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peonding to the FCC:
. Broa_d? Infrastructure capable of
aElvering bandwidth of 200 Kbps in each
dlie ction

= = |gh Speed: Infrastructure capable of

~ delivering over 200 Kbps in at least one
- direction
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Breadband Elements __VV‘lr_gmg‘;,
: — ! - . - -
SISIDIN=ntegrated Seices Digitall Network

B AL R INERECE, BRINZCHERAE!S, 128" KDpPS)

BEPlimarny Rate Interface PRI (23 channels, 1.5Mbps).

SIS @ital Subscriber Line
= Over_la;V POTIS
/mmetric, ADSL (640 Kbps up, 8M Kbps down)
,y metrlc SDSL (up to 1.5 Mbps in both directions).
:_:::,, "= DS extremely popular in Europe
5-1: able Modem
- — Designated 6 MHz slot inside a cable TV network.

— Typically hybrid fiber coax (HFC) is taken to a head-end to
service 500 to 1000 homes.

— Data speeds depend on instantaneous traffic.
— Twice as many cable modems in U.S. as DSL
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Breadband Elements ss__
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EReaNireless: .

S VPS(Itecal Multipeint Distribution Service) operates in the; 28/ GHz
Dafcls,

© Range of about 5 miles with line of sight

BRYNEbps theoretical and about 45 Mbps actual bandwidth

BR@anIsupport thousands of voice calls, 200 cable channels and high

SPPEEE/ ddta aCCess.

ERVIMBS) (Multichannel Multipoint Distribution Service) operates in the

== 2.5 GHz band.

S Range of about 35 miles

_'—n-':_--'
e

— ~ o Line of sight issues mitigated by Vector OFDM (multipath reassembly)

—

~ _» 10 Mbps theoretical and about 2 Mbps actual bandwidth
= e Expanding from video origins to data access

e Satellite:

— One way; 400 Kbps down, 56 Kbps (phone path)

— Two way entrant; 1.5 Mbps down and 256 Kbps up.
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nd Tlechnology Potenti

1

everage telecom infirastructure;
offier bundled voice and data

O

Moderate to
low.

otential

Low

(technology late to
market)

Leverage high quality telecom Low High
infrastructure
Leverage installed cable Low Very High
= . entertainment infrastructure
— —_'- Provide high bandwidth in dense High Low
i e urban areas where laying fiber is
S expensive
1 MMDS Provide moderate bandwidth for Moderate Moderate
communities in range from (advantages will
mainstream distribution path erode with time)
Satellite Moderate bandwidth for difficult High Isolated
terrain or isolated needs
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IEIENVIIIFDE ONE o1 the MOst Important
iBIeEe (Voice and data) markets in the
WorEWItRIn five years...
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Why?
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y eecgnjr 10 Of oele :rrﬁrw AMONASt e WOrSEIR
WERNOKId), arouna ‘o
0

WIGHOY thi caused by government monopoly,
fiCIENCY and cost. Typically a new line cost $77/5 to
ialifand could take years to provision

> Indi r{elecom capacity(in 2000) was only 1.4% of China’s
= __i: rrently: 14t largest telecom market
®: Total number of fixed line phones: under 25 million
: s Eixed line phone expansion is only 4M per year
® Since 1994, rapid deregulation of govt. control
® Aggressive new telecom policy in 1999
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TELECOM BACKBONE
NETWORK "
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L COmpan [arted 1966;

o \/a
S -.\‘

EUERroriIe

o Puplie Jete
J Fraded g
SRS NGl Operates: Intermational gateways, submarine
eaDIESH(4), Satellite earth stations, Gigabit routed
,Acrm IGE: Indla S first and Iargest ISP

> Hro\ es
————— te ephone services to 236 countries

_.,.—

‘, Telex EDI, Fax, Packet Switching, Gateway services,
= wdeoconferencmg, IPLCs,

= Tnternet access, ISDN, leased lines, managed networks (70%
market share)
® Revenues: $1.6 billion (2001) of which voice services
contributed 80%. Net income: $350 million
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IT Enabled
Services

for ‘ Urban Fixed

Offshore (Voice)
Connectivity

(Dedicated,VPN,

Data, i
) Urban Mobile
‘QoS,VolP,Voice) Core (Voice)

=
e =

o Infrastructure
Corporate

Connectivity

(Data, VPN,Voice) Rural Fixed

Consumer Rural
Connectivity Mobile
Data, VolP (Voice)
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Cellular
Mobile

WLL

WLL

= Fixed POTS Fixed

Cable

Voice Data/Content
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IRbernet Access Marketpl S
- ot

NONImit.on ISks.andilicensefee waived..

