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The Article Provides A Brief Overview Of
WiMAX & Its Capabilities, But Cautions Of

Possible Interference With C Band
Downlinking, Essential For Cable TV.

INTRODUCTION
The current

c o m m u n i c a t i o n
revolution is a race from
wire to wireless. In this
decade, there has been
widespread growth in
the area of terrestrial
wireless services (Mobile Communication),
particularly in our country and China. The widespread
deployment of powerful wireless terrestrial
transmissions could result in significant interference
to ‘C’ band satellite communication services, used by
the more than 300 digital satellite TV channels, to beam
to Cable networks that serve entertainment to more
than 72 million India Cable TV homes. A major
emerging concern is that WiMAX wireless services use
the same frequency spectrum as allotted to C band
satellite downlinking.

The article discusses the advantages and
spectrum requirements for WiMAX wireless
communication. It also cautions against possible
threats to existing ‘C’ band satellite communication
networks. Cable operators could encounter this
interference after implementation of WiMAX
Technology by terrestrial tele-communication
operators.

THE RADIO SPECTRUM
‘C’ band is a part of the radio frequency

spectrum. The radio frequency spectrum is a limited
natural resource and it is part of the electromagnetic
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spectrum that extends up to approximately 3000
GHz.  These radio waves travel at the speed of light
(3X108 meter / second) & are not confined to
national or international boundaries and are
susceptible to interference. The radio frequency
spectrum band and their corresponding frequencies
are appended in Table-1.

BANDWIDTH DESCRIPTION FREQUENCY RANGE

FROM TO

Extremely Low Frequency (ELF) 0 3 KHz
Very Low Frequency (VLF) 3 KHz 30 KHz
Radio Navigation &maritime/Aeronautical mobile 9 KHz 540 KHz
Low Frequency (LF) 30 KHz 300 KHz
Medium Frequency (MF) 300 KHz 3000 KHz
AM Radio Broadcast 540 KHz 1630 KHz
Travellers Information Service 1610 KHz
High Frequency (HF) 3 MHz 30 MHZ
Shortwave Broadcast Radio 5.95 MHz 26.1 MHz
Very High Frequency (VHF) 30 MHz 300 MHz
Low Band: TV Band 1-Channels 2-6 54 MHz 88 MHz
Mid Band : FM Radio Broadcast 88 MHz 174 MHz
High Band: TV Band 2-Channel 7-13 174 MHz 216 MHz
Super Band (mobile/fixed radio& TV) 216 MHz 600 MHZ
Ultra-High Frequency (UHF) 300 MHz 3000 MHz
Channels 14-70 470 MHz 806 MHz
L-band: 500 MHz 1500 MHz
Personal Communication Service (PCS) 1850 MHz 1990 MHz
Unlicesend PCS Devices 1910 MHz 1930 MHz
Superhigh Frequency (SHF) (microwave) 3.0 G Hz 30 GHz
C-band 3600 MHz 7025 MHz
X-band 7.25 GHz 8.4GHz
Ku-band 10.7 GHz 14.5 GHz
Ka-band 17.3 GHz 31.0 GHz
Extremely High Frequency (EHF) (Millimeter Wave Signals) 30 GHz 300 GHz
Additional Fixed Satellite 38.6 GHz 275 GHz
Infrared Radiation 300 GHz 430 GHz
Visible Light 430 THz 750 THz
Ulraviolet Radiation 1.62 PHz 30 PHz
X-Rays 30 PHz 30 EHz
Gamma Rays 30 EHz 3000 EHz

Table 1: Radio Frequency Bands & their corresponding frequencies

mHçíkçwì^cç kçÀç çÆnmmçç nÌ pççí çÆkçÀ uçiçYçiç 3000 Ghz lçkçÀ HçÌÀuçç náDçç
nÌ~ ³çí jíçÆ[³ççí lçjbiç ÒçkçÀçMç kçÀçÇ iççÆlç (3X108 cççÇìj/mçíkçíbÀ[) mçí ³çç$çç
kçÀjlççÇ nÌ DççÌj Fmçí jç<ì^çÇ³ç ³çç Dçblçjjç<ì^çÇ³ç mççÇcççDççW cçW Içíjç vçnçR pçç
mçkçÀlçç DççÌj nmlç#çíHç mçí mçáûççnçÇ nÌ~ jíçÆ[³ççí ÖçÀçÇkçwJçWmççÇ mHçíkçwì^cç yçQ[ Jç
GvçkçíÀ DçvçáªHç ÖçÀçÇkçwJçWçÆmç³ççW kçÀçí ìíyçuç-1 cçW mçbuçivç çÆkçÀ³çç iç³çç nÌ~
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C-BAND SPECTRUM
‘C’ Band is a portion of the electromagnetic

spectrum in the microwave frequency range.
Theoretically band is extends from 4 to 8 GHz. It
was the first frequency band allocated for 2 way
commerc ia l
g r o u n d -
s a t e l l i t e
communication.
A typical ‘C’
band satellite
uses 3.7 to 4.2
GHz for
d o w n l i n k
(Satellite to
Ground)  and
5.925 to 6.425
GHz for uplinking (Ground to Satellite). There are
slight variations / extensions of the ‘C’ band
frequencies and these are approved by the ITU for
usage in different part of the world. ‘C’ band
variants around the world in given in table -2.

