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Before the 5
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In the Matter of Application of

PANAMSAT LICENSEE CORP. File No.
Amendment to Application For Authority
to Construct, Launch, and Operate a Hybrid
Satellite in its Separate International
Communications Satellite System

R e A T L N g e

AMENDMENT

PanAmSat Licensee Corp. (“PanAmSat”), pursuant to Sections 308, 309,
and 319 of the Communications Act of 1934, as amended, 47 U.S.C. §§ 308, 309,
and 319, hereby submits this amendment to its application to construct, launch,
and operate a new hybrid satellite — PAS-13 — as part of its separate
international communications satellite system.

In support of this amendment, PanAmSat submits the following

information.

L APPLICANT
PanAmSat Licensee Corp.
One Pickwick Plaza
Greenwich, CT 06830
(203) 622-6664

o CORRESPONDENCE

Correspondence with respect to this amendment should be sent to the
following person at the above address and telephone number:

Frederick Landman
President



with a copy to:

Henry Goldberg, Esq.

Goldberg, Godles, Wiener & Wright
1229 Nineteenth Street, N.W.
Washington, D.C. 20036

(202) 429-4900

. PROPOSED AMENDMENT

PAS-13, a state-of-the-art C-/Ku-band hybrid communications satellite
that will be the first PanAmSat satellite to command a complete, usable view of
the entire United States, will play a vital role in PanAmSat’s global satellite
system. The original application for PAS-13, submitted to the Commission on
QOctober 10, 1995, proposed that the satellite would be located at 103° W.L. Since
the time that the PAS-13 application was submitted to the Commission,
PanAmSat has learned that the 103° W.L. orbital position has been assigned to
GE Americom’s GE-H1 satellite. Accordingly, PanAmSat must now seek a new
orbital location from which PAS-13 will be capable of providing full U.S.
coverage.

After undertaking a careful review of the available orbital locations
compatible with PAS-13's technical design and service objectives, PanAmSat has
identified 93° W.L. as an orbital location well-suited for the PAS-13 satellite. Asa
result of the change in proposed orbital locations, PanAm§Sat is attaching hereto
as Exhibit 1 a revised Engineering Statement for PAS-13. A certification of the
person responsible for preparing the Engineering Statement is attached hereto as
Exhibit 2. The other exhibits attached to the original PAS-13 application —
Exhibit 2 (Construction Milestones), Exhibit 3 (Capital Requirements), Exhibit 4
(FCC Form 430), and Exhibit 5 (Confirmation Letter from Morgan Stanley & Co.
Incorporated) -— remain accurate and, as such, are incorporated by reference
herein.

PanAmSat is aware that both AT&T and GE Americom have applications
on file in the current domestic satellite processing round requesting the 93° W.L.
orbital position for their respective domestic service satellites. In the event that
the Commission ultimately assigns one of these satellites to the 93° W.L. orbital
position and, therefore, precludes the assignment of PAS-13 to this location,



3

PanAmSat requests that the Commissijon assign PAS-13 to an orbital position
between 90° W.L. and 115° W.L. PanAmSat believes that any available orbital ‘
position located between these endpoints will allow PAS-13 to achieve its full
coverage objectives. Assigning PAS-13 to an alternative, comparable orbital
location is, moreover, congistent with the Commission’s longstanding orbital
assignment policies, pursuant to which all orbital locations are deemed fungible
and the Commission sirives to acconunodate all qualified applicants from the
pool of available locations.

V.  WAIVEROF CLAIMS

PanAmSat waives any claim to the use of any particular frequency or of
the electromagnetic spectrum as against the regulatory power of the United
States berause of the previous use of the same, whether by license or otherwise,
and requests construction authority in accordance with this amendment. All
statements made in the attached exhibits are a material part hereof, and are
incorporated herein as if set out in full in this amendment.

The undersigned certifies individually and for PanAmSat that the
statements made in this amendment are true, complete, and correct to the Lest of
his knowledge and belief, and are made in good faith.

The undersigned also certifies that neither PanAmSat nor any party to this
amendment is subject 10 a denial of federal benefits pursuant to Section 5301 of
the Anti-drug Abuse Act of 1988, 21 US.C. § 853a.

Date: 2/2/96
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EXHIBIT 1

PAS-13
Technical Description

1.0 Introduction

PAS-13 will be the thirteenth satellite in the PanAmSat Corporation
system of PanAmSat satellites, the first private international satellite
system. PAS-13 is based on the latest technology available from America’s
satellite manufacturing industry. The satellite design will be based on
either the Hughes Aircraft Company's HS-601HP and Hughes 702 series, or
the Space Systems Loral (SSL) 1300 series. The satellite will be a three-
axis stabilized spacecraft combining high powered amplifiers with large
spacecraft-mounted antennas capable of producing high EIRP's on earth in
both C-Band and Ku-Band. PAS-13 is an international satellite designed to
operate from the 93°WL orbital stot and allowing communications between
the United States and Latin America.

1.1 The 93°WL, Orbita] Slot

At present no US satellite registered with the ITU to operate from the
93°WL location. USASAT-12B is registered for 93.5°WL and this slot has
been occupied by Galaxy III, a C-Band only satellite launched in September
1984. The Brazilian satellites B-SAT-H (advanced published at the 92° in
K-Band) and SBTS B4 (advanced published at 92° at C-Band) are adjacent



by one degree. USASAT-24L and USASAT-24K are adjacent at 95° and
91° by two degrees each.

1.2 PAS-13 Will In 1 Link in

PAS-13 will provide a new and vital link in the PanAmSat's
worldwide network of satellites and terrestrial facilities. PAS-13 will be
the first PanAmSat satellite to command a complete useable view of the
entire fifty states. As such, PAS-13 is an opportunity to provide a range of
new services to its customers who wish to communicate between the North
and South continents. Through the use of its Ku-Band uplink from South
America, PAS-13 will be the first satellite to provide such capability from
the Latin American continent to Hawaii and Alaska. Late breaking news
stories from remote locations within South America can be covered for the
first time with this capability. Cross-strapped C-Band to Ku-Band
capability between South America he US could make possible program
exchanges and direct data links not previously feasible. Because of its
central location in the US domestic arc, PAS-13 will not be able to reach
into Europe or Africa, however the ability to see Hawaii and Alaska

provides new opportunities which overcome this limitation.

1.2 Services to be Offered

PAS-13 transponders will be state-of-the-art repeaters which will
offer low cost video interconnection and distribution, data services of all
types, voice services and a variety of specialized services which have

grown out of the marketing experience of PanAmSat's existing satellites,



PAS-1 through -4. As the first private separate international satellite
system in existence, PanAmSat has accumulated a wide body of
communications marketing expertise and has in the process identified
markets not previously explored by Intelsat and other operators. These
specialized and unique services will be offered by PanAmSat from the
PAS-13 satellite in the 93°WL orbital position.

2.0 Satellite Description

PAS-13 will be an advanced hybrid communication satellite with C-
and Ku-Band transponders, to be located at 93°WL. The satellite design
will be based on either the Hughes-601HP, the Hughes 702 spacecraft or the
SS Loral 1300. Satellite lifetime is estimated to be fifteen years. The
satellite will be equipped with sufficient battery power to enable operation
at full capacity during periods of solar eclipse. End-of-life (EOL) solar
power will be sufficient to operate all active transponders after at least

fifteen years in orbit.

2.1  Tel mmand Su tem

The PAS-13 Telemetry and Command (TT&C) subsystem will
provide high-quality two-way interaction with the spacecraft throughout all
mission phases and lifetime of the satellite. In the transfer orbit portion of
launch, when the communication payload antennas are stowed, the TT&C
links will be operated through an omni antenna. After the satellite reaches
its permanent station at 93°WL, the primary TT&C links will be
established through the dedicated horn antenna. Should an anomaly occur



which results in a pointing error for the main antennas, there is an
automatic transfer of control to the omni-antenna which is able to maintain
communications with the earth at any angle. In its high power mode, the

omni antenna is capable of reaching any location visible from 93°WL.

Uplink command signals will be received by redundant command
receivers which are cross-strapped to the command decoder units. The
command receivers demodulate the uplinked carrier and route the
command tones to the decoder units. Ranging tones are routed to the

telemetry transmitters.

Commands will be transmitted in an encrypted (secure) mode. The
command receivers process the digital data in parallel. After a command is
verified or authenticated (clear or secure mode) the address is checked to
ensure the command is intended for PAS-13 and to determine which
decoder will execute the desired command. Execution is completed only

after an execute-enable signal is received from the TT&C station.

2.2 Attitude and Orbit Control Subsystem

The Attitude and Orbit Control system maintains the satellite's
attitude during transfer orbit; points the satellite’s antennas at the earth
locations designated during the design; and executes stationkeeping
maneuvers during the life of the satellite. The Attitude and Orbit Control
system uses an earth sensor as the primary on-station sensor; a three-axis
gyro for yaw sensing; a two-axis momentum wheel as the primary on-

station actuator; and the satellite computer as the control system processor.



Each of these units is redundant (including the momentum wheel), while
the earth sensor is internally redundant. North-South maneuvers will be
required no more than every three to three and one-half weeks while the

solar tracking eliminates momentum wheel dumping more often than that.

2.3 Propulsion System

The satellite will be actively controlled by a bi-propellant propulsion
system suppling the impulse required for insertion into geostationary orbit
as well as normal orbital maneuvers. A tankage system will supply fuel to
the liquid apogee engine and the thrusters. This tankage system will
operate in a pressurized mode in transfer orbit and in a blowdown mode
on-orbit. All thrusters will be constructed with double seat protection
against leakage. Most thrusters will be configured so that functions are

doubly redundant and all are at least singly redundant.

2.4 Electric Power Subsystem

Payload power is provided by two solar array wings oriented North-
South and pointed at the sun by the satellite computer. Secondary power
during eclipse will be provided by battery cells sized for 80 percent depth
of discharge for end-of-life (EOL) loads. The spacecraft will utilize a
single bus operating at 50 volts to save weight and facilitate thermal
control. The satellite computer will automatically initiate charging each
day depending on voltage or pressure readings from the battery cells. Both

the batteries and the solar array have been designed to match the payload



on PAS-13 and constitute an efficient system minimizing weight, cost and

complexity, while providing ample redundancy.

2.5 Thermal Control

The satellite’s thermal control system will be designed to provide
all necessary margins for thermal control using a system of heat pipes,
passive radiators, and heaters (computer controlled and thermostatic).
High heat dissipating payload units will be mounted on the North and
South facing radiators. Uniform thermal conditions will be maintained
by heat pipes which are integral to these radiators, and which pass
directly behind the high power amplifiers. Redundant heat pipes allow
any header pipe to fail without compromising communications
performance. In addition dynamically controlled heater panels will be
used to maintain the high power amplifiers within their required

temperature range.

Lower powered units will be mounted on a subnadir shelf which
will provide a benign stable thermal environment. Propulsion tanks and
other bus equipment will be housed in an aft location which is relatively

cool in comparison.

Exterior surfaces of the radiators will be covered with optical solar
reflectors (OSR's). Thermal barriers and multilayer insulation will control
internal spacecraft temperatures. Batteries and propulsion lines will be

heated by solid state thermostatically controlled heaters.



2.6 Structure

The spacecraft structure will be a cubical enclosure with a series of
equipment panels. Within the cubical enclosure, a cruciform will provide
lateral tank support and transfer loads from the tanks. Equipment shelves
will be aluminum-faced honeycomb while panels, struts and supports will
be composite graphite-epoxy. This lightweight structure allows precise
pointing of spacecraft antennas, while simultaneously providing support for

all of the loads which the launch vehicles will subject upon the satellite.

3.0 mmunication Pavl Description

PAS-13 is an advanced hybrid communication satellite with C- and
Ku-Band transponders which will be located at 93°WL. From its location
at 93°WL, the PAS-13 will provide communications capacity between and
within the United States and between and within the nations of Latin
America. Using its C-Band transponders, PAS-13 will provide regional
and domestic service for Latin America and domestic service for the US.
Using its Ku-Band transponders, the satellite will provide communications
capacity regionally and domestically throughout the Latin America;
domestically in the US; and intercontinentally between the US and Latin
America. Using its C- and Ku-Band transponders which have the option of
being cross-strapped, PAS-13 will also permit telecommunications traffic
flow between Latin America and the US in either band. In addition, a
special Ku-Band uplink beam centered over South America has been
designed so that small-terminal Ku-Band uplinking (including SNG type



services), will be possible with downlinking in either in the United States
or South America.

Figure 1 is an overall view of the possible coverages of a satellite
located at 93°WL, showing elevation angles for different locations. In this
figure, elevation angles of 0°, 5° and 25° are shown. It can be seen from
Figure 1 that PAS-13 will have the potential to reach from the Pacific
Northwest of the US to the southern-most tip of South America as well as
from Southeastern Alaska to the Antarctic and from Hawaii to Brazil.
Footprints have been provided to represent the coverage patterns which are

planned for this satellite. Not all of the patterns may eventually be used.
3.1 ] ri i over -B

The PAS-13 satellite will employ twenty-four C-Band transponders,
each 36MHz in bandwidth. These transponders will be used for serving the
United States and Latin America. In total, 1000MHz of bandwidth are used
in this configuration. Each transponder operating in this frequency band |
will utilize an amplifier rated at 55 watts. The services will be directed
through independent downlink antenna beams covering the entire North

and South American continents as shown in Figure 2.

C-Band uplinking from the US and Latin America will be
accomplished by independent beams co-coverage with the downlink beam
and linearly orthogonally polarized to the downlink beam as shown in

Figure 3.
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3.2 US, Latin American Capacity and Coverage at Ku-Band

Ku-Band service in the North and South American continents will be
provided by thirty-two traveling wave tube amplifiers and various uplink
and downlink beams. Each Ku-Band amplifier will be powered by a
traveling wave amplifier of one hundred and ten watts. The various Ku-
Band beams are principally intended to provide regional and domestic
service in Latin America and the US, but in many cases may be cross-
strapped to C-Band beams allowing a wide variety of interconnections.

The proposed downlink coverages are shown in Figures 4-9 and described

as follows:

the US Beam - domestic coverage to US and Caribbean (Figure 4);
the South American Beam - covers all of South America (Figure 5);
the Brazil Beam - cover Brazil (Figure 6);

the Mexico/Central America Beam - cover Mexico and the nations
of Central America (Figure 7);

the Andean Beam - covers Venezuela, Colombia, Ecuador and Peru
and areas in-between and nearby (Figure 8);

the Southern Beam - covers Argentina, Bolivia, Chile and areas
in-between and nearby (Figure 9);

Three uplink beams are provided at Ku-Band and shown in Figures 10-11.

the US/Carib/Mex/CAUplink Beam - providing US domestic,
Caribbean, Mexico and Central America coverage (Figure 10);

the South American Uplink Beam - covers South America (Figure 11);
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FIGURE 6 - KU-BAND BRAZIL BEAM
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FIGURE 7 - KU-BAND MEXICO/CENTRAL AMERICA BEAM
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FIGURE 8 - KU-BAND ANDEAN BEAM




FIGURE 9 - KU-BAND SOUTHERN BEAM
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3.3 Communication System Operation at C-Band

A vertical receive antenna and a horizontal receive antenna, both of
which are shaped and gridded would be sandwiched on the same support
structure. These antennas would feed 6GHz receivers, (three active, two
spare) and subsequently be downconverted and fed to the input multiplexer
which would separate out the channels for switching and amplification.
The outputs of all C-Band amplifiers are fed through low-pass filters,
switches and into the output multiplexers for each beam. Step attenuators
allow the saturation flux density for each channel to be adjusted to twenty
distinct values. These values would be set as a function of the traffic

assigned to that transponder and the conditions assigned to its use.

