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CNN SAYS ''YES'' TO SPACE!
Tumer Intemational Australia Pty. Ltd. formally notified SPACE Pacihc of a decision to launch an

analogue Pacific Ocean Region service on PanAmSat PAS-2 on the l4th of December. Actual analogue
"tests" on transponder lOH had begun on the 10th of December and were first reported by Bryon Evans
of Pacific Antennas SVhangaparoa, NZ). This is considered a major victory for the trade association
SPACE Pacific and a significant "building block" for the growth of SMATV, CATV and DTH system
grou'th in the Pacillc using PAS-2 signals

Tumefs Greg Ell (14 December) notification to SPACE:
'CNNI is now on PanAmSat-2 in the clear. We will be running tests over the nextfew weeks
to get the signal as good as we canfrom a technical view. This will be on NTSC delivery.

(Then) we will scramble ear$t in 1995 with the final decision yet to be made on the encryption
to be used. It will not, however, be in the format originally considered which yvould have required

a decoder costing U5817,500..
Turner's analogue CNNI feed is "sandwiched in" on transponder 10 with CDV feeds. TRl0 is 54Itftlz

wide (see SF No. 3, p 6) and the needs of the CDV service channels take priority over the analogue
NTSC feed. Testing since the 1Oth of December has sought to find the optimum analogue bandwidth for
CNM while still presewing the transponder spectrum space required for the compressed digital video. A
second consideration will be the amount of porver. as a percentage of the total transmission power
avarlat'rle. which can be used fbr the analogue t-eed. Tests underway since the 1Oth have been varying the
relative percentages of total power available befiveen the CDV service channels and the analogue service
channel.

Pacific Anterura's Bryon Evans immedrately began conducting his own tests with various size dishes
between 1.8 and 5m to determine how small a dish could be used for the CNN feed on TRl0. SatFACTS
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reader Danny Deng of Auckland, who is opening a satellite system retail business to serve the North
Island Chinese community with Chinese Television Network and other programming found the pictures

barely acceptable on his l.8m test dish. Evans confirmed this but also found that if the installer carefully

selects his receiver and properly installs a linear polarisation feed, "acceptable pictures" are possible with

a 1.8m size dish. Evans believes the correct installation size for (lrlew Zealand) users who will want

CNM (on subscription) will be in the 2.4 to 2.8m range. For Australia, see What Dish Size?, below.

Here are the reasons behind these recommendations:
a) CNM's analogue signal is sharing a 54 };4JIz wide transponder with considerable MCPC (digital)

data. It is likely to end up in a 20 lvfrfz (wide) bandwidth. The receiver, to optinrise CNM in this

semi-hostile environment, will require adjustable bandwidth tuning (to optimise to the actual bandwidth

or a tad less).
b) On the opposite polarity (transponder 9\) is the Prime Sports analogue signal. Evans found and

SatFACTS confirms that some of what appears to be "sparklies" in the picture is actually a combination

of cross-pole signal from the PRIME Sports transponder and the CDV data on TR10H. The correct

installation hardware will include a feedhom with linear (not circular) switchable polarisation.

c) Subject to confirmation from Tumer, it is likely the final "power level" for CNM in analogue will be

reduced by 3 to 4 dB from a comparative signal such as CMT. Therefore those 1.8m dishes that were

producing "noise free" pictures on CMT will find they need just a bit more antenna gain for CNM; thus

Lhe 2.4 to I .8m dish size suggestion.
For a discussion of the CNM analogue service pricing, and the method of obtaining CNNI on

subscription" see SPACE Notes in this issue.

WHA'T SIZE DISH FOR PAS-2?
Several dozen SaIFACTS readers in New Zealand and Australia have reported "perfect picttres",

especially on CMT (TR7\D, CTN (i5\D and Ait{BC (13\D, with dishes in the 1.8m size range. Many of

these reporters only had access to circular polarisation gntelsat) feeds at the time of their observations;

improvement in performance can be expected with proper linear polarisation feeds.