ADVANTAGES OF ‘C’ BAND
The ‘C’ band is the most popular RF spectrum

for terrestrial and satellite communications. This
band offers the following advantages for
communication links.
(a) Less Rain Fade.
(b) Less Atmospheric Attenuation
(c) Wider Coverage Area
(d) Reasonable Antenna Size

(approximately. 2.5 to 3.5 meter, dia)

WHY ‘C’ BAND FOR SATELLITE COMMUNICATION
The 'C' band spectrum is extensively used in

satellite communication links because it provides
the following advantages to the link
(a) Many 'C' Band satellites available across the

world
(b) Receivers available as off-the-shelf items
(c) Well established and inexpensive technology
(d) 'C' band satellites have wide coverage area

across the globe. So that it has capability to
provide service in remote locations and
sparsely populated areas.

REQUIREMENT OF WIMAX AND BROAD BAND
The world is turning wireless and mobile.

People are demanding real time conversation

BAND TX- FREQUENCY RX- FREQUENCY

Extended ‘C’ Band 5.850-6.425 GHz 3.625-4.200 GHz

Super Extended C-Band 5.850-6.725 GHz 3.400-4.200 GHz

INSAT C-Band 6.725-7.025 GHz 4.500-4.800 GHz

Russian ‘C’-Band 5.975-6.475 GHz 3.700-4.000 GHz

Palpa ‘C’-Band 6.425-6.725 GHz 6.425-6.700 GHz

Table 2: ITU Approved C Band Variants

mççÇ-yçQ[ mHçíkçwì^cç

mççÇ yçQ[, cççF¬çÀçíJçíyç ÖçÀçÇkçwJçWmççÇ jWpç cçW Fuçíkçwì^çícçÌiçvçíçÆìkçÀ mHçíkçwì^cç
kçÀç çÆnmmçç nÌ~ mçÌ×çbçÆlçkçÀ lççÌj Hçj Fmç yçQ[ kçÀçí 4 mçí 8 Ghz lçkçÀ
yçæ{ç³çç pçç mçkçÀlçç nÌ~ ³çn 2 Jçí JçççÆCççÆp³çkçÀ ûççGb[ mçÌìíuççFì mçb®ççj kçíÀ

ç ÆuçS Dççyç b ç Æìlç
Hçnuçç ÖçÀçÇkçwJçWmççÇ yçQ[
nÌ~ SkçÀ mççÇ yçQ[
³çákçwlç mçÌìíuççFì,
[çGvççÆuçbçÆkçbÀiç kçíÀ
çÆuçS (mçÌìíuççFì mçí
ûççGb[) 3.7 mçí
4.2 Ghz DççÌj
DçHççÆuçbçÆkçbÀiç (ûççGb[

mçí mçÌìíuççFì) kçíÀ çÆuçS 5.925 mçí 6.425 Ghz kçÀç Fmlçícççuç
kçÀjlçç nÌ~ ³çnçb mççÇ yçQ[ ÖçÀçÇkçwJçWçÆmç³ççW cçW kçáÀs çÆJçmlççj/çÆYçvvçlçç nÌ DççÌj Fmçí
çÆJçMJç kçíÀ çÆJççÆYçvvç çÆnmmççW cçW Fmlçícççuç kçíÀ çÆuçS DççF&ìçÇ³çÓ Üçjç DçvçácççÆlç
oçÇ pççlççÇ nÌ~ ìíyçuç-2 cçW HçÓjí çÆJçMJç kçíÀ mççÇ yçQ[ ÖçÀçÇkçwJçWmççÇ oçÇ iç³ççÇ nQ:
mççÇ yçQ[ kçÀç HçÀç³çoç

ìíjçÆmì^³çuç Jç mçÌìíuççFì mçb®ççj kçíÀ çÆuçS mççÇ yçQ[ mçyçmçí uççíkçÀçÆÒç³ç
DççjSHçÀ mHçíkçwì^cç nÌ~ ³çn yçQ[ mçb®ççj çÆuçbkçÀ kçíÀ çÆuçS çÆvçcvç mçáçÆJçOççSb
Dçç@HçÀj kçÀjlçç nÌ~
(S) yçççÆjMç mçí kçÀcç ÒçYçççÆJçlç
(yççÇ) çÆvçcvç JççlççJçjCç DçìídvçáSMçvç
(mççÇ) çÆJçmlç=lç kçÀJçj #çí$ç
([çÇ) lçkç&Àmçbiçlç SbìçÇvçç DççkçÀçj (uçiçYçiç 2.5 mçí 3.5 cççÇìj)
mçÌìíuççFì mçb®ççj kçíÀ çÆuçS mççÇ yçQ[ kçw³ççW