3.4 Communication System Operation at Ku-Band

The communications system at Ku-Band consists of shaped vertical
and horizontal gridded antennas which receive ground originated
transmissions and feed these signals into a bank of receivers. The
frequency translations provided by these receivers are geared to the US
and the Latin American downlink bands. The downconverted output is
connected to input multiplexers, then to step attenuators, driver amps,
switches and finally the traveling wave tube amplifiers. The outputs of
these amplifiers are combined in one of the output multiplexers for
downlinking in the various transmit beams. The traveling wave tube
amplifiers (including the spares) are nominally one hundred and ten watts

output power.



3.5 - i n -Ban nder

Some portion (which will be decided upon at a later date) of the
transponders on the satellite will be capable of being cross-strapped.
Cross-strapping will occur when part of the signal energy for both Ku-
Band and C-Band is coupled off to provide input to the cross-connected
channels. In the C-Band repeaters, redundant C/Ku upconverters are
followed by Ku-Band channelizing filters. In the Ku-Band repeater,
redundant Ku/C down-converters are followed by C-Band channel filters.
Converted signals are then switched into the opposite repeater, which
follows the array of input multiplexers. From that point onward, the
information signals are treated exactly the same as non-cross-strapped

channels.

3.6 Communication System Redundancy

At C-Band, the power amplifier chains are arranged in two groups in
such a way as to provide 15-12 ring redundancy which is implemented
using R switches. In Ku-Band, the traveling wave tube amplifiers are
arranged in two 20-16 ring redundancy groups. When using this
approach to sparing, any amplifier is capable of using any available

spare.

3.7 EIRP and G/T Performance

The C-Band and Ku-Band payload performance is described in Table 1

which is shown below:




Beam Directivity =~ EIRP/G/T
C-Band Transmit V/Pol Beam 26.8dBi 42.7dBW
C-Band Transmit H/Pol Beam 26.8dBi 42.7dBW
C-Band Receive V/Pol Beam 27.5dBi 0.5dB/cK
C-Band Receive H/Pol Beam 27.5dBi 0.5dB/°K
Ku-Band Transmit US/Car Beam 35.0dBi 53.0dBW
Ku-Band Transmit Brazil Beam 33.0dBi 50.5dBW
Ku-Band Transmit Southern Beam 36.7dBi 54.6dBW
Ku-Band Transmit Andean Beam 36.9dBi 54.8dBW
Ku-Band Transmit Mex/CA Beam 36.5dBi 54.4dBW

Ku-Band Transmit South America Beam 30.0dBi 48.5dBW
Ku-Band Receive US/Car/Mex/CA Beam 35.6dBi 7.6dB/oK
Ku-Band Receive South America Beam  30.6dBi 2.6dB/°K

The gain values shown in Table 1 are for beam center and may be used
with the footprints shown in Figures 2-11 to determine exact EIRP or G/T
for any specific locations of interest. Saturation Flux Density (SFD) will
be controlled by a gain step attenuator which is variable in 1dB increments

for a range of up to 20dB.

3.8 Cross-Polarization Isolation

At any point in the coverage regions of the various beams shown in

Figures 2-11, and at any receive or transmit frequency, the cross-




polarization isolation between any channel and any other cross-polarized
channel will be at least 27dB.

3.9 Other Communication System Parameters

The other parameters for both the C-Band and Ku-Band

communications systems including:

1.  Short-term frequency stability

2.  Transponder channel gain flatness

3.  Transponder channel gain slope

4,  Transponder channel input out-of-band response
5.  Transponder channel output out-of-band response
6.  Wideband out-of-band response

7.  Input group delay

8.  Total group delay

9.  Group delay stability

10. Transponder phase shift vs. level

11. Amplitude linearity

12. Intelligible crosstalk

13.  Small signal gain stability

14.  Spurious outputs

shall all be specified between PanAmSat and the spacecraft contractor and
comply with good engineering practices and any applicable rules of the
FCC Part 25 Rules and Regulations.



3.10 Cessation of Emissions

It shall be possible to turn on and off by ground command, each
transponder channel independently of all other channels. PanAmSat shall
constantly monitor its channels to make certain that no undue interference
results from their operation. In addition, all analog video uplinks
operating through PAS-13 shall be equipped with an ATIS system,
monitored by the PanAmSat's Atlanta and Homestead Teleport.

4.0 Fr n nd Polarization Plan

PAS-13 is a large hybrid satellite with fifty-six transponders
operating in both C-Band and Ku-Band. The satellite is cross-polarized
(i.e., uplink and downlink transmissions are polarized orthogonally) in
both C-Band and Ku-Band.

4.1 C-Band Operation

At C-Band, the satellite will have twenty-four operating transponders
which provide full frequency reuse in that band. The C-Band transponders
will follow the center frequency assignrﬁents shown in Table 2. Each
transponder in this plan is 36MHz in bandwidth. Satellite reception occurs
from 5.925GHz to 6.425GHz, while satellite transmission is at 3.7GHz to
4.2GHz. Signals are received in both polarizations and the band is reused
for the full S00MHz.



-C-B Fr Assignmen

Channel Channel
1 5965/3740 V/H 13 5945/3720 H/WV
2 6005/3780 VH 14 5985/3760 H/V
3 6045/3820 VH 15 6025/3800 H/V
4 6085/3860 VH 16 6065/3840 H/V
5 6125/3900 VH 17 6105/3880 H/V
6 6165/3940 VH 18 6145/3920 H/V
7 6205/3980 VH 19 6185/3960 H/V
8 6245/4020 VH 20 6225/4000 H/V
9 6285/4060 VH 21 6265/4040 H/V
10 6325/4100 VH 22 6305/4080 H/V
11 16365/4140 VH 23 6345/4120 H/WV
12 6405/4180 VH 24 6385/4160 H/V

4.2 Ku-Band Operation

Thirty-six transponders, each 36MHz in bandwidth, will be
employed at Ku-Band. These transponders will operate at the Ku-Band

frequencies shown in Table 3.

- Ku-B Frequency Assi n

Transmission Freq Up/Dn  Pol Transmission Freq Up/Dn Pol
Channel Channel




1 13775/11475  V/H 19 13795/11495 H/V
2 13815/11515 VH 20 13835/11535 H/V
3 13855/11555 VMH 21 13875/11575 H/VY
4 13895/11595 VH 22 13915/11615 H/V
5 13935/11635 V/H 23 13955/11655 H/V
6 13975/11675 V/H 24 13995/11695 H/V
7 14015/11715  VH 25 14035/11735 H/V
8 14055/11755 V/H 26 14075/11775 H/V
9 14095/11795 V/MH 27 14115/11815 H/V
10 14135/11835 V/H 28 14155/11855 H/V
i 14175/11875 VH 29 14195/11895 H/V
12 14215/11915 V/H 30 14235/11935 H/V
13 14255/11955 VH 31 14275/11975 H/V
14 14295/11995 VMH 32 14315/12015 H/V
15 14335/12035 V/H 33 14355/12055 H/V
16 14375/12075 VMH 34 14395/12095 H/V
17 14415/12115 VH 35 14435/12135 H/V
18 14455/12155 V/H 36 14475/12175 H/V
4.3 C-Band and Ku-Band Beacons

PAS-13 will utilize beacons at both C-Band and Ku-Band for the

purpose of allowing large and small stations to track the motion of the

satellite when required. Although it is unlikely that many C-Band stations

will require a beacon, this carrier is provided in the form of the telemetry

channel. Earth stations requiring a beacon in the absence of programming




or for use with UPC functions will find that beacon at approximately
12.2GHz (exact frequency to be filed with AP-3 materials).

5.0 Technical Analysis of Various Services to be Offered

A full range of domestic and international communications services are
anticipated for PAS-13. This includes:
Vi rvi Full bandwidth analog video;
Reduced bandwidth analog video;
Wideband high definition video and audio;
TDM compressed digital video
SCPC compressed digital video
MCPC compressed digital video
SNG between Latin America and the US;

N s

SCPC-FM 15kHz audio;
9. SCPC-FM 7.5kHz audio;
10. subcarrier audio;
11. digital audio;

Digital services in the mode of IBS and IDR:
12. 56/64kBps;

13. 128kBps;
14. 256kBps;



15. 512kBps;

16, 768kBps;

17. Tt (1.544MBps);
18. CEPT (2.048MBps);
19. 45MBps.

VSat services
20. Using Hub stations and TDM/TDMA
modulation;

21. Using mesh operations.

as well as other newer types of communications offerings as will be available in
the 1997-98 time frame.

Sample link analyses provided examine how some of these services would
utilize satellite bandwidth and power when operating with different types of earth

stations in the various beams which will be available.

No effort has been made to examine every possible case which could occur
and the analyses are meant to offer a general picture of how the satellite will be
operated when in-orbit. Links are shown for individual beams and services in

order to be illustrative of each type of service.

51 A ion in Iculation

In general link analyses at C-Band are computed for stations within the
satellite's -3dB uplink and -4dB downlink contours. At Ku-Band the link




PANAMSAT-13

SATELLITE Satellite : PAS-

DATA Uplink Beam: C-Band Onlink Beam: C-pand
tplink POL: H Onlink POL: v
G/T:-3.5% dB/K, 5SFD:* dB¥W/m=2 Dnlink EIRP: 18.7# d8w
TRANSPONDER |Trans Bandwidth :16.0 MHZ Trans Type: SSPA
TATA Uplink Frequency:6.17% GHZ Onlink Freq: 3.950 GHz
Aggregate IBO 1 6.5 dB Aggreqgate OBO: 4.9% dB

CARRIER Type: IBS, Info Rate: &4 kbps, Mod: QPSK, Code Rate: Riy2
DATA BWo: B82kHMz, BWa: 112.5kHz, C/Nnom: €.8348, C/Nmin: 5.7dB

LINK BUDGET CLR SKY|UP FADE|DN FADE
Earth Station EIRP (dsw) 46.1| n/a n/a
- Uplink Path Loss, clear sky (dB)| -200.2 n/s n/a
- Uplink Rain Attenuation {d8) 0.0 nia n/a
UPLINK + Satellite G/T (d8/X) -3.5] n/a n/a
PERFORMANCE |- Boltiman's Constant (aBW/K-Hz)| 220.6] n/a n/a
- Carrier Noise Bandwidth (dB-Hz)}| -49.1 n/a nj/a
C/N  Uplink ' (d8) 1.9 n/a n/a
Satellite Saturation EIRP {dew) 18.7[ n/a n/a
- Qutput Backoff par carrier (dB)] =29.8 n/a n/a
« Dnlink Path Loss, clear sky (dB)| -196.) n/a n/a
- Dnlink Rain Degradation (dB) 0.0 n/a n/a
DOWNLINK = Antenna Pointing Error (dB) -.5] n/a nfa
PERFORMANCE [+ Earth Station G/T, clear sky(dy/K) 17.2 n/a n/a
- Boltzman's Constant {dBW/K-Hz)| 229.8| n/a - n/s
- Carrier Noise Bandwidth (d2-Bz}| -49.1] n/a n/a
C/N Dnlink {48) 8.7| n/a n/a
C/N Uplink (¢B) 21.9] n/a n/a
C/N Dnlink (das) 8.7 n/a n/a
C/I Intermod (4B) 19.5| n/a n/a
COMPOSITE C/I Uplink Co-channel (d8) 26.8| n/a n/a
PERFORMANCE |C/I Dnlink Co-Channal (4B) 16.8| n/a n/a
C/I Uplink Ad3i. Sat. (SAT 1) (am) 3.0 n/a nja
€/I Dnlink Adj. Sat. (SAT 1) (dm) 13.0] n/a n/a
C/{N+I} COMPOSITE (4B} 7.8] n/fa n/a
Minimum Required C/N (dB) 6.8} n/a n/a
Link Margin (dB) 1.0 n/a nla

TX E5 INFO. |Loc: EOC_1 ID:C2.4 Al: 0.0 Elav: 20.0
EIRP per carrler: 46.1 dBW, Carriar Pwr: 2.6 watts

INTF. INFOQ. IUplink Pwr Den: -45.0 dBW/Hz, Dnlink EIRP Den: ~36.2 dBW/Hz
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TABLE 4
PAS-13

64KBPS CARRIER ON C-BAND US/LATIN BEAM

PANAMSAT CORPORATION

Engineering and Operations
Washington, D.C.




PANAMSAT-13

SATELLITE Satellite : PAS-

DATA Uplink Beam: C-Band Onlink Beam: C-Band
Uplink POL: K Dnlink POL: Vv
G/T:=3.5% dB/X, SFD:e dBW/e2 Dnlink EIRP: 8.7+ daw
TRANSPONDER |Trans Bandwidth :16.0 MHZ Trans Type: S5PA
DATA Uplink Frequency:6.175 GH2 Onlink Freqg: 3.950 CHz
Aggregate 180 : 6.5%¢ dB Aggregate OBO: 4.5 d3

CARRIER |Typ|: 18s, Info Rate: 1544 kbps, Mod: QPSK, Code Rate: R}/4

DATA BWo: 1311kHz, BwWa: 1553.0kHr, C/Nnom: 10.1dB, C/Nmjin: 9.0dB
LINK BUDGET CLR SKY|UP FADE|DN FADE
Earth Statjon EIRP (dBwW) 6C.8, n/a n/a
- Uplink Path Loss, clear sky (d8)] =-200.2] nfa nj/a
= Uplink Rain Attenuation (dB) 0.0 nj/a n/a
UPLINX + Satellite G/T (dB/X) -3.% n/a nfa
PERFORMANCE |- Boltzman's Constant (4BW/K-Hz)} 228.6| n/a n/a
- Carrier Noise Bandwidth {AB-Hz) -61.2 n/a n/a
C/N Uplink (dB) 24.6 n/a n/a
Satellite Saturation EIRP (dBW) 318.7| nja n/a
~ Qutput Backoff per carrier (dB) -18.1| n/a nja
- Dnlink Path Loss, clear sky (dB)] -196.3| nsa n/a
= Dnlink Rain Degradation {d®») 0.¢] n/a n/a
DOWNLINK = Antenna Pointing Frror (dB) «.5! n/a | n/a
PERFORMANCE |+ Earth Station G/T, clear sky(dBd/K) 21.5% n/a n/a
: - Boltzzan's Constant (dBW/K~-Hz} 220.6] n/a n/a
=~ Carrier Noise Bandwidth (dB-Hz) -6%.2] n/a n/a
C/N Dnlink {dn) 12.7| n/a n/s
C/N Uplink (dB) 24.6! n/a n/a
C/N Dnlink {ap) 12.7] n/a n/a
. C/I Intermod {dB) 19.2] n/a n/a
COMPOSITE €/I Uplink Co-channel (dm) 27.1] n/a nfa
PERFORMANCE |C/I Dnlink Co-Channel (4B) 27.1] n/a n/a
C/I Uplink Adj. Sat. (SAT 1)  (dB) 26.3] nza n/a
C/I Dnlink Adj. Sat. (SAT 1} (dB) 26.3] n/a n/a
C/ (N+I) COMPOSITE (dB) 11.1 n/a n/a
Minimum Required C/N (aB) 10.1] n/a n/a
Link Hargxn (4%) 1.0| n/a n/a

i ke S e e o e e B P [ ——

TX ES INFO. |Loc: EOC_ 1 ID:Cl.Y AZ: 0.0 !lev' 20.0
EIRP per cnrrler. 60.8 4BW, Carriar Pwr: 32.7 watts

RX ES INFO. loc: EOC_2 ID:CJ.T AZ: 0.0 tllV‘ 20.0

INTF. INFO. |Upllhk Pwr Den: =-46.0 dBW/Hz, Dnlink EIRP Den: -3‘ 6 dBH[H:

Figure 5
PAS-13
T1 CARRIER ON C-BAND US/LATIN BEAM

PANAMSAT CORPORATION

Engineering and Operations
Washington, D.C.




