet programs to improve rural connectivity, 
giving great impetus to the proliferation of broadband services.

•	 	The in-depth consultations undertaken by the Telecom Regulatory Authority of India (TRAI) 
on important issues related to licensing, spectrum and quality of service requirements for 
machine-to-machine (M2M) communications, draft guidelines for M2M service providers and 
the increased focus on internet of things (IoT) as one of the principal drivers of the 5G policy.

•	 	The government’s emphasis on launching a long term backhaul spectrum plan and policy.

•	 	The initiatives undertaken to bring India at the forefront of the global 5G ecosystem.

•	 	The launch of the goods and services tax on all services including telecom.

•	 	The launch of payment banks, which is expected to play a key role in financial inclusion.

•	 	The acceptance of e-Aadhar authentication and Aadhaar-enabled payment systems, launch 
of Aadhaar applications (BHIM, etc.) for mobile subscriptions.

•	 	The emphasis on defining and improving minimum wireless broadband data speeds and 
labeling them to enable easier and transparent choice for the consumers.

What have been the most impactful policy developments over the past year?

Most of the major items of progress listed in my response to Q.1 above are due chiefly to the 
initiatives of the Government, the Regulator and the industry.While the sector is still reeling under 
enormous debt burden of about Rs.4.5 trillion, policies for restoring the health of the players of 
this industryis of paramount importance. With this as the backdrop, the Government recently 
constituted and Inter-Ministerial Group consisting of Secretaries to Govt. from the Ministry of 
Telecom, IT, Finance and Department of Industrial Policy and Promotion to look into the matter 
and suggest reforms/measures to improve the overall health of the sector. The announcement 
of the government to come up with a New Telecom Policy to address these policy related issues 
and others is also a welcome move in this direction.

What are the key challenges that remain unaddressed?

The biggest challenge before us is the expeditious enhancement of broadband penetration 
which is currently quite low - barely 276 million broadband users (TRAI Report on Telecom 
Services Performance Indicators of March’ 17) in the country. We are lagging way behind our 
peers and rank pretty low in the global order. Unless this is improved on a war footing, our socio-
economic progress and the vision of Digital India are veritably under serious threat. The current 
Government has been taking and is continuing to take giant strides to overcome the spectrum 
deficiency and it is hoped that we would soon be better positioned in this respect.
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The second challenge relates to the huge infrastructure rollout difficulties that continue to 
plague the sector.To ensure quality of service, delivery of high bandwidth services like and data 
usage growth, a strong backbone and backhaul infrastructure is essential and the conventional 
microwave cannot meet this requirement. Though the DoT has taken a historic step forward by 
gazette-notifying the ROW rules in November 2016, the local bodies, municipalities and State 
Governments are still are not amenable to implement the same.

The third key challenge that I would like to highlight is that of maintaining business viability while 
meeting the ever-increasing demand for enhanced affordability. The sector is already delivering 
one of the lowest mobile tariffs in the world while reeling under a gargantuan debt burden of 
about Rs 4.5 trillion. Most anomalously, this sector is also having to operate with globally one of 
the highest load of duties and levies of about 30 per cent as against single digit or low two-digit 
figures elsewhere, eg, Malaysia is at 6.5 per cent while China is around 5 per cent. If this factor is 
corrected, it would help improve take-up of broadband immediately.

Last but not the least, is the need for increased public awareness and ability to use broadband 
services. TRAI has rightly stressed a highly local approach to content, applications, skills and 
affordable access such as shared use model. Regional/local content development would need 
to be strongly incentivized and, here, the Government and the Regulator could play a key role 
through a combination of the delivery of DBT, mandating of broadband availability in schools, 
colleges, libraries and hospitals,etc. Through its all-inclusive and technology-neutral approach, 
Broadband India Forum is fully poised to contribute its best efforts towards expeditious enablement 
of the goals of Digital India and availability of ubiquitous and affordable Broadband for all.

What is the sector outlook for the next one-two years?

