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WIMAX
BROADBAND

BREAKTHROUGH
WiMAX, A New Wireless Technology,

Promises To Deliver High Speed Wireless
Broadband, To A 5 Km Radius From A Single

Transmitter Site. This Provides An Ideal
Solution For Cable Operators To Rapidly

Deploy Broadband In Urban India.

4TH LARGEST CYBER NATION !
Recently, India achieved a milestone - the

number of Internet users has now crossed the 50
million mark, giving it fourth spot on the world
internet user base, pushing Germany to fifth spot.

These statistics were published by the US-
based Computer Industry Almanac Inc, ( see
www.internetworldstats.com).

The data from this website also shows that
India had a meager 1.40 million internet users in
1998, which rose to 39.20 million in 2004.  This has
now shot up to 50.60 million.

Source : http://www.internetworldstats.com

# Country or Region Internet Users, Population Internet % Users
Latest Data ( 2006 Est. ) Penetration of World

1 United States 205,326,680 299,093,237 68.6 % 20.1 %

2 China 111,000,000 1,306,724,067 8.5 % 10.9 %

3 Japan 86,300,000 128,389,000 67.2 % 8.4 %

4 India 50,600,000 1,112,225,812 4.5 % 5.0 %

5 Germany 48,721,997 82,515,988 59.0 % 4.8 %

6 United Kingdom 37,800,000 60,139,274 62.9 % 3.7 %

7 Korea (South) 33,900,000 50,633,265 67.0 % 3.3 %

8 Italy 28,870,000 59,115,261 48.8 % 2.8 %

9 France 26,214,173 61,004,840 43.0 % 2.6 %

10 Brazil 25,900,000 184,284,898 14.1 % 2.5 %

TOP 20 COUNTRIES WITH HIGHEST NUMBER OF INTERNET USERS
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However, the Internet penetration for India
stands at just 4.5% of the population. Compare this
to China, which despite a censored internet,
penetration is almost double at 8.5% even though
it has a larger population of 1.31 billion.

HUGE GROWTH POTENTIAL
According to projections the number of

internet users worldwide is now 1.018 billion.
Future internet user growth is likely to come

from China, India, Brazil, Russia and Indonesia,
because internet user penetration is already 65% to
75% for the leading countries.

Clearly, India is a huge, untapped market for
internet delivery. However, delivering internet to
the end user, either through Copper or fibre -
Ethernet, DSL or Cable modems, is a difficult
process, that requires cables to be laid to the end
user's PC.

WIRELESS INTERNET
Some form of Wireless internet delivery

would be ideal for India. Recognising this, the
Indian government has de-licensed the 2.4 GHz and
5.6 GHz frequency bands for internet delivery.

WI-FI
A wireless technology - Wi-Fi has been

widely used, for the past several years. "Wi-Fi" is a
name used to describe Wireless LAN products.

A typical Wi-Fi setup contains one or more
Access Points (APs) or transmitters and one or more
clients (receivers).

From a user perspective, a Wi-Fi system is
similar to a cordless telephone system, with a
transmitter ( base station) that is fed the incoming
signal (internet feed), and remote, wirelessly
connected handsets that receive the transmitted
signals.

HISTORY
Wi-Fi was invented by NCR Corporation/

AT&T (later on Lucent & Agere Systems) in
Nieuwegein, the Netherlands, in 1991. Initially
meant for cashier systems the first wireless products
were brought on the market under the name
WaveLAN with speeds of 1 M bit/s to 2 M bit/s.
Vic Hayes invented Wi-Fi.

However, Wi-Fi inventing company Agere
Systems suffered financial losses due to strong price
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yççJçpçÓo FmçkçíÀ kçÀçÇ ®ççÇvç kçÀçÇ pçvçmçbK³çç 1.31 çÆyççÆuç³çvç nÌ~
Dçl³ççÆOçkçÀ çÆJçkçÀçmç kçÀçÇ mçbYççJçvçç
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DççvçíJççuççÇ çÆmçiçvçuç (Fbìjvçíì HçÀçÇ[) kçÀçí HçíÀ[ kçÀjlççÇ nÌ, DççÌj çÆjcççíì, Jçç³çjuçÌmç
kçÀvçíkçwMçvç Jççuçç nQ[mçíì ì̂çbmçcççÇìí[ çÆmçiçvçuççW kçÀçí çÆjçÆmçJç kçÀjlçç nÌ~
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competition even though their products were
technically superior. In 2003, Vic retired from Agere
Systems. Agere Systems decided to quit the Wi-Fi
market in late 2004.

Today, there are 3 Wi-Fi standards: IEEE
802.11b, 802.11a and 802.11g. These standards, offer
higher speeds and / or a longer range for the Wi-Fi
devices.

WIMAX
Wi-Fi however operates only over a small

distance - typically inside an office or home. It also
supports a max bandwidth of 54 MBps ( 802.11g ).

These limitations have inspired the
development of a new system - WiMAX, that can
offer much higher data capacity, to service a large
number of users, and a larger operating range.
WiMAX supports both high-quality voice and
broadband data delivery.

"WiMAX, the new technology for broadband
data access designed to expand the wireless
coverage to large areas without any wires, could
enable users to have broadband access across an
entire city. Without wires, in the office or on the
move," says Malur Narayan, vice-president of
wireless solutions at Nortel India. WiMAX could
turn out to be a heaven-sent business opportunity
for Cable operators. "Although, WiMAX is still at
an initial stage in India, it could begin a
transformation this year, by when the mobility
standards are expected to be formalised," adds
Narayan.

WIMAX OVERVIEW
The WiMAX specifications are laid out in

IEEE 802.16e. The key issue is that any WiMAX
transmitter should communicate with any WiMAX
receiver, even if both products are from different
manufacturers. This is the task of the WiMAX
Forum, which includes more than 140 companies
that include Intel, Alcatel, Nokia, among others.

In India, Alcatel has signed a MoU with C-
DOT to manufacture broadband products based on
WiMAX technology.

TECHNICAL DETAILS
In a WiMAX system, a central tower

broadcasts the wireless signal to mini WiMAX
stations (generally boxes no larger than a small
dish) located at the consumer's premises.

