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What is TeNeT Group?

. An interdisciplinary group of 15 faculty members at IITM
- started in 1994 with a dream of enabling India have 100 / 200

million telephone connections

- when India barely had 10 million connections
- worked on technology, policy and operations level

India today has 80 plus million connections
- but more important, the stage is set to get the 200 million target

25

households can spend less than
Rs 300 / month on Telecom

+ India needs Telecom CAPEX to go
down to Rs 8000 per line
required disruptive technologies

Number of HH in millions

Monthly telecom expenditure (assuming 4% income can be spent on telecom)
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TeNeT Group

TeNeT Group at IITM took up the IT Madras
challenge
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Incubated/ supported a dozen plus product companies and
worked with operators to drive down CAPEX

Midas Communications Banyan Networks
NMSWorks Tejas Networks
Nilgiri Networks Chennai Kavigal
OOPS NeuroSynaptic
Jataayu Nextge Systems
Benchmark Systems Indus technolgies
Vortex Technologies ISofTech

Capex per line down from Rs 40000 to Rs 12000 per line

Telecom is booming in India

India will add 150 million lines in the next 7 years as CAPEX is driven below
Rs 8000

I+

I+
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| 35/70 kbps Internet plus
To PSTN _I_ l simultaneous telephone
< * Rs 7000 per line price

» 100/200 kbps in near future with
2.5G corDECT

To Internet

* 802.16 like solution in future
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Fibre in the Loop

Last meters on copper

Broadband in Urban Areas
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Always ON Internet connection on
not-so-good-quality existing copper lines ..
+ BSNL providing 128 kbps connection 2

in 90 cities at Rs 850 pm

ADSL / VDSL Solution for better quality
copper lines
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Network Management System

A must with of
Intelligent nodes

Convergence of Telecom and Internet
management

Manage traffic, subscribers, subscriber
equipment and network health from
management centers
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Next-Generation SDH Transport

cost-effective transport network for

voice as well as Internet traffic
preferably on Ethernet

+ Advanced software for easy
management of networks and providing
bandwidth-on-demand

+ Advanced software features such as
auto-discovery and point-and-click
provisioning




NeXGE

TECHNCOLOGIES

Softswitch Technology

Full suite of 100% J2EE powered,
Communications Convergence
Infrastructure

Packet-Switching technology in Carrier
Grade & Enterprise Grade

H.323 Stack and H.323 Gatekeeper

SIP Stack and SIP Proxy

I+

I+
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2G/ 2.5G /3G
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Enabling wireless Internet

v SMS, MMS, WAP, SYNC
and IM

handset software
WAP2 browser, MMS client, Sync
client, IM Client, IOTA client
Gateways on infrastructure

SIM Platform, IM Server, OTA
provisioning server

+ Providing SMS / MMS on Reliance,
Hutch, BSNL mobiles



Going Forward

. TeNeT Group dreams

provide Internet connection to every village of India and use it to
drive Rural economy

can we double the per capita rural GDP?

I+

Drive Broadband Internet Connectivity to homes, small and medium
offices and IT enable them

I+

Drive to create a couple of a billion dollar IT and Telecom
PRODUCT companies from India

I+

Become world leaders in a couple of technology areas (wireless
could be one)

I+

Jhunjhunwala/ July 2004 / 8 Dreams of TeNeT Group
IITM Proprietary Information



Rural India has
700 million people

in 600,000+ villages
(about 1000 people per village with
per-capita income of Rs 20 per day)

+ per capita GDP of Rs 10000 per year

Can technologies make a significant difference
in life of such people?

Number of HH in millions
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~ To Scale one needs
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102.1 135millionrura househalds
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Technology
Sustainable Business Model

*

T Organisation which thinks

I+
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HHIncome in thousand Rs/month
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Innovative Technology
to connect Rural India

BSNL has fibre connectivity to most Talukas (county hq)

+ CorDECT WLL developed at [ITM
provides a telephone line and Internet connection in a 30 Km radius
can connect 85% of Indian villages
start-up costs very low
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To PSTN

35/70 kbps Always-on Internet
plus simultaneous telephone

- Rs 7000 - 10000 per line price

To Internet

-1 million lines being deployed
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Business Model: TeNeT Group ({(

Use Local Entrepreneurs to drive ICT "

Entrepreneur-driven operator assisted telephone booths (STD PCOs)
introduced in India in 1987

+ Today in urban areas:
950,000 such PCOs covering every street of smallest town
generate 25 % of total telecom income
300 million people use these PCOs

.~ Lesson for Rural:

+ To serve Rural people with incomes
less than $ 1/day, aggregate demand at every
village and let Entrepreneurs drive it

No one should have to walk more than
500 m to access services

Aid/ Grant does not scale
Successful Enterprises can scale to all villages

Jhunjhunwala/ July 2004 / 11




Innovative approach

, N-Logue : A Rural Service Provider

aggregate demand into a kiosk
and get an entrepreneur to drive it

I+

I+

I+

Rs 50000 per Kiosk providing telephone, Internet, multimedia PC
with web-camera, printer and power back-up for PC

plus Indian language software, video conferencing software, training and
maintenance

I+

set up by a village entrepreneur on the lines of urban PCOs
provides telephone, stand-alone Computer and Internet services
needs Rs3500 per month to break even
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The Kiosk Owner TeNeT Group (i &

IIT Madras

Should have studied up to
Class 10

Need have no prior computer
Training

Should be able to communicate
to the people in the village

Top: Suganya from Madurai Dist, TN
Left : Anishaben from Banaskanatha Dist,Guj
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Kiosk: Bouquet of Services TeNeT Group
: IIT Madras
(besides telephony)

Learning typing
Computer education
Photography

movies on CD

DTP work

Email/voice & video mail
E-Government

A Video conferencing providing
e ¥ Tele-medicine
g;b”gg”@fbﬂ Vet Care
: E-learning
E-Agriculture

I+

I+

I+

I+

I+

I+

Soma Baai. iy Li Aesa |
CCA-JAVA-CC:

+++ C## - VISUAL BASIC - ORACLE - Ms-OFFIcE i

I+

I+
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next few slides contain
true stories which have
“magically” impacted the
lives of people in Indian
villages .