With the data explosion and increasing 4G and smartphone penetration, the outlook of the 
sector looks positive but the growth of the sector will be strained over the next few years due to 
disruptions caused by the entry of new player.The prospects of the sector could be inextricably 
linked with the potential and performance in the broadband sector. With around 1 billion citizens 
waiting to be broadband-connected, there is imperative need to overcome the spectrum 
deficiencies, and overcome the difficulties in rolling out OFC & towers. Once done, with the 
enormous opportunities of Digital India, the potential in Indian Broadband is, I believe, truly 
remarkable and one of the best globally. With all efforts and dedication, we might accomplish 
global parity in maybe 5 to 7 years.However, the great take-off could well happen in the next 
1-2 years as the RoW challenges are expected to be resolved over the next 1-2 years with State 
Governments streamlining their processes with the Central policy. While the broadband trajectory 
would be the key factor over the next couple of years, other major prospects would be the 
growth of 4G as well as the advent of 5G and growth of use of M2M and IoT in various segments 
viz. health, transportation, safety and security, agriculture, etc . I also foresee great contributions 
from the telecom sector in the area of digital financial inclusion, with the rise of digital payments.

The outlook of the sector will also depend on how the ongoing consolidation shapes the market. 
Due to the market consolidation and the Govt. taking deep interest to pull the sector out of 
financial duress, it is expected that the general financial health of the sector would improve 
significantly while the vibrancy of competition would remain high. There is a tremendous scope 
as still half of its population has to enabled with mobile phones and 70 per cent have yet to 
enabled with smartphones – which offers a very big market potential.



172 Compendium of TVR articles & Interviews 2016-2018

How telecom play is challenging in 
India
Published: May 19, 2016, 12.23 PM IST

Management gurus counsel that running businesses is akin to playing games. Solutions to 
intricate management problems are taught most effectively through the technique of playing 
complex games. However, whatever be the complexity of the game, there are always definite 
rules by which the game is to be played. Like held by Milton Friedman, “The only social 
responsibility of business is to use its resources and engage in activities designed to increase its 
profits….so long as it stays within the rules of the game, which is to say, engages in open and 
fair competition, without deception or fraud…” Hamlet might however, lament herein that, “Ay, 
there’s the rub ...” For, in the game of telecom, particularly in India, what ‘clever’ manoeuvres may 
come to create ‘headaches’ for the referees – the powers-that-be, for enforcement of fair play 
rules, must give us a pause.

Telecom is, in many ways, a very unique market. It depends, for its lifeblood, on the government. 
This is because spectrum, the fundamental resource without which, mobile telecom service 
is, simply, impossible to provide, is held and allocated only by Government only. The other 
critical resources of Right of Way for setting up infrastructure and Number resources are also 
only available from Govt. Apart from these characteristics, it should also be appreciated that, in 
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this industry, amazingly, a player has to remain interconnected with his or her business rivals/
competitors in order to survive! Otherwise, it is curtains for both/all. This is indeed unique. One 
struggles to imagine a Maruti Udyog having to be interconnected with Toyota and/or Mercedes 
Benz or a Tata Steel needing to cohabit with Essar or Jindal Steel for survival of either or all…

Apart from being characterised by the above special constraints, telecom is also one of the 
most regulated sectors in India. It is rigorously governed by the Indian Telegraph Act, 1885, 
which unambiguously regulates all aspects relating to “establishing, maintaining and working 
telegraphs” (ie telecommunications) in India. Section 4 of the Act clearly stipulates that telecom 
is the exclusive privilege of the Central Government but that the Central Government may grant 
a licence, under specific terms and conditions and for a suitable payment consideration, to any 
person. It is thus clearly illegal for any entity to offer a voice, text or video-based communication 
service in India without a licence from DoT. Licences so issued to telecom operators have very 
stiff commercial, technical, security, and other operating conditions. Telecom is a capital-
intensive sector and, in India, the operators have invested over Rs.750,000 crores till date for 
creating state-of-the art (inclusive of 4G) digital infrastructure. Revenues generated are about 
Rs.250,000 crores p.a, of which it contributes close to Rs.70,000 cr to the Exchequer by way 
of sector-specific levies and duties. This does not include the income taxes and the various 
customs and excise duties paid by the sector. The highly-competitive sector, which delivers one 
of the lowest mobile tariffs in the world, has a huge debt overhang of over Rs.380000 crores and 
is in significant financial stress.