GþçvççÇ Hçæ[çÇ~ 2003 cçW çÆJçkçÀ DçiçjçÇ çÆmçmìcç mçí mçíJçççÆvçJç=lç nçí iç³çí~ FmçkçíÀ
yçço DçiçjçÇ çÆmçmìcç vçí 2004 kçíÀ Gljç×& cçW JççF&-HçÀçF& yççpççj mçí çÆvçkçÀuçvçí
kçÀç HçÌÀmçuçç kçÀj çÆuç³çç~

Jçlç&cççvç cçW lççÇvç JççF&-HçÀçF& cççvçkçÀ nÌ:  IEEE 802.11b,

802.11a and 802.11g. ³çí cççvçkçÀ G®®ç iççÆlç kçíÀ DçuççJçç JççF&-HçÀçF&
GHçkçÀjCççW kçíÀ çÆuçS uçbyççÇ jWpç Òçmlçálç kçÀj jní nQ~

JççF&cçÌkçwmç

nçuççbçÆkçÀ JççF&-HçÀçF& DçHçvçç mçb®ççuçvç çÆmçHç&À sçíìçÇ pçiçn (pçÌmçí çÆkçÀ
Dçç@çÆHçÀmç ³çç Içj kçíÀ YççÇlçj) Hçj nçÇ kçÀjlçç nÌ~ ³çn 54 MBps (802.11g)

kçÀçÇ DççÆOçkçÀlçcç yçQ[çÆJç[dLç kçÀçí mçnç³çlçç kçÀjlçç nÌ~ Fmç mççÇçÆcçlçlçç vçí vç³çí çÆmçmìcç
JççF&cçÌkçwmç kçíÀ çÆJçkçÀçmç kçÀçí ÒççlmçççÆnlç çÆkçÀ³çç, pççí çÆkçÀ DçHçí#ççkç=Àlç G®®çlçj [íìç
#çcçlçç kçÀçí Dçç@HçÀj kçÀjvçí kçíÀ DçuççJçç kçÀçHçÀçÇ mçbK³çç cçW FmlçícççuçkçÀlçç&DççW kçÀçí mçíJçç
DççÌj çÆJçmlç=lç mçb®ççuçvç jWpç Òçmlçálç kçÀjlçç nÌ~ JççF&cçÌkçwmç DççcçlççÌj Hçj G®®ç
kçwJçççÆuçìçÇ Jçç@³çmç DççÌj yḉç@[yçQ[ [íìç çÆ[çÆuçJçjçÇ kçÀçí mçHççxì kçÀjlçç nÌ~

vçç@jìuç FbçÆ[³çç kçíÀ Jçç³çjuçÌmç mçç@u³çÓMçvç kçíÀ GHç-ÒçOççvç cççuçÓj
vççjç³çCç kçíÀ cçálçççÆyçkçÀ yç´ç[yçQ[ [íìç Skçwmçímç kçíÀ çÆuçS vç³ççÇ lçkçÀvççÇkçÀçÇ
JççF&cçÌkçwmç kçÀç çÆ[pççFvç çÆyçvçç çÆkçÀmççÇ Jçç³çj kçíÀ çÆJçmlç=lç #çí$ç cçW Jçç³çjuçÌmç
kçÀJçjípç kçíÀ çÆJçmlççj kçíÀ çÆuçS çÆkçÀ³çç iç³çç nÌ, çÆpçmçmçí FmlçícççuçkçÀlçç& HçÓjí
Mçnj cçW kçÀnçR YççÇ yç´ç[yçQ[ Skçwmçímç kçÀj mçkçÀlçç nÌ~ FmçkçíÀ çÆuçS çÆkçÀmççÇ lçjn
kçíÀ Jçç³çj kçÀçÇ pç©jlç vçnçR nçílççÇ nÌ~ kçÀnvçí kçÀç cçlçuçyç çÆkçÀ JççF&cçÌkçwmç, kçíÀyçuç
Dçç@HçjíìjçW kçíÀ çÆuçS DçHççj mçbYççJçvççDççW kçÀç Üçj KççíuçlççÇ nÌ~ GvnçWvçí yçlçç³çç
çÆkçÀ nçuççbçÆkçÀ Yççjlç cçW JççF&cçÌkçwmç DçYççÇ YççÇ ÒççjbçÆYçkçÀ ®çjCç cçW nÌ, uçíçÆkçÀvç Fmç
Jç<ç& lçkçÀ FmçkçÀçÇ pççíjoçj ÒçmlçáçÆlç oíKçvçí kçÀçí çÆcçuçíiçç, lçyç lçkçÀ cççíçÆyççÆuçìçÇ
cççvçkçÀ kçíÀ YççÇ lç³ç nçívçí kçÀçÇ GccççÇo nÌ~
JççF&cçÌkçwmç Hçávç&cçÓu³ççbkçÀvç

JççF&cçÌkçwmç çÆJççÆMç<ìkçÀjCç kçÀçí IEEE 802.16e cçW Òçmlçálç çÆkçÀ³çç
iç³çç nÌ~ mçyçmçí cçnlJçHçÓCç& lçL³ç ³çn nÌ çÆkçÀ çÆkçÀmççÇ YççÇ JççF&cçÌkçwmç ì^çbmçcççÇìj
kçÀçí çÆkçÀmççÇ JççF&cçÌkçwmç çÆjçÆmçJçj kçíÀ mççLç kçÀc³çávçkçíÀì çÆkçÀ³çç pçç mçkçÀlçç nÌ,
yççJçpçÓo FmçkçíÀ çÆkçÀ oçívççW GlHçço çÆYçvvç GlHççokçÀçW kçíÀ nçW~ ³çn kçÀçcç
JççF&cçÌkçwmç HçÀç@jcç kçÀç nÌ, çÆpçmçcçW Fbìíuç, DçukçÀçìíuç, vççíçÆkçÀ³çç kçíÀ DçuççJçç
140 mçí DççÆOçkçÀ kçbÀHççÆvç³ççb MçççÆcçuç nQ~

Yççjlç cçW DçukçÀçìíuç vçí JççF&cçÌkçwmç lçkçÀvççÇkçÀçÇ Hçj DççOçççÆjlç yç´ç@[yçQ[
GHçkçÀjCççW kçíÀ GlHççovç kçíÀ çÆuçS mççÇ-[ç@ì kçíÀ mççLç mçcçPççÌlçç çÆkçÀ³çç nÌ~
lçkçÀvççÇkçÀçÇ pççvçkçÀçjçÇ

JççF&cçÌkçwmç çÆmçmìcç cçW mçWì̂uç ìç@Jçj, çÆcçvççÇ JççF&cçÌkçwmç mìíMçvççW (DççcçlççÌj
Hçj SkçÀ yçç@kçwmç, pççí çÆkçÀ sçíìí çÆ[Mç mçí yçæ[ç vçnçR nçílçç) kçÀçí Jçç³çjuçÌmç çÆmçiçvçuç
ÒçmçççÆjlç kçÀjlçç nÌ, pççí çÆkçÀ GHçYççíkçwlççDççW kçíÀ IçjçW Hçj uçiçç nçílçç nÌ~
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Currently, the consumer equipment must be
professionally installed, but a self-installed product
is expected to follow shortly. These boxes provide
data rates of up to 280 megabits per second per base
station."

The Central Tower Has A Service
Range Of Up To 50 Kilometers

And, Unlike Wi-Fi, Does Not
Require Line Of Sight.

WiMAX systems offer their signals over what
is known as a "Warm Zone" versus the Wi-Fi "Hot
Spot".

The IEEE 802.16 specification of WiMAX
provides up to 50 km (31 miles) of linear service
area range and allows connectivity between users
without a direct line of sight.

Practically, this should not be taken to mean
that users 50 km (31 miles) away without line of
sight will have connectivity.

Real world tests seem to confirm reliable
connectivity over "3 to 5 miles" (5 to 8 kilometers).

WiMAX claims to provide shared data rates
up to 70 M bit/s, which, according to WiMAX
proponents, is enough bandwidth to
simultaneously support more than 60 businesses
with T1-type connectivity and well over a thousand
homes at 1M bit/s DSL-level connectivity.

Real world tests, however, show practical
maximum data rates between 500 k bit/s and 2 M
bit/s, depending on conditions at a given site.

