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Broadband Access

Broadiand aceess, IS Widely: recognized as
One ofi the catalyst for ecenomic
development.

It leads to) Increased productivity: and
efficiency.

Multiplier effect arising eut: of Increased
IRvestment alse’ lead to pesitive Inmpact 6
GDE.



Broadband Access

Various method: of provision of Breadieand

Copper canle and xDSLt
Eiber in the Leop (FLL)
Elber te the Curb (ETC)
Bread Wireless Access (BVWA)



Broadband Access

BWA technolegies facilitates; faster
diiffusion of broadbhand Senvices

BEetier coverage

Quicker: rollf ot

High scalalility

LOWEr maintenance and up glradatieon costs
Phiased’ Investment te matchi market growih




Internet and Broadband subscriber growth in India
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Broadband adoption in OECD countries versus India as % of Population




Broadband! targets

Year Ending Internet Subscribers | Broadband Subscribers

DoT has also set a target for Broadband coverage
for all secondary & higher secondary schools, all
public health care centers by the year 2007 and
coverage of all Grampanchayats by the year 2010

Broadband Penetration has not been as per the expectations.
Targets appear to be too ambitious



New' Develepments: IIMT-2000
Stanaards

MU Rhas approved WIMAX technelogy. as
Rew lIVI-2000i Standard.

IMIF-2000! fiamily: eff standards Will new.
Suppert four different acecess technelogies:
EDMA, TDMA, CODMA and OEDMA.



Broadband grewth

Main growish will se wileless
CENtric.

Suitanle anad: suificient spectrum
avallanility,

Licensing regime



TRAI's recommendations dated
September 27, 2006



TRAI's Recommendations

Major fiecus) off the recommenaations
ldentiiying the' spectrum: hands
Price determination

Viet
Tec

104 of allotment
Inelegy neutrality: and level playing

fiele



BWA spectrum: bands
700 MIHZ
2.8/ — 2.4 GHZ
2.9 — 2.69 GlHZ
3.3 — 3.4 GHz
3.4 — 3.6 GHz
5.15 GHz — 5.85 GHz
5.125 Glidz — 5.675 GiHZ



BWA Spectrum

700! MIHZ

[Deordarshian Uses this hand for connecting outdenr
proadcast vans to their studies.

Other users have deployed hoth fixed anadl mokbile
NEtWONKS

2.5-2.4 GiHZ

Captive users like State electricity boards;, pewer
Utilities, o1l companies, the railways, anal Security.
erganizations’ have: deployead micrewave links In tnis
pPand.



BWA Spectrum

2.5-2.69 GHz

2.500-2.5201 GHz pairediwith 2.670-2.690 GHz IS being used: for
mohile satellite service (MSS)),

2.520-2.535 GHz paired with' 2.655-2.670I GHZ Is prepoesed for
MSS,

2.535-2.550 GHz and 2.630-2.655 GHz are being used: for Local
Multichannel Distribution system (LMDS) and Microwave
multichannel Distribution: System| (MMDS) applications;, and

2.550-2.630 GHz Is being used for broadcasting satellite: service
(BSS) in India hy: DoS:




BAWA Spectrum

3.3-3.4 GlHz
Already assigned to seven ISPs in EDD mode.

3.4-3.6 GHz

Lower extended € band frem: 3.4 te 3.7 GHZ
IS being| used for IINSATF satellite for television
reception.

Use ofi these hands' for terrestrial application
nas to lbe technically coordinated



BVWA spectrum

5.15-5.35 GHz and 5.725-5.875 GlHz bands

India has alsoerdelicensed the 5.15-5.35) GlHz anad
5.725-5.875 GHz bands for Indeor use anad the
Autherity hasralready’ recommendead de-licensing of
these hanads for outdoor usage also.

Recently the Govt. delicensed! 5.825-5.875 GHz for
eutdoeor use off wireless eguipment.



Spectrum for BWA technologies —
TRAI’s recommendations

At least 200 MEz ofi spectiums should he made
availlable for BWA' teraccommodate growth
reguirement unil 2007, and-an additionall 100
MIHzZ ofi Spectruny should e coordinated hy: 2010.

Operators withr current spectrum assignments in
the 38.3-3.4 GlHz hand should be given the option
10 migrate to) circle-wide operations; by Decemiber
20)0]6

Doil should coordinate with DosS te get 1001 MiHz
for broadband wireless applications In the 3.4 —
3.6 GHz hand immediately.



Spectrum for BWA technologies

Use of the 5.15-5.35 GHz and 5.725-5.875 GHz
pands; may: he allewed on’a technology heutial,
AGN-pPretected, nen-exciusive pasisias delicensead
pands inialse the outdoer depleyments of
terrestrial wireless technoelegies

DoeilF sheuld ceordinate seme part of 7001 ViHz
SpPectrum for making It availanle for rural
Wireless networks: I the near future.

Alserkeeping I mind the suitability: of 2.3-2.4
GlHz hand for BYWA applications and the need for
additienal spectrum later, Dol should plan te
Vacate/re-famm this 100 MiHz band frem the
existing| users by end-2007 and allocate It for
BWA services.




Spectrum for BWA technologies

Dol sheuld initiate the process te vacate
portions; ofi the' 2.5 — 2.69 GHz hand that
MIght not e Infuse at this time,, or Which
nave marginaliuses limited 1n nature.

200/ VIHZ of spectiumiin the 3.3-3.4' GlHz and
3.4-3.6 GlHz hands may be allocated to/13
eperators in centigueus blocks of 15 MiHz
each.

The Autherty will make' recemmendations
apeUt future allocations of Spectiunm|in banads

such as 2.3 GHz, 2.5 GHz, or 700 MHz, as and
When these bands are made available.



Spectrum for BWA technologies

Twelve blocks of BWA spectrum as identified
should be allocated among UASLs, CMSPS, or
Category A and B ISPsi and fier circle level
deployments.

One block of spectruml sheuladl be allocated! te
Categoery A, B, and C ISP licenses in cities or SSAS
With: pepulationsless than ene million.

Dol may use a first-come: first-serve: allocation
mechanismi fior this one: block: ofi spectrumy if
Needed.

Dol shiould erganize a one-stage sealed bid
auction for every: circle to allecate BYWWA spectrum
for circle-wide' licensees.



BWA Spectrum Pricing

Resernve price for 15 MiHz off BWA
spectrum In different circles will be as
fellews:

Reserve price Performance bank

(Rs. Crores for 15 guarantee
MHz) (Rs. Crores)




BWA Roll-out

License area Metros Category A, B & C Local
circles operators/captive
networks




\Wireless Broadband technology

Wireless sulbscribers In the world are
appreaching s billien: milestone.

RIS IS the' addressable market for mobile
proadband, Ii:

Avarlabniby

Accessibility
Affordability
Threughput

Wider choice ofi devices




Market trends

Converged: platfiemms
Integrated and Intelligent CRE
Quadriuple play senvices
BUndling off SerVIces

[P Retwor
Muluiple 6

K depleyments

DErators

Lo tariiis
New: applications and services



BWA technologies

BWA: technelogies cam complement 3G
and facilitate mrachieving higher
pPEnetration: levels.

iming
EConomies
Costs
Trariffs
IHanadsets



Way: Eerward

Lights handed regulation

Elexible regulatorny: regime

Technelogy and service neutrality’ inf the
icensing| regime

Availanility of: adeguate spectrum; fiok
Wireless Services

Market lhased appreach
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