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Optus C1 Overspill reception of National A Vertical and B
Horizontal Beams:
In Auckland New Zealand

The Optus C1 Satellite was manufactured under contract to Mitsubishi Electric Corporation who
sub-contracted Space Systems Loral for the design and manufacture of the space platform or
ifspacecraft bus. The Cl1l satellite consists ¢
various support systems that are required to control and maintain the satellite in orbit and operate
the on-board communications system. There liability of the platform itself is designed to be
extremely high, and extensive protection from platform failures is provided by built-in redundancy
and by emergency operating procedures which have been developed to counter any foreseeable
on-station situation.

The platform includes the power supply (solar cells and battery) which have been designed with an
adequate margin for successful in-orbit operation extending well beyond the satellite design life. The
C1 satellite commercial payload comprises a Ku Band repeater designed to provide Fixed Satellite
Services (FSS) to Australia and other specific locations in South East Asia, Asia and the Pacific. A
total of twenty-four active linear-ised transponders are provided.

Four beams are possible via the C1 satellite providing connectivity to the National Australia A (NA),
National Australia B (NB), National Australia /New Zealand (NANZ) and East Asia (EA). These
beams operate in orthogonal polarizations and each uplink beam operates in the polarization
orthogonal to its corresponding downlink beam. Telemetry and control of the spacecraft is provided
by Optus Satellite Operations staff from Sydney.

It is the National beams that we are interested in and what the approximate EIRP figures are to
Auckland. We know that individuals and broadcasters are receiving transponders from both
Horizontal and Vertical Australian only national downlink beam patterns. A lot has been written
about receiving these beam patterns. As yet no one has discussed EIRP levels and minimum size
reception equipment required, rain fade margins or service availability.

Hopefully this article wildl help solve tapmisl
signals. Three separate broadcast services use capacity on the national beams.

Firstly Optus Aurora occupy three national A vertical down link beam patterns covering the entire
continent of Australia and itsHowel i nGhrisstar
| sl andso Aurora utilizes Three Vertical dowr

independent broadcasters




Transponder No 3 12407 V /30,000 m/s FEC D
signal levels to Australia and New Zealand simultaneously.
However Transponder No 6 12527 /30,000 m/s FEC3/4 uses a national beam only to cover
Australia. Transponder No 10 12728 V .24450 m/s FEC ¥ also uses a national beam to cover
Australia.

Testshavepr oven that the satellite receiver r1eqg
before the receiver will produce an acceptable picture without any pixilation. Transponder No 10
only requires 3.2 dB before an acceptable picture is produced.

The FEC rate / bandwidth used have a direct effect on the STB threshold and the size of dish
required to provide a stable picture. Of course weather conditions also play a major factor in reliable
reception of Ku band signals.

When dealing with weak Ku over spill rain fade becomes a governing factor. Whilst 10m dishes
might be the norm for broadcasters such as Sky TV and TVNZ .The enthusiast has to be content
with more modest equipment. There has been great speculation on the Strength of the Optus C1

signals into New Zealand and the size of dish antenna required to produce stable reception.
The FEC rate / bandwidth used have a direct effect on the STB threshold and the size of dish
required to provide a stable picture. Of course weather conditions also play a major factor in reliable
reception of Ku band signals.

What has been established is that the South Island due to its location receives more favorable
signal strengths than the North Island. As with all overspill signals there is no set pattern to the
availability of signals which are dependent on weather conditions both at the transmit and receive

site.
We do know that the Horizontal coverage pat:Ht
than the Vertical o National B @s thb fecdprints ppadosy sleatby|
show.