BETTER WITH COMPRESSION
WiMAX allows for advances in compression.

Although the fundamental technology is the same,
over time, increasing levels of sophistication can be
added to WiMAX.

Wi-Fi channels occupy a fixed width of the
spectrum. But with WiMAX and future
compression, channels could be made smaller,
occupying a smaller bandwidth.

This is, similar to satellites carrying more
digital channels per transponder, with improved
compression.

Jçlç&cççvç cçW GHçYççíkçwlçç GHçkçÀjCç çÆvççÆM®çlç ªHç mçí HçíMçíJçj lçjçÇkçíÀ mçí
uçiçí nçílçí nQ, pçyççÆkçÀ Kçáo mLçççÆHçlç GlHççoçW kçÀç ÒçoMç&vç kçáÀs kçÀcç nçívçí kçÀçÇ
GccççÇo nÌ~ ³çí yçç@kçwmç 280 cçíiççyççFì ÒççÆlç mçíkçíbÀ[ ÒççÆlç yçímç mìíMçvç kçÀçÇ
oj mçí [íìç Òçoçvç kçÀjlçç nÌ~

JççF&cçÌkçwmç çÆmçmìcç DçHçvçí çÆmçiçvçuç kçÀçí Jççcç& pççívç yçvççcç JççF&HçÀçF&
nç@ì mHçç@ì kçíÀ THçj Dçç@HçÀj kçÀjlçç nÌ~

JççF&cçÌkçwmç kçíÀ IEEE 802.16 çÆJççÆMç<ìkçÀjCç 50 çÆkçÀuççícççÇìj
(31 cççÇuç) kçíÀ çÆuççÆvç³çj mçíJçç #çí$ç cçW Òçoçvç kçÀjlçç nÌ DççÌj FmlçícççuçkçÀlçç&DççW
kçíÀ yççÇ®ç mççFì kçíÀ mççÇOçí uççFvç kçíÀ çÆyçvçç kçÀvçíçqkçwìçÆJçìçÇ kçÀçÇ DçvçácççÆlç oílçç nÌ~

J³çJçnççÆjkçÀ ¢çÆ<ìkçÀçíCç mçí FmçkçÀç cçlçuçyç ³çn vçnçR nÌ çÆkçÀ  çÆyçvçç uççFvç
Dçç@HçÀ mççFì kçíÀ 50 çÆkçÀuççícççÇìj (31 cççÇuç) oÓj FmlçícççuçkçÀlçç&DççW kçÀçí YççÇ
kçÀvçíçqkçwìçÆJçìçÇ nçíiççÇ~ HçjçÇ#çCç mçí ÒççHlç HççÆjCççcç mçí Hçlçç ®çuçç nÌ çÆkçÀ Símçç 3 mçí
5 cççÇuç (5 mçí 8 çÆkçÀuççícççÇìj kçíÀ #çí$çcçW) kçíÀ THçj kçÀvçíçqkçwìçÆJçìçÇ mçbYçJç nÌ~

JççF&cçÌkçwmç 70 M bit/s kçÀçÇ oj mçí [íìç Òçoçvç kçÀjvçí kçÀç oçJçç
kçÀjlçç nÌ, pççí çÆkçÀ JççF&cçÌkçwmç mçcçLç&kçÀçW kçíÀ cçálçççÆyçkçÀ ìçÇDççF& ìçFHç kçíÀ
kçÀvçíçqkçwìçÆJçìçÇ kçíÀ mççLç 60 çÆyçpçvçímç mçí DççÆOçkçÀ kçÀçí SkçÀ mççLç mçnç³çlçç kçÀjvçí
kçíÀ DçuççJçç 1M bit/s [çÇSmçSuç uçíJçuç kçÀvçíçqkçwìçÆJçìçÇ Hçj 1000 mçí
DççÆOçkçÀ IçjçW lçkçÀ mçíJçç Òçoçvç kçÀjvçí kçíÀ çÆuçS Hç³çç&Hlç nÌ~

nçuççbçÆkçÀ JççmlççÆJçkçÀ HçjçÇ#çCç mçí Hçlçç ®çuçç nÌ çÆkçÀ J³çJçnççÆjkçÀ
DççÆOçkçÀlçcç [íìç jíì 500 k bit/s DççÌj 2 M bit/s kçíÀ yççÇ®ç nçílçç
nÌ, pççí çÆkçÀ Òçmlçálç mççFì kçÀçÇ oMçç Hçj çÆvçYç&j kçÀjlçç nÌ~
kçbÀÒçÌMçvç kçíÀ mççLç Dç®sç

JççF&cçÌkçwmç, kçbÀÒçÌMçvç cçW HççÆj<kçÀjCç kçÀçÇ DçvçácççÆlç oílçç nÌ~ nçuççbçÆkçÀ
cçÓuçYçÓlç lçkçÀvççÇkçÀçÇ SkçÀ pçÌmççÇ nçÇ nÌ, uçíçÆkçÀvç mçcç³ç kçíÀ mççLç JççF&cçÌkçwmç cçW
HççÆj<kçÀjCç kçíÀ mlçj kçÀçí yçæ{çkçÀj MçççÆcçuç çÆkçÀ³çç pçç mçkçÀlçç nÌ~

JççF& HçÀçF& ®çÌvçuç, mHçíkçwì^cç kçíÀ lç³ç çÆJç[dLç cçW nçílçç nÌ~ uçíçÆkçÀvç
JççF&cçÌkçwmç kçíÀ mççLç DççÌj YççÆJç<³ç kçíÀ kçbÀÒçÌMçvç, ®çÌvçuç kçÀçí sçíìç çÆkçÀ³çç pççlçç
nÌ DççÌj ³çn sçíìí yçQ[çÆJç[dLç kçÀçí nçÇ mçbYççuçí jKçlçç nÌ~

³çn JçÌmçí mçÌìíuççFì pççí çÆkçÀ DççÆOçkçÀçÆOçkçÀ çÆ[çÆpçìuç ®çÌvçuç ÒççÆlç
ì^çbmçHççQ[j HççÆj<kç=Àlç kçbÀÒçÌMçvç kçÀçÇ YççbçÆlç nçílçç nÌ~

JççF&HçÀçF& kçíÀ çÆJçHççÆjlç mçWì^uç ìç@Jçj kçÀç

mçíJçç #çí$ç 50 çÆkçÀuççícççÇìj nçílçç nÌ,

DççÌj FmçkçíÀ çÆuçS uççFvç Dççç@HçÀ mççFì

kçÀçÇ pç©jlç vçnçR nçílççÇ nÌ~
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FREQUENCY ALLOCATIONS
The key concern for any wireless service is

the availability of frequency spectrum, for its use.
While Wi-Fi has been universally allocated
frequency bands in the 2.4 GHZ & 5.6 GHz
spectrums (which are universally unlicensed)
WiMAX requires a  much wider bandwidth
allocation to be able to deliver its full capability.

The WiMAX Standard Does
Not Actually Specify The
Frequency Of Operation

Since frequency bands are scarce resource
in most countries, the WiMAX standard does not
actually specify the frequency of operation.
Currently, the WiMAX consortium is focusing on
connectivity in 3 distinct frequency bands.