mçÌìíuççFì çÆuçbkçÀ cçW mççÇ yçQ[ mHçíkçwì^cç kçÀç çÆJçmlç=lç Fmlçícççuç çÆkçÀ³çç
pççlçç nÌ, kçw³ççWçÆkçÀ ³çn çÆuçbkçÀ kçíÀ çÆuçS çÆvçcvç mçáçÆJçOççSb Òçoçvç kçÀjlçç nÌ
(S) HçÓjí çÆJçMJç cçW kçÀF& mççÇ yçQ[ mçÌìíuççFì GHçuçyOç nQ
(yççÇ) çÆjçÆmçJçj kçÀçÇ DççmççvççÇ mçí GHçuçyOçlçç
(mççÇ) HçÓCç&lç³çç mLçççÆHçlç Jç DçHçí#ççkç=Àlç mçmlççÇ lçkçÀvççÇkçÀçÇ
([çÇ) mççÇ yçQ[ mçÌìíuççFì kçÀçÇ HçÓjí çÆJçMJç cçW çÆJçmlç=lç kçÀJçjípç nÌ~ FmççÆuçS
³çn Dçl³çblç mçáoÓj mLçuççW DççÌj çÆJçjuç pçvçmçbK³çç Jççuçí #çí$ççW cçW mçíJçç Òçoçvç
kçÀjvçí cçW mç#çcç nÌ~
JççF&cçÌkçwmç Jç yç´ç@[yçQ[ kçÀçÇ pç©jlç

çÆJçMJç Jçç³çjuçÌmç Jç cççíyççFuç cçW yçouçlçç pçç jnç nÌ~ uççíiç DçHçvçí
çÆyçpçvçímç, J³ççÆkçwlçiçlç mçb®ççj Jç cçvççíjbpçvç kçíÀ çÆuçS çÆj³çuç ìçFcç kçÀvJç&mçíMçvç
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(Mobile and Video broadcasting) for their business,
personal communications & entertainment. These
needs can be met with a very high capacity digital
network, allocated sufficient bandwidth. WIMAX
has been created to meet this demand.

WIMAX
WiMAX has been coined as an abbreviation

for
Worldwide
Interoperability for
Microwave
Access.
It is not a technology but rather a certification

mark given to equipment that meets certain
conformity and interoperability tests of the IEEE
802.16 family of standards. Similarly the term Wi-
Fi is also a certification mark for equipment that
meets the IEEE 802.11 standard. Neither WiMAX,
nor Wi-Fi is a technology but their names have been
adopted in popular usage to denote the technologies
behind them.

WiMAX Provides
Point-To-Multi-Point

Broadband Wireless Access

WiMAX basically supports point to multi
point broadband wireless access. In this topology,
a base station is connected to several public
networks. These public networks are fixed
subscriber stations, which can be mounted on
rooftops. These subscriber stations will allocate
uplink and downlink bandwidth to the subscribers
as required. WiMAX complements Bluetooth and
Wi-Fi technologies, for multi-user, 2- way digital
inter-connectivity. The characteristics of these
technologies are summarized in Table 3.

PARAMETERS WIMAX WI-FI BLUETOOTH

Frequency 2 – 3.8 GHz 2.4 GHz Varies

Range ˜ 31 miles (50 Km) ˜ 100 meters ˜ 10 meters

Data transfer rate 70 mbps 11 to 55 mbps 20 to 55 mbps

Numbers of users 1000s > 10s > 10s

Table 3: Comparison Of Various Wireless Data Exchange Technologies

(cççíyççFuç Jç JççÇçÆ[³ççí ÒçmççjCç) kçÀçÇ cççbiç kçÀj jní nQ~ Fvç DççJçM³çkçÀlççDççW
kçÀçÇ HçÓçÆlç& Dçl³çblç G®®ç #çcçlçç Jççuçí çÆ[çÆpçìuç vçíìJçkç&À, DççyçbçÆìlç Hç³çç&Hlç
yçQ[çÆJç[dLç kçíÀ mççLç kçÀçÇ pçç mçkçÀlççÇ nÌ~ FvnçR cççbiççW kçÀçí HçÓjç kçÀjvçí kçíÀ çÆuçS
JççF&cçÌkçwmç kçÀçÇ mLççHçvçç kçÀçÇ iç³ççÇ~

JççF&cçÌkçwmç

JççF&cçÌkçwmç kçÀçÇ HççÆjYçç<çç nÌ
Jçu[&JççF[
FbìjDçç@HçjíçÆyççÆuççÆì HçÀç@j
cççF¬çÀçíJçíyç
Skçwmçímç~
³çn lçkçÀvççÇkçÀçÇ vçnçR nÌ yççÆukçÀ ³çn GHçkçÀjCççW kçÀçí çÆo³çç pççvçí Jççuçç

mççÆì&çÆHçÀkçíÀMçvç cççkç&À nÌ pççí çÆkçÀ DççF&F&F&F& 802.16 HçÌÀçÆcççÆuç Dçç@HçÀ mìQ[[&
kçíÀ FbìjDçç@HçjíçÆyççÆuççÆì ìímì Jç çÆvççÆM®çlç DçvçákçÓÀuçlçç mçí cçíuç Kççlçç nÌ~ FmççÇ
lçjn JççF&-HçÀçF& YççÇ GHçkçÀjCççW kçíÀ çÆuçS mççÆì&çÆHçÀkçíÀMçvç cççkç&À nÌ pççí çÆkçÀ
DççF&F&F&F& 802.11 cççvçkçÀ mçí çÆcçuçlçç nÌ~ vç lççí JççF&cçÌkçwmç DççÌj vç nçÇ
JççF&-HçÀçF& çÆkçÀmççÇ ÒçkçÀçj kçÀçÇ lçkçÀvççÇkçÀçÇ nÌ yççÆukçÀ GvçkçÀí vççcç kçÀçí GvçkçíÀ HççÇsí
DçbçÆkçÀlç lçkçÀvççÇkçÀçÇ kçíÀ uççíkçÀçÆÒç³ç Fmlçícççuç cçW DçbiççÇkçÀçj çÆkçÀ³çç iç³çç nÌ~