PANAMSAT-13

SATELLITE Satellite : PAS-

DATA Uplink Beanm: C-Band Dnlink Beam: C-Pand
Uplink POL: H Dnlink POL: Vv
G/T:-).%% dB)X, SFD:e abw/a2 Dniink EIRP: 38,7+ dBW
TRANSPONDER |[Trans Bandwidth :36.0 MHZ Trans Type: SSPA
DATA Uplink Frequency:&.17% CH2 Dnlink Freg: 3.950 GH:
Aggreqgate 180 : 6.5+ ¢B Aggreqate QBO: 4.5 4B

CARRIER Type: TV/PSK/SCPC, Info Rate: 1000 kbps, Mod: QPSK, R2/)

DATA BWo: JlJokHz. BWa: J425kHZ, C/Nnom: 5.8dB, C/Nmin: %.68dB
LINK BUDGET CLR SRY|UP FADE|DN FADE

Earth Station EIRP {dBw) 61.4| n/a n’a

= Uplink Path Loss, clear sky (dB)| =-200.2 n/a n/a

- Uplink Rain Attenuation (dB) 0.0 n/a n/a

UPLINK + Satellite G/T (aB/X) ~3.5] n/a n/a
PERFORMANCE [~ Boltzman's Constant (dBW/K-Hz) 228.6| n/a n/a
- Carrier Noise Bandwidth {aB-Hz) -65.0] n/a n/a

c/n Uplmk (am) 1.1} nfa nfa

Satellite suuntlon EIRP (dBw) 38.7| n/a n/a

= Output Backoff per carrier {48) -13.6| n/a n/a

- Dnlink Path Loss, clear sky (d8)| -196.3 n/a n/a

- Dnlink Raln Degradation (43} 0.0} n/a n/a

DOWNLINK - Antenna Pointing Error (dB) -3 n/s nfa
PERFORMANCE |+ Zarth Station G/T, clear sky(dB/X) 15.5! n/a n/a
- Boltzzan's Constant (dBW/K-Hz) 228.8! n/a n/a

= Carrier Noise Bandvidth (dB-Hz) -65.0] n/a nia

C/N Dnlink (dB) 1.5{ nfa nfa

¢/N Uplink (dB) 21.3| n/a n/a

C/N Dnlink {dB) 7.5| n/a n/a

C/I Intermod (aB) 19.9] n/a n/a

COMPOSITE C/1 Uplink Co-channel {dB) 0.2 n/a n/a
PERFORMANCE |[€/I Dnlink Co-Channel (aB) 28.3] n/a n/a
C/I Uplink Adj. Sat. (SAT 1) {dB) 22.0] n/a n/a

C/1 Dnlink Adj. Sat. (SAT 1) {d®) 2.0 n/a n/a

C/(N+I) CLHPOSITE (d8) §.7 n/a n/a

Minimua Required C/N (dm) 5.8] n/a n/a

Llnk Margin {48} -.9] n/a n/a

TRANS USAG! k] MIICARR: 9.%51, % MICA.RR 12.5, Max No. Carriers: 8.0

> - - - - e e ke - - -

TX ES INFO. |[Loc: EOC 1 ID:CA.6 AI: 0.0 Elav: 20.0
EIRP per carrier: 61.4 d!h‘ Carrier Pwr: 21.8 watts

TABLE 6
PAS-13

TV/PSK-SCPC CARRIER ON C-BAND US/LATIN BEAM

PANAMSAT CORPORATION

Engineering and Operations
Wwashington, D.C.




PANAMSAT-13

SATELLITE Satellite : PAS-

DATA Uplink Beam: C-Band balink Beaa: C-Band
Uplink POL: H Dnlink POL: ¥
B G/T:=3.5* dB/K, SFD:¢ JBW/82 Onlink EIRP: 38.7¢ dBW
TRANSPONDER [Trans Bandwidth :36.0 MMz Trans Type: SSPA
DATA Uplink Frequency:5.175 GHI Dnlink Freq: 3.950 GH:z
Ag3reqate IBO : 0.0 48 quteqat. QBO: 0.0 dB
CARRIER Type: TV/PSK/MCPC, Info Rate: 15)51 kbpl Mod: QPSK, R7/8
CATA BWg: J6000kHMz, BWa: JGODOkHl, C/Nnom: .4dB, C/Nmin: 8.44B
LINK BUDGET CLR SKY|{UP FADE|{DN FADE
Earth Station EIRP (dBwW) 72.9 n/a n/a
- Uplink Path Less, clear sXy {dB)] -200.2 n/a n/a
= Uplink Rain Attenuation (48} 0.0 n/a n/a
UPLINK + Satellite G/T (dB/K) -3.%5| nja n/a
PERFORMANCE {~- Boltzman's Constant {ABW/K-H2) 228.6 nj/a n/a
- Carrier Noise Bandwidth (dB-Hz)}| =-73.6| n/a n/a
C/N Uplink {dB) 22.2] n/a n/a
Satellite Saturation EIRP {dBw) 38.7] n/a n/a
= putput Backoff per carriar (d8) 6.0] n/a n/a
- Dnlink Path Loss, clear sky (dB) | ~196.2 nja n/a
- Dnlink Rain Degradation (dm) 0.0 nfa n/a
DOWNLINK - Antenna Pointing Exrror {dB) -.5 nj/a n/a
PERFORMANCE [+ Earth Station G/T, clear sky(dB/K) 15.5] n/a n/a
- Boltzman's Constant (dBW/K-Hz}| 220.6]| nja n/a
= Carrier Noise Bandvidth (dB-¥z)| -75.&] n/s n/a
€/N Dnlink (4B} 10.4| n/fa n/a
C/N Uplink (a®) 22.2 n/a n/a
C/N Dnlink (dB) 10.4] n/a n/a
COMPOSITE C/1 Uplink Co-channel (a®) 27.0{ n/a n/s
PERFORMANCE {C/I Dnlink Co-Channel {dB) 27.0] n/a n/a
C/1 Uplink Adj. Sat. (SAT 1) (d») 24.6| n/a n/a
C/I Dnlink Adj. Sat. (SAT 1) {dB) 24.6| n/a n/a
C/(N+I) COMPOSITE {am) 9.7] n/a n/a
Minizum Required C/N (aB) 3. 8.4 n/a n/a
Link Margin (dn) 1.3} n/a n/a

ke P iy e e g o B e A ol ot P T

TRANS GSAGE |% BW/CARR: 100.00, % MIM 100.00, Max No. Carriers: 1.0

. — -

TX ES INFO. |Loc: EOC_1 ID:C4. 6 AZ: 0.0 Elev: 20.0
:IRP per carricr- 13 9 dB¥W, Carrier Pwr: 1313.7 wvatts

RX IS INFO. |LQC' EOC_2 I0:C1.8_TVRO  AZ: 0.0 Elev: 10.0

---------- e . - o e T ) o R R

INT?. INFO. |Uplink Pwr Den: -50.) A8W/Hz, Dnlink E£IRP Den: =32. ! dBW /K2

TABLE7
PAS-13

TV/PSK- MCPC CARRIER ON C-BAND US/LATIN BEAM

PANAMSAT CORPORATION

Engineering and Operations
Washington, D.C.
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PANAMSAT-13

SATELLITE Satellite : PAS-

DATA Uplink Beam: Xu-Band US Onlink Besm: Ku-Band_us
Uplink POL: V Onlink POL: H
G/T:5.6 dB/X, SFD:*® dBW/m2 Dnlink EIRP: 51.0 dBW
TRANSPONDER |{Trans Bandwidth :27.0 MHI Trans Type: TWTA
DATA Uplink Frequency:14.1%0 CHz Onlink Freg: 11.950 GMz
Aggregate 1BO : 9+ 4B Aggregate OBO: 5.3 dB
CARRIER Type: IBS, Info Rate: 64 kbps, Mod: QPSK, Code Rate: R1/2
DATA BWo: $2kHz, Bwa: 112.5kHZz, C/Nnow: §.8dB, C/Nein: 5.7dB
LINK BUDGET CLR SKY|UP FADE|DN FADE
Earth Station EIRP {dBw} 47.1 47.1 47.1
- Uplink Path Loss, clear sky (dB)| -207.%] ~207.5| ~-207.%
- Uplink Rain Attenuation {dB) 0.0 -%,2 0.0
UPLINK + Satellite G/T (dB/X) 5.6 5.6 5.6
PERFORMANCE |~ Boltzman's Constant (dBW/K-Hz) 228.8 2298.6 228.6
- Carrier Noise Bandwidth {dB-Hz} -49%.1 -49.1 -49.1
C/N Uplink (dl) 2.7 20.% 247
Satellite Saturation EIRP (d!") $1.0 51.0 51.0

- Output Backoff per carrler (dB8)| =29.0; =33.2| =-29.0
- Dnlink Path Loss, clear sky (dB)]| -205.%] -205.9] -205.9

- Dnlink Rain Degradation (dB) 0.0 0.0 -6.0
DOWNLINK = Antenna Pointing Error {dB) -.5 -5 -5
PERFORMANCE {+ Earth Station G/T, clear sky(dB/K) 18.5% 18.5 18.%
- Boltzman's Constant (dBW/K-Hz} 220.6 228.6 228.6
= Carrier Noise Bandwidth {dB-Hz) -49.1 -49.1 -£9.1
¢/¥ Dnlink (4B) 13.5 $.3 7.8
C/N Uplink (4B) 24.7 20.5 24.7
C/M Dnlink (48} 13.5% 9.3 7.5
C/1 Intarmod {dB) 16.1 11.9% 16.1
COMPOSITE €/1 Uplink Co-channel (d8) 27.1 22.9 27.1
PERFORMANCE |€/I ©mlink Co-Channsl (d4B) 27.1 22.9 27.1

C¢/I Uplink Adj. Sat. (SAT 1) (dB) 25.9% 21.3 25.5%
C/I Dnlink Adj. Sat. (SAT 1) (d®) 26.5 2.3 26.53

C/(H+1) COMPOSITE (dB) 10.9 6.7 6.7
Minimum Required /N {dB) 6.8 5,7 5.7
Link Margin (1)) 4.1 1.0 1.0

e ol i o o o S D D o

TRANS USAGE |§ BW/CARR: 0.42, ¥ PWR/CARR: 0.42, Wax No. Carrlers: 237.1

- 2 oy o o o e o

TX ES INTO. lloc: FOC_1 ID:K2.4 AZ: 0.0 Elav: 20.0
EIRP per carrisr: 47. 1 dBW, Carrier Pur: 0.6 watts

RX B INFO. |l.oc EO0C_2 ID:X1.2 AZ: 0.0 Zlev: 20.0

INT?. INFO. iUpH.nk Pwr Dcn: «51.2 d8w/Hz, Onlink EIRP Den: =2%.1 dBW/H:

TABLE 8
PAS-13
64KBPS CARRIER ON KU-BAND US BEAM

PANAMSAT CORPORATION

Engineering and Operations
Washington, D.C.




PANAMSAT-13

SATELLITE Satellite : PAS-

DATA Uplink Beam: Ky-Band_US Onlink Beam: Ku-Band US
Uplink POL: W Dnlink POL: M
G/T:%.6 dB/K, SFD:* dBwW/22 Dnlink EIRP: 51.0 dBW
TRANSPONDER [Trans Bandwidth :27.0 M2 Trans Type: TWTA
DATA Uplink Frequency:14.2%0 GH: Onlink Freq: 11.950 GH:z
Aggyregate IBO : 9+ dB Aggregate OBO: 5.3 dB
CARRIER Type: IBS, Info Rate: 1344 kbps, Mod: QPSX, Code Rate: R1/2
DATA BWo: 1970kHz, Bwa: 2318. OkHz, C/Nnom: 6.8dB, C/Mmin: $.7dB
LINK BUDGET CLR SKY|UP FADE|DN FADE
Earth Station EIRP (dBW) 60.3 60.) 60.13
- Uplink Path Loss, clear sky (dB}| ~207.5} -207.5%]| -207.5
- Uplink Rain Attenuation (4m) 0.0 -3.8 0.0
UPLINK + Satellite G/T (d8/K) 5.8 3.6 5.6
FPERFORMANCE |~ Boltzman's Constant (dBW/X-H2) 220.6 228.6 228.6
- Carrier Noiss Bandwidth. (dB-HZ) -62.9 -62.% «§2.9
C/N Uplink (ds) .1 20.2 24.1
Satellite Saturation EIRP (dpw) s1.0 51.0 51.0
- Qutput Backoff per carrier (d8)| -15.9| -19.6| ~-15.9
- Dnalink Path Loss, clear sky (dB)| -205.9| ~-205.9] ~20%5.9
- Dnlink Rain Degradation (dB) 0.0 0.0 -5,
DOWNLINK - Antenna Pointing Error (4B} ~.5 ~-.5 -.5
PERFORMANCE |+ Earth Station G/T, claar sky{dd/K) 18.5 18.5 18.5
- Boltzman's Constant (4BW/K-H2} 228.6 228.6 228,86
-~ Carrier Noiss Bandwidth (dB-Hz) -62.9 ~62.9] -621.9
C/N Dnlink (dn) 12.9 9.1 7.6
C/N Uplink (48} 4.1 10.2 24.1
C/H Dnlink (dB} 12.9% 5.1 7.8
C/1 Intermod (4B} 15.4 11.9 15.4
COMPOSITE ¢/I Uplink Co-channel (dB) 7.1 23.2 7.1
PERFORMANCE |C/I Dnlink Co-Channal {4B) 7.1 21.) 27.1

¢/T Uplink Adj. Sat. (SAT 1} (48} 27.0 2.2 27.0
€/I ©Dnlink Adj. Sat. (5AT 1) (dB} 29.90 5.2 29.0

€/ (H+I) COMPOSITE (a8} 10.4 6.7 6.7
Minimum Required C/W (de) 6.9 5.7 5.7
Link Margin (d8) 3.6 1.0 1.0

- ok - - - -—

TX ES INFO. |Loc: EOC_t ID:K2. 4 Al: ©.0 Elev: 20.0
EIRP par carrier: 60.3-dBW, Carrier Pwr: 12.9 vlttl
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RX ES INFO, |Loc: EOC_2 ID:¥1.2 AZ: 0.0 Elev: 20 0

INT?. INFO. |Uplink Pwr Dan: -51.8 dBW/Hz, Dnlink EIRP Den: ~25.8 dBW/Hz

----------------------- o e B W o oy e -

AVAILABILITv]Uplink 99.83 &, Dnlink: 99.82 %, Composite Link: 99.66 %

TABLES
PAS-13
T1 CARRIER ON KU-BAND US BEAM

PANAMSAT CORPORATION

Engineering and Operations
Washington, D.C.