These bands are identified as either licensed
or unlicensed (i.e. no licence required to use these
frequencies).

Companies pay to buy licences for using the
licensed band, and hence these frequencies provide
'clean' bandwidth, with no noise or over lapping
use by other users.

On the other hand, unlicensed bands are
freely available for any experimental, or enterprise
application.

Fig. 1 shows the various bands available in the 2-GHz to 6-GHz range.

çÆ®ç$ç-1 cçW 2 GHz mçí 6 GHz jWpç cçW GHçuçyOç çÆJççÆYçvvç yçQ[ kçÀçí çÆoKçç³çç iç³çç nÌ~

123
123
123

2 3 4 GHz 5 6

Wi-Fi

Initial WiMAX Profiles

Future WiMAX Profiles

US WCS
2305-2320
2345-2360
Licensed

US WCS
2500-2690
2700-2900
Licensed

3.5 GHz Band
3400-3600

Licensed

Low & Mid
U-NII Bands
5150-5350
(802 11a)

Upper
U-NII / ISM

Band
5725-5850

ISM (802 11b/g)
2400-2480

3300-3400

WRC (new)
5470-5725

Unlicensed Unlicensed

1234567890
1234567890
1234567890
1234567890

12345
12345
12345
12345

ÖçÀçÇkçwJçWmççÇ Dççyçbìvç

çÆkçÀmççÇ Jçç³çjuçÌmç mçíJçç kçíÀ çÆuçS cçnlJçHçÓCç& cçáÎç, ÖçÀçÇkçwJçWmççÇ mHçíkçwì^cç
kçÀçÇ GHçuçyOçlçç nÌ~ SkçÀDççíj JççF& HçÀçF& kçÀçí çÆJçMJçmlçj Hçj 2.4 GHZ  Jç
5.6  GHZ mHçíkçwì^cç (pççí çÆkçÀ çÆJçMJçmlçj Hçj DçvçuççFmçWmç nÌ) DççyçbçÆìlç
çÆkçÀ³çç iç³çç nÌ, pçyççÆkçÀ JççF&cçÌkçwmç kçÀçí HçÓCç& #çcçlçç kçíÀ mççLç çÆ[çÆuçJçjçÇ kçíÀ
mç#çcç yçvççvçí kçíÀ çÆuçS çÆJçmlç=lç yçQ[çÆJç[dLç Dççyçbìvç kçÀçÇ pç©jlç nÌ~

®çÓbçÆkçÀ DççÆOçkçÀçbMç oíMççW cçW ÖçÀçÇkçwJçWmççÇ yçÌ[ oáuç&Yç ñççílç nÌ, JççF&cçÌkçwmç
cççvçkçÀ, mçb®ççuçvç kçÀçÇ ÖçÀçÇkçwJçWmççÇ JççmlççÆJçkçÀ ªHç mçí çÆJççÆMç<ìkç=Àlç vçnçR nçílççÇ
nÌ~ cççÌpçÓoç cçW JççF&cçÌkçwmç kçÀç@vçmçç@jçÆì³çcç, 3 çÆJçmlç=lç ÖçÀçÇkçwJçWmççÇ yçQ[ cçW
kçÀvçíçqkçwìçÆJçìçÇ Hçj O³ççvç oílççÇ nÌ~

Fvç yçQ[çW kçÀçÇ Hçn®ççvç ³çç lççí uççFmçWmç³çákçwlç ³çç Dçvç uççFmçíbmç kçíÀ
ªHç cçW kçÀçÇ iç³ççÇ nÌ (GoçnjCç kçíÀ çÆuçS Fvç ÖçÀçÇkçwJçWçÆmç³ççW kçíÀ Fmlçícççuç kçíÀ
çÆuçS çÆkçÀmççÇ uççFmçWmç kçÀçÇ pç©jlç vçnçR nçílççÇ nÌ)

uççFmçWmç yçQ[ kçíÀ Fmlçícççuç kçíÀ çÆuçS kçbÀHççÆvç³ççW kçÀçí uççFmçWmç KçjçÇovçç
Hçæ[lçç nÌ DççÌj FmççÆuçS ³çí ÖçÀçÇkçwJçWçÆmç³ççb kçwuççÇvç yçQ[çÆJç[dLç Òçoçvç kçÀjlççÇ nÌ,
çÆpçmçcçW Dçv³ç FmlçícççuçkçÀlçç&DççW Üçjç DççíJçj ìÌçÆHçbiç ³çç vççí³ççpç vçnçR nçílçç nÌ~

pçyççÆkçÀ oÓmçjçÇ Dççíj DçvçuççFmçWmç yçQ[dmç, çÆkçÀmççÇ YççÇ HçjçÇ#çCç ³çç
FbìjÒççFpçípç GHççiçcççW kçíÀ çÆuçS cçáHçwlç cçW GHçuçyOç nçílççÇ nÌ~

JççF&cçÌkçwmç cççvçkçÀ JççmlçJç cçW mçb®ççuçvç

kçÀçÇ ÖçÀçÇkçwJçWmççÇ kçÀçí çÆJççÆMç<ìkç=Àlç

vçnçR kçÀjlçç~

WIMAX BROADBAND

97



SATELLITE & CABLE TV OCTOBER  2006

IEEE 802.11a/b/g  based Wi-Fi resides in
unlicensed bands and has proven to be very robust
in spite of competing technologies within these
bands.

Within each band, channel spacing is
relatively narrow, thus limiting data rates as
compared to the higher frequency millimeter band
channels.

THE 3.5 GHZ BAND
The 3.5GHz band is licensed spectrum in

many European and Asian countries, but not in the
US. It is the most heavily-allocated band in the
Global market. India licences the use of the 3.3-3.4
GHz band.

Covering 300 MHz of bandwidth, from 3.3
GHz to 3.6 GHz, this band offers great flexibility
for data capacities.

5-GHZ U-NII & WRC BANDS
The Unlicensed National  Information

Infrastructure (U-NII) bands are in 3 major
frequency groups: Low and Middle U-NII bands
(5150 MHz - 5350 MHz) (802.11a), World Radio
Conference (WRC) (new) (5470 MHz - 5725
MHz), and upper UNII/ISM band (5725 MHz -
5850 MHz).

Wi-Fi exists in the lower and middle U-NII
bands.

Most WiMAX activities are in the upper U-
NII band.

Wi-Fi is permitted transmitting powers of
2 Watts to 4 Watts in the upper U-NII band,
compared to just 1 Watt for the lower and middle
U-NII bands.

WCS
Two Wireless Communications Service

(WCS) bands are twin 15-MHz slots: 2305 MHz to
2320 MHz and 2345 to 2360 MHz. The 25-MHz gap
between these bands is assigned to the Digital
Audio Radio Service (DARS), which poses a
potential interference problem caused by DARS
terrestrial repeaters.

MMDS
The Multichannel Multipoint Distribution

Service (MMDS) spectrum includes 31 channels
of 6 MHz spacing in the 2500 MHz to 2690 MHz
range.