The Vet is on the Net ... Rural Magic: The

This goat had a wound near its
mouth and could not eat for a
week

The advice from the doctor
cured its problem in 2 days
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Saving Crops and
Agri-consultancy
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TeNeT Group

Remote Eye Care IT Madras
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Web- Durbar: DM talks to multiple  TeNeT Group ({4
_ _ IIT Madras N
villages on video

. Unmoderated server {@ 10.0.120.1:7070
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Rural Micro-Enterprises are TeNeT Group ({4 )
b €
Wealth Creators IIT Madras
Buying & Selling

? Insurance

s
J . Can Communications Enable
) these ?

/ s /

. Micro-enterprises need
Finance
Knowledge and Training

I+

I+

I+

I+
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TeNeT Group (3§ )2

The Dream IT Madras
Current Rural GDP inIndia = Rs 700,000 Crore
For a Population = 700 million people
GDP / Person = Rs 10000 per year
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TeNeT Group (3§ )2
IIT Madras [

Technologies & people behind n-Logue

TeNeT Group including 12 companies with over
1000 engineers
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IITM - Chennai Kavigal
Office package in Indian Languages

Padhami - [Document 1]
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ITM - OOPS

Low bit-rate multi-party Video Conferencing 11T Madras

Jear MW Rddmsrgony Upuony HED

£ 2 & & & 1
‘Hargup | Spesk | FulSoreen  Audio  Video  Est
Cha ]ﬁddiEEa*Efﬂnlci]

a e | {&agn College: suganya
Melur Dffice |4ai Callege: utype

saruguyalaiyapattl 1H:agup!tchanpatt!5 5. ; = .
Uisgibite R agupitchanpatt: brinjal problem in vilage, sir

ulpm_zar

Bt Agn [ 1577 Kb RS

- & f.l

.....

IITM Proprietary Information



[ITM-Vortex

Financial Services

Kiosk operators to have Credit cards
+ Collect cash from villager and pay online
Govt. payments, Telephone bills

Kiosk operator to be an agent for
+ agri-crop loans
+ Rural Insurance, Health and Crop

+ Rural low cost ATMs at kiosks
Works along with the PC already existing
Breakthrough pricing envisaged at Rs 40000
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[ITM - NeuroSynaptic

TeNeT Group
IIT Madras
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TeNeT Group

Tomorrow’s kiosk IT Madras

_~ Tomorrow the kiosk should become

+ a communication hub: providing 50 telephone and Internet
connection in a village

a center for virtual university / training center
technology support center

a support center for Entrepreneurship

a banking outlet
micro-finance outlet

a trading outlet
agri-support center

a medical support center

and more

I+

I+

I+

I+

I+
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TeNeT Group

GO|ng FO rward lIT Madras

. TeNeT Group dreams

*

Drive Broadband Internet Connectivity to homes, small and medium
offices and IT enable them

I+

I+

Become world leaders in a couple of technology areas (wireless
could be one)

I+
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TeNeT Group

Broadband Needs \IT Madras

. Today TCO (total cost of ownership) for Computing with
Broadband Internet

Rs 2500 to Rs 4000 per month

not affordable to more than a few million families

I+

I+

. We need TCO of Rs 600 to 900 per month

+ to target 100 million Indian homes

low cost thin clients
+ [ITM-Novatium: thin clients at cost of Rs 7000
+ Server and software cost of Rs 2500 per client
Broadband connectivity
+ Rs 250-300 for Always ON connectivity
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Cable Wireless :

Down Stream on Cable Upstream on Wireless

FE/VDSL/Leased line
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Center for Excellence In * RYHLP HW

Wireless Technology Q
B

4G Technology innovation SEOGPID5 ' QEV

Test bed demonstration

Creation of IPR portfolio and licensing

engagement with standards activities worldwide (ITU, TIA/ETSI, IEEE) to include
Indian IPRs in standard

Standardization and Licensing

standardisation and driving the regulatory aspects (along with the supporting
technical work)

Orchestration of value creation for India
trial of 3.5 / 4G technology demonstrator by operators
launch of commercial 3.5/ 4G systems
applications development

I+

I+

I+

I+



To Sum Up

Dream of serving the large Indian Market

Our income levels are very different

+ We need innovative technologies and unique
business models to drive the market deep

+ Rural Areas, Urban Homes, Small &
Medium sized business can contribute
to significant market

I+

Dream of Doubling per capita Rural GDP

Finance, Commerce, Training & Information are key
+ Driving Education, Health and Entrepreneurship is the means

I+

Dream of Creating a billion dollar Product companies

I+

I+

Dream of Becoming Technology Leader

Center for Excellence in Wireless being set up under the leadership of
TeNeT Group