Advertisement:

JXT1 Contact us for receiver and remote repairs
0217 439431 (City) 021 0294 6499 (North Shore)




National A or Vertical coverage map for Optus C1 @156 degrees east
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Note the position of the lower part of the South Island

National B or Horizontal coverage map for Optus C1 @156 degrees east
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Please note the difference between the Vertical National A and the Horizontal National B beam
downlink coverage pattern. There is no doubt that the Horizontal beams are stronger, at least to
Auckland. A 1m di sh mated with a decent LNBF such as
produce traces of the Horizontal Australian National beams. There are no signs what so ever of




the Vertical transponders apart from 12407 which is a split coverage transponder covering both
Australia and New Zeal and ANANZO

NANZ downlink coverage for 12407 Transponder 3

H i

Fi

TR

@ www, LungSat-Map1. conn EIRP (dBw)

112°F R G R LEsies 1w

Above is the down link coverage pattern of Transponder No 3 12407 /30000 m/s
FEC 2/3 providing a STB threshold of 4.2dB CNR.which will provide a receive CNR of over 11dB
when using a 65cm dish mated with a 0.3dbor better LNBF. Infact it is very likely that the published

(46) we estimate at | estrengthisfArinet 8hamoed by the verPDIBWWFEG i g 1f

rate AR2/36. Certainly CNR6és of 10 db + can

Below the actual channel line up
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http://www.sbs.com.au/
http://www.sbs.com.au/
http://www.optusbusiness.com.au/
http://au.tv.yahoo.com/
http://www.sbs.com.au/
http://www.sbs.com.au/radio/
http://www.coles.com.au/
http://unitab.com/unitab_help/radiotab/radiotab.stm
http://www.nirs.org.au/
http://www.rph.org.au/
http://www.bbc.co.uk/worldservice/
http://www.lyngsat-address.com/ss/SBS-TV.html
http://www.lyngsat-address.com/ss/SBS-TV.html
http://www.lyngsat-address.com/or/Optus-Business-TV.html
http://www.lyngsat-address.com/ss/Seven-Network.html
http://www.lyngsat-address.com/ss/SBS-TV.html
http://www.lyngsat-address.com/ss/SBS-Radio.html
http://www.lyngsat-address.com/cc/Coles.html
http://www.lyngsat-address.com/tt/TAB-Radio.html
http://www.lyngsat-stream.com/radiocountry/Australia.html
http://www.lyngsat-address.com/ln/NIRS-AUS.html
http://www.lyngsat-address.com/or/RPH-Radio.html
http://www.lyngsat-address.com/ab/BBC-World-Service.html
http://www.lyngsat-logo.com/tvpack/aurora.html
http://www.lyngsat-logo.com/tvpack/aurora.html
http://www.lyngsat-logo.com/tvpack/aurora.html
http://www.lyngsat-logo.com/tvpack/aurora.html
http://www.lyngsat-logo.com/tvpack/aurora.html
http://www.lyngsat-logo.com/radiopack/aurora.html
http://www.lyngsat-logo.com/radiopack/aurora.html
http://www.lyngsat-logo.com/radiopack/aurora.html
http://www.lyngsat-logo.com/radiopack/aurora.html
http://www.lyngsat-logo.com/radiopack/aurora.html
http://www.lyngsat-logo.com/radiopack/aurora.html

Irdeto 1

csih CBAA A il 334 74E

#--- SBS Radio South East FM A Aot 335 645 E

#-- SBS Radio Darviin FM A g 336 646 E

BIGW Big W Radio A I 337 69 E
- Irdeto 2

uce® UCB Australia A ::gz:g ; 338 55E
” SBS Radi Irdeto 1

adio Perth FM A rdeto 2 340 647 E

Aurora operates two other transponders to complete its required coverage for its customers which
are the ABC, SBS and Australian regional TV stations. 12527 transponder no 6 @30,000 m/s FEC
2/3 carries the following channel line up.