IEEE 802.11a/b/g Hçj DççOçççÆjlç JççF&-HçÀçF& DçvçuççFmçWmç
yçQ[ nÌ DççÌj ³çn Fvç yçQ[çW kçíÀ YççÇlçj ÒççÆlçmHçOçça lçkçÀvççÇkçÀçW kçíÀ yççJçpçÓo kçÀçHçÀçÇ
MççÆkçwlçMççuççÇ mçççÆyçlç náF& nÌ~

Òçl³çíkçÀ yçQ[ kçíÀ YççÇlçj ®çÌvçuç mHçíçÆmçbiç DçHçí#ççkç=Àlç kçÀcç nçílççÇ nÌ, Fmç
lçjn G®®çlçj ÖçÀçÇkçwJçWmççÇ çÆcççÆuçcççÇìj yçQ[ ®çÌvçuç kçÀçÇ lçáuçvçç cçW [íìç jíìdmç
mççÇçÆcçlç nçílççÇ nÌ~

3.5 GHZ yçQ[

kçÀF& ³çÓjçíçÆHç³ç DççÌj SçÆMç³ççF& oíMççW cçW 3.5 GHz yçQ[ uççFmçWmç
mHçíkçwì^cç nÌ, uçíçÆkçÀvç DçcçíçÆjkçÀç cçW vçnçR~ uçíçÆkçÀvç çÆJçMJç yççpççj cçW ³çn mçyçmçí
DççÆOçkçÀ DççyçbçÆìlç yçQ[ nÌ~ Yççjlç kçíÀ Hççmç 3.3-3.4 GHz yçQ[ kçíÀ
Fmlçícççuç kçÀç uççFmçWmç nÌ~ yçQ[çÆJç[dLç kçíÀ 300 MHz kçÀçí kçÀJçj (3.3
GHz mçí uçíkçÀj 3.6 GHz) kçÀjlçí náS ³çn yçQ[, [íìç #çcçlççDççW kçíÀ
çÆuçS DçHççj uççí®ççÆMçuçlçç Dçç@HçÀj kçÀjlçç nÌ~

5 GHZ ³çÓ-SvçDççF&DççF& Jç [yuçÓDççjmççÇ yçQ[

DçvçuççFmçWm[ vçíMçvçuç FbHçÀçjcçíMçvç FvÖçÀçmì^kçw®çj (³çÓ-SvçDççF&DççF&)
yçQ[ cçW 3 cçnlJçHçÓCç& ÖçÀçÇkçwJçWmççÇ ûçáHç nÌ: uççí DççÌj çÆcççÆ[uç ³çÓ SvçDççF&DççF&
yçQ[ (5150-5350MHz) (802.11a), Jçu[& jíçÆ[³ççí kçÀçvçÖçíbÀmç
(WRC)(vç³çç) (5470 MHz - 5725 MHz) Dçç Ìj DçHçj
³çÓSvçDççF&DççF&/DççF&SmçScç yçQ[ (5725 MHz - 5850 MHz)~

JççF&-HçÀçF& kçÀç mçbyçbOç uççíDçj Jç çÆcççÆ[uç U-NII yçQ[ mçí nÌ~
pçyççÆkçÀ DççÆOçkçÀlçj JççF&cçÌkçwmç kçÀç³ç&kçÀuççHç DçHçj U-NII yçQ[ cçW

oíKçvçí kçÀçí çÆcçuçlçç nÌ~
JççF&-HçÀçF&, DçHçj U-NII yçQ[ cçW 2 mçí 4 Jçç@ì ì^çbmçcççÇçÆìbiç

Hçç@Jçj kçÀçÇ DçvçácççÆlç oílçç nÌ, pçyççÆkçÀ FmçkçÀçÇ lçáuçvçç cçW uççíDçj Jç çÆcççÆ[uç
U-NII yçQ[ kçíÀ çÆuçS ³çn çÆmçHç&À 1 Jçç@ì nçílçç nÌ~
[yuçÓmççÇSmç

oçí Jçç³çjuçÌmç kçÀc³çáçÆvçkçíÀMçvmç mçíJçç ([yuçÓmççÇSmç) yçQ[ 15 MHz

muçç@ì cçW çqìdJçvç nçílçí nQ: 2305 MHz to 2320 MHz DççÌj 2345

to 2360 MHz~ Fvç yçQ[çW kçíÀ yççÇ®ç 25 MHz kçÀçÇ pçiçn çÆ[çÆpçìuç
Dçç@çÆ[³ççí jíçÆ[³ççí mçíJçç ([çÇSDççjSmç) kçíÀ çÆuçS nçílççÇ nÌ, pççí çÆkçÀ [çÇSDççjSmç
ìíjçÆmì^³çuç çÆjçÆHçìjçW Üçjç mçbYçççÆJçlç nmlç#çíHç kçÀçÇ mçcçm³çç HçÌoç kçÀjlçç nÌ~
ScçScç[çÇSmç

cçuìçÇ®çÌvçuç cçuìçÇHJççFbì çÆ[mì^çÇy³çÓMçvç mççÆJç&mç (ScçScç[çÇSmç)
mHçíkçwì^cç cçW 2500 MHz mçí 2690 MHz jWpç cçW 6 MHz

mHçíçÆmçbiç kçíÀ mççLç 31 ®çÌvçuç MçççÆcçuç nçílçí nQ~
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WIMAX FORUM SPECTRUM INITIATIVE
Because of the potential for very high growth

and utilization, the WiMAX Forum is focusing its
initial profiling and certification efforts on the
MMDS, the 3.5-GHz licensed bands and the
unlicensed upper U-NII 5-GHz band, where there
is less interference, reasonable power levels and
adequate bandwidth.

TRANSMITTING AND RECEIVING SIGNAL
STRENGTHS

Power levels and power control for both
transmit and receive are extremely important for
any WiMAX network. Levels must be actively
managed to ensure solid communications and to
avoid interference. In addition, power levels are
dynamically adjusted on a per-subscriber basis,
depending on the subscriber's profile and distance
from the Base Station.

TRANSMIT REQUIREMENTS
Single Carrier subscriber stations must have

a minimum of 30-dB range of power control.
Subscriber Stations (SS) that do use OFDM

sub-channels ( 2-GHz to 11-GHz ), the transmitter
must have a dynamic power control range of at least
50 dB in 1-dB steps.

Actual transmitted power will depend on the
subscriber distance, propagation characteristics,
channel bandwidth, and modulation scheme (BPSK,
QPSK, 16-QAM, 64-QAM).

BPSK is the least data efficient method and
is employed where the SS is farthest from the BS,
thus requiring additional transmit power. 64-QAM,
on the other hand, offers very high data efficiency
(bits per symbol) and is used when the SS is
relatively close to the BS, thus requiring less
transmit power.

RECEIVE REQUIREMENTS
As specified by the WiMAX standard, receive

level specifications are the same across the
centimeter bands, 2 GHz to 11 GHz.

The receiver must be able to accurately
decode a signal of  -30 dBm (1 micro Watt)
maximum and must be able to tolerate a signal
as strong as 0 dBm (1 mW) at the receiver input
without damage.

The receiver should also be able to provide a
minimum image rejection of 60 dB.