The cover4ge ("footprint") map on the following page requires some explanation. Satellite designers

predict their coverage based upon what they believe they know about the satellite's transmitting antenna
performance prior to satellite launch time. Following the launch" satellite operators will modify their

pre-launch "footprint" coverage maps rvith updates. The map on page 3 is the most recent PAS-2 map
available.

To have a threshold qualitl, picture with
a 1.8m dish and a tlpically 21 |r&.lz
bandwidth requires a "fbotprint" of at least
34 dBw; the kind of level rvhich AsiaSat 2
will place into eastem Australia by late
August. The PAS-2 level into portions of
the eastem Australian coastal area
(Sydney) is 37 dBw; the chart (left) says
that threshold pictures are likely on dishes
as small as 1.2 metres. In New Zealand,
the footprint map (page 3) suggcsts thc
eirp dBw signal level is 2!) ilBw (except in

" East Cape where they claim 30 dBw).
Real-world results tell us the actual signal
levels in the Auckland region (for
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LATEST REVISION for PAS-2 Pacific Rim Beam footprint levels. see text

example; others as far south as Timaru report similar resuls) are more likely to be in the 34 dBw region.
PanAmSat has no explanation for this; watch and enjoy with smaller dishesl

Transponder "loading", how each programmer "loads" up the transponder (or portion of a transponder
using MCPC digital) will have a direct bearing on your results with varying dish sizes. Ideally, all
transponders would arrive at your desired location with the same signal level. This is not an ideal world
and thcre will be variations of as much as 4 dB between the weakest and the strongest. 

'fhis 
says you

design the receive system for the weakest, and that in turn leads Bryon Bvans and others to the 2.tim (8.-5
[eet) "comlrromise" size for New Zealand. In Australia's eastem coastal areas a 1.8m (5.9 t'eet) would
appear to be a suitable compromise size although certainly l.2m will supply high quality pictures on the
stronger transponders. To report your own observations, especially outside of Australia and New
Zealand, see "January Reporting Form" on page 20 of this issue.
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IIPDATE - TFIE POR Satellite Month
As reported in SF No. 4 lntelsat 180 is now occupied by the 5l I satellite after a move from 177E. We

asked readers throughout the POR to use our December "Report Form" to share their observattons. Most
observers repofted no apparent changes in I51 1 service from predecessor I5fJ8 and that is as it should be.
'lhere 

was a pattem, however, with many Australian viewers telling us the vidrplex signals on TR9
(3.876 MHz) were dovin in level tiom i508. Several New Zealanders reported Worldnet (TRl4 3,975

MHz) dorvn a dB or more. More recently, Australia 9 (:TP.22,4,135) has been using both LIIC and RHC

for a pair of separate video signals (this will cause major problems to users with linear feeds!).

Gorizont-Rimsat 130E: The RAI-TV operating schedule now begins around 1200 UTC (TRl 3,675)

although during the Christmas holidays the channel ran expanded hours including several very recent
American movies. More importantly. a new Manila philippines) test card (ABC-5 Manila) has been seen

testing on TR3+ (3,780). T. Schroder (Qld., Australia) was first to report the channel (27 December)
noting it is " only slightll, weaker thun RAJ-TV and near threshold even on a l.Bm dish.' The programme

audio observed has been English (l) so this one will bear watching although no New Zealanders have
reported this one. Shane Wilson Qr,'Iareeba, Qld) also reports RAJ TV and ABC Manila plus Sun-TV
(Rl+ 3,725), Asia Net G9 3,S20), Udaya TV (R.10 3,924). Ricky Dizon at Kampana Television
Corporation (Ii4anila) advises the 1308 bird is a " standard Gorizont launched in Noventber 1993 with 6

C band and I Ku band transponder on board."
Gorizont 142.58'. The distinctive "envelope" of MCPC (compressed digital video) is reported by

observer Dunnett Q.Jerv Zealand) on approximately 3,825 MHz. Ricky Dizon of AllAsia ViaSatv Manila

has told SF 'We plan up to ten channels in CDV but there is no CDL'yet there." Dunnett's spectrum
analyser suggests otheruise. Dizon also advises "Hindi movies are coming to 142.5' but no start date

has been announced (see SF No. 3. p.5)
PanAmSat PAS-2 169E: Discovery in PAL B-MAC appeared on TR4 (3,875 MHz) December 23;

within New Zealand, SKY Network is the programming rep (John Fellet 09-579-9999) but prices have
not been announced. Chinese Television Network stopped free to air analogue at midnight December 31st