Given the above scenario, the least that one would expect is that the very challenging telecom 
game in India is played as per the same rules, whether they be reasonable or extremely harsh, by 
all the players in the field. No regulatory advantages or concessions for any player.

However, this seemingly-simple ask does 
not elicit a satisfactory response here. Every 
now and then, it is seen that some players 
quietly get into the licensed field through a 
back-gate and without a proper permit and 
start playing the same game as the other 
official players but follow very different 
and hugely-advantageous rules. Obviously, 
pandemonium prevails and all suffer - the 
official game-organisers, the licensed players, 
the investors and audience etc. This has 
happened a couple of times before and the 
requisite policy & legal corrections imposed 

large costs on the economy and the public in various ways. Sadly, this is happening even today in 
front of all. As Othello might put it, “Chaos is come again!”

While the recognised telecom and internet operators are playing to the tough licence and 
regulatory conditions, we have an intriguing situation created by the unofficial entry of a new 
class of players, aptly described by the TRAI as ‘Over-The-Top Communication Service Providers, 
or, OTT CSPs who offer very similar services but are not licensed. Clearly, there will be immense 
regulatory advantages for the unlicensed OTT CSPs who pay no telecom-specific duties and 
levies, pay no income taxes, do not have make heavy investments for spectrum and network 
infrastructure, no onerous security obligations & compliances, no regulatory compliances etc,- a 
truly enviable state, - a veritable Utopia! Quite understandably, they seem to believe, like Keynes, 
that “the avoidance of taxes is the only intellectual pursuit that carries any reward.” And, they 
are happily reaping in the large arbitrage rewards! Is the loss of large revenues to the licensed 
TSPs and ISPs be ignored? As noted by TRAI, due the messaging apps offered by OTT CSPs, 
indicatively, the licensed telecom operators’ SMS revenues, instead of growing annually, declined 
in the year before last, by Rs 3700 to 4000 crores. The GoI would consequently have lost about 
Rs 1200 crores through the avoidance of telecom specific levies apart from the loss of Income 
Tax etc. All this only on account of texting.
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One might think that the loss in respect of messaging would be made up by the rise in data 
usage due to the OTT CSPs riding the telecom carrier through the internet. Unfortunately, the 
reality is to the contrary. Situation worsens on data which is a spectrum guzzler. As noted by the 
TRAI, on average, the telecom operators earn about 25p per Mb of data whereas the average size 
of a one-minute internet VOIP call is around 150 Kb. However, while the operator gets 50p per 
min of traditional voice call the earning for the internet call is only about 4p per min. The average 
internet call is for 12 mins while the traditional voice call only 2mins. It is glaringly obvious that 
the high spectrum and network infrastructure costs can never be covered by the extremely 
meagre income from data/internet call.

It is not merely about operator’s revenues. We could brush aside these as business risks, or, more 
appropriately, waive off the licence restrictions on existing telecom operators to ensure fair 
competition.However, the Utopia of the OTT CSPs presents other challenges. As per the TRAI 
(Consultation Paper dated 27 march, 2015), “The TSP (Telecom Service provider) whose network 
is being utilized for delivering the OTT service has no control, no rights and no responsibilities for 
the content on these apps and no claim on the latter.”This is surely serious. Do we turn a blind eye 
to the threat posed to national security by the security non-compliances? Do we condone the 
lack of accountability for quality or income tax no-compliance? Would the Hon’ble CAG permit 
the losses to the Exchequer of several thousands of crores to be written off? One could go on…

The game is complex and at an advanced stage of rule-breaking – ‘it’s just not cricket!’. We need 
to act immediately to correct. And, there may not be a perfect solution. But, as John Maynard 
Keynes beautifully observed, “It is better to be roughly right than precisely wrong.” And, today, we 
are wrong - undoubtedly and precisely.
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Interview with T.V. Ramachandran, 
President, Broadband India Forum
Published: April 14, 2016

The Indian broadband market has failed to replicate the 
success of the wireless telephony segment. However, the 
scenario is set to change with the introduction of high speed 
3G/4G technologies, growing smartphone affordability and 
the increasing development of relevant content. Government 
projects like BharatNet and Digital India will also be 
instrumental in shaping the roadmap for broadband growth in 
India. T.V. Ramachandran, president, Broadband India Forum 
(BIF), shares his views on the evolving broadband landscape 
and the way forward…
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What are your views on the status of broadband adoption in the country? How 
do you see the scenario changing in the coming years?