JççFcçÌkçwmç HçÀç@jcç mHçíkçwì^cç kçÀç Hçnuçç kçÀocç

Dçl³ççÆOçkçÀ Òç®ççj-Òçmççj DççÌj Fmlçícççuç kçÀçÇ mçbYççJçvççDççW kçíÀ kçÀçjCç
JççF&cçÌkçwmç HçÀç@jcç, ScçScç[çÇSmç Hçj DçHçvççÇ ÒççjbçÆYçkçÀ ªHçjíKçç DççÌj mççÆì&çÆHçÀkçíÀMçvç
Òç³ççmç kçíÀ kçÀçjCç 3.5 GHz uççFmçWmç yçQ[ DççÌj DçvçuççFmçWmç DçHçj U-

NII 5 GHz yçQ[ cçW (pçnçbçÆkçÀ DçHçí#ççkç=Àlç kçÀcç nmlç#çíHç nçílçç nÌ)
DççcçlççÌj Hçj HççJçj uçíJçuç DççÌj Hç³çç&Hlç yçQ[çÆJç[dLç nçílççÇ nÌ~

ì^çbmççÆcççÆìbiç DççÌj çÆjçÆmççÆJçbiç çÆmçiçvçuç MççÆkçwlç

ì^çbmçcççÇMçvç Jç çÆjçÆmççÆJçbiç oçívççW kçíÀ çÆuçS Hçç@Jçj uçíJçuç Jç Hçç@Jçj
kçbÀì^çíuç, çÆkçÀmççÇ YççÇ JççF&cçÌkçwmç vçíìJçkç&À kçíÀ çÆuçS kçÀçHçÀçÇ cçnlJçHçÓCç& nÌ~ uçíJçuç
kçÀçí çÆvççÆM®çlç ªHç mçí mççÆ¬çÀ³ç lççÌj Hçj ÒçyçbçÆOçlç kçÀjvçç nçíiçç, çÆpçmçmçí çÆkçÀ
mçç@çÆuç[ kçÀc³çáçÆvçkçíÀMçvmç yçvçç jní DççÌj çÆkçÀmççÇ lçjn kçíÀ nmlç#çíHç mçí yç®çç pçç
mçkçíÀ~ FmçkçíÀ DçuççJçç Hçç@Jçj uçíJçuç kçÀçí ÒççÆlç GHçYççíkçwlççDççW kçíÀ DççOççj Hçj
mçcçç³ççíp³ç çÆkçÀ³çç pçç mçkçÀlçç nÌ pççí çÆkçÀ yçímç mìíMçvç mçí oÓjçÇ DççÌj
GHçYççíkçwlççDççW kçíÀ ÒççíHçÀçFuç Hçj çÆvçYç&j kçÀjlçç nÌ~

ì^çbmçcççÇì pç©jlç

çÆmçbiçuç kçÌÀçÆj³çj GHçYççíkçwlçç mìíMçvç cçW Hçç@Jçj çÆvç³çb$çCç kçÀç jWpç
v³çÓvçlçcç 30dB nçívçç pç©jçÇ nÌ~ mçymç¬çÀçFyçj mìíMçvç (SmçSmç) pççí çÆkçÀ
OFDM mçyç ®çÌvçuççW (2 GHz mçí 11GHz) kçÀç Fmlçícççuç kçÀjlçí nQ
Jçnçb ì^çbmçcççÇìj cçW çÆvççÆM®çlç ªHç mçí 1-dB mìíHç cçW kçÀcç mçí kçÀcç 50dB
kçÀç [ç³çvçíçÆcçkçÀ Hçç@Jçj kçbÀì^çíuç jWpç jnlçç nÌ~

JççmlççÆJçkçÀ ì̂çbmçcççÇìí[ Hçç@Jçj, GHçYççíkçwlçç oÓjçÇ, ÒççíHççíiçíMçvç kçÌÀjíkçwìçÆjmìçÇkçÀ,
®çÌvçuç yçQ[çÆJç[dLç DççÌj cçç@[³çÓuçíMçvç mkçÀçÇcç (BPSK, QPSK, 16-
QAM, 64-QAM) Hçj çÆvçYç&j kçÀjlçç nÌ~

BPSK mçyçmçí DçuHç [íìç ÒçYççJççÇ lçjçÇkçÀç nÌ DççÌj ³çn Jçnçb kçÀçcç
kçÀjlçç nÌ pçnçb SmçSmç, yççÇSmç mçí mçyçmçí oÓj nçílçç nÌ, FmççÆuçS DççÆlççÆjkçwlç
ì^çbmçcççÇì Hçç@Jçj kçÀçÇ pç©jlç nçílççÇ nÌ~ oÓmçjçÇ Dççíj 64-QAM, kçÀçHçÀçÇ G®®ç
[íìç ÒçYççJççÇ (çÆyçìdmç ÒççÆlç çÆmçbyçç@uç) Dçç@HçÀj kçÀjlçç nÌ DççÌj FmçkçÀç Fmlçícççuç
Gmç mçcç³ç nçílçç nÌ pçyç SmçSmç, yççÇSmç kçíÀ DçHçí#ççkç=Àlç vçpçoçÇkçÀ nçílçç nÌ,
çÆpçmçmçí FmçkçíÀ çÆuçS kçÀcç ì^çbmçcççÇì Hçç@Jçj kçÀçÇ pç©jlç nçílççÇ nÌ~
çÆjçÆmçJç DççJçM³çkçÀlçç

JççF&cçÌkçwmç cççvçkçÀ Üçjç çÆJççÆMç<ìkç=Àlç çÆjçÆmçJç uçíJçuç çÆJççÆMç<ìkçÀjCç
HçÓjí yçQ[ 2 GHz mçí 11 GHz lçkçÀ mçcççvç nçílçç nÌ~

çÆjçÆmçJçj çÆvççÆM®çlç ªHç mçí mçnçÇ lçjçÇkçíÀ mçí DççÆOçkçÀlçcç -30 dBm

(1cççF¬çÀçí Jçç@ì) kçíÀ çÆmçiçvçuç kçÀçí çÆ[kçÀçí[ kçÀjlçç nÌ DççÌj çÆvççÆM®çlç lççÌj Hçj
çÆyçvçç çÆkçÀmççÇ #ççÆlç kçíÀ çÆjçÆmçJç FvçHçáì Hçj 0 dBm kçÀçÇ YççbçÆlç çÆmçiçvçuç
mçnvçMççÇuçlçç kçÀçÇ #çcçlçç nçílççÇ nÌ~  FmççÇ lçjn çÆjçÆmçJçj YççÇ 60 dB kçÀç
v³çÓvçlçcç Fcçípç çÆjpçíkçwMçvç Òçoçvç kçÀjvçí cçW mç#çcç nÌ~
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THE ANTENNA
The Antenna is a critical component in any

wireless transmission system.  The usual criteria
apply viz:
i) Height of Antenna: The grater the height

of the transmitting antenna, the greater the
signal received, for the same transmitting
power.  An increase in the height also
increases the distance over which the signal
is received.

ii) Operating frequency:   The antenna
dimensions are to be designed as per the
allocated operating frequency.  As the
frequency increases, the size of the antenna
decreases.

iii) Antenna Gain: A transmitting antenna can
be either omni directional or directional.
Am Omni directional antenna radiates the
signal equally in all directions.
A directional antenna will  radiate the

signal only in specific direction. The signal thus
focused and radiated in a specific direction will
be of higher strength than that radiated by an
Omni directional antenna. The increase in the
signal  s trength of  a  direct ional  antenna is
referred to as the antenna gain. The antenna gain
can be specified as 3 dB.