JççF&cçÌkçwmç HJççFbì ìÓ cçuìçÇ HJççFbì yḉç@[yçQ[

Jçç³çuçÌmç Skçwmçímç Òçoçvç kçÀjlçç nÌ

JççF&cçÌkçwmç, HJççFbì mçí cçuìçÇ HJççFbì yç´ç@[yçQ[ Jçç³çjuçÌmç Skçwmçímç
kçÀçí yçáçÆvç³ççoçÇ mçnç³çlçç kçÀjlçç nÌ~ Fmç ìçíHççíuçç@pççÇ cçW SkçÀ yçímç mìíMçvç kçÀF&
HççÆyuçkçÀ vçíìJçkç&À mçí pçáæ[ç nçílçç nÌ~ ³çí HççÆyuçkçÀ vçíìJçkç&À, çÆvç³çlç GHçYççíkçwlçç
mìíMçvç nçílçí nQ, pççí çÆkçÀ slççW Hçj uçiçí nçílçí nQ~ ³çí GHçYççíkçwlçç mìíMçvç,
pç©jlç kçíÀ cçálçççÆyçkçÀ GHçYççíkçwlççDççW kçÀçí DçHççÆuçbkçÀ Jç [çGvççÆuçbkçÀ yçQ[çÆJç[dLç
DççyçbçÆìlç kçÀjlçí nQ~ JççF&cçÌkçwmç, çÆJççÆYçvvç GHçYççíkçwlççDççW kçíÀ çÆuçS yuçÓìÓLç Jç
JççF&-HçÀçF& lçkçÀvççÇkçÀçÇ, 2 Jçí çÆ[çÆpçìuç Fbìj kçÀvçíçqkçwìçÆJçìçÇ Òçoçvç kçÀjlçç nÌ~
Fvç lçkçÀvççÇkçÀçW kçíÀ ®ççÆj$ççW kçÀçÇ mçbçÆ#çHlç pççvçkçÀçjçÇ ìíyçuç-3 cçW nÌ~
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According to communication theory, one can
have either high bandwidth or long range, but not
both simultaneously. However, Table 3 shows that
a fair long distance communication along with high
data rates can be obtained using WiMAX technology
equipment. In practical use, WiMAX technology can
provide a subscriber a symmetrical 2 way link at a
speed of 10 Mbps for a 10 Km  Line-of-Sight (LOS)
environment.

WiMAX Can Provide a 10 Mbps
Wireless Link, Over 10 Kms

ADVANTAGES OF WIMAX TECHNOLOGIES
WiMAX technology offers the following

advantages to terrestrial communication providers
(a) Very high speed
(b) Fairly long distance communication. WiMAX

changes the last mile problem for broadband
in the same way as Wi-Fi has changed the last
hundred feet of networking.

(c) Available bandwidth is shared between users.
(d) Subscriber stations are small and can be

mounted on rooftops
(e) The data is transmitted over air, thus

reducing cabling cost

THREAT TO ‘C’ BAND SATELLITE
COMMUNICATION

There are more than 160 Geo-Stationary ‘C’
Band satellites in orbit around the globe. India alone
receives more than 300 digital satellite channels
from C Band transmissions. Two out of 3 new
satellites being manufactured will continue to use
the ‘C’ band spectrum. Today in our country and
worldwide, most services like TV transmission to
Cable TV headends, Distance learning by
universities, National Doordarshan (DD1 and DD2)
network and disaster recovery etc. are provided
through ‘C’ band satellite links.

The development and usage of Broad band
wireless communication and WiMAX on extended
‘C’ band frequencies from 3.4 GHz to 3.7GHz will
cause significant interference for ‘C’ band satellite
links. The INSAT satellites, Russian satellites and
many others in the region, extensively use the 3.4
to 3.7 GHz spectrum.

mçb®ççj çÆmç×çblç kçíÀ cçálçççÆyçkçÀ DççHçkçíÀ Hççmç ³çç lççí G®®ç yçQ[çÆJç[dLç
nçí ³çç uçbyççÇ oÓjçÇ Jççuçç nçí, uçíçÆkçÀvç oçívççW SkçÀmççLç vç nçí~ nçuççbçÆkçÀ ìíyçuç
3 yçlççlçç nÌ çÆkçÀ G®®ç [íìç jíìdmç kçíÀ mççLç kçÀçHçÀçÇ uçbyççÇ oÓjçÇ kçíÀ mçb®ççj
mççOçvç kçÀçí JççF&cçÌkçwmç lçkçÀvççÇkçÀ GHçkçÀjCççW kçíÀ Fmlçícççuç mçí ÒççHlç çÆkçÀ³çç pçç
mçkçÀlçç nÌ~ J³çJçnççÆjkçÀ Fmlçícççuç cçW JççF&cçÌkçwmç lçkçÀvççÇkçÀçÇ GHçYççíkçwlççDççW kçÀçí
10 çÆkçÀuççícççÇìj uççFvç Dçç@HçÀ mççFì (SuçDççíSmç) JççlççJçjCç kçíÀ çÆuçS
10 Mbps kçÀçÇ iççÆlç Hçj çÆmçcçÌì^çÇkçÀuç 2 Jçí çÆuçbkçÀ Òçoçvç kçÀj mçkçÀlçç nÌ~