PANAMSAT-13

SATELLITE Satellite : PAS-

DATA Uplink Beam: Ku-Band _US Dnilnk Beam: Ku-Band US
Uplink POL: ¥ Dnilnk POL: H
C/T:5.6 4B/K, SFD:¢ dBEW/=2 Dnlink EIRP: 51.0 4BW
TRANSPONDER |[Trans Bandwildth :27.0 MMz Trans Type: TWTA
DATA Uplink Frequency:14.250 GH2 Onlink Freqg: 11.950 GHz
Aggregate IDO : 6.5 dB Aggregate OBO: 3.8 dB
CARRIER Typea: IPSK{SCPC, Info Rate: J000 kbps, Mod: QPSK, R1/2
DATA BWo: 4174kHz, BWa: 457510z, C/Nnoa: 4.1dB, C/Nmin: 4.1d48
LINX BUDGET CLR SKY|UP FADE|[DN I'ADE
Farth Station ZIRP (d8w) 61.4 61.4 n.t
-~ Uplink Path Loss, clur sky {dey| -207.%]| -207.5%] =-207.%
- Uplink Rain Attenuation {dB) 0.0 " ~4.9% 0.0
UPLINK + Satallite G/T (dB/K) 3.6 5.6 5.6
PERFORMANCE |- Boltzean's Constant (dBW/K-Ht) 28.6 228.6 220.6
- Carrier Noise Bandwidth . (dB-Hi) -66.2 -66.2 ~66.2
C/N Uplink {dB) 21.9% 17.4 21.9
Satellits Saturation EIRP (aew) 51.0 51.0 £1.0

- Qutput Sackoff per carrier (aB) -9.8 ~14.0 -9.8
- Dnlink Path Loss, clear sky (dB) | -205.9%] -205.9%] -205.%

= Dnlink Rain Degradatlion {dB) 0.0 0.0 -5.3

DOWNL.INX =~ Antenna Peinting Error (48) -.5 -9 -.9
PERFORMANCE |+ Earth Station G/T, clear sky(dB/K) 13.9% 13.9 13.9%
: - Boltzman's Constant (dBW/X-Hz) 228.6 228.8 228.6

- Carrier Noise Bandvidth (aB-Hz)] -€6.2] -66.2] -66.2

C/N Dnlink (dB) 11.1 6.9 5.9

C/N Uplink (4m) 21.9 17.4 21.%

C/N Dnlink {dB} 11.1 6.9 5.9

) C/I Intermod (dB) 15.4 12.1 15.4
COMPOSITE C/t Uplink Co-channel {db) 28.7 24.2 28.7
PERFORMANCE |C/I Onlink Co-Channel {dB) 28.7]  24.5 28.7

C/1 Uplink Adj. Sat. (SAT 1) {dB) 24.3 1%.8 24.3
€/1 Dnlink Adj. Sat. (SAT 1) (¢B) 6.3 22.1 26.3

G/ (N+1) COMPOSITE (4B) 9.1 5.1 5.1
Minisup Required C/N (as) 4.1 4.1 4.1
Link Margin (d2) s.0 1.0 1.0
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TRANS USAGE |§ BW/CARR: 16. u t FWR/CARR: 25.00, Max No. Carriers: 4.0

A e e e e S A S A A

TX ES INFO. |loc: EOC_1 I0:K4. 6 AZ: 0.0 Elev: 20.0
EIRP per carricr. s1.4 dBW, Carrier Pur: 4.4 watts

TABLE 10
PAS-13

TV/PSK-SCPC CARRIER ON KU-BAND US BEAM

PANAMSAT CORPORATION

Engineering and Operations
Washington, D.C.




PANAMSAT-13

SATELLITE Satellite : PAS-

DATA Uplink Beam: Xu-Band_US Orlink Baaa: Ku-Band_US

Uplink POL: V Dnlink PCL: M
G/T:5.6 dB/K, SFD:® dBW/m} Dnlink EIRP: S1.0 dBW

TRANSPONDER |Trans Bandwidth :27.0 KMz Trans Type: TWTA

DATA Uplink Frequency:14.250 GH: Onlink Freq: 11.950 GHz
Aggregate IBO : 0.0 dB Aggreqgate OBO: 0.0 dB
CARRIER Type: TV/PSK/MCPC, Info Rate: 23591% kbps, Mod: QPSK, R2/)
CDATA BWo: 27000kHz, Bwa: 27000kMz, C/Nnoa: 5,848, C/Nein: S. ldl
LINK BUDGET CLR SKY|UP FADE|DN FADE

Earth Station EIRP (dew) 68.9 8.9 5.9
= Uplink Fath Loss, clear sky {dB) ] =-207.5%] =207.5| =207.5%
= Uplink Rain Attenuatlion (ds) Q.0 -9.2 0.0

UPLINK + Satellite G/T (dB/K} 5.6 5.6 5.6

PERFORMANCE |- Boltzman's Constant {d3W/K-Hz) 220.6 228.6 228.6
= Carrier Nolse Bandwidth (aB-Rz) =-74.3 -74.3 -74.%
C/N Upllnk (48) 21.3 13.1 21.3
Sltcllitl Saturation EIRP (ABW) 51.0 51.0 51.0
= OCutput Backoff per carrier {dB) 0.0 -3.2 0.0
- Dnlink Path Loss, clear sXy (dB)| -20%.9] -205.9] ~205.9
- Onlink Rain Degradation (43} 0.0 0.0 -5.6

DOWNLINK = Antenna Peinting Error {dp} -.5 -.5 -.5

PERFORMANCE {+ Farth Station G/T, clear sky(dd/K) 13.9 11.9 13.9
- Boltzman's Constant (d8W/K-B2)| 228.6] 228.6] 228.6
~ Carrier Neise Bandwidth (dB-Hz)| -~74.3} -74.3] -~74.3
C/N Dnlink (aB) 12.8 9.6 7.2
C/N Uplink (dB) 1.3 13.1 1.3
¢/d Dnlink (dB) 12.8 9.6 7.2

COMPOSITE C/I TUplink Co-channal (48) 7.0 18.8 27.0

PERFORMANCE |C/I Dnlink Co-Channsl (d8) 27.0 21.8 27.0

C/T OUplink Adj. Sat. (SAT 1) (dn) 4.5 16.) 24.5
C/I Dnlink Adj. Sat. (SAT 1) (dm) 25.5 22.3 5.5

C/ (N+I) COMPOSITE [CL)) 11.5 6.9 6.8
Minimum Required C/W (dB) 5.8 L Y 5.8
Link Margln : (aB) 5.7 1.1 1.0

B e e . A . e A e e 0 R A S e ok e

TRANS USAGE Il BW/CARR: 104. 00, PHR/CARI 100.00, Max No. Carriers: 1.0
X &8 IBFD. Lec: EOC_1 ID:K4. 6 AZ: 0.0 Elev: 20.0
EIRP per carrier: il  J dnu Carrier Pvr: zs 1 wvatts

nx ES INFO. {Loc: ZOC_2 ID E0.6_TVRO  AZ: 0 0 Elev: 20.0

Ay o i Y . - A - - -

INTP. INFO. |[Uplink Pwr Den: -60.) 4BW/Hz, Onlink EIRP Den: =21.) d4Bu/Mz

e s W T T

AVAILA!ILXTVIUpllnk' 99.97 %, Dnllnk- 99.90 %, Composite Link: 99.77 &
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PANAMSAT-13

SATELLITE Satellite : PAS-

OATA Uplink Bean: Nu-Band_So.Am Dniink Beam: Ku-Band_So.As
Uplink POL: H Dnlink POL: W
G/T:0.6 dB/K, SFD:e dBwW/m2 Dnlink EIRP: 46.% dBW
TRANSPONDER |Trans Bandwidth :37.0 MHz Trans Type: TWTA
DATA Uplink Frequency:14.250 GHZ Onltnk Freq: 11.95%0 GH:
Aggregate IBQO : 9.0 43 Aggregate 0BO: 5.3 dB
CARRIER Type: IBS, Info Rate: €4 kbps, Mod: QPSK, Code Rate: R1/2
DATA BWo: @2kMz, Bwa: 112.%kNg, C/Nnom: §.4d8, C/Nmin: 5.7d8
LINK BUDGET CLR SKY|UP FADE|ON FADE
Earth Staticn EIRP (d8w) 50.0 50.0 50.0
- Uplink Path Loss, clear sky (dB)| -207.%; -207.S5| -207.5
-~ Uplink Rain Attenuation {dB) 0.0 ~31.5% 0.0
UPLINK + Satellite G/T {dB/K) N iy .6
PERFCRMANCE |- Boltzman's Constant {dBW/K~-H2) 220.6] 22%.6] 223.%
- Carrier Noise Bandwidth (dB-H2) -49.1} =-49.1] -49.1
C/N Uplink {dm) 2.6 19.1 22.6
s.tclllt- Saturation EIRP {dBu) 46.95 45.5 46.5

- Output Backoff per carrier (dB}{ =29.2] =32.6| -29.2

- Dnlink Path Loss, clear sky (dB)} -205.9| -205.9| -205.9
= Dnlink Rain Degradation {dB) 0.0 0.0 ~4.9
DOWNLINK =~ Antenna Pointing Exror (48} -.5 -.5 -
PERFORMANCE |+ Farth Station G/T, clear sky(dB/K) 22.1 22.1 22.1
= Boltzman's Constant (dBW/K-Hz) 228.6) 228.6] 228.6
= Carrisr Noise Bandwidth (dB-Azx) -49.1] -49.1] ~49.1
C/N Dnlink (aB) 12.5 9.0 7.6
C/N Uplink (aB) 2.6 19.1 22.%
C/N Dnlink {dB) 12.% 9.0 7.6
C/1 Intermod (a8) 15.9 12.5 15.9
COMPOSITE C/1 vUplink Co-channel (dB) 6.9 23.5% 26.9
PERFORMANCE |C/I Dnlink Co-Channel (ds) 6.9 23.8% 26.9

C/I Uplink Adj. Sat. (S5AT 1}  (dB) 5.8 22.0 5.5
C/I Dnlink Adj. Sat. (SAT 1) (dB) 26.% 21.0 26.%

C/ (N+I) COMPOSITE {as) 10.1 6.7 6.7
Minimum Required C/N (d8) 6.2 5.7 5.7
Link Margin {as) I ) 1.0 1.0

s mrEE S . ——————— e - - e - -

TRANS USAGI |t BW/CARR: 0. ‘2. L MICA.R.I 0.41, Max No. Carriers: 240.0

TX IS INI‘O. loc: EOC_1 ID:K2.4 A2: 0.0 Elev: 20.0
EIRP per carrier; 50.0 dBW, Carrlier Pwr: 1.2 watts

RX ES INFO. |Loc: EOC_2 1D:X1.8 AZ: 0.0 Elev: 20.0

- o - T w————

!NTP. INFO. |Uplink Pwr Dan: -48.3 dBW/Hz, Dnlink EIRP Den: -29.8 d8u/Nz

T R R e T B B e R R NS A ESsr A AT A LS AL e E e ..
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PANAMSAT-13

SATELLITE Satellite : PAS-

DATA Uplink Beam: Ku-Band So.As Onlink Beanm: Ku-Band_S5o.Anm
Uplink POL: K - Drlimk POL: V
G/T:0.6 dB/K, SFD:4 dBW/m? Dnlink EIRP: 46.% dpwW
TRANSPONDER |Trans Bandwidth :27.0 MHI Trans Type: TWTA
CATA Uplink Fregquency:14.250 GHE Dnlink Freq: 11.9%0 GHz
Aggregate IBO 1 8% dB Aggregate OBO: 4.6 dB
CARRIER Type: IB5, Info Rate: 1544 kbps, Mod: QPSK, Code Rate: Rl/2
ODATA BWo: 1970kHz, BwWa: 2J16.0kHz, C/Nnom: 6.8dB, C/Nein: S.7d8
LINK BUDGET CLR SKY|UP FADE|DN FADE
Earth Station EIRP (dBW} €3.1 63.3 63.3
- Uplink Path Loss, clear sky (de)| -207.5| -207.5| -207.5
- Uplink Rain Attenuation (dB) 0.0 =3.3 0.0
UPLINK + Satellite G/T (d8/K) .6 .6 .8
PERFORMANCE |- Boltzman's Constant (dBW/K-Hz) 228.6 228.6 220.6
= Carrier Noisa Bandwidth (dB-H2){ -62.9] -62.9| -g2.9
C/N  Uplink (aB) 2.0 18.7 22.0
Satellite Saturation EIRP (aBw) 46.5% 46.5 4.5

- Output Backoff per carrier (dB) -1%.) -18.5 -15.)
- Dnlink Path Loss, clear sky (d8)! -205.9]| -205.9] -205.9

- Dnlink Rain Degradation (dB) 0.0 0.0 -4.8
DOWNLINK - Antenna Pointing Error (dB) -.5 -.5 -.5
PERFORMANCE [+ Earth Station G/T, clear sky(dB/X) 2.1 22.1 22.1
= Boltiman's Constant (4BW/K-H1) 2240.6 228.6 228.6
=~ Carrier Noise Bandvidth (dB-Hz) -62.9 -§2.9 -62.9
C/N Dnlink {as) 12.6 9.3 1.8
C/N Uplink (as) 22.0 18.7 22.0
C/N Dnlink (4B) 12.6¢ ?.3 7.8
C/I Interscd (4z) 4.9 11.9 14.9
COMPOSITE C/I Uplink Co-channel (4B) 27.0 23.7 27.0
PERFORMANCE |C/I Dnlink Co-Channel {d3) 27.0 23.8 27.0

C/I Uplink Ad4. sat. (SAT 1} (daB)} 2s.s] 22.2] 2s.s
C/T Onlink Ad3. Sat. (SAT 1) (a8)| 28.8| 23.3} 26.s

C/(N+1) COMPOSITE (d8) 4.9 8.7 §.7
Minizum Required C/N (d8) ¢.3 5.7 5.7
Link Margin (aB) 3a 1.0 1.0

- - - - -

TRANS USAG! |& BW/CARR: 8.59, % PWR/CARR: §.64, Max No. carriurs- 11.8

TX ES INtO. Loc: EOC_1 ID:K2.4 Al: 0.0 llov' 0.0
EIRP per carrier: €3.3- d!H Carrier Pwr: 25.5 watts

INTF. INFO. |Uplink Pwr Den: -43.% dBW/Hz, Dnlink EIRP Den: -~29.7 dBW/Hz

e o e P P b R B R e b e o A AL e e
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PANAMSAT-13