WIMAX + CELL SITES
WiMAX signals  do not  interfere with

cel lular  (mobi le  phone)  networks.  Hence,
WiMAX antennas can "share"  a  cel l  tower,
without interference.

WI-FI + WIMAX
A combined system of WiMAX + Wi-Fi

units can be put together.
WiMAX can form a wireless Metropolitan

Area Network (MAN) to  del iver  internet
bandwidth, over a 5 Kms radius. Wi-Fi routers
can then provide local  'Hot  Spots '  for
connectivity to existing Wi-Fi enabled laptops &
PCs. This can provide a wireless alternative to
cable and DSL for last mile broadband access.
However ,  the  f ie ld of  uses  is  broader  and
overlaps those for mobile WAN (wide area
networks) and WLANs.

SbìçÇvçç

DççcçlççÌj Hçj SbìçÇvçç çÆkçÀmççÇ YççÇ Jçç³çjuçÌmç ì^çbmçcççÇMçvç çÆmçmìcç
cçW SkçÀ pççÆìuç lçlJç nçílçç nÌ~ DççcçlççÌj Hçj pççí cççvçkçÀ uççiçÓ nçílççÇ nÌ
Jçn nÌ:

1. SbìçÇvçç kçÀçÇ Tb®ççF&: ì^çbmçcççÇçÆìbiç SbìçÇvçç kçÀçÇ çÆpçlçvççÇ DççÆOçkçÀ Tb®ççF&
nçílççÇ nÌ, mçcççvç ì^çbmçcççÇçÆìbiç Hçç@Jçj kçíÀ çÆuçS çÆjçÆmçJç çÆmçiçvçuç YççÇ
GlçvççÇ nçÇ MççÆkçwMççuççÇ nçílççÇ nÌ~

2. Dçç@HçjíçÆìbiç ÖçÀçÇkçwJçWmççÇ: SbìçÇvçç Dçç³ççcç kçÀçÇ yçvççJçì DççyçbçÆìlç Dçç@HçjíçÆìbiç
ÖçÀçÇkçwJçWmççÇ kçÀçÇ YççbçÆlç nçílçç nÌ~ ÖçÀçÇkçwJçWmççÇ yçæ{vçí kçíÀ mççLç SbìçÇvçç kçÀç
DççkçÀçj Içìlçç nÌ~

3. SbìçÇvçç içívç: ì^çbmçcççÇçÆìbiç SbìçÇvçç ³çç lççí DççícçvççÇ [ç@³çjíkçwMçvçuç
³çç [ç³çjíkçwMçvçuç nçí mçkçÀlççÇ nÌ~ DççícçvççÇ [ç@³çjíkçwMçvçuç
SbìçÇvçç, mçYççÇ çÆoMççDççW cçW mçcççvç cçç$çç cçW çÆmçiçvçuç kçÀçí
HçÌÀuççlççÇ nÌ~

[ç³çjíkçwMçvçuç SbìçÇvçç, çÆkçÀmççÇ çÆJççÆMç<ì çÆoMçç cçW nçÇ çÆmçiçvçuç
kçÀçí HçÌÀuççlççÇ nÌ~ lçyç çÆmçiçvçuç HçÀçíkçÀmç nçílççÇ nÌ DççÌj çÆJçMçí<ç çÆoMççDççW cçW
DççícçvççÇ [ç³çjíkçwMçvçuç SbìçÇvçç Üçjç HçÌÀuççJç kçíÀ cçákçÀçyçuçí G®®çlçj MççÆkçwlç
mçí HçÌÀuçlççÇ nÌ~ [ç³çjíkçwMçvçuç SbìçÇvçç kçÀçÇ çÆmçiçvçuç MççÆkçwlç cçW yçæ{çílçjçÇ
kçÀçí SbìçÇvçç içívç kçíÀ ªHç cçW G¢lç çÆkçÀ³çç pççlçç nÌ~ SbìçÇvçç içívç kçÀçí 3
dB kçíÀ ªHç cçW çÆJççÆMç<ìkç=Àlç çÆkçÀ³çç pçç mçkçÀlçç nÌ~
JççF&cçÌkçwmç DççÌj mçíuç mççFì

JççF&cçÌkçwmç çÆmçiçvçuç, mçíu³çÓuçj (cççíyççFuç HçÀçívç) vçíìJçkç&À kçíÀ mççLç
nmlç#çíHç vçnçR kçÀjlççÇ nÌ~ FmççÆuçS JççF&cçÌkçwmç SbìçÇvçç, çÆyçvçç çÆkçÀmççÇ nmlç#çíHç
kçíÀ mçíuç ìç@Jçj kçíÀ mççLç çÆnmmçíoçjçÇ kçÀj mçkçÀlçç nÌ~
JççF& HçÀçF& DççÌj JççF&cçÌkçwmç

JççF& HçÀçF& Jç JççF&cçÌkçwmç kçÀçÇ mçb³çákçwlç ÒçCççuççÇ kçÀçí SkçÀ mççLç jKçç pçç
mçkçÀlçç nÌ~ JççF&cçÌkçwmç, Jçç³çjuçÌmç cçíì^çíHçç@çÆuççÆìvç SçÆj³çç vçíìJçkç&À (ScçSSvç)
kçÀçÇ mLççHçvçç kçÀjkçíÀ 5 çÆkçÀuççícççÇìj kçÀçÇ HççÆjçÆOç cçW Fbìjvçíì yçQ[çÆJç[dLç kçÀçí
çÆ[çÆuçJçj çÆkçÀ³çç pçç mçkçÀlçç nÌ~ FmçkçíÀ yçço JççF& HçÀçF& jçGìmç&, nç@ì mHçç@ì
cçW kçÀvçíçqkçwìçÆJçìçÇ Òçoçvç kçÀjkçíÀ mLççvççÇ³ç JççF& HçÀçF& kçÀçí uçÌHçìç@Hç Jç HççÇmççÇ ³çákçwlç
yçvççlççÇ nÌ~ ³çn uçç@mì cççFuç yç´ç@[yçQ[ Skçwmçímç kçíÀ çÆuçS kçíÀyçuç Jç [çÇSmçSuç
kçÀçí Jçç³çjuçÌmç çÆJçkçÀuHç Òçoçvç kçÀjlçç nÌ~ nçuççbçÆkçÀ cççíyççFuç [yuçÓSSvç
(JççF[ SçÆj³çç vçíìJçkç&À) kçíÀ çÆuçS FmlçícççuçkçÀlçç&DççW kçÀç #çí$ç çÆJçmlç=lç Jç
DççíJçjuçÌHç nçílçç nÌ~
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WIMAX & DTH
WiMAX can be used as the 'Return Path' by

DTH operators who want to offer interactive
services.

Industry observers speculate that Rupert
Murdoch plans to deploy a WiMAX return path,
for interactive applications on the DirecTV DTH
platform in the USA.