10 çÆkçÀuççícççÇìj mçí DççÆOçkçÀ kçÀçÇ oÓjçÇ kçíÀ çÆuçS JççF&cçÌkçwmç

10 Mbps Jçç³çjuçÌmç çÆuçbkçÀ Òçoçvç kçÀj mçkçÀlçç nÌ

JççF&cçÌkçwmç lçkçÀvççÇkçÀçÇ kçÀç HçÀç³çoç

JççF&cçÌkçwmç lçkçÀvççÇkçÀçÇ, ìíjçÆmì̂³çuç mçb®ççj-mççOçvç kçÀçí çÆvçvvç mçáçÆJçOçç Òçoçvç kçÀjlçç nÌ
(S) Dçl³çblç G®®ç iççÆlç
(yççÇ) kçÀçHçÀçÇ uçbyççÇ oÓjçÇ kçÀç mçb®ççj mççOççvç~ yç´ç@[yçQ[ kçíÀ çÆuçS uççmì

cççFuç mçcçm³çç kçÀçí JççF&cçÌkçwmç GmççÇ lçjn yçouçlçç nÌ pçÌmçç çÆkçÀ JççF&-
HçÀçF&, vçíìJççÆkç&bÀiç kçíÀ DçbçÆlçcç mççÌ HçÀçÇì kçÀçí yçouçlçç nÌ~

(mççÇ) GHçYççíkçwlççDççW kçíÀ yççÇ®ç GHçuçyOç yçQ[çÆJç[dLç kçÀçÇ çÆnmmçíoçjçÇ~
([çÇ) GHçYççíkçwlçç mìíMçvç sçíìí nçílçí nQ DççÌj Fmçí slççW Hçj uçiçç³çç pçç

mçkçÀlçç nÌ~
(F&) [íìç kçÀçí nJçç cçW ì^çbmçcççÇì çÆkçÀ³çí pççvçí kçíÀ ®çuçlçí kçíÀyççÆuçbiç kçÀç Kç®ç&

Içìlçç nÌ~
mççÇ yçQ[ mçÌìíuççFì mçb®ççj kçÀçí Kçlçjç

HçÓjí çÆJçMJç cçW 160 mçí DççÆOçkçÀ çÆpç³ççí mìíMçvçjçÇ mççÇ yçQ[ mçÌìíuççFì
kçÀ#çç cçW nÌ~ DçkçíÀuçí Yççjlç cçW mççÇ yçQ[ ì̂çbmçcççÇMçvç mçí 300 mçí DççÆOçkçÀ
çÆ[çÆpçìuç mçÌìíuççFì ®çÌvçuç ÒççHlç nçílçí nQ~ Òçl³çíkçÀ 3 vç³çí mçÌìíuççFìçW cçW mçí oçí,
Jçlç&cççvç cçW YççÇ mççÇ yçQ[ mHçíkçwì̂cç kçÀç Fmlçícççuç kçÀj jní nQ~ Dççpç ncççjí oíMç
Jç çÆJçMJç cçW ìçÇJççÇ ì̂çbmçcççÇMçvç mçí kçíÀyçuç ìçÇJççÇ ní[Sb[, çÆJçMJççÆJçÐççuç³ççW Üçjç
oÓjJçlçça çÆMç#çç, jç<ì̂çÇ³ç oÓjoMç&vç ([çÇ[çÇ1 Jç [çÇ[çÇ2) vçíìJçkç&À Jç DççHçoç kçÀç
mççcçvçç DçççÆo kçÀçí mççÇ yçQ[ mçÌìíuççFì çÆuçbkçÀ Üçjç Òçoçvç çÆkçÀ³çç pççlçç nÌ~

3.4 GHz mçí 3.7 GHz mçí SkçwmçìW[í[ mççÇ yçQ[ ÖçÀçÇkçwJçWçÆmç³ççW
Hçj yç´ç@[ yçQ[ Jçç³çjuçÌmç mçb®ççj Jç JççF&cçÌkçwmç kçÀí çÆJçkçÀçmç Jç Fmlçícççuç mçí
mççÇ yçQ[ mçÌìíuççFì çÆuçbkçÀ kçíÀ çÆuçS GuuçíKçvççÇ³ç nmlç#çíHç kçÀç Kçlçjç HçÌoç
nçí iç³çç nÌ~ FvçmçÌì mçÌìíuççFì, ªmççÇ mçÌìíuççFì Jç #çí$ç kçíÀ kçÀF& Dçv³ç
mçÌìíuççFì YççÇ 3.4 GHz mçí 3.7 GHz mHçíkçwì^cç kçÀç J³ççHçkçÀ
Fmlçícççuç kçÀj jní nQ~
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Several  national administrations have
designated portions of the frequency band 3.4 to
4.2 GHz for terrestrial wireless applications such
as broadband wireless access (BWA) and future
mobile service for 3G &4G systems. The proposed
spectrum used by different application is shown
above.