e I

ABC 1 WA A ::ggg; 601 | 800 \ 801E
Irdeto 1
m GWN A - 602 | 1792 1793 E
Westlink TAFE Educational TV A ::gz:g ; 603 | 64 @ 65E
Win TV (Australia) A ::ggg; 604 | 1536 (1537 E
o . Irdeto 1
” SBS One Adelaide A .5333 5 607 | 544 |545E
i Imparja . Irdeto 1
12527 V Imparja TV A irdeto 2 610 | 1024 [1025E
tp 6
-
DVB Nnitv . :
SR 30000 =—====  National Indigenous TV A F 611 | 1040 |1041E
FEC 3/4
14 " ABC Classic FM Western A ::ggg ; 622 804 E
14 1" ABC Radio National Western A ::ggg; 623 805 E
124 1 ABC North West (Karratha) A ::ggg ; 624 806 E
% 990 Information Radio A ::gztg ; 625 66 E
L0 12% ABC Goldfields-Esperance (Kalgoorlie) A ::gztg ; 626 807 E
# - SBS Radio Adelaide FM A ::ggg ; 627 546 E
Irdeto 1
ARDS Hrie 628 1072
CAAMA Radio A S ::ggg ; 635 1056 E
TEABBA TEABBA Radio A ::gztg 12 636 1057 E
5PYM (Umuwa) ::ggg ; 637 1058 E
2CUZ FM (Bourke) ::ggtg ; 638 1059 E

Irdeto 1
m PAKAM A rdeto 2 639 1060 E



http://www.cbaa.org.au/
http://www.sbs.com.au/radio/
http://www.sbs.com.au/radio/
http://www.bigw.com.au/
http://www.ucb.com.au/
http://www.sbs.com.au/radio/
http://www.abc.net.au/tv/abctv/
http://www.gwn.com.au/
http://www.wintv.com.au/
http://www.sbs.com.au/
http://www.imparja.com.au/
http://nitv.org.au/
http://www.abc.net.au/classic/
http://www.abc.net.au/rn/
http://www.abc.net.au/northwestwa/
http://www.inforadio.com.au/
http://www.abc.net.au/goldfields/
http://www.sbs.com.au/radio/
http://www.ards.com.au/radio.htm
http://www.caama.com.au/category/radio/
http://www.teabba.com.au/bracs/
http://www.pakam.com.au/
http://www.lyngsat-address.com/cc/CBAA.html
http://www.lyngsat-address.com/ss/SBS-Radio.html
http://www.lyngsat-address.com/ss/SBS-Radio.html
http://www.lyngsat-address.com/ab/Big-W-Radio.html
http://www.lyngsat-address.com/uz/UCB-Aus.html
http://www.lyngsat-address.com/ss/SBS-Radio.html
http://www.lyngsat-address.com/ab/ABC-Western.html
http://www.lyngsat-address.com/gk/GWN-Golden-West-Network.html
http://www.lyngsat-address.com/uz/Westlink-TAFE.html
http://www.lyngsat-address.com/uz/Win-TV.html
http://www.lyngsat-address.com/ss/SBS-TV.html
http://www.lyngsat-address.com/gk/Imparja-TV.html
http://www.lyngsat-address.com/ln/NITV-National-Indigenous-Television.html
http://www.lyngsat.com/freetv/Australia.html
http://www.lyngsat-address.com/ab/ABC-Classic-FM.html
http://www.lyngsat-address.com/ab/ABC-Radio-National.html
http://www.lyngsat-address.com/ab/ABC-Nortwest-WA.html
http://www.lyngsat-address.com/uz/990-Information-Radio.html
http://www.lyngsat-address.com/ab/ABC-Goldfields-Esperance.html
http://www.lyngsat-address.com/ss/SBS-Radio.html
http://www.lyngsat-address.com/cc/Caama-Radio.html
http://www.lyngsat-stream.com/radiocountry/Australia.html
http://www.lyngsat-address.com/tt/TEABBA-Radio.html
http://www.lyngsat-address.com/or/PAKAM.html
http://www.lyngsat-logo.com/radiopack/aurora.html
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Irdeto 1

PAW Radio rdeto 2 640 1061 E

Arrow F 641 1062 E
Irdeto 1

8HA Irdeto 2 642 1063 E

Mulba Radio el 643 1064 E
Irdeto 2

Gumala Radio Network leeie 1 644 1065
Irdeto 2

Again to increase the received signal Optus have used FEC rate 2/3 which once again provides a
STB threshold of approximately 4.2 dB CNR.