SHORT COMINGS:
WiMAX is not a Triple Play (TV, Data &

Voice) at this point and probably not for the
foreseeable future.

Triple play demands video bandwidth
beyond WiMAX's capability.

WiMAX is certainly not a 'Wireless CATV'
solution. It can never match the huge capacity of
Coax or fibre.

WIMAX DELAYED
Practical WiMAX systems were promised

more than 2 years ago.  However, given the
complicated requirements  for  frequency
coordinat ion and permissible  transmitt ing
powers ,  set t ing of  s tandards has  been
inordinately delayed.

In fact, even the basic WiMAX standard was
crystallised only in 2005.

It is only in 2006 that WiMAX standards
have progressed to a level where electronics
manufacturers  can design and produce
Integrated Circuits (ICs) that can be used for low
cost manufacture of WiMAX products.

Projections now indicate that widespread
WiMAX rol l  out  wil l  probably commence
worldwide, in 2007. WiMAX supporters claim
that from the roll out date, entire countries could
be WiMAXed within 18 months.

In India, Modern Electronics, New Delhi
offers WiMAX systems, for cable operators to
provide wireless internet over radium of upto 5
kilometers. Details of their products were
carried some months ago in our New Products
Column.

Wireless connectivity is the ultimate user
friendly solution for any consumer system.
Clearly there is a need for WiMAX & it could
offer  a  very low cost ,  rapidly deployable
solution. ■

JççF&cçÌkçwmç Jç [çÇìçÇS®ç

JççF&cçÌkçwmç kçÀç Fmlçícççuç [çÇìçÇS®ç Dçç@HçjíìjçW Üçjç çÆjìvç& Hçç@Lç kçíÀ ªHç
cçW çÆkçÀ³çç pçç mçkçÀlçç nÌ pççí çÆkçÀ FbìíjçÆkçwìJç mçíJçç Dçç@HçÀj kçÀjvçç ®ççnlçí nQ~

GÐççíiç mçí pçáæ[í Òçí#çkçÀçW kçÀç cççvçvçç nÌ çÆkçÀ ªHçì& cçj[çíkçÀ, ³çÓSmçS
cçW [ç@³çjíkçwì ìçÇJççÇ [çÇìçÇS®ç HuçíìHçÀçcç& Hçj FbìjíçÆkçwìJç GHççiçcççW kçíÀ çÆuçS
JççF&cçÌkçwmç çÆjìvç& kçÀçí uçiççvçí kçÀçÇ ³ççípçvçç yçvçç jní nQ~
Mççì& kçÀçÆcçbiç

Fmç mçcç³ç JççF&cçÌkçwmç, çÆì^HHçuç Huçí (ìçÇJççÇ, [íìç Jç Jçç@³çmç) vçnçR nÌ
DççÌj mçbYçJçlç: YççÆJç<³ç cçW YççÇ Símçç kçÀjvçç mçbYçJç vçnçR nçíiçç~

çÆì^HHçuç Huçí kçíÀ çÆuçS JççF&cçÌkçwmç kçÀçÇ #çcçlççDççW mçí Hçjí JççÇçÆ[³ççí
yçQ[çÆJç[dLç kçÀçÇ pç©jlç nçílççÇ nÌ~ JççF&cçÌkçwmç çÆvççÆM®çlç ªHç mçí Jçç³çjuçÌmç
mççÇSìçÇJççÇ GHçç³ç vçnçR nÌ~ ³çn kçÀYççÇ YççÇ kçÀçíkçwmç ³çç HçÀçFyçj kçÀçÇ DçHççj
#çcçlççDççW kçÀç cçákçÀçyçuçç vçnçR kçÀj mçkçÀlçç~

JççF&cçÌkçwmç çÆJçuçbyç

J³çJçnççÆjkçÀ JççF&cçÌkçwmç çÆmçmìcç kçÀç Jççoç oçí Jç<ç& Hçnuçí çÆkçÀ³çç iç³çç
Lçç~ nçuççbçÆkçÀ ÖçÀçÇkçwJçWmççÇ mçcçç³ççíp³ç Jç DçvçácççÆvç ÒççHlç ì^çbmçcççÇçÆìbiç Hçç@Jçj,
cççvçkçÀ kçÀçÇ mçíçÆìbiç kçíÀ çÆuçS pççÆìuç pç©jlç kçíÀ kçÀçjCç FmçkçÀçÇ ÒçmlçáçÆlçkçÀjCç
cçW oíj náF&~ Jçmlçálç: DççOççjYçÓlç JççF&cçÌkçwmç cççvçkçÀçW kçÀçÇ ÒçmlçáçÆlçkçÀjCç YççÇ ncçW
2005 cçW nçÇ oíKçvçí kçÀçí çÆcçuççÇ~

çÆmçHç&À 2006 cçW nçÇ JççF&cçÌkçwmç cççvçkçÀ Fmç mlçj Hçj Hçnáb®çí, pçnçb
mçí çÆkçÀ Fuçíkçwì^ç@çÆvçkçwmç GlHççokçÀ FbìçÇûçíìí[ mççÆkç&Àì (DççF&mççÇ) kçÀç çÆvçcçç&Cç Jç
GlHççovç kçÀjvçí cçW mç#çcç náS, çÆpçmçkçÀç Fmlçícççuç JççF&cçÌkçwmç GlHççoçW kçíÀ
DçHçí#ççkç=Àlç mçmlçí GlHççovç cçW çÆkçÀ³çç pçç mçkçÀlçç nÌ~

mçbkçíÀlççW kçíÀ cçálçççÆyçkçÀ JççF&cçÌkçwmç kçÀçÇ lççÇJḉiççÆlç mçí çÆJçMJç cçW ÒçmlçáçÆlçkçÀjCç
mçbYçJçlç: 2007 cçW nçÇ oíKçvçí kçÀçí çÆcçuçíiçç~ JççF&cçÌkçwmç kçíÀ mçcçLç&kçÀ oçJçç
kçÀjlçí nQ çÆkçÀ lçkçÀvççÇkçÀçÇ kçíÀ ÒçmlçáçÆlçkçÀjCç kçíÀ çÆovç mçí uçíkçÀj 18 cçnçÇvçí kçíÀ
YççÇlçj mççjí oíMç cçW JççF&cçÌkçwmç oíKçvçí kçÀçí çÆcçuçíiççÇ~

Yççjlç cçW vç³ççÇ çÆouuççÇ çÆmLçlç cçç@[vç& kçÀc³çáçÆvçkçíÀMçvmç kçíÀyçuç Dçç@HçjíìjçW
kçíÀ çÆuçS JççF&cçÌkçwmç çÆmçmìcç Òçmlçálç kçÀj jnç nÌ, çÆpçmçkçÀçÇ mçnç³çlçç mçí 5
çÆkçÀuççícççÇìj kçÀí #çí$ç cçW kçíÀyçuç Dçç@Hçjíìj Jçç³çuçÌmç Fbìjvçíì mçíJçç Òçoçvç kçÀj
mçkçíbÀiçí~ Fmç GlHçço kçÀçÇ çÆJçmlç=lç pççvçkçÀçjçÇ ncçvçí HççÆ$çkçÀç kçíÀ v³çÓ Òççí[kçwì
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