Although the National Telecom Policy, 2012 emphasised broadband-on-demand, the progress 
in this regard has been quite inadequate over the past three years. Against a target of 175 million 
broadband connections by 2017, we had achieved only 120 million as of December 2015, that 
too with a current download speed of 512 kbps, which is way below the norm in comparable 
countries. According to the State of Broadband Report 2015 by the United Nations, India’s 
broadband penetration ranking has fallen to 155 from 113.

Despite this, we at BIF are upbeat about the broadband opportunity in the country. With Digital 
India (which has all its nine pillars resting on broadband and information and communications 
technologies) starting to take off, we believe the broadband scenario is set to change sharply 
with technologies like fixed, mobile, satellite, Wi-Fi and cable playing a powerful role. At BIF, we 
are totally technology-agnostic. In addition, we want to facilitate the entire ecosystem of players 
in content, devices, transmission, infrastructure, etc. As regards the future, India has a great 
chance of success on the broadband front. The demographic dividend of a large, vibrant, young 
and working population, coupled with programmes like Digital India, Make in India and Startup 
India, is likely to result in increased broadband penetration.

What have been the key challenges that have hampered broadband growth 
over the years? Which of them are yet to be addressed?

Two of the foremost challenges to broadband growth are inadequate spectrum and difficulties in 
rolling out essential infrastructure like optical fibre and towers.

To ensure service quality and the delivery of high-bandwidth services, a strong backbone and 
backhaul infrastructure is essential. Conventional microwave cannot meet this requirement. For 
the price-sensitive Indian market, it is also essential that such infrastructure is scalable at low 
capex and low opex.

Unfortunately, in most parts of India, local bodies, municipalities and state governments follow 
policies that make getting right of way (RoW) a Himalayan challenge and involve exorbitant 
charges. The same is the case for tower installations. It should be noted that these are both part 
of the telecom sector, which falls under the jurisdiction of the Ministry of Communications and 
IT, which has clear and progressive guidelines on the subject. However, since these guidelines 
have not yet been gazette-notified, local bodies, municipalities and state governments do not 
think it is mandatory for them to follow them.

As regards the second biggest challenge of inadequate spectrum, some progress was made 
through the previous auction and the announcement of spectrum sharing and trading. The 
country’s biggest ever spectrum auction of over 2000 MHz of spectrum across seven or eight 
bands is scheduled for mid-2016. Even with the above-mentioned actions, the total spectrum 
per operator in India would be at least 30-40 per cent less than comparable countries. Hence, 
we will continue to be disadvantaged in this key resource for broadband. Importantly, our 
spectrum is extremely high priced in comparison with most other comparable countries and this 
will remain a big challenge in achieving affordability in the price-sensitive Indian market.

The third key factor is increased public awareness and the ability to use broadband services. 
The Telecom Regulatory Authority of India (TRAI) has stressed a highly local approach to 
content, applications, skills and affordable access, such as the shared use model. Regional and 
local content development needs to be strongly incentivised. The availability of grid power 
is a challenge in many rural areas, which might drive the need to adopt renewable energy 
technologies.
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To what extent have the current policies and regulations been successful in 
supporting broadband growth in the country? What are your expectations 
from the government for improving uptake?

The government has provided operators with broadband wireless access and 3G spectrum 
to help usher in true mobile broadband. It has tried to promote the growth of smartphones 
by reducing taxes and levies and has also kick-started domestic manufacturing in handsets 
and devices through the Make in India initiative. It has set up several projects for developing 
appropriate and relevant content and enhancing skill levels and digital literacy. The government 
can further drive broadband uptake by creating awareness about its benefits, extensively using 
broadband in governance, and providing fiscal incentives for its use.

What are your views on the Digital India initiative? What role can it play in 
pushing broadband growth?

The Digital India vision and its mission to digitally empower all 1.3 billion citizens has become 
the single most important driver to provide broadband to all by 2020. With this policy and vision 
document as the bedrock of Digital India, the government has addressed the fundamental 
challenge of laying the optical fibre cable backbone infrastructure in rural areas by kick-starting 
the National Optical Fibre Network (NOFN) project, which has now been renamed BharatNet. 
Thus, the job of connecting the last mile has been left to the service or applications provider with 
the technology of their choice.