SWABEIILNIO0NISPS operationall serving about 3

INNIGRFSUIBSCrIDErS

0 Ant]?‘e‘ to be 11 million connections and 23

Smillion subscribers by Dec 2003

= SDemand for broadband is very low; limited

-~ availability of ISDN, DSL and cable modem

® Strong internet café culture: SIFY has 600 cafés
In primary cities, with intent to franchise
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arketplace ™

r\ G=NOC poorly regﬁ ted InAUStrY:
IndiersiarerentertainmentGrazys

== Satyam Online provides a modem-equipped TV
~— setwithi infrared mouse and keyboard.

 [ypically cable modem services are still
expensive compared to dial-up ISP rates
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e[ylces in Indi - _—
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? 1us Fevenue share system

i

BifRewW: available in over 200 cities
1Fu|ar usage; is about 7 million with a growth rate of about

N—l (@
pr (D

ﬁ

.-" !-phone call costs twenty times a fixed line call

= Key players: BPL-BTAL, Bharti-Singtel, Hutchison, BSNL and MTNL

& BSNL plans to have 4 million users by 2004 in 600 cities; will also
roll out WLL services

e BPLis planning a national GPRS roll-out after Mumbai trial
e India unlikely to migrate to 3G anytime soon
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Bioadbanc PrOJecTs __)-..u-—

SR ElIEREErNOcom:
B blilding &) 145,000 kmof fiber covering) 115 cities; i
Droziceziriel flEEeng

SIcHpatbengllaidiat 100 km per day.
- P_el]rmf*'_- connecting Chennai to Singapore and settingl up data centers
VSIN[Bhaststartedia 1 Gbps national network
BPE Breslcle) ‘ﬂd is laying ai 15,000 km fiber network with five international
Jr_]r\—‘\j\j:.-h\ ool :

S ECS 'n o'rity of India (GAIL) plans to build a 9500 km network to connect

'_;L;E.'c: i

"_.:‘c ian Rallways has a broadband project (Tailtel)

5" o 'rBSNL IS signing up franchises for ADSL based video on demand, cable TV,
_ video-conferencing and fast internet

_-0 New: Skies Satellites (Intelsat spinoff) signing up large enterprise deals for
voice, video and content

e SIFY (India’s 2nd |argest ISP) is offering fixed wireless connectivity to
residential apartment blocks in major cities

e VSNL signs up with ITXC to execute VoIP in foreign markets

pelAsia’s, largest
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- .ﬂor apid phene expansion;

2 Umqua JOVEMMERL |r-ut
conireyeisilh

PRVIBRIENVLLE CDMA phone connects to POTS system

SWAIGIWEdata transfier rates off 144 Kbps

RPNk radius of mobility from base station

SEEXtE __ds POTS but encroaches on cellular

_ ViUltiple conflicts: license fees, revenue fees,

'mterconnect agreements, urban-rural commitments

~® Currently about 300,000 subscribers to WLL phones
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e
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SefitSwitch — Disruptive Technology,
.. - e — .
PRSEISIWILER = softwarerapplications that emulate voice

siields\Vitchessercontielpielteianciprocessicallsi
BVEIRSINELWOrK

SRlIRstipplant proprietary CO circuit switches in
PECKEFSWItched systems

eREVIddvantages: greater bandwidth, smaller
=OELPHNAE, faster deployment and capability to
— pProcess voice, data and video

® Costs 50 to 60% less than hardware switches

® \/ery useful for CLECs to provide integrated IP and
PSTN services, VoIP and VoDSL on same network

e Players: Cisco, Lucent, 3Com,Nortel, Tellabs,Siemens
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lritarr Telephony J-"'

J Legsm_:s L ARH GO A _
S |BIWSHOI tIIIFEET LY/ PES! Olf SERVICE:
— PC ]r'j‘i idia to PC anywhere

— HF Aiindia to phene outside India

ased H323/SIP device to similar IP addressable
EVICES anywhere

ia wpected to facilitate lower cost, lower quality
- voice based interactions

o Reduces cost of operations for servicing
CUStOMErs overseas

® Tnitial consumer usage: through internet cafes
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(Regulator Issue)

Incumbent vs New
(Regulator Issue)

Technology Spec.
(Regulator Issue)

~ Promote Competition
~ (Govt/Labor Issue)

Market Choices
(Company Strategy)

Market Choices
(Company Strategy)

12/6/2002

Rural versus Urban -

lex Issues and Choices

Let market decide? Require cross-subsidy?
Require commitments?

Require shared infrastructure? Allow
customer switching? Allow market pricing?

Require common standards or allow market
based adoption? How about new technology?

How do you treat a government incumbent?
How do you increase efficiency?

Where should you compete? Voice (fixed,
wireless), internet access, infrastructure?

Should you have a vertically integrated
solution? Or specialize in one part of stack?
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