CAUTION !

REPORT PROVES MASSIVE
INTERFERENCE BY WiMAX TO

SATELLITE RECEPTION

In the US, the ‘Satellite Users Interference
Reduction Group’ (SUIRG) conducted extensive real
world trials to determine if any interference is caused
by WiMAX on ‘C’ Band Satellite reception. The tests
were conducted in late 2007, and the report released
on 3rd March 2008.

The tests, conclusively demonstrated that
WiMAX communications create significant interference
and can even completely disrupt C Band satellite
reception.

Formed more than 10 years ago, SUIRG, a non-
profit association of private and public sector satellite
organizations is dedicated to combating the increasing
and costly problem of satellite RF Interference.

The tests measured C/N (carrier/noise), I/N
(interference/noise), BER (bit error rate), and spectrum

 3.4 GHz 3.5 3.6 3.7 3.8 3.9 4.0 4.1 4.2 GHz

Table 4: Proposed Frequency Allocation For Various Terrestrial Wireless Services

BROADBAND WIRELESS ACCESS,
WIMAX

FUTURE MOBILE PHONE NETWORK
4TH GENERATION

BAND COMMONLY USED FOR C BAND DOWNLINKING TO CATV NETWORKS

kçÀF& jç<ì^çÇ³ç ÒçMççmçvç vçí yç´ç@[yçQ[ Jçç³çjuçÌmç Skçwmçímç (yççÇ[yuçÓS)
Jç YççÆJç<³ç kçÀçÇ cççíyççF&uç mçíJçç 3pççÇ Jç 4pççÇ pçÌmçí ìíjçÆmì^³çuç Jçç³çjuçÌmç
DççJçíovççW kçíÀ çÆuçS 3.4 GHz mçí 4.2 GHz kçÀçÇ ÖçÀçÇkçwJçWmççÇ yçQ[ kçÀç
çÆnmmçç çÆvçOçç&çÆjlç çÆkçÀ³çç~ çÆJççÆYçvvç DççJçíovççW Üçjç Fmlçícççuç ÒçmlçççÆJçlç
mHçíkçwì^cç kçÀçí vççÇ®çí çÆoKçç³çç iç³çç nÌ~

mççJçOççvç!

mçÌìíuççFì çÆjmçíHMçvç kçÀçí JççF&cçÌkçwmç Üçjç pçyçjomlç

nmlç#çíHç kçÀçÇ KçyçjçW kçÀç oçJçç
DçcçíçÆjkçÀç cçW mçÌìíuççFì ³çÓpçmç& FbìjçÆHçÀjWmç çÆj[kçwmçvç ûçáHç (Smç³çÓDççF&DççjpççÇ)

vçí mççÇ yçQ[ mçÌìíuççFì çÆjmçíHMçvç Hçj JççF&cçÌkçwmç Üçjç çÆkçÀmççÇ ÒçkçÀçj kçÀí nmlç#çíHç kçÀç
Hçlçç uçiççvçí kçíÀ çÆuçS JççmlçJç cçW çÆJçmlç=lç HçjçÇ#çCç çÆkçÀ³çç~ Fmç HçjçÇ#çCç kçÀçí
2007 kçíÀ Dçblç cçW çÆkçÀ³çç iç³çç DççÌj çÆjHççíì& kçÀçí 3 cçç®ç& 2008 kçÀçí pççjçÇ
çÆkçÀ³çç iç³çç~

HçjçÇ#çCç çÆvç<kçÀ<ç& kçíÀ ªHç cçW yçlççlçç nÌ çÆkçÀ JççF&cçÌkçwmç mçb®ççj-mççOçvç GuuçíKçvççÇ³ç
nmlç#çíHç HçÌoç kçÀjlçç nÌ DççÌj ³çnçb lçkçÀ çÆkçÀ mçbHçÓCç& mççÇ yçQ[ mçÌìíuççFì çÆjmçíHMçvç kçÀçí
OJçmlç kçÀj mçkçÀlçç nÌ~

10 Jç<ç& Hçnuçí mLçççÆHçlç Smç³çÓDççF&DççjpççÇ, çÆvçpççÇ Jç HççÆyuçkçÀ mçíkçwìj
mçÌìíuççFì mçbiçþvççW kçÀç içÌj uççYçÒço mçbiçþvç nÌ, pççí çÆkçÀ mçÌìíuççFì DççjSHçÀ nmlç#çíHç
kçÀçÇ yçæ{lççÇ Jç cçnbiççÇ mçcçm³çç kçíÀ mçcççOççvç kçÀí ÒççÆlç mçcççÆHç&lç nÌ~

³çn HçjçÇ#çCç mççÇ/Svç (kçÌÀçÆj³çj/vççí³ççpç), DççF&/Svç (FbìjçÆHçÀjWmç/vççí³ççpç),
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POSSIBLE THREAT FOR ‘C’ BAND
COMMUNICATION LINK

 A Satellite in the geo-stationary orbit (36,000
Kms above the Earth) broadcasts a few watts of
microwave signal over a wide foot print area. The
broadcasted signal gets attenuated by
approximately 200dB and becomes very weak at the
stationary reception centers on the earth. This weak
signal is received using a Dish antenna, which
collects and focuses this signal on sophisticated
electronics - Low Noise Block Converters (LNBs).
The LNB further amplifies the weak signal, more
than 100,000 times with minimal additional noise,
so as to provide clear TV picture.  Reception of these
weak signals can be easily disrupted by powerful
terrestrial transmissions in the same frequency
band, as will be deployed by WiMAX. WiMAX
transmitters broadcast high power signals in all
directions & can lead to total collapse of ‘C’ band
satellite reception in that area.