Aurorab6s | ast transponder nhichlbviersth® STB Breshadsevea n
lower to an approximate level of 3.2db CNR.

apclon

ABC 1 SA A ::gztgé 1001 | 816 817E
AEC
I ABC 1 Queensland A ::ggg; 1004 | 784 |785E
ABE
I ABC 1 NT A ::ggg; 1007 | 832 |833E
AB!:
I ABC 1 ACT A ::gz:g; 1010 | 768 |769E
(44 2% ABC Classic FM South A ::gz:g ; 1021 820 E
144 ¢ ABC Radio National South A ::gz:g; 1022 821 E
PO - Irdeto 1
12728 V 100 2" |JABC North and West (Port Pirie) A rdeto 2 1023 822 E
tp 10 (4 " ABC Classic FM Northern A S 1024 836 E
NA
DVB 14 4% ABC Radio National Northern A ::ggg; 1025 837 E
SR 24450
FEC 112 (08 2" ABC Northern Territory (Katherine) A ::gz:g ; 1026 838 E
§¢ ™ ABC Classic FM Queensland A ::ggg ; 1027 788 E
100 2% |JABC Radio National Queensland A ::ggg; 1028 789 E
(00 250 ABC Western Queensland (Long reach) A ::ggg ; 1029 790 E
(00 25 /ABC Central Australia (Alice Springs) ::gz:g ; 1030 839 E
: 5 Irdeto 1
“ J ABC Triple 3 A'S o2 1032 77.E
Parliamentary News Network ::gztg ; 1033 776 E
80 " ABC Far North Queensland (Cairns) A ::ggg ; 1034 791 E
£¢ 2 ABC Victoria :: dd(;le 1036 777E
154 2 ABC Classic FM South East A ::gztg; 1037 772E
(¢ ¥ ABC Radio National South East A ::gztg; 1038 773E
14 ' ABC Western Plains (Dubbo) A Irdeto 1 1039 T74E
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http://www.warlpiri.com.au/radio/
http://www.abc.net.au/tv/abctv/
http://www.abc.net.au/tv/abctv/
http://www.abc.net.au/tv/abctv/
http://www.abc.net.au/tv/abctv/
http://www.abc.net.au/classic/
http://www.abc.net.au/rn/
http://www.abc.net.au/northandwest/
http://www.abc.net.au/classic/
http://www.abc.net.au/rn/
http://www.abc.net.au/nt/
http://www.abc.net.au/classic/
http://www.abc.net.au/rn/
http://www.abc.net.au/westqld/
http://www.abc.net.au/central/
http://www.abc.net.au/triplej/
http://www.abc.net.au/newsradio/parliament/overview.htm
http://www.abc.net.au/farnorth/
http://www.abc.net.au/victoria/
http://www.abc.net.au/classic/
http://www.abc.net.au/rn/
http://www.abc.net.au/westernplains/
http://www.lyngsat.com/freeradio/Australia.html
http://www.lyngsat-address.com/ab/ABC-South.html
http://www.lyngsat-address.com/ab/ABC-Queensland.html
http://www.lyngsat-address.com/ab/ABC-Northern.html
http://www.lyngsat-address.com/ab/ABC.html
http://www.lyngsat-address.com/ab/ABC-Classic-FM.html
http://www.lyngsat-address.com/ab/ABC-Radio-National.html
http://www.lyngsat-address.com/ab/ABC-639-NW.html
http://www.lyngsat-address.com/ab/ABC-Classic-FM.html
http://www.lyngsat-address.com/ab/ABC-Radio-National.html
http://www.lyngsat-address.com/ab/ABC-Territory.html
http://www.lyngsat-address.com/ab/ABC-Classic-FM.html
http://www.lyngsat-address.com/ab/ABC-Radio-National.html
http://www.lyngsat-address.com/ab/ABC-Radio-WQLD.html
http://www.lyngsat-address.com/ab/ABC-TripleJ.html
http://www.lyngsat-stream.com/radiocountry/Australia.html
http://www.lyngsat-address.com/ab/ABC-Far-North-QLD.html
http://www.lyngsat-address.com/ab/ABC-Classic-FM.html
http://www.lyngsat-address.com/ab/ABC-Radio-National.html
http://www.lyngsat-address.com/ab/ABC-Western-Plains.html
http://www.lyngsat-logo.com/tvpack/aurora.html
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Apart from These active transponders using the National A Vertical down link beam pattern.
Australiads Aus atatheir Ray TV nétwoxrks wsihg aMix ef Horizontal and vertical
down link coverage patterns.