TR15 but continues transmitting in S/A CDV on TRI; programming subscription from Bemard Cheung
(flong Kong) FAX 852-2505-1430. Additional details in March i5 SF. CNM appeared in free to air
analogue 10 December TR10 3,966MI12', details pages 1 and 13 this issue. CountryMusic Television
was to begin running CDV in parallel to their tiee to air analogue signal December 24 and is scheduled to
cease their free to air feed 15 .Tanuary. Subscription details are expected shortly through SPACE Pacific.

Intelsat l77ll80'. BBC News and (,lBS Evening News. previously I180E, nor.v at 1 1[t[t and I i 3L) LITC
weekdays 11778 TR2:j RH(l in liee to air analogue. Canal Plus, 24 hour French movie and feature service
distributed in Europe. North America on subscription scheduled on Il77E or 1B0E this month in
Thomson CDV format. Service will be downlinked to New Caledonia and redistributed on LIIIF in
encrypted format similar to SKY Network QrfZ) at US$60 per month (l).

INDIAN: RAJ-TV (130E),

Asia Television Nehvork
( I 12 5E) ull Srrr dish sze
RUSSI^{N: I\4oscorv "l

(103E. l4-sE) 3.7rn dish stze.
MANDARIN: Zhong Tian in
S1A CDV, PAS-2, 2 - 4m.

F-RENCIH: RFO (TRl8) I l80;
Canal + (shortly) in Thornson
I ]DV.
.L\PANESE: NHK Nightly
News fonly),0900 UTC, I180.
GERMAN:Deutche Welle
l900I.ITC dailv. I180.

ENGLISII: CNNI 24 hours
(I180, PAS-2); Pnrne Sports
(0,s30- I 030 UTC.; PAS-2.
ANII t '  (  I  500-2.100 UI ' ( '  )
PAS-2; BBC News I177, ABC
Mamla on 130E. various US
feeds Il80; ABS-CBN PAS-2.
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Palr TV Coming To Australia?

DIGICIPHER MPEG 1.5 TESTS BEGIN
FOR AUSTRALIS ON OPTUS 81

Ns fffiqal\eard_J_ej
Optus refuses to verilv that Digicipher compressed digital video MCPC (multiple channel per carrier)

signals that began appearing on horizontal transponders l0 and 11 the week prior to Chnstmas are for
Australis, the satellite delivery pay television company. However, SatFACTS did obtain a form of
verification by reporting to Australis reception of the signals and this elicited a response of "You are
kidding - in Nev, Zealand?".

We have also verified the test signals are originating at the Belrose Q.{SW: 33.445, 151.138) uplink
facility. The last official word from Australis conceming their own "Galaxy Service" pay television
service said the uplinking would be done from a new (Tebruary scheduled start-up) Adelaide region
facility. However, in the Australian media a spokesperson for "Galaxy" has suggested that limited testing
of a sports channel could begin at any time.

Transponders lOH and llH are opposite in polarity to the
more common ABC/SBS/occasional news feeds found on
transponders 5 and 7 of Bl. This means those with present
reception will need to switch their feed hom (LNB) feed
probe 90 degrees (quarter tum) to peak up on the horizontal
polarised signals.

The good news at this point is the signal levels on i0 and
11H; as shown on page 18 in this issue. For reference, the
occasional news feeds on Optus 81 TR5L are strong enough
using the south-east Australia beam that above threshold
reception is possible in New Zealand with antennas in the
90cm class. On the opposite end of the spectrum,
AussatiOptus A3 services (TRs 5L,7Li) and B1 services from ABC and SBS are at orbelor.v threshold
even on high efticiency 3m range dishes and the best electronics. Spectrum analyser measurements of
the Optus TR10 and 11 feeds were begun by Kiwi observers almost from the day the MCPC signals first
appeared. C)n average. the signal levels are approximately 7 dB stronger than the ABC and SBS feeds.
and only a couple of dB weaker than the "hot" transponder 5L "occasional feeds". We compile that here
for you.

