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WIMAX
BROADBAND
BREAKTHROUGH

WIiMAX, 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.
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TOP 20 COUNTRIES WITH HIGHEST NUMBER OF INTERNET USERS

# | 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 | ltaly 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 %
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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, Indiais 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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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.
WIiMAX 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 WiIMAX 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.
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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."
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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).

WiIMAX 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.
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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.
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The WiMAX Standard Does
Not Actually Specify The
Frequency Of Operation
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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
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Fig. 1 shows the various bands available in the 2-GHz to 6-GHz range.
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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-NIl & 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 MHZz) (802.11a), World Radio
Conference (WRC) (new) (5470 MHz - 5725
MH?z), 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-
NIl 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.

wCSs

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.
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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.
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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.

i) 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.

iili)  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 strength of a directional antenna is
referred to as the antenna gain. The antenna gain
can be specified as 3 dB.

WIMAX + CELL SITES

WIiMAX signals do not interfere with
cellular (mobile phone) networks. Hence,
WIiMAX antennas can "share" a cell 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 deliver 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 field of uses is broader and
overlaps those for mobile WAN (wide area
networks) and WLANSs.

SATELLITE & CABLE TV

T
AR W UM ot off aree Zawe faen

% U Sfedt q BT 81 MHEN R S A A @ ©

T® ©:

9.  TUSH & TS IEIET USA & foe ot TS
B, A ZgdifdT W % fou ffee fermer @
3T & SIS 2 &

2. IR FadT: UAHT AW F SES e SR
et o WG g €1 Pt g F w U
R H2 2l

3. U T ST O A A T Sravd
T SENEYHS B HEdl 81 SNEA STREvEa
T, ot foomed ® gum A B fgma @t
et
SPNEHA U, faedr fafere foom § &

F FAd B 99 [ T ot ¢ 3R favi fevmet &

I STERITHA TIHT 5T HeAld & ebraet S=IeR 91fa

T THdr ®1 SEEYHA T # e vifed | Serad

T TS T % w7 329 {60 S0 21 G T A3

dB & ®7 ¥ faferesd fHar o g g

ASHEY iR W Wige
IEHTT fHd, YR (FERT BF) T29F & T

T T A ¢l T arge UM, fa fd g

F I IR F 9 el g ¢

R WS R A
A WS ° ATEHE ) G T B T A T S

[T B AT, I Haiared Ui Jead (TAUE)

F T B 4 TFE F IR T et sefaey @

fefera faam S T 21 39 a1C A wE 13ed, ¥ wie

T Pl fadr T i WA a1 WE # W9er 9 T g9

I 81 T A A3 Aisds UH & U Fad 9 Sugug

F T fahed JoF AT €1 Bl qesd SUT

(@3S TR Jead) F U semaddiet & &F foga 9

AT BT &

Continued On Page 104

102 OCTOBER 2006




I wiMAX BROADBAND R

Continued from Page 102
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.

WiIMAX 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
coordination and permissible transmitting
powers, setting of standards 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 roll out will 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. &

SATELLITE & CABLE TV
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