As previously stated the horizontal transponders using the National B downlink beam coverage
pattern appear to have a stronger signal into parts of New Zealand. SO what is required to affect
any kind of reception from these overspill beam patterns? Our testing is confined to Auckland other

places may differ by a Db or greater either Plus or Minus There are no set rules to the amount of
receivable signal to any given location. Side lobes 5 and 10 degrees from the bore site can
sometimes provide signals that are receivabl e

fortuitous reception of Optus C1 National A and B transmissions are due to Optus coverage of

Norfolk and Lord Howe Islands.

It is possible to see the transponders by using a spectrum analyzer on as small as a 1m dish, these
transponders are not receivable but they are certainly present increase the dish size to 1.2m and
the horizontal transponder sets become more visible. However apart from Transponder No 3 12407
/30,000 FEC2/3 no other signs of Verticals are easily recognizable.
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I ncrease the dish to 1.8m with a decent
interesting. The Horizontalsnow bur st into | ife with CNR
lock on many of the Austar and Foxtel services.
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1.8m channel master Ku rated offset dish.

Given the testing done by JX Sat over the last week or so, we estimate the Horizontal transponders
to provide an EIRP to Auckland of approximately 35/36 DBW providing a signal of 6/7+ db CNR for
a STB turn on and quality picture of 5.2dB using FEC %

The Vertical transponders are weaker by at least 2 db depending on which FEC configuration you
are trying to receive. The easiest we have found has been transponder 10 12728 V 24450 FEC1/2
providing an STB threshold of approximately 3.2dBCNR, the 1.8m provides a little over 5.00 db
CNR on this transponder providing clear reception of the following channels featured in the list
below.

One strange issue arose in the fact that 12527 and 12407 and other verticals from Austar were
present and were able to be resolved with the exception of 12728V the ABC multiplex which
showed above threshold on boththe A Fi r st Stri ked meter and the
slightly to the left and up comes 12728 V but 12527 V disappears due to the signal dropping under
5.6dB.




This could be due to the fact that this commercial dish should be used with its mated Feed
assembly. It was also found that the correlations in actual feed horns made a difference of up to a
couple of dB. Clearly for reception of these signals your system if 1.8m needs to be optimized.

INFO 156°E

SBS QLD

SBS SE

SBS SA

SBS WA

ABC WA

7 Central

GWN
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Irdeto

7/N /130000

15 €1 156.0° ® Find(All CH)

— . —

«ine Satellite [All]
«ms Satellite [All] % u» Favorite [All)
uwm Favorite [All]) g » Network [All]
Network [All] e CAS [AlU])
= CAS [All] : " e Sort[None]
® Sort [None] » Edit [None]
Edit [None] /30000
C1 156.0°E ® Find(All CH)
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Conclusion

As can been seen it is possible in Auckland at least to effect reception of both the National A
Vertical and National B Horizontal beams which cover the entire continent of Australia .

These services are encrypted using Iredeto 1, Iredeto 2 and NDS so they are not FTA channels.
TheAust ar and Foxtel Pay Channels are defiantly

As stated we estimate the signal from the Horizontals to be 35 /36 dBw to Auckland providing a
CNR of 5 to 7 dB under clear sky conditions. The 1.8m exhibits rain fade to the Vertical
transponders under light to moderate rain conditions or very heavy cloud cover.

The Horizontals are a little more robust than the Verticals.. Optimum dish size to provide 99.99%
service availability is 4.5m, depending on where in New Zealand the reception equipment is located.
There are no rules governing the reception of

individual to try and see what the signals are like at their location.

We will be testing a 2.4m solid dish over the next few weeks on Optus D1 and D3 so stay tuned for
the next instalment of fout of footprint receptiono .
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