Digicipher 1.5 is an interim CDV format from General Lrstruments and is in (American format) NTSC.
Australis has been criticised in the Australian media for selecting an NTSC format but with Digicipher 2
transmit and receiver hardware (which will function in PAL) scheduled for world-wide deplopnent in the
second half of 1995. Australis/Galaxy is likely to upgrade by the end of 1995 Anyone using the initial
I .-5 format service wrll be faced with NTSC to PAL format conversion after the satellite signal is received.
SaIFACTS is currently testing a Digicipher 1 .5 format model 1500 receiver using the C hand PAS-2
transmissions of Ghilippines) ABS/CBN and we will have a report in our lrebruary issue. Australis i
Galaxy tests on TR1 1H are typically NTSC colour bars with ,5 "video channels" tumed on ((-t. 1.2,5 and 6).
A 3m+ Auckland dish measured 13 dB Cn{R on both TRl0 and 11 MCPC carriers from Australis. For
Australis/Galaxy marketing FAX 61-2-325-7444.For GI units inside of New Zealand. Maser Technolory
Group (Auckland) 64-9-479-6536 fKen Clark).

AJ/T568 Bl/160E

TRlV/data --.9m

TR5V >3m <1.0m

TRTV >3m >3m

TRl0/t I H l.2m likely
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PanAmSat's Ku Dilemma
A Great Bird, Great Coverage

and No PORCustomers!

The POR May "Lose" This One

PanAmSat PAS-2 was designed to provide both C and Ku band service, simultaneously, with up to 36

separate (analogue bandwidth) programme channels on each band. On C band, there are two separate

transmit antenna "pattems" available; the Pacific Rim Beam GRB) and the Oceana Beam (OB). Only

three of the 16 C band transponders have Oceana Beam capability; all 16 C band transponders have PRB

capability. To date only the PRB has been used by users.
The design antenna transmit pattems on Ku band are more versatile:

l) Northeast Asia Downlink Beam (ttEAB): Boresighted on Korea and Taiwan (50 dBw), antennas as

small as 0.5m are practical in these areas with slight larger antennas for Japan and most of eastem China.

There are four transponders available on this beam.
2) China Doivnlink Beam (CB): Boresighted on the central Chinese coast (Amoy) at 52 dBw, this

translates to 0.4m dishes with dishes in the up-to 0.5m class for virtually all of China and Taiwan

(including Hong Kong). There are between 5 and 8 separate full transponders available on this beam.

3) Australia / New ZealandDownlink Beam (AI*{ZB): Boresighted on North Island Qrlew Zealand) as

well as the Australian states of Victoria, South Australia, New South Wales, Queensland @risbane
south) and south-westem Australia at 45 to 46 dBw, this translates to 1m size dishes. There are from 4 to

7 transponders on this antenna service.
PanAmSat has built into PAS-2 the ability to svdtch the boresight antenna patterns on some

transponders (see page 2, this issue). As a minimum., the NEAB will always have four dedicated

transponders. However, on the CB and AIIZB
there are switching capabilities such that Australia
and New Zealand could end up with access to as
many as 7 fulI transponders, or, as ferv as 4; the
difference switching to the China Beam if that is
rvhere the business activity develops.

Under Australian "rules" pay television
programming may presently be delivered to any of
the following categories via either C band or Ku
band encrypted service:

a) Hotels, b) Banks, c) Govemment departments,
d) Private businesses

Pay television (defined as any service for which a

t'ee must be paid for routine access) cannot be
delivered via satellite to a private residence unless
the pay telcvision is transntitted to the private

residence via an Australian (domestic) satellite.

Ir,fany businesses already "subscribe" to CNM, for

exanrple. taking either a direct satellite feed from
Il80 or connected via the Ozpac Optic cable (out

PAS-2 Northeast Asia Ku Downlink Beam
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PAS-2 Ku band China l)orvnlink Beam PAS-2 Ku bancl Australra ,' Ncw Zealancl Beam

of Melboume). Hotels presently pay in the range of ,4$2.-50 per room per month tbr this service in motel
and hotel environments, or A$30 per year (per room).