How are the growth drivers for broadband services in rural areas different from 
those in urban areas? What initiatives should be taken to enhance broadband 
reach and usage in rural areas?

Mobile broadband will be one of the major drivers for the proliferation of broadband in India. 
This will be more evident in rural areas than in urban areas. While there would be a new 
breed of services that will act as growth drivers in urban areas, such as converged services, 
machine to machine, cloud, over-the-top services, intellectual property rights opportunities 
for manufacturing, there will be different growth drivers in rural areas. These include mobile 
banking services, telemedicine and tele-education, besides local language content. To enhance 
broadband penetration in rural areas, operators need to be given adequate globally harmonised 
and contiguous spectrum at reasonable prices. They also need to be given unconditional, free 
and timely RoW clearances, along with incentives like reduced spectrum charges and licence 
fees and non-discriminatory access to government land.

What are your views on the progress of the BharatNet project? What are 
the reasons for recurring delays in implementation and how can they be 
addressed?

The government had sanctioned the NOFN project and a budget of Rs 200 billion for it in 2011. 
However, the projects was plagued by ineffective design and poor implementation right from 
the start. After over four years of little progress against repeatedly extended deadlines, instead of 
burying the basic fibre in the ground, the project itself was ironically given a quiet burial around 
mid-2015. This was preceded by an excellent set of TRAI recommendations in April 2015 for 
“Delivering Broadband Quickly” through a revamped, more holistic approach.

TRAI released its recommendations for revamping the BharatNet project’s implementation 
on February 1, 2016. It is rare that regulatory recommendations are equally acceptable to all 
stakeholders. However, this time, there is all-round acceptance that the measures suggested 
by TRAI will give BharatNet a big boost and help achieve Broadband India most expeditiously. 
The key to the success of these new recommendations will be the TRAI-recommended build-
own-operate-transfer model with the involvement of the private sector for deployment and 
operations. However, experts are of the view that, for strategic reasons, the ownership/funding 
must remain predominantly with the government. Such an ownership structure is essential to 
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ensure open, non-discriminatory access to all operators. Moreover, given the size and complexity 
of the project, and its associated capital risks, it may not be prudent to consider handing over 
ownership to the private sector. TRAI has rightly stressed that RoW must be provided free of cost 
by all states to the executing agency.

What role can private operators play in enhancing broadband uptake?

Based on TRAI data as of September 2015, there were 120 million broadband subscribers. Of 
these, 16 million were fixed broadband and the remaining, mobile broadband. It is evident that 
mobile broadband is likely to dominate broadband penetration in the future as well. Of the 104 
million mobile broadband subscribers, more than 90 per cent are served by private operators.

To achieve the broadband targets of the National Telecom Policy, 2012 (170 million by 2017 and 
600 million by 2020), the private sector will have to play an important role and accelerate the 
growth of mobile broadband through the uptake of 3G and 4G services. For this, operators will 
require a stable and pragmatic policy and regulatory regime with regard to spectrum, adequate 
release of a good quantum of spectrum in the short and long terms, attractive and realistic 
pricing of spectrum, protection of existing investments and a spectrum roadmap.

What is the use case for TV White Spectrum in delivering broadband?

As India takes steps to achieve its digital dream and the focus shifts to the growth of data 
services, the facilitation of a greater quantity of globally harmonised spectrum is required. 
Due to legacy issues, limited spectrum is available for providing commercial mobile services 
in conventional bands (800 MHz, 900 MHz, 1800 MHz and 2100 MHz). Limited spectrum and 
the rising demand for data services prioritise the need to make available spectrum in other 
bands. We at BIF applaud the government’s announcement at the recently concluded World 
Radio Communication Conference 2015 to declare the TV UHF band as 470-698 MHz for 
mobile services. This band has excellent propagation characteristics for providing broadband 
connectivity to vast areas. In urban and suburban India, this 470-698 MHz band will be of 
tremendous use in compensating for the poor in-building penetration characteristics of 1800 
MHz, 2100 MHz and 2300 MHz spectrum. It will help provide ubiquitous broadband and good 
voice quality coverage.
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Cellphone radiation: Dangers of 
mobile protection
Published: May 28, 2016, 10.36 AM IST

India has over a billion cellphones and about 400,000 towers, with an approximate average of 
two sets of antennae per tower, radiating extremely low energy non-ionising electromagnetic 
fields (EMF). The common man incorrectly equates this mobile EMF, which is millions of times 
weaker than hi-energy ionising radiation like X-rays, gamma rays as harmful radiation.