SATELLITE Satellite @ PAS-

DATA Uplink Beam; Xu-Bard _S5¢.Am Dnllrk Peam: Ku-Band So.Am
Uplink POL: H Dnlink POL: V
C/T:0.6 dB/X, SFD:e dBW/ml Onlink EIRP; 46.9% dBW
TRANGEPONDER |Trans Sandwidth :27.0 MHZ Trans Type: TWTA
DATA Uplink Frequency:14.2150 GHz Dnlirk Freq: 11.950 CH:z

Aggregate 130 : 6.5 4B Aggreqgate GBO: 3.8 dBb

CARRIER IType: TV/PSK/SCPC, Info Rate: 1000 kbps, Mod: QPSK, R1/2

DATA BWo: 4174kHz, BWa: 4575kHz, C/Nnom: 4.1dB, C/Nmin: 4.1d8

LINK BUDGET CLR SKY|UP FADE|DN FADE

Earth Station EIRP (dBW) 66.4 66.4 66.4

- Uplink Path Loss, clwar sky (dB)| =-207.%] -z207.5| =-207.%

- Uplink Rain Attenuation {a8) 0.0 -3.7 0.0

UPLINK + Satellite G/T (dB/X} .6 .6 .6
PERFORMANCE |- Boltzzman's Constant (dBW/K-HI) 228.6 228.6 228.8
- Carrier Noise Bandwidth  (dB-Hz) -66.2 -66.2] -66.2

C/N Uplink (dB) 1.9 1.2 1.9

Satellite Saturation EIRP {daw) 46.5 46.9 46.5

= Qutput Backoff per carrier (d8) 9.8} ~-13.2 -9.8

- Dnlink Path Loss, clear sky (dB)| =-205.9%| ~205.9} -205.9

- Dnlink Rain Degradation -1} 0.0 0.0 -8.2

DOWNLINK = Antenna Pointing Error {dB} -.5 -5 -.5
PERFORMANCE |+ Earth Station G/T, clear sky(dB/K) 17.4 17.4 17.4
- Boltzman's Constant (dBW/K-HZ) 228.6 220.6] 228.8

- Carrier Noise Bandwidth (dB-Hz) -66.2 -66.2 -66.2

C/N Dnlink (dB) 10.1 6.7 5.8

C/N Uplink (d8) 21.9 18.2 21.9

C/R Dnlink {ds) 10.1 6.7 5.9

C/I 1Intermsod {4dB) 15.4 12.8 15.4

COMPOSITE C/I Uplink Co-channel (dB) F] % 25.0 28.7
PERFORMANCE |C/1 Dnlink Co-Channel (aB)| 8.7 25.3 28.7
C/I Uplink Adj. Sat. (SAT 1}  {(dB) 22.9 19.1 22.8

¢/t Dnlink Adj. Sat. {SAT 1} {dB) 3.8 20.4 2.8

C/(N+1) COMPOSITE (d») s.4 5.1 5.1

Minimum Required C/N (d8) 4.1 4.1 4.1

Link Margin (dp) 4.3 1.0 1.0

------------------------------------------ A ke o ke e

TX ES INFO. {Loc: EOC_1 ID K&, ‘ AZ: 0.0 Elev: 20.0
EIRP per cnrrier° 6.4 4BW, Carrjer Pwr: 14.1 vatts
RX ES INFO. |Lloc: EQC_2 I0:X0.90_TIVRO AZ: 0.0 Elev: 20.0

P L L L L L L Ty i — e m - e - - -

INTF. INFO. |Uplink Pwr Den: -54.7 dBW/Hz, Onlink EIRP Den: =27.5 dBW/H2

-
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PANAMSAT-13

SATELLITE Satellite : FPAS-

OATA Uplink Beam: Ku-Band_So.As Dnlink Beam: Ku-Band_So.Aa
Uplink POL: H Dnlirk POL: WV
G/T:0.6 dB/K, SFD:* dBwW/'s2 Cniink EIRP: 46.%5 dBW
TRANSFONOER |Trans Bandvidth :27.0 MMz Trans Type: TWTA
DATA Uplink Frequency:14.150 GHI Dnlink Freq: 11.9%0 GHZ
Aggregate IBO : 0.0 a8 Aggregate OBO: 0.0 dB
CARRIER Type: TV/PSK/MCPC, Info Rate: 19419 kbps, Mod: QPSK, R1/2
CATA BwWo: 27000kHz, BwWa: 27000kHZ, C/Nnoam: 4.1dB, C/Nmin: 4.1dB
LINK BUDGET CLR SKY|UP FADE|DN FADE
Earth Station EIRP {dBw) 72.% 72.9 72.9
- Uplink Path Loss, clear sky {da}| -207.5| -207.%] -207.%
-~ Uplink Rain Attenuation (d8) o.0f ' -7.8 0.0
UPLINK + Satellite G/T {d8/K) N .6 N 1
FERFORMANCE [- Boltzman's Constant (dBW/K-Hz2}| 228.6| 22e8.6| 228.6
- Carrier Noise Bandwidth (dB-Kz}| -74.3] -74.3] -74.2
C/N Uplink (dll 20.3 12.5% 20.3
Satelliu Saturation EIRP (dBH) 46.5 46.5 46.5
R - Gutput Backoff per carrier (ds) 0.0 -2.9 0.0
- Dnlink Path Loss, clear sky (dB)] -205.9| -205.9%| -205.9%
- Dnlink Rain Degradation (d8) 0.0 c.0 -4.7
DOWNLINK - Antenna Polnting Exrror (dB) ~.5 -.5] -.5
PERFORMANCE |+ Earth Station G/T, clear sky(dB/K) 15.8 15.8 15.8
: - Boltzpan's Constant (QAW/K-Hz) 220.8 228.6 228.6
- Carrler Noise Bandwidth (dB-H1) «-14.1 -74.3 -74.3
C/N Dnlink (dm) 10.2 7.3 5.4
C/N Uplink (dB) 20.3 12.5 20.3
C/N Dnlinx {dB) 10.2 7.3 5.4
COMPOSITE €/I Uplink Co-channel {dn) 27.0 19.2 27.0
PERFORMANCE |C/I Dnlink Co-Channsl {dB) 27.0 24.1 27.0
CfI Uplink Adj. Sat. (SAT 1) (dB) 1.8 15.0 21.8
C/I Dnlink Adj. Sat. (SAT 1) (dB) 2.9 20.% 23.8
C/({N+1) COMPOSITE (4m) 9.2 5.2 5.1
Hinimum Required C/N (4B} 4.1 4.1 4.1
Link Hnrgln (d8) s.1 1.1 1.0

TRANS USAGE |% aw;cm 100. oo t PWR/CARR: 100.00, Max No. Carriers: 1.0

o - b e L L . e e

TX €3 INFO. |Loc: EOC_1 ID:K4. 6 AZ: 0.0 Elav: 30.0
EIRP per carrier: 72.9 d8W, Carrler Pur: 6).1 wvatts
RX ES INFO. |LOC EOC_2 ID:K0.75 TVRO AI: 0.0 Elev: 20.0

INTF. INFOC. IUpllnk Pvr Den: -%6.) dBW/Hz, Dnlink EIRP Den: -2%.8 dBW/H:

---------------- - o o o R ok o e e o e e el e e o A

AVATLABILITY|Uplink: 99.95 4, Onlink: 99.78 %, Composite Link: 53.71 %
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analyses assume edge of coverage is the -2dB éontour for both the uplink and the
downlink. These contours include most locations of interest, and certainly all of
the major cities in the areas covered. Indeed, the same full range of services out
to higher contour levels is possible when required by customers. Thus these
calculations are not meant to preclude the usability of locations outside the
contours where larger earth terminals might be required to effect the efficient

use of PAS-13 space segment.

As in the case of PAS-1-4, PanAmSat's transoceanic and regional satellites,
all earth stations utilizing the PAS-13 satellite will be required to observe the
FCC's improved sidelobe envelope of [29-25 logg] for uplinking and when
possible, for reception. Based on our experience with PAS-1-4, this should not

be a problem.

5.2 Service Analysis

The link budgets provide a picture of how the PAS-13 communication’s
capability will be used. Each link budget is describes all of the input values used
in the actual analysis.

5.2.1 Yideo Services

PanAmSat plans to make a wide variety of video services available to its
customers. It is expected that the major portion of TV will be carried as digitally
compressed video which is also the most economical method. Thus link analyses
for single-channel-per carrier video (SCPC) and multiple-carrier-per-channel

(MCPC) transmissions have been included for various beams. The link budget



included examines how high quality compressed video signals could be delivered
to earth stations covered by the US/Latin Beam C-Band beam and the US Ku-Band
beam providing excellent video quality. It is believed that with the CCITT
standardization (H261) and MPEG-1, MPEG-2 and DVB, that compressed video
will play a large and important role in the delivery of television in the US and
internationally eventually replacing all analog TV. Finally, the ability to deliver
high definition television by satellite is critical to the future development of
television worldwide. PAS transponders will be capable of providing an HDTV

signal anywhere in Latin America or the United States.

While not analyzed in this filing, the presence of a Ku-Band uplink beam over
South America will allow SNG transmissions with small terminals from remote
areas of Latin America to Latin American capitals or the United States and it is
expected such a service will be useful to many television operations in both Latin
America and the US.

5.2.2 Audio Services

Various types of SCPC audio services can be provided based on exact
customer interest. In one case audio could be a part of the TV signal base-
bandwidth which represents the traditional method. In another case, as
many as 8-10 separate audio or data carriers can be accommodated in the
spectrum 5.8 to 8.90MHz beyond the video baseband spectrum. These sub-
carriers have been providing low cost audio and data services to users for
many years. Various other SCPC audio services could be available
including the traditional 15kHz and 7.5kHz services. In addition, digital

audio services are in great demand at present. Other PAS satellites



presenﬂy carry these types of audio services and as such, we expect similar
usage on PAS-13.

5.2.3 Digital Services

A wide variety of digital services will be accommodated by the PAS-13
transponders. These range from the basic 64kBps circuits, all the way to
the T1 and the European CEPT carrier (2.048MBps). These carriers can
be delivered anywhere a PAS-13 footprint exists in South America, Central
America or the United States. Typically a Latin Beam transponder should
be capable of accommodating three-hundred and sixty 64kBps carriers
when operating into a 3.7-meter antenna. T1 (1.544MBps) carriers can
also be efficiently carried in a transponder when operating between 3.0-
meter terminals. As a final example, a 45MBps carrier could operate by

using a 4.5-meter receiving station.

In this PAS-13 filing, technical analyses have been included for the
64kBps carrier and the T1 carriers, both of which are considered to be the
most popular formats in use and indicative of expected satellite

performance.

5.2.4 FDM/FM Telephony Services

Traditional FDM/FM telephony in 60 channel and 360 channel loadings can be
handled by any of the PAS-13 transponders. These are not shown since telephony
is largely handled in a digital fashion at present.



5.2.5 ¥VSat Services

VSat services are possible including the traditional Hub to remote
approach. Here a centrally located hub station (a large antenna and the control
software), communicates with its remotes by transmitting a TDM carrier at, e.g.,
512kBps. Remote respond, when necessary, in a TDMA format, typically at
either 64kBps or 128kBps. As traffic growth warrants, additional "outbound”
(TDM) carriers and additional "inbound" (TDMA) carriers can be added.

Although such systems have traditionally operated at Ku-Band,
because of the high power of the PAS-13 C-Band beams, such operation
should be possible in all areas covered by PAS-13 beams.

Other VSat services could occur in hubless systems where mesh operation
is utilized, i.e., communication directly between remotes where no traffic needs
to be relayed through a hub. In these systems, small antennas are used at remote
sites, while larger stations are used at a central location. Intelligence in each
remote allows the selection of carrier frequencies between stations on a burst
basis so that addressed packets of information are constantly going through the
satellite and being received only at the station of choice.

6.0 Power Flux Density Levels

The power flux density limits for space stations are specified in
Section 25.208 of the Commissions Rules and Regulations . This section of

the PAS-13 application will demonstrate compliance with the Commission's



rules regarding power flux density limits in the bands of use where the

rules apply.
6.1 C-Band Flux Density Limits

Section 25.208 of the FCC Rules state, that in the band 3700-4200
MHz, the power flux density at the Earth's surface produced by emissions

from a space station shall not exceed the following values:

a) -152dBW/m? in any 4kHz band for angles of arrival between
0 and 5 degrees above the horizon;

b) -152+(8-5)/2 dBW/m?2 for any 4kHz band for angles of
arrival & between 5 and 25 degrees above the horizon;

c) -142dBW/m?2 in any 4kHz band for angles of arrival between
25 and 90 degrees above the horizon.

6.2 1 x Density Limi -B

Using the PAS-4 satellite’s C-Band antenna contours as shown in
Figures 2 and 3 and the values computed for C-Band beam center
maximum EIRPs in Table 1, it is possible to demonstrate that the PAS-13

design meets the Commission's regulations for C-Band flux emissions.

Power flux density at the earth's surface is calculated by computing
the path loss (in dB) from the satellite to the earth’s surface and adding to
that the gain of a Im? antenna (in dB). This value is then subtracted from

the maximum EIRP of the satellite to determine the boresite maximum flux



density. Since the most powerful signal emitted by the satellite occurs
when an unmodulated TV/FM carrier is transmitted to earth, we note that

an artificial energy dispersal signal of 2 MHz is applied to these signals.

6.2.1 Calculating Flux Density Limits for the US/Latin Beam

Using the satellite's C-Band antenna contours as shown in Figure 2,
and the values computed for beam center maximum EIRPs in Table 1, it
will be shown that the PAS-13 design meets the ITU regulations for C-

Band emissions. Thus:

Maximum EIRP in US/Latin Beam (dBW) 427
Path Loss to US/Latin Beam Boresite (dB) -196.0
Gain of 1m2 Antenna (dB) 334
Energy dispersal of 2MHz (dB) -63.0
Conversion to 4kHz bandwidth (dB) 36.0

Maximum Power Flux Density (dBW/m2 per 4kHz) -146.9

The results show that a power flux density of -146.9dBW/m2 will
be incident at the boresite point. The boresite of the US/Latin Beam falls
in Venezuela can be seen from Figure 2. The elevation angle to the
satellite at the boresight point is well above 25° as is evident frorn Figure
1. At this elevation angle, the maximum allowable flux density is
-142dBW/m?2, which is greater than the projected -146.9dBW/m? by
more than 4dB.



6.3  Ku-Band Flux Density Limits

Part 25.208 of the FCC Rules state, that in the band 11.70-12.20
GHz, the power flux density at the Earth's surface produced by emissions

from a space station shall not exceed the following values:

a) -150dBW/m? in any 4kHz band for angles of arrival between
0 and 5 degrees above the horizon;

b) -150 + (3 - 5)/ 2 dBW/m? for any 4kHz band for angles of
arrival d between 5 and 25 degrees above the horizon;

c)  -140dBW/mZ2 in any 4kHz band for angles of arrival between
25 and 90 degrees above the horizon.

6.3.1 Calculating Flux Density Limits for the US/Car Beam

Using the satellite’s Ku-Band antenna contours as shown in Figure 4,
and the values computed for beam center maximum EIRPs in Table 1, it is
possible to determine whether the PAS-4 design meets the FCC regulations

for Ku-Band emissions.

