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The Article Provides A Brief Overview Of
WIMAX & Its Capabilities, But Cautions Of
Possible Interference With C Band
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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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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
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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
commercial
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ground -

satellite BAND TX- FREQUENCY | RX- FREQUENCY TR FE e
communication. Extended ‘C’ Band 5.850-6.425 GHz 3.625-4.200 GHz %| TF I de
A typical ‘C’ B - -

band satellite Super Extended C-Band 5.850-6.725 GHz 3.400-4.200 GHz I g@ﬂ-@
uses 3.7to 4.2 || INSAT C-Band 6.725-7.025 GHz 4.500-4.800 GHz | e=afdfedT &
GHz  for || Russian ‘C’-Band 5.975-6.475 GHz 3.700-4.000 GHz | fou (Feaze 4
?;;;Z,Tilé ntlg Palpa ‘C’-Band 6.425-6.725 GHz 6.425-6.700 GHz | 718T) 3.9 ©
Ground) and Table 2: ITU Approved C Band Variants ¥.R Ghz I
5.925 to 6.425 T (S

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
(¢)  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

(@) 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
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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

WIiMAX 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.
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WiMAX Provides
Point-To-Multi-Point
Broadband Wireless Access

JEAT TFIE Y3 T &

WIiMAX 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.

AT, @2 ¥ Wodl WEd dieds aaed TR
Pl AT TR T §1 S AT § UF 99 WIF 72
Ufectds T2as F ST &1 ¢l 3 Wi T2ah, 1 S
TIN Bd €, S fF ol | oAl B €1 T ST LM,
TR F A STHERN F A T SRACS Seiasy
Sefed Fd ¢ arshe, fafaer STl % fou sy |
AE-FE TEAE, 2 9 fefiied T Hifaafad e o 2
o qEAE F A F YR T 93 F B

PARAMETERS WIMAX WI-FI BLUETOOTH
Frequency 2-3.8GHz 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
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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.
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WIiMAX Can Provide a 10 Mbps
Wireless Link, Over 10 Kms
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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.

Available bandwidth is shared between users.

Subscriber stations are small and can be

mounted on rooftops

The data is transmitted over air, thus

reducing cabling cost

THREAT TO ‘C° BAND
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 wiill
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.

(©
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(e)
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BROADBAND WIRELESS ACCESS,
WIMAX

FUTURE MOBILE PHONE NETWORK
4TH GENERATION

3.4 GHz 3.5

4.1 4.2 GHz

BAND COMMONLY USED FOR C BAND DOWNLINKING TO CATV NETWORKS

Table 4: Proposed Frequency Allocation For Various Terrestrial Wireless Services

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.
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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
WiIMAX 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

qag !
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POSSIBLE THREAT
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 asto 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

FOR ‘C° BAND
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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 satellite antenna was positioned at
several different locations and at various angles and
at distances upto 12 Kms away from the WiMAX
antenna. This simulates a WiMAX base units
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 !
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generation broadband wireless services (WiMAX
& Wi-Fi) is imperative. WiMAX & Wi-Fi provide
solutions for high-speed communication
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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There was picture reception even with the
WIiMAX 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 WiIMAX 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.
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