The primary usefulness for PAS-2 in the Australia (and New Zealand) marketplace would be for the
delivery of "pay television" to customers. In almost any intelligent business plan, DTH (direct to home)
service is included. However, at least through 1996 (under present rules) DTH service from PAS-2,
because it is not an Australian domestic satellite, is forbidden.

A number of programmers are presently negotiating with PanA,rnSat for the rights to bring pay
television services into the Asian (China) region. And what is likely to happen il Australia sticks to its
present prohibition against DTH from PAS-2 is that 3 of the 7 potential transponders now available for
service on the ANZII will be purchased by Asian / Chinese interests. \\hen this happens. PanAmSat will
[''e tbrcec-l to push a button that c]irects these transponders away tiom ANZB ancl into A.sia proper. At that
point Australia and New Zealand have lost access to a valuable resource; moclcrately high power Ku
t.'and transponders capable of serving DTH and other dishes down to at least the lm dish size level.

The clock is running and the odds are building each day that by 1996, when Australia may allorv use of
PAS-2 for DTH into Australian homes, that 43Yo of the presently available Ku band transponder space
will have gone, perrnanently, to Asian interests. PanAmSat has consistently attempted to point this factor
out to Australian authorities rvho today stand frrm in their ban of use of PAS-2 for DTH power level
services. Alas, by 1996 when the present rules may change, it could be too late.

THIS GI Digicipher I
C-I)V receiver is now

bcing tcsted by
SatI,'A( l'I'S: A report

in F-ebruary!
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THRESHOLD EXTENSION
DOES IT REALLY WORK?

(Part Two of fhree)

IN REVIEW
Analogue format satellite receivers have an "F'M threshold," defined as the satellite signal level

required to override internal (receive system created) and external (galactic and manmade) "noise."

In the satellite equation, noise is bad, signal is good. LNBs are rated by their "noise factor" with C
band LNBs generally in the 25 to 40 degree
K(elvin) temperature range, Ku band LNBs in
the 1 dB noise figure range. Kelvin and noise
figure are interchangeable LNB "rating"

systems. In both cases, the noise factor of the
LNB is a major factor in determining the
"threshold" for the receiving system. In both C
and Ku systems, the lower the noise factor of
the LNB, the beffer the system performance
and the "lower" the threshold.

Perfect pictures occur when the available
satellite srgnal is strong enough to override any
system noise. This generally occurs when the
receive system satellite signal level is in the 7 to
9 dB signal level region, reference the system
noise level. In professional circles this is called
the 'C,ttrR' for Carrier to Noise Ratio;
increments of carrier (srgnal) greater than the
system noise. A CA{R of 7, 8 or 9 dB usually
produces pictures that are at least equal to the
threshold of the receiver. The threshold of a
receive system is traditionally "static," known
(or computed) in advance. When a dish and
LNB combination produce pictures that are
"below threshold" (i.e., pictures with noise degradation), you can improve the pictures by
increasing the dish size (producing more signal: the "C" in C/NIR) or by decreasing the system
noise (a better LNB with a lower "noise factor": the "N" in CAIR.

As the chart here shows, the picture quality (SAIR along left hand side) varies rapidly as the
C/NR improves fiom I dR to the threshold point (7 dB in chaa). Once the srgnal level achieves
"threshold" everything changes; tiom that point onward a 1 dB improvement in C/NR also
produces a I dB improvement in SAtrR. Logic suggests that if you reduce the threshold point, you
can get beffer pictures "sooner" with less actual CAJR. This is the premise behind "threshold
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extension;" by extending the threshold downward to a lower CA{R point, you achieve better
system performance. Alas, saylng it is one thirg; achieving it quite another.

'I'hreshold 
extension systems seek to reduce the level of signal (C in CAfR) required to create a

noise-free picture. In SF No. 4 we reviewed how a receiver that narrows the bandwidth can
improve the C,AIR but only by adding new (fidelity-limiting) forms of degradation in the process.
The most desirable form of threshold extension eliminates noise ("sparklies" or snow in the
picture) without adding new forms of degradation.