Power flux density at the earth's surface for the US Beam is
calculated by computing the path loss (ir dB) from the satellite to the
earth's surface and adding to that the gain of a 1m2 antenna (in dB). This
value is then subtracted from the maximum EIRP of the satellite to
determine the boresite maximum flux density. Since the most powerful

signal emitted by the satellite occurs when an unmodulated TV/FM carrier



is transmitted to earth, we noted that in this condition, an artificial energy
dispersal signal of 4 MHz is applied which reduces the power flux density
value by 66dB. Therefore:

Maximum EIRP in US Beam (dBW) 53.0
Path Loss to US Beam (dB) -205.9
Gain of Im2 Antenna (dB) 42.8
Energy dispersal of 4MHz (dB) -66.0
Conversion to 4kHz bandwidth (dB) 36.0
Maximum Power Flux Density (dBW/m?2 per 4kHz) -140.1

Since the boresite of the US Beam falls in the mid-Southern states
area where the elevation angle is above a well above 25° and where the
maximum allowable flux density is -140dBW/m2, we find this is 0.1dB
greater than the -140.1dBW/m? calculated above. Based on this analysis,
the US Beam flux density for analog video signals complies with FCC

rules.

7.0 Adjacent Satellite Interference

An analysis of interference to US domestic satellits has been carried
out using the FCC's Sharp program as described in FCC/OST R83-2 and
paper given by Mr, Sharp at the AIAA satellite conference in 1984 entitled

Reduced Domestic Satellite Orbit Spacing. The Sharp program was used to

analyze PanAmsat's potential of interference with other systems located in



the United States 2° away. All of the assumptions used in the analysis are
contained in the printout of the program which is attached as Appendix A to
this application. No analysis has been conducted with respect to PanAmSat's
potential interference to non-US satellites since none that are in the coor-

dination process are located adjacent to the 93°WL orbital slot.

Based on previous analyses carried out by PanAmSat it should be
noted that the PanAmSat US coverages are not significantly different from
other US domestic systems currently in orbit. The design presented here is
in line with other existing and future systems and as such should cause no

more interference than these systems.

8.0 Launch Services

PAS-13 as has been described in Section 2 of this exhibit as a large
satellite containing fifty-six transponders. Based on a projected satellite
weight there are four launch vehicles which can be used to launch PAS-13.
PanAmSat has been in discussions with three manufacturers, Lockheed
Martin regarding the Atlas 2AS; Arianespace regarding the Ariane 4 and §;

and LKE International for the Russian Proton.

The satellite’s compatibility with the three latter launch vehicles
means that further discussions with the three companies will lead to a final
selection. This selection will depend on launcher manifests, desired
lifetime, launch price, reliability and other tradeoffs which must be
considered. Launch support arrangements would be concluded with the

satellite’s manufacturer.



Once the liquid apogee motor has been fired the required number of
times and the satellite successfully inserted into the geosynchronous orbit, a
drift phase will be initiated to be terminated once the satellite reaches
03°WL. At this location, the In-Orbit Test Phase (IOT) will commence. It
is anticipated that this phase will last three to four weeks. During that
period the satellite will be checked out by its manufacturer from the
manufacturer's facilities. Once the spacecraft has completed its test phase,
it will be turned over to PanAmSat by the manufacturer to begin regular

operations.
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13:
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15:
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RCAc

ACAc
RCAo
ACAm

: RCho

ACAn

: RCAo

aCAo
RCho
&CAo

: RCAo
; RCAw

ACA»

Signal Typs
& (charruis)
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CFOM/F (3800)

TW/fm (1)

TV/FN (1)

TV/FN (1)

Tw/En (1)

IviFn (1)

v/ER (1)

TW/ER (2)

W/ (2)

aPsSc/ 80 MRS

OPSK/  1.544 MBPS ( 20)
8PSK/ 54 xX@PS ( 100)
APSK/ 56 KBRS { 400)
SCPC/FM ( 500)
CFOn/Fn (3800)

TV/6N (1)

TV/ER (2)

TWIFN (2)

oPSK/ B0 MAPS

QPSK/ 1.544 WBPS ( 20)
BPSK/ 56 KPS ( 100)
8PSK/) 56 LBPS { 400)
SCPC/FR { 500)

aPsSK/ 56 xars ( 110)
WPSK/ 56 KPS ( 131)
QPsSK/ 50 mipS

aPSK/ 50 NePS

aPsSK/ 50 mars

aPsK/ 50 ners

QPSK/ 50 mAPS |
QPSK/ 50 MaPs

QPSK/ 50 MaPS

TVW/FN ()

Tv/im (1)

WPSE /120 murs

Banduidth
(nNz)

$4.000
24.000
24,000
24.000

26.000

30.000
24.000
26.000
26.000
45.714

1.029

£.5. Anternas
(m) up/doun

10.0/10.0
7.77 2.0
7.7/ 1.0
1.7/ 2.0
1.7/ 1.0
T.77 5.5
1.77 3.0
1.7/ 5.5
T.77 5.5
10.0/10.0
10.0/10.0
5.0/ 5.0
5.0/ 5.0
r Ty
10.0/10.0
T.77 3.0
$.57 5.5
5.5/ 5.5
10.0/10.0
10.0/10.0
3.0/ 5.0
5.0/ 5.0
.7 1.7
1.2/ 1.0
7.0/ 1.2
5.5/ 5.5
5.5/ 5.5
T.7/ 1.7
1.1/ 1.7
5.5/ 5.5
5.5/ 5.5
5.5/ 5.5
5.5/ .»
5.5/ 1.2
r.mnr.r

EIRP (doM)
up/down
81.2/45.0
81.2/51.0
81.2/51.0
81.2/48.0
81.2/48.0
81.2/45.0
81.2/45.0
76.2740.5
76.2/40.5
81.2/45.0
57.2/26.0
51.2/20.0
45.2/14.0
43.2/12.0
85.3/41.0
85.1741.0
80.1/36.5
80.1/36.5
85.3741.0
61.1/22.0
55.1/16.0
49.1/10.0
47.1/ 8.0
46.717.8
49.5/22.4
79.8/46.7
T9.8/46.7
82.7/43.7
82.7/43.7
19.8/43.7
79.8743.7
T9.8/43.7
79.0/50.0
79.0/47.0
82.7/47.0
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Signat Typs
& (channais)

GPSK/ 90 MEPS

QPSK/ 40 MEPS

QPSK/ 12 WBPS { &)
SPSKS 6 WAPS (&)
BPSK)  1.544 MEPS (
BPSK/ 56 KBPS ( 126)
Tw/Fn (1)
W/ER (1)
TV/EA (1)
QPSK/ 90 MAPS
aPSK/ &0 MAPS
aPSK/ 60 maPs
QPsK/ 56 KRPS
QPSK/ 546 KMPS
TW/En (1)
TW/fn (1)
QPSK/ 90 mars
aPSK/ 60 MAPS
QPSK/ &0 WePS
QPSK/ 56 KBPS
oPsK/ 56 KBPS
CSS8/AM (6700)
CFDW/FM (4DOD)
TV/FN (1)
TV/FR (2)
TV/FN (2)
QPSK/ 80 MAPS
OPSK/ 50 MBPS
QPSK/ 1.544 MOPS ( 24)
QPSK/ 1.544 MBPS { 10)
BPSK/ 56 XBPS ( 600)
OPSK/  1.544 MBPS ( 32)
QPSK/ 30 Maps

14)

t 562)
{ 562}

( 562)
C 562)

&ancuidth
(Miz)

35.000
10.000
15.000

3.900

36.000
34.000
22.000
54.000
36.000
36.000

039

039
36.000

54.000

E.S. Antennas
{m) up/down

1.0/ 7.0
r.07 7.0
7.07 7.0
1.0/ 7.0
7.0/ 7.0
5.0/ 5.0
1.5/ 7.5
3.5/ 5.5
5.0/ 1.2
5.07 5.0
1.5/ 7.5
5.5/ 5.%
1.5/ 7.5
5.5/ 5,5
7.5/ 1.3
5.5/ 5.5
5.0/ 5.0
7.5/ 1.5
5.5/ 5.5
1.5/ 1.5
5.5/ 5.5
8.0/ 8.0
8.0/ 8.0
6.0/ 1.0
1.0/ 7.0
1.0/ 7.0
4.5/ 4.5
2.07 2.0
3.5/ 3.5
2.0/ 2.0
3.0/ 3.0
2.0/ .0

.07 2.0

EIRP (dBW)
up/down

82.0/50,0
82.0/42.0
70.0/33.0
71.2/33.0
65.2/27.0
53.2/15.0
M.5/47.0
1.5/47.0
.5/47.0
T9.5/47.0
79.5/47.0
19.5/47.0
51.5/14.5
531.5/14.5
19.5/42.0
79.5/62.0
™.5743.0
19.5/42.0
.5/42.0
$1.5/ 9.5
51.5/ 9.5
75.6/45.0
79.0/49.0
79.0/49.0
T3.6/44.0
73.6/44.0
76.5/48.5
76.5/48.5
50.9/30.2
82.7/34.0
44.9/16.2
57.9/ .0

.0749.0

QFSE/ 25.900 mEPS

wrsa/ 1 mebs o &)

68.9/53.0
61.3/743.2
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CPAND P

&F CODE BOT 10P  AVE. PRENP N TRANSPONDER POL EARYH STAIION --SATELLITE--- -EARTH STATICM

BAND- MO, AATE/ MOD, WQD. TALKER NOISE A DATA  CHAN. FREQUENCY " TRAMSMITTER RECEIVER XMTR  RECEIVER
WIDIH OF MOD. FREQ. FREQ. LEVEL VEIGH 5 RATE SPACE UP DN U D POUR DIAM GAIN GAIN TEWP EJRP DIAM GAIN TEWP
(AHZ)  CHAN INDEX (WHZ) (MM2) (dBeD) (dB) E (MGPS) (WHz) (GHz) (GHZ) P N (dBW) (m) (dB) (dB) (K) (dW) (m) (dB) (K)
5,000 1 .000 .006 .000 .0 .0& 90.000 .000 1$.250 11.950 G 1 24.0 7.0 58.0 27.5 900. 50.0 7.0 57.0 251
36.000 1 .000 .000 .000 .0 .04 60.000 .000 14.250 11.950 0 1 24.0 7.0 58.0 27.5 $00. 42.0 7.0 57.0 251
10.000 4 .7S0 _000 000 .0 .0 & 192.00012.000 1¢.250 19.950 0 t 12.0 7.0 58.0 27.5 900. 33.0 7.0 57.0 251
15,000 4 .500 .000 .000 .0 .02 6.00018.000 14.250 11.950 0 1 13.7 7.0 57.5 27.3 1000. 33.0 7.0 56.0 316
3.900 14 .500 .000 .000 .0 .02 1.544 4.500 14.250 11,950 0 1. 7.7 7.0 57.5 27.3 1000. 27.0 7.0 56.0 316
.40 126 .500 .000 .000 .0 .02 .056 .571%%4.250 11.950 0 1 -1.8 5.0 55.0 27.3 1000. 15.0 5.0 53.5 31&
36.000 13.286 .025 4.200 .012.80 000 .000 16.250 11.950 0 1 20.5 7.5 59.0 29.3 540. 47.0 7.5 57.4 145
36.000 13.286 .025 4.200 .012.80 .000 .000 16.250 31.950 0 1 25.2 5.5 56.5 29.3 540. 47.0 5.5 54.7 145
22,000 11.819 .025 4.200 .0 12.80  .000 .00 14.250 11.950 0 1 24.3 5.0 55.2 29.3 540. 47.0 1.2 41.3 250
54,000 1 .000 .000 .000 .0 .04 90.000 .000 14.250 11.950 0 1 24.3 5.0 55.2 29.3 540. 47.C 5.0 53.7 145
35.000 1 .000 .000 .000 .0 .04 60.000 .000 14.250 11.950 0 1 20.5 7.5 59.0 29.3 S540. 47.0 7.5 57.4 145
36,000 1 .000 .000 .000 .G .04 60.000 000 14.250 11.950 0 1 23,2 5.5 56,3 29.3 540, 47.0 5.5 56.7 145
.039 562 .B75 .000 .000 .0 .04, .05 ,096%14.250 11.950 0 1 -7.5 7.5 59.0 20.3 540. 14.5 7.5 S7.4 145
.039 S&2 .8TS 000 .000 .0 .04 .05 .096°14.250 11.950 0 1 -4.8 5.5 56.3 20.3 S540. 146.5 5.5 5.7 145
36.000 13.206 .025 4.200 .012.80 .000 ,000 14,250 11.950 0 1 20.5 7.5 59.0 28.1 B00. 42.0 7.5 57.4 145
36.000 13.286 .025 4.200 .0 12.80 .000 ,000 14.250 11.950 0 1 23.2 5.5 56.3 28.1 800. 42.0 5.5 54.7 145
50.000 1 .A75 .000 .000 .0 .04 $0.000 .000 %4.250 11.950 0 1 24.3 5.0 55.2 28.1 800. 43.0 5.0 53.7 145
36.000 1 .000 .000 .00 .0 .04 6O.DOD 00O 34.250 Vi.950 D 1 20.5 7.5 59.0 28.1 80D. &2.0 7.5 57.4 145
36.000 1 .000 .000 .000 .0 .04 60.000 .000 14.250 11.950 0 1 23,2 5.5 56.3 28,1 800, 42.0 5.5 54.7 145
.039 S62 .875 000 .000 .0 .04  .056 .096%14.250 11.950 0 1 -7.5 7.5 59.0 28.1 800. 9.5 7.5 57.4 145
.039 562 .75 .000 .000 .0 .04 .056 .096°14.250 11.950 0 1 -4.8 5.5 56.3 28.1 800. 9.5 5.5 54.7 145
31.200 6700 .000 1.500 15.600 -21.5 7.4 0  .000 .000 14.250 11.950 0 1 15.9 8.0 59.7 30.0 1000. 45.0 8.0 58.2 260
52,000 4000 .406 .012 16.800 -17.0-10.2 0  .000 .000 14.250 11.950 0 1 19.3 8.0 59.7 30.0 1000. 9.0 8.0 58.2 260
2,,000 11.857 .025 4.200 .0 12.80 000 .000 14.250 11.950 0 1 21.8 6.0 57.2 30.0 1000. 49.0 1.0 40.4 260
25,000 2 2,143 025 4.200 .0 12,80 00024000 14,250 11.950 8 1 5% 7.0 55.5 30.0 1000. 44.8 7.8 57.0 240
25.000 2 2.143 .025 4.200 .0 12.80  .00026.000 14.263 11.963 0 t 15.1 7.0 58.5 30.0 1000. 44.0 7.0 57.0 260
45.700 1 .875 .000 .000 .0 .04 80.000 .000 14.250 11.950 0 1 21.8 4.5 54.7 30.0 1000. 48.5 4.5 53.2 260
28,600 1 .87S .000 .000 .0 .04 50,000 .000 14.250 11.950 0 1 28.9 2.0 47.6 30.0 1000. 48.5 2.0 45.4 204
882 24 .BTS .000 .000 .0 .04 1.544 1.500°14.250 11.950 01 6.5 3.5 52.4 30.0 1000. 30.2 3.5 50.9 260
582 10 275 000 .000 .0 .04 1.544 2,000°14.250 11.950 0 1 15.1 2.0 47.6 30.0 1000, 34.0 2.0 46.1 260
064 400 .75 .000 .000 .0 .02 .05 .080°14.250 11.950 0 1 -4.2 3.0 51.1 30.0 1000. 16.2 3.0 49.4 240
1.5644 32 .000 .000 000 .0 .04 1.56k 1,544 14.250 0000 1 10,3 2.047.630.01000. 6 .6 .0 ©
28.600 1 .875 .000 .000 .0 .04 50.000 .000 .00011.950 01 .0 .0 .0 .C 0. 49.0 2.0 46.1 200
27.060 667 .60 .030 0 .04 25.900 .000 4.250 1.950 1 0 14.0 4.6 54.9 22.4 630. S3.0 .6 346.1 W8
WA & 687 000 .00 0 .04 3.000 .000 4.250 1.950 10 6.4 4.656.9 22.4 630. 43.2 .4 36.1 148
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36 PANY 2 1970 11 500 000 .002 £ .04 1546 000 4.250 1.950 1 0 V1.1 2.4 49.2 22.4 630. 3T 1.2 42.) 204
37 Pamy 2 064 237 .500 .000 .000 .0 04 064 000 £.250 1.950 1 0 -2.2 2.4 49.2 22.4 630. 24.0 1.2 42.1 204
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25.7 13.9 13.7
20.1 25.2 18.9
20.1 25.2 18.9
20.4 23.3 8.4
22.7 18.6 17.2
19.9 19.8 16.9
2¢.0 18.9 17.7
17.3 16.0 13.6
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LINK PARAMNETERS