However, ignorant sections of the public get scared or concerned by the prospect of exposure 
to even this weakest of radiation emanating from a cellphone tower or cellphone.Obviously , 
this is a ripe situation for innovative businesses spawned by enterprising persons with somewhat 
flexible ethics and principles.

Commerce will be commerce and innovative and legitimate business activities that provide 
products or service of genuine consumer benefit are always welcome. Small deficiencies in such 
enterprises may be pardoned. However, it is quite another matter if some businesses knowingly 
create unwarranted fear of a harmless product or service.

That happens to be the case with extremely low energy cell radiation used by crooked operators 
to profit by selling products of very questionable effectiveness. These are cons and scams and 
need to be recognised and stopped to protect the consumer.

Providers of so-called `radiation protection devices’ display remarkable ingenuity . For example, 
one party provides an `end-to-end seamless solution’. The person would first launch a 
scaremongering tactic by offering to test a room in your house or office for radiation levels.
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Once you agree, he would produce his so-called ‘radiation testing instrument’, which is made 
according to a suspect design and specifications, totally non-standard and not conforming to 
Indian or international specifications.

The results using this gauge for your room would be shown to be totally unsatisfactory: radiation 
values for your test-case room being shown to limits that are not of national or international 
standard. The person would now assure you that he can protect you from the health hazard of 
cellphone towers by fitting a radiation protection film on the room’s walls. Of course, this creates 
the basis for the person to sell both test gauges and the costly `protection film’.

A study by the Corporate EME Research Laboratory and Motorola Florida Research Laboratories 
test ed nine different mobile phone radiation shields, five of which claimed to block `99% of 
cellphone radiation’. The other four shields were claimed to emit a `reverse radiation’ that would 
`cancel out the harmful radiation from cellphones’.

However, the study found that, actually , none of the shields had any effect on the amount of 
radiofrequency radiation a cellphone user is exposed to from his or her cellphone.Even the 
powerful Consumer Protection Agency of the United States and the Federal Trade Commission 
(FTC) have reported that there is no scientific proof that radiation shields reduce exposure to 
electromagnetic radiation. They warn that these products may actually increase the radiation 
the phones emit! It is interesting to note that even the concerned page on the FTC website, 
consumer.ftc.gov, is titled `Cell Phone Radiation Scams’. The FTC is not alone in publishing such 
alerts to consumers. In its standing advisory, the World Health Organisation (WHO) has clearly 
advised that “the use of commercial devices for reducing radiofrequency field exposure has not 
shown to be effective“.

It is significant that the companies marketing the `shields’ brazenly state that the product has 
been tested by “reputed medical institutions in India and a lab in the UK“, but they cannot 
produce any government certificate or a certificate by an expert standards body of repute.

The Australian Radiation Protection and Nuclear Safety Agency (Arpansa) has said that there is no 
evidence to support the claimed safety benefits of the so-called `shielding’ that are attached to 
the handset.

Arpansa cautions consumers in its fact sheet that such devices could force handsets to work at 
higher power because they interfere with the mobile phone technology known as `automatic 
power control’. This automatically reduces the telephone’s power to the lowest level to maintain 
the quality of the call.

Arpansa has also warned consumers that the slew of `neutralising’ products often sold in the 
form of pendants, necklaces or stickers to be placed on the back of the phones, also have no 
proven health benefits.Invariably , any so-called `radiation chip’ or `shield’ or `armour’ fixed on 
the phone would make the phone work harder to catch the signal, thereby causing the phone to 
consume more power, get hotter and lose operational efficiency .

India’s mobile radiation limits have a 50,000% safety margin built into them. It is high time we 
moved strongly against unscrupulous persons who whip up baseless fears among the public and 
profit from commerce based on this.

The writer is president, Broadband India Forum
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