To really extend (reduce or lower) the threshold, a receiver would create a new threshold point
fuither down the curve; say at 4 dB CAIR. And it would, at that threshold pofu, produce the same
quality picture you now have with a "standard receiver" at the 7, 8, or 9 dB CA{R point. Such a
receiver rvould have a threshold "curve" such as that show here. This is basically the curve for a
"standard" receiver, shown on page 8, but reduced to create a threshold point of 4 dB CAIR rather
than at 7 dB CAiR.

"Without degradation" is a major limiting
factor for threshold extension because none of
the receivers which claim "threshold extension"
actually lower the threshold below the nominal
7 dB point. Rather, they attempt to create a
picture with fewer "sparklies" (noise bits) by
either narrowing the receiver bandwidth (which
produces multiple forms of undesirable
degradation including tearing of the video on
saturated bright colours), or, using digital
techniques to identi$ noise bits. Once the noise
bits are identified and removed from the
image, the "holes left" by removing the noise
(removing the noise or sparklies also removes
the picture bits hidden behind the noise) are
&stally filled with "similar" picture bits from
another portion of the image. Thus a digital
processor recreates missing picture parts by
identifuing and replicating similar picture bits in
portions of the image that were not destroyed
by noise. This is all very clever, but is it really
threshold extension? The answer is no.
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Attackins The Noise
To rea$ reduce the threshold from 7 to 4 dB requires violating a law of physics or two. As

detailed in SF No. 4, every bandwidth has "noise" inside. And the wider the bandwidth, the greater
the amount of noise. It is this "law" which receivers that allow the user to narrow up the bandwidth
take advantage of; reducing the bandwidth reduces the noise. C)f course it will also reduce the
amount of signal present as well, as explained in SF No. 4.

The amount of noise within the chosen bandwidth is partially a function of the receiver system
electronics. Lowering the LNB noise temperature improves things by reducing one source of
noise. Careful design of the receiver's IF gain section and filters (the filters determine the width of
the signal processed) can also improve (by reducing) the noise contribution from the receiver. The
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portion of the receiver that magically changes the "RF" (radio frequency) srgnal to a "video" signal,
the demodulator, is another place to improve on the performance by reducing the noise
contribution. But when all of these receiver areas are peaked for top performance, there is still
noise left within the bandwidth; noise that is present whether srgnal is there or not. This noise can
be minimised; it cannot be totally eliminated. There are practical design limits where the very best
LNB, the best receiver IF design, the best receiver demodulator design are as good as they are
going to get. This occurs with a 27 ltrftlz bandwidth at around 7 dB CAfR. Better than that
requires more than engineering skill; it demands that you change the laws of physics relating to
noise in a given bandwidth. Nobody has figured out how to do that; yet.

The Cherokee Receiver
This receiver has a pair of IF inputs; you could use one for C, one for Ku or both on a single

band. The receiver coverage range is extra-wide (950 - 2050) which means the receiver will handle
the new Palapa C and AsiaSat 2 series of "expanded C band" satellites; if either have analogue
video programming available. Every function of the receiver is accessed through the IR remote
control; misplace it and you cannot even turn the unit on!

Of particular interest to this report is its claim of a TED (threshold extension) tuner. Like many
receivers the Cherokee has more than a single IF (tuner) bandwidth. The standard (they call it
wide) bandwidth is 27 ltrftll4z-_ which suits most of the European Ku band services. However, it
adds a remote selectable 18 MHz bandwidth as well and when the receiver is switched to this
"narrow" position the advantages of their TED system are apparent.

As the twin photos (next page) clear$ show (subject as always to the failure of printed

reproductions to accurately highlight the detail), the same screen image in "Narrow bandwidth"
versus "Wide bandwidth" is favourable to the TED position. This image, from Worldnet on 1180,
has the Cherokee's on-screen graphics in place (you can switch them off on IR command) and the
noise in the picture is doing unsavoury thinp to the graphics as well in the "wide" position.

What the photos do not show is a comparison to a non-TED-claimed receiver. We evaluate all
receivers against a commonly available (Winnersat 3600 PLL) receiver. This is a straight forward
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