POLARIZATION 1SOLATION MATRIX (dB)

STGMAL POLARIZATION TYPE 1MDEX

1PE INTERFERING SENSE

IMDEX 0 1 2 3 4 5
O = FOM/FN 0 s NORE20NTAL 0 10.0 10.0 10.0 10.0 10.0 10.0
1 s T/ 1 = VERTICAL
2 » DIGITAL 0.1 10.0 10.0 10.0 10.0 10.0 10.0
3 & SCPCAPSK 2 = 20 DEG CANTED WORIZONTAL [ 3 ’
& » SCPC/FM 3 = 20 DEG CANTED VERTICAL $ 2 10.0 10.0 10.0 10.0 10.0 10.0
S = CSSB/AN !
b = E5/P5K & 5 LEFT-HAND CIRCULAR R3 0.0 10.0 10.0 10.0 10.0 10.0

S = RIGNT-MAND CIRCULAR [ 3

D4 10.0 10.0 10.0 10.0 10,0 10.0

S 10.0 10.0 10.0 10.0 %0.0 10.0
SPECTRA ASSUMMED FOR INTERFERENCE INVO SCPC & -PSK

TV/EN; .000 Muz PEAX SPREADING QNLY

FOM/FM: LCAUSSIAN, EXCEPT FOR TMOSE NARKED
WETH “+& UNDER SIGMAL TYPE

® |NDICATES SCPC AMD SMALL FDMA CARRIERS WHOSE TRANSPOMDER
FREQUERCY PLANS AVOID ¢~ .0 RMX AT THE TRANSPONODER CEMTER.

PLAN® UMDER CMAMMEL SPACING JMOICATES A FIXED FREQUENCY PLAN.

THERNAL MNOISE SUNNARY

* pATM LOSSES INCLUDE FREE SPACE LOSS FOR A 20 DEGREE ELEVATION ANGLE, CLEAR
SKY ATMOSPHERIC LOSSES, ANO ANTEMMA POINTING LOSSES IN THE RANGE OF 0.0-0.5 da.
POINTING LOSSES ARE IMCLUDED OMLY FOR THE THERMAL NOISE C/N, NOT IN INTERFERENCE
CALCULATIONS .

WPLINE LOSSES = 20T.6 » .2 di » Pointing Loss
Luwie. IBE LUMS = 20,9 » .2 db + Pointing Loss



S S’

+ TNE TV/FW SHTERFERENCE ORJECTIVE 1S EITHER THE S/1 OR C/]1 VALUE(S) WITHOUT TRE “=%. THE
VALUE(S) MITH TRE =sv ARE FOR COMPARISON ONLY. IF THE S/1 HAS THE “=, THEN THE C/IL
CBJECVIVE 1S USED AND THE $/1 1S THE EQUIVALENT LEVEL FROM A CO-CHAMNEL TV/FW INTERFERER.
IF THE C/1s WAVE =%, THEN THE $/1 ORJECTIVE 1S USED AND THE C/Is INDICATE THE EQUIVALENT
SiMGLE ENTRY LEVELS IN FOR A NOISE-LIKE INTERFERER (C/In) AND FOR A CO-CHANMEL TV/FM
INTERFERER (C/luw). CCIR Rec. 500-1 INPAIRMENT GRADES ARE GIVEM FOR THE AGGREGATE TV/FM
C/1 = C/ltv - & dB INTO A “REASOMABLELY CRITICAL STILL SCENE™. THE IMPAIRMENT GRADES ARE:

5.0 = INPERCEPTIBLE (Never achieved)

4.6 = JuST PERCEPTIBLE OR JUST UMPERCEPTIBLE (Mighest achievable grade)
4.3 = APPRONIMAYE GRADE FOR CATV AGGLREGATE OBJECTIVE OF 18 8

4.0 = PERCEPTIBLE, BUT NOT ANNOYING

3.0 = SLIGHTLY ANNOYING

2.0 = ANNOYING

1.0 = VERY AMNOYING



\ —

\mnﬂunnns FALLING TO MEEY SINGLE EMTRY INTERFERENMCE OBJECTIVES (d@) 17:54:05 9-0CT-95
¢ 2.00 DEGREE SPACING) Antenns Patterns as given ; A = Geocentric Angle
| IMTERFERING LINK -->
WANTED {3333
Limke {4567

GaLe 27|

GaLe 31|
GAL» 32j
GaLe 33



~
—

LOGEST €71 RATIO lu; “u“suplink, wpuapownl ink, “0%sEqual
2.00 DEGREE SPACING) Antenna Patlesrns as given; A = Geocentric Angle
| IMIERFERING LINK --2

WANTED |33 33

Link

GIEs
GIEs
GIE+
GIE»
GTEs
GVEs
GTEn
GTEs
<léa
GTEs
GTE"
GIEm
GIEm
[AfT
GIER

4567
eroamnnene
1
2|
3|
4|
51
8
7|
]
9|
10
1|
12|
13
“|
15
1|
17|
18|
19]
20}
|
22|
4|
24|
)
2
279
28)
2|
30|
M}
32|
L]

\—

17:54:05

9-0CT-95



POTERT AL INTERFERENCE from PanAmSat Satellite

into Ravised

Orbit Separation

Doc 81-704 Appendix C

2.00 degrees. 14/12 Guz

DESIRED SIGNAL, Carrier No. 13 1 OPSK/ 90 PSS 7.0/ 7.0 maters Up/Dn
Car. C/lv C/la C/1t Object. Margin
#o. Interfering Sipnsls (dB) (d8) (di) (dB) (dB)
34; 1 QPSK/ 25.900 NEPS 78.0 209.0
35: & QPSK/ 3 mePS 7.0 299.0
35: 11 oPsEy  1.564 MBPS 78,0 299.0
37: 237 aPSK/ Ok KBPS 76.0 299.0
DESIRED SIGNAL, Carriar Mo, 2: 1 oPSK/ &0 NEPS 7.0/ 7.0 maters Up/Dn
Car. C/tu C/ld €71t Objesct., Margin
N0 Intartfaring Sighais (di) (aR) (da) (di) (di)
: 1 QPSK/ 25.900 nepS 78.0 299.0
35: & OPSK/ ) NPS 78.0 299.0
s 11 BPSK/  1.544 MBPS m.0 299.0
37: 237 aPSy/ &4 KBPS 78.0 299.0
DESIRED SIGMAL, Carrier No. 3: & OPSK/ 12 WaPS 7.07 7.0 ssters Up/Dn
Car. £2lu Cfld C/1t Object. Margin
#0. Interfering Signals (B) (dB) (dB) (ads) (dR)
34: 1 QPSK/ 25.900 meps 74.0 999.9
35: 4 QPsK/ 3 mMePs 76.0 999.9
b7 H 11 QPSK/  1.544 MEPS 76.0 999.9
37; 2317 QPSK/ O4 KBPS 76.0 999.9
GESIRED SIGNAL, Carrier No. &: 4 @PSK/ & mBPS 7.0/ 7.0 meters Up/On
Lat, C/lu CHd €71t Object. Margin
r. latertering Yignats (o) (u8) (ub) [} (df)



S o S
%: 1 oPSK/ 25.900 MePS o9.0 999.%
35; 4 OPSK/ 3 MePS 69.0 999.9
36: 1Y QPSK/  1.544 NBPS 49.0 999.9
17: 237 QpSK/ 6k KBPS 69.0 999.9

DESIAED SIGMAL, Carrier Mo. §: 16 OPSK/ 1.544 MOPS 7.0/ 7.0 meters Up/Pn

Car. c/lu €/id C/1t Gbject. Margin
No. Intartering Signals () (dB) (dB) (di) (dB)
%: 1 QPSK/ 25.900 WaPS 0.0 999.9
3s: 4 OPSK/ 3 WRPS 69.0 999.9
1s: 11 OPSE/  1.544 MEPS 49.0 999.9

37: 237 oPSK/ o4 KRPS 9.0 99.9



POTENTIAL IMTERFERENCE from PanAmSat Satellite
into Revised Doc B1-70¢ Appendix [
Orbit Separation 2.00 degress. 14712 Gz

DESIRED SIGNAL, Carrier No. b: 126 SCPC/SCPC/SCPC/SCP 5.0/ 5.0 meters Up/Dn

Car. C/lu C/id C/lt Ohject. Margin
Mo. Interfering Signals () (dB) (db) (di) ()
3: 1 aPsSK/s 25.900 MEPS 49.0 999.9
35: L QPSK/ 3 MRS 69.0 999.9
: V1 epsk/  1.3446 MAPS 69.0 99.9
3I7: 237 GPsk/ 64 KBPS 9.0 999.9

PESIRED SIGMAL, Carrier No. 7: 1 YW/M 36,0 Kz 7.5/ 7.5 seters Up/Dn

Car. C/lu C7)d C/1y $/tlu §/1d 571t Object. Margin
Ko, Interfering Signals (W) (dB) (di) (aB) (dB) (dB) (dB) (ds)
k P 1 GPSK/ 25.900 NBPS 62.1 999.9
35: & QPSK/ ) MAPS 62.1 9.9
38:  VOPSK/ 1544 NAPS 62.1 99.9
37: 237 oPSK/ Ok KAPS 62.1 9999

DESIRED SLGMAL, Carrier No. &: 1 ty/in 36,0 Nz $.5/ 5.5 msters Up/On

------------------- o L L L L L e Y T T P T T PP

Car. C/tu £/1d C/1r $/1u 8/1d $/1t Dbject. Margin
No. Intertering Signais (dB) (dB) (cdB) (di) (dB) (dB) (dB) (ds)

Asyssmssssrsanvemseaw b .- tedrt e P ) L R e L P T L T

U 1 QPSK/ 25.900 naps 62.1 9999
35 4 QPSK/ 3 MEPS 62.1 99,9
36: 11 absK/  1.544 MEPS 62.1 999.9
37: 237 Qbsk/ b4 KAPS 62.1 999.9

DESIRED SIGMAL, Carrier Mo. 9: 1 TV 22.0 MHz 5.0/ 1.2 meters Up/bn

.................................................................. L ™

Car. C/lu C/1d C/1t $/1u S/7ld S/1t Object. Margin
no. Intertering Signdls (@) (i) (a8) (a8) (a8) (di) (dB) (d8)



-
34 1 QPSK/ 25.900 miPS 51.3 999.9
35: & QPSK/ 3 MBRS 51.3 999.9
346: 11 OPSK/  1.544 WEPS 51.3 9W.9
37: 237 oPSK/ bk KBPS 51.3 9990.9
DESLRED SIGMAL, Carrier Mo, 10: 1 OPSK/ 90 MBPS 5.0/ 5.0 meters Up/Dn
Car. t/iu £/1d C/It Object, Margin
%0. iIntarfering Sipnais () (dB) (D) (dB) (di)
M: 1 aPSK/ 25.900 WAPS 78.0 299.0
35: 4 QPSK/ 3 WAPS 78.0 299.0
L"H 11 oPSK/  1.564 WOPS 78.0 299.0

37: 237 aPSk/ & KBPS 72.0 2.0



POTENTIAL MTERFERENCE from PanAmSat Satellite
into Revised Doc B1-704 Appendix C

Orbit Separation 2.00 degrees. 14/12 Gz
DESIAED SIGMAL, Carrier Mo. 11: 1 QPSK/ 60 NEPS 7.5/ 7.5 maters Up/On
Car. ¢/lu c/ld C/It Object. Margin
Wo. Interfering Sipnaik (aB) (dB) (ai) (ds) (d8)
b T % 1 QPSK/ 25.900 MEPS 7.9 29.1
35; & QPSK/ 3 WbPS 7.9 299.9
3 11 oPSks  1.544 MEPS 7.9 299
17: 237 QPSK/ 64 KBPS 7.9 2.1
OESIRED SIGMAL, Carrier Mo. 12: 1 OPSK/ 60 WOPS 5.5/ 5.5 maters Up/On
Car. C/lu C/id C/It Object. Margin
Ma. Intertering Sigpnals (dl) (dB) (dB) (dl) (dB)
L 1 aPsk/ 25.900 maps 7.9 2991
35, 4 OPSL/ 3 MEPS 7.9 299.1
36: 11 aPSK/  1.544 WAPS 7.9 2991
37: 237 OPSK/ b4 KBPS 7.9 2991

DESIRED SIGNAL, Carrier No. 13: 582 SCPC/SCPC/SCPC/SCP 7.5/ 7.5 weters Up/On

Car. C/lu ¢/1d C/lt Object. Margin
Ro. Interfaring Signals (dB) (dB) (ab) (d@) (di)
3 1 aPsx/ 25.900 WiPS 76.7 999.9
35: 4 QPSK/ 3 Waps 76.7 999.9
15: 11 QPSK/  1.544 MRPS 78.7 999.9
17: 237 OPSK/ bk KBPS 76.7 999.9

DESIRED SIGNAL, Carrier Wo. 14: 562 SCPC/SCPC/SCPC/SCP 5.5/ 5.5 meters Up/Dn

Lal. C/tu Cf3d €It Object, Margin
(T8 Intertering Si1ynals (ab) (@) (i) (da) (dl)



34: 1 QPSK/ 25.900 NGRS 76.7 999.9
35: & OPSK/ 3 MBPS 76.7 999.9
34: 1V OPSK/  1.544 MBPS 76.7 999.9
37: 217 QPSK/ 64 KBPS _ 76.7 99,9

DESIRED SIGMAL, Carrier No. 15: 1 TV/FN 36.0 Mz 1.57 7.5 sters Up/Dn

Car. C/tu C/Id C/it $/lu §/1d $/1t Object. Margin
Mo. Interfering Signals (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB)
M; 1 QPSK/ 25.900 WBPS 62.1 0.9
35: 4 OPSK/ ) NEPS &2.1 99,9
36: 11 aPSK/  1.544 NAPS 62.1 99,9
37: 237 opSK/ & KBPS 62.1 999.9