IMPLICATION OF WIMAX TECHNOLOGY FOR
DEVELOPMENT OF INDIA

In order to meet the vision 2020 objective,
the development and implementation of next

plots of a satellite downlink video channel. Two tests
were performed:

TEST 1:
The satellite antenna was kept at a fixed location

while a WiMAX base unit was moved to several
locations operating at various angles and distances
from the satellite antenna.

This test simulated moving WiMAX subscribers,
and their effect on C Band satellite reception.

The tests indicated that digital satellite signal
reception was completely disrupted by the WiMAX
signals, located even 1 Km away !

TEST 2:
The WiMAX base antenna was fixed at a

height of approximately 50 meters on top of a water
tower. The satel l i te antenna was posit ioned at
several different locations and at various angles and
at distances upto 12 Kms away from the WiMAX
antenna.  This s imulates a WiMAX base uni ts
deployed on cellular towers.

Results showed that the WiMAX transmitted
signal interfere with digital satellite digital reception
more than 12 Kms away from the WiMAX tower !

mççÇ yçQ[ mçb®ççj çÆuçbkçÀ kçíÀ çÆuçS mçbYçççÆJçlç Kçlçjç

çÆpç³ççí-mìíMçvçjçÇ kçÀ#çç (Hç=LJççÇ mçí 36,000 çÆkçÀuççícççÇìj) mçí SkçÀ
mçÌìíuççFì çÆJçmlç=lç HçáÀìçÆÒçbì #çí$ç kçíÀ THçj cççF¬çÀçíJçíyç çÆmçiçvçuç kçÀç kçáÀs
Jçç@ì ÒçmçççÆjlç kçÀjlçç nÌ~ ÒçmçççÆjlç çÆmçiçvçuç uçiçYçiç 200 dB Üçjç
DçìívçáSìí[ nçílççÇ nÌ DççÌj Hç=LJççÇ Hçj mLçççÆHçlç çÆjmçíHMçvç kçíbÀê lçkçÀ Hçnáb®çlçí-
Hçnáb®çlçí kçÀçHçÀçÇ kçÀcçpççíj nçí pççlççÇ nÌ~ Fmç kçÀcçpççíj çÆmçiçvçuç kçÀçí çÆ[Mç
SbìçÇvçç kçÀç Fmlçícççuç kçÀjkçíÀ çÆjçÆmçJç kçÀjlçí nQ, pççí çÆkçÀ Fmçí SkçÀ$ç kçÀjlçç nÌ
DççÌj Gmçí HççÆj<kç=Àlç Fuçíkçwì^ç@çÆvçkçwmç uççí vççí³ççpç yuçç@kçÀ kçÀvJç&ìj (SuçSvçyççÇ)
Hçj kçíbÀçÆêlç kçÀjlçç nÌ~ SuçSvçyççÇ, v³çÓvçlçcç DççÆlççÆjkçwlç vççí³ççpç kçíÀ mççLç Gmç
kçÀcçpççíj çÆmçiçvçuç kçÀçí 100,000 içávçç mçí DççÆOçkçÀ ScççÆHuçHçÀç³ç kçÀjlçç
nÌ, çÆpçmçmçí çÆkçÀ mHç<ì çÆHçkçw®çj Òçoçvç çÆkçÀ³çç pççS~ Fvç kçÀcçpççíj çÆmçiçvçuç kçíÀ
çÆjmçíHMçvç kçÀçí mçcççvç ÖçÀçÇkçwJçWmççÇ yçQ[ cçW MççÆkçwlçMççuççÇ ìíjçÆmì^³çuç ì^çbmçcççÇMçvç
DççmççvççÇ yçççÆOçlç kçÀj mçkçÀlççÇ nÌ, kçw³ççWçÆkçÀ JççF&cçÌkçwmç Üçjç Fmçí uçiçç³çç iç³çç
nÌ~ JççF&cçÌkçwmç ì^çbmçcççÇìj mçYççÇ çÆoMççDççW cçW G®®ç #çcçlçç Jççuçí çÆmçiçvçuççW kçÀç
ÒçmççjCç kçÀjlçç nÌ DççÌj Gmç #çí$ç cçW mççÇ yçQ[ mçÌìíuççFì çÆjmçíHMçvç kçíÀ
HçÓCç&lç³çç çÆsvvç-çÆYçvvç nçívçí kçÀç cççiç& ÒçMçmLç kçÀjlçç nÌ~
Yççjlç kçíÀ çÆJçkçÀçmç kçíÀ çÆuçS JççF&cçÌkçwmç lçkçÀvççÇkçÀçÇ kçÀç ÒçYççJç

çÆJçpçvç 2020 uç#³ç Hçj Kçjí Glçjvçí kçíÀ ¬çÀcç cçW, vçíkçwmì
pçívçjíMçvç yç´ç@[yçQ[ Jçç³çjuçÌmç mççÆJç&mç (JççF&cçÌkçwmç Jç JççF&-HçÀçF&) kçíÀ

yççÇF&Dççj (çÆyçì Fjj jíì) Jç mçÌìíuççFì [çGvççÆuçbkçÀ JççÇçÆ[³ççí ®çÌvçuç kçÀç mHçíkçwì^cç Huçç@ì
kçÀç cççHçvç kçÀjlçç nÌ~
HçjçÇ#çCç 1:

mçÌìíuççFì SbìçÇvçç kçÀçí çÆvç³çlç mLçuç Hçj jKçç pççlçç nÌ, pçyççÆkçÀ JççF&cçÌkçwmç
yçímç ³çÓvççÇì kçÀçí mçÌìíuççFì SbìçÇvçç mçí çÆYçvvç kçÀçíCç Jç oÓjçÇ Hçj kçÀF& mçb®ççuçvç mLçuççW mçí
HçjçÇ#çCç kçÀjlçí nQ~

Fmç HçjçÇ#çCç kçÀçí JççF&cçÌkçwmç GHçYççíkçwlçç DççÌj mççÇ yçQ[ mçÌìíuççFì çÆjmçíHMçvç
Hçj GvçkçíÀ ÒçYççJç kçÀçÇ Dççíj yçæ{çlçí nQ~

HçjçÇ#çCç mçbkçíÀlç kçÀjlçç nÌ çÆkçÀ çÆ[çÆpçìuç çÆmçiçvçuç çÆjmçíHMçvç, JççF&cçÌkçwmç
çÆmçiçvçuççW Üçjç HçÓCç&lç³çç yçççÆOçlç náDçç nÌ, Yçuçí ³çn 1 çÆkçÀuççícççÇìj Hçj çÆmLçlç nçí!
HçjçÇ#çCç 2:

JççF&cçÌkçwmç DççOçççÆjlç SbìçÇvçç kçÀçí HççvççÇ kçÀçÇ ìbkçÀçÇ kçíÀ THçj uçiçYçiç 50 cççÇìj
kçÀçÇ Tb®ççF& cçW mLçççÆHçlç çÆkçÀ³çç pççlçç nÌ~ mçÌìíuççFì SbìçÇvçç kçÀçí çÆJççÆYçvvç mLçuççW Jç çÆJççÆYçvvç
kçÀçíCççW Hçj DççÌj JççF&cçÌkçwmç SbìçÇvçç mçí 12 çÆkçÀuççícççÇìj kçÀçÇ oÓjçÇ lçkçÀ GçÆ®çlç mLçuç Hçj jKçlçí
nQ~ Fmçí Dçyç mçíu³çÓuçj ìçJçj Hçj JççF&cçÌkçwmç yçímç ³çÓvççÇì Hçj uçiççlçí nQ~

HççÆjCççcç yçlççlçç nÌ çÆkçÀ JççF&cçÌkçwmç ì^çbmçcççÇìj çÆmçiçvçuç, 12 çÆkçÀuççícççÇìj mçí
DççÆOçkçÀ kçÀçÇ oÓjçÇ Hçj çÆmLçlç JççF&cçÌkçwmç ìç@Jçj mçí çÆ[çÆpçìuç mçÌìíuççFì kçíÀ çÆ[çÆpçìuç
çÆjmçíHMçvç kçíÀ mççLç nmlç#çíHç kçÀjlççÇ nÌ!
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There was picture reception even with the
WiMAX carrier centered on the video carrier. However,
the data BER (Bit Error Rate) was degraded from 10-8
to an unacceptable BER of 10-4. This will result in an
un-acceptable TV picture, when re-transmitted over a
large analog or digital CATV network.

Calculations based on the initial measured data,
and scaled as per ITU criteria for WiMAX, indicate a
required separation distance of 278 km to reduce the
level of interference to meet the -10 dB specification.
Signal analyses for a flat non-blocking terrain to a
wooded hilly terrain, indicate that Satellite reception
will be disrupted by WiMAX systems located 50 to over
200 Kms away, depending on the local terrain and the
WiMAX output levels.

The full text of the WiMAX frequency sharing
with FSS earth stations Field Test Report and detailed
Test Plan & Procedures are available on the SUIRG
website at www.suirg.org.

C Band satellite reception is the life-line for the
over 10,000 Cable TV headends located in more than
5,000 Towns & cities countrywide. The TRAI needs to
look at the issue closely, before licensing WiMAX
networks in India – Ed.

generation broadband wireless services (WiMAX
& Wi-Fi) is imperative. WiMAX & Wi-Fi provide
solut ions for  high-speed communicat ion
requirements of video-conferencing, mobile TV
and interactive distance learning programmes.
WiMAX & Wi-Fi technologies can be rapidly
deployed throughout India, due to their powerful
signals and long distance coverage.

However, implementation of WiMAX creates
significant interference to the services offered by C
band satellite links (TV downlinks to CATV
Headends, disaster recovery etc.). Thus there is an
urgent need for the TRAI to address this issue and
simultaneously explore possible means for
implementation of WiMAX technology in India.
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