POTENTIAL IMTERFERENCE from PanAmSat Satellite
into Revisad Doc 81-704 Appendix C
Orbit Ssparation 2.00 degrees. 14/12 GHz

DESIRED SIGMAL, Carrier Mo. 16: 1 TW/IN 36,0 nuz 5.5/ 5.5 meters Up/Dn

Car. C/lu C/1d C/1t S§/lu §/1d §/1t Object. Margin
No. Interfering Signals {aB) (d8) (dB) (cd8) (dB) (dB) (dR) (dB)
34: 1 oPSK/ 25.900 wars 62.1 9.9
35; 4 OPSK/ 3 mEPS 2.1 9.9
36: 11 oPSK/  1.544 NOPS 62.1 9.9
17: 237 orsi/ 64 KBPS 62.1 "9.9
OESIRED S1GMAL, Carcier Ma. VT: 1 arsk/ 90 MAPS 5.0/ 5.0 msters Up/On
Car. C/lu C/1d C/lt Object. Margin
No. Interfaring Signals (di) (i) (di) . . {di) (dé)
%: 1 OPSK/ 25.900 MBPS 5.6 W09
35; 4 QPSK/ 3 NEPS .6 999.9
L7H 11 aPSKY 1.544 NBPS 7.6 999.9
37: 7 aPsk/ &b KBPS 5.6 999.9
DESIRED SIGMAL, Carrier Mo. 18; 1 QPSK/ 60 mBPS 7.5/ 1.5 maters Up/Dn
Car. c/lu C/1d C/1t Object. Margin
8o. Intartaring Sipnale (aB) (dB) (dm) (d8) (ds)
34; 1 QPSK/ 25.900 WaPS 7.9 299.1
35: 4 OPSK/ 3 MBPS 7.9 299.1
3s: 17 OPSK/  1.544 NBPS 7.9 2M.a
37. 237 oPSK/ & K8PS .9 2991
DESIRED SIGMAL, Carrier No. 19: 1 aPSK/ 80 Maps 5.5/ 5.5 meters Up/On
Lal, C/lu C/ld C/in Object. Margin

'™ Interte ing Si1pnals (AM) () {(u8) {am) {B)



34 1 aPsK/ 25.900 MeFS 7.9 2991
3s: 4 apsK/ 3 maps .9 9.1
36: 1V @PSK/  1.544 mEPS 7.9 2991
37: 237 opsk/ &4 KPS 7.9 2m.t

DESIRED SIGMAL, Carrier No. 20; 542 SCPC/SCPC/SCPC/SCP 7.5/ 7.5 maters Up/Dn

Car. t/iu Cfld C/1t Object. Margin
No. Interfaring Signals (dR) (dB) (dB) (dB) (di)
%: 1 oPsks 25.90G mePS 76.7 99,9
35: 4 OPSK/ 3 MPS T76.7 999.9
M: 1 arsk/  1.544 wePS 76.7 909

37: 237 oPsk/ 64 XBPS 16.7 "9.9



POTENTIAL INTERFERENCE from PanAmSat Satellite
into Revised Doc 81-704 Appendix €
Orbit Separation 2.00 degrees. 14/12 Giz

DESIRED SIGNAL, Carrier Mo. 21: 562 SCPC/SCPC/SCPC/SCP 5.5/ 5.5 maters Up/On

Car. C/lu C/id C/It Object. Margin
uo. Interfaring Signals (dB) (dB) (dB) (dR) (dB)
) H 1 QPSK/ 25.900 MBPS 6.7 999.9
35: ¢ QP57 3wkt 76.7 999.9
38: 11 OPSK/  1.544 WOPS 76.7 99%.9
37: 237 QPSK/ &4 KBPS 76.7 990.9

DESIRED SIGMAL, Carcier No. 22: 1 CSSB/AM 670074 kHz 8.0/ 8.0 meters Up/Dn

Car. C/lu C/ld C/it  Up Dn Total Object. Margin
Mo. Intertering Signais (dB) (dB) (dB) (pulp)(pulp)(pulp) (pOp) (dB)

M: 1 QPSK/ 25.900 MEPS 1165 999.9
LLH 4 OPSK/ 3 WePS 1165 999.9
36: 1Y QPSK/  1.544 MBPS 1165 999.9
3r: 237 oPsiK/ 64 KPS 1165 999.9

DESIRED S)GMAL, Carrier Mo. 23: 1 CFOM/FN 4DD0/52.0 8.0/ 8.0 mstars Up/Dn

Car. c/lu C/id C/It  Up Dn Total Object. Margin
0. Intarfaring Signais (M) (dB) (dB) (puDp)(puiOp)(pwlp) (pWlp) (dB)

% 1 aPSK/ 25.900 mars 600 999.9
35: & QPSK/ 3 mPS 400 999.9
36: 11 QPSK/  1.544 MAPS 600 999.9
37: 237 oPsK/ 64 KBPS 600 999.9
DESIRED SIGMAL, Carrier No. 2&: 1 IVW/FN 26.0 Muz 6.0/ 1.0 meters Up/Dn
far, C/lu C/1d €71t Sflu §71d S/It Object. Margin

»a Intertering Signais (o) (dbi) (dB) (aB) (dB) (d8) (d8) {di)



3%: 1 OPSK/ 25.900 WePS 5.1 999,90
35: & OPSK/ 3 Mabs 54.1 999.9
36: 11 OPSK/ 1,544 WEPS 5%.1 999.9
17: 237 aPsk/ 64 KRPS 54.1 999.9

DESIRED SIGMAL, Carrier Mo, 25: 2 TV/FN 25.0 MmNz 7.0/ 7.0 saters Up/Dn

Car. C/tu C/f1d C/1t $/1u §/1d $/1t Object. Margin
Mo. Intertfaring Signais (a8) (dB) (d) (dB) (dB) (dB) (@) (dB)
3 1 oPSI/ 25.900 NAPS 60.1 999.9
35; 4 QPSK/ X maPs 60.1 999.9
34 t1 arss/  1.544 NBPS 0.1 9909
37: 237 arsk/ o4 KBRS 0.1 999.9



POTEMTIAL INTERFERENCE from PanasSat Satellite
into Revised Doc B81-704 Appendix C

Orbit Separation 2.00 degrees, 14712 Ghz
BECIRED S1CuAL  Carcisr Mo, 24: 2 W/FM 25.0 niz 7.0/ 7.0 meters Up/Dn
Car. C/lw C71d C/1t $/1lu §$/1d E/1t Object. Margin
[T Interfaring Signals (dk) (dB) (dB) {(dB) (dB) (dB) (dB) (dn)
34: 1 oPSK/ 25.900 maps 60.1 99909
35;: 4 OPSK/ 3 mbbS 60.1 9999
34; 11 P/ 1.544 NBPS 0.1 999.¢
37: 237 aPSK/ 66 KBPS 60.1 999.9

DESINED ShLuAs  Carrier Mo, 27: ) apsxs A MAPS 4.5/ 4.5 metars Un/Dn
Car. C/lu C/ld C/It Gbject. Margin
No. Interfering Sipnals (dB) (dB) (di) (d8) (d8)
3 1 aPsKy 25.900 MEPS 79.0 298.0
35: & OPSK/ 3 maPS 79.0 294.0
34: 11 aPsSK/  1.544 MOPS ™.0 294.0
37: 237 aPsK/ bk KPS 9.0 298.0
DESIMED S)CMAL  Carrier Mo, 28: 1 absxs 50 NEPE 2.0/ 2.0 meters Un/Dn
Car. C/lu C/1d €/t Object, Margin
4o. Intertaring Signals (al) (aB) (dB) (-} (as)
u: 1 QPSK/ 25.900 mars n.7T 999.9
35: 4 OPSK/ 3 nmPs .7 999.9
36: 11 GPSK/  1.544 MEPS 75.7 999.9
37: 237 OPSK/ &4 KBPS .7 9.9
DESIRED SiGRAL, Carrier Wo. 2¥: &4 GPSK/ 1.544 WBPS 3.5/ 3.5 maters Ugp/dn
Car. Criu C/1d C/It Object. Margin

AT’ inferfering Signals () () {(a8) (dil) (d8)



POTENTIAL [WTERFERENCE from PanAmSat Sateiiite
into Revised Dac 81-704 Appendix £
Orbit Separation 2.00 degrees. 14/12 Gh2

DESIRED SIGRAL, Carriar Mo. 26: 2 TV/En 25.0 Wiz 7.0/ 7.0 meters Up/Dn

Car. £/lu £21d C/)t S/lu S$/1d §71t Object. Wargin
ho. Interfering $Signals (dB) (dB) (aB) (dB) (dB) (dB) (dB) (dB)
34; 1 opsks 25.900 WaPS 60.1 909
35: 4 QPSK/ 3 WBPS 60.1 999.9
36 V1 arsx/  1.546 ers 60.1 990.9
37: 237 opsky 64 KAPS 60.1 9999
DESIRED SIGMAL, Carrier Mo. 27: 1 QPsSK/ B0 WiPS 4.5/ 4.5 matera Up/On
Car. c/luw C/ld C/x Oobject, Margin
#o. Interfering Sipnals (dB) (al) (d8). (aif) (al)
34: 1 aPsk/ 25.900 mars 7.0 290.0
35; 4 QPSKY 3 WEPS 7.0 298.0
34: 11 orSK/  1.544 NOPS 9.0 208.0
37: 237 aPsK/ bk KBPS 7.0 296.0
DESINED SIGMAL, Carrisr Mo. 28: 1 oPSK/ S0 MEPS 2.0/ 2.0 maters Up/Dn
Car. c/lu Cr/1d C/It Object. Margin
Bo. Intertering Sipnals (W) (d8) (aB) (a8) (as)
34: 1 aPsSK/ 25.900 waPs nBn.7 9.9
35: 4 QPSK/ 3 maPs 5.7 999.9
3: 11 absk/  1.544 WEPS 5.7 9999
37: 237 @PSK/ 64 KRPS 5.7 999.9

DESIRED SIGMAL, Carrier o, 29: 24 QPSK/  1.544 WEPS 3.5/ 3.3 meters Up/Dn

...............................................................................

Lar. C/iw C21d €/t Object. Margin
Ny der i viwg Segnaie (uN) (aB) (al) (o) (di)



POTENTIAL INTERFEREMCE from PanAmSat Satellite
into Revised Doc B1-704 Appendin C
Orbit Separation 2.00 degrees. 14/12 GHz

DESIRED SIGMAL, Carrier No. 31: 600 SCPC/SCPC/SCPC/SCP 3.0/ 3.0 maters Up/Dn

Car. C/lu C/1d C/It Object. Margin
80, Interfering Signals (a8) (dB) (dB) {di) (dii)
3 1 QPSK/ 25.900 MAPS 2.8 999.9
3s: 4 OPSK/ 3 naPs 72.8 999.9
3: V1 GPSKY  1.544 MIPS 72.8 999.9
37:

237 oPSK/ &4 KOPS 72.8 9.9

DESIRED SIGMAL, Carrier No. 32: 32 oPsK/ 1.544 MBPS 2.0/ .0 meters Up/Dn

Car. C/ly C/kd L2t Object. Margin
Mo. Intartering Sipnais (dB) (dB) {(dB) . (c8) (di)
M 1 aPSK/ 25.900 WaPS T4.4 9999
3s: & GPSK/ 3 WaPS Th.k 99909
1s; 11 GPSK/  1.544 NMBPS Te. 4 999.9
37; 237 aPsk/ 64 KAPS Te.4 9999
DESIRED SiGMAL, Carrier Mo. 33: 1 oPsK/ 50 wePS .0/ 2.0 swters Up/Dn
Car. C/lu €/1d C/1t Object. Margin
#o. Intertaring Signals (di) (dB) (d8) (dB) (cd8)
M 1 oPSK/ 25.900 NBPS 76.8 999.9
35: 4 QPSK/ ) WaPS 76.8 999.9
34: 1Y oPSK/  1.544 MAPS T6.8 9.9

17: 237 aPsk/ o4 KPS 76.86 999.9



H 1 PSK/ 25.900 MAPS 7.8 M9.9
3s; 4 QPSK/ 3 MePS 75.8 9.9
36: 1V GPSK/  1.544 WEPS 5.0 99%9.9
37: 237 oPsSk/ &4 KBPS 5.8 999.9

DESIRED SIGMAL, Carrier fo. 30: 10 OPSK/ 1.544 WBPS 2.0/ 2.0 seters Up/Dn

Car. c/lu C/1d C/1t Object. Margin
Mo. Interfering Signals (dB) (dB) (d8) () {dB)

% 1 QPSK/ 25.900 MePS 5.8 999.9
35: 4 QPSKy 3 meps 5.8 999.9
36: 11 QPSK/ 1,544 MOPS 3.8 9999
37: 237 oPsis o4 KBPS 7.8 999.9



17:%59:07

Desired Signais from File: v:\lchdn\puu-ut\douz.m
intartaring Signals from File: vi\fcc2deg\panamsat\panasat . det

14712 Guz Carrier Listing from PanAskat Satellite at
into Revised Doc B1-704 Appendix C st

9-0CT-95



« P

PANS

H )]

QPSK/ 25.900 MaPS

QPSK/ I MRS (&)
QPSS 1.544 MAPS (
QPSK/ &b KBRS ( 237)

1)

27.000
4.170
1.970

4.6/ .6
4.8/ .6
2.4/ 1.2
2.4/ 1.2

68.9/53.0
61.3/43.2
60.3/37.1
47.0/24.0



~
DESIRED SATELLITE:

Revised Doc B81-704 Appandix C at

e

IMTERFENING SATELLITE; PanAmSat Sateilite at
LIwk PARANETERS 17:59:07 ¢-0CT-95
CPAMD P
T &f CODE &OT 0P AVE. PREWP N TRANSPONDER POL EARTM STATION --SATELLITE--- -EARTH STATION
Y BAND- NO, RATE/ WOD. MOD. TALKER WOISE A DATA  CHAN. FREQUENCY TRANSMITYER  RECEIVER XNMTR RECEIVER

CAR COM- P WIDTW OF WOD. FREQ. FRED. LEVEL WEIGH § RMATE SPACE P DN U D POUR DIAM GAIN GALIN TEMP EIRP DIAM GAIN YEWP
JER PAMY E  (MN2) CnAN INDEX (MHZ) (MNz) (cBad) (dR) E (MBPS) (MHz) (GHZ) (GHz) P N (diW) (m) (dB) (dB) (K) (dEW) (m) (dB) (K)
1 RCAc 0 54.00G 3800 .45} .012 16.516 -15.0-11.3 2 000 000 14.250 11,950 0 1 19.6 10.0 61.46 30.1 650, 45,0 10.0 60.4 155
2 RCAw 1 24.000 1 2.538 .025% 4.200 012,80 .000 .000 14.250 11.950 0 1 21.7 7.7 59.5 30.1 650. 51.0 2.0 46.4 385
3 BCAu 1 24.000 1 2.538 .025 4.200 D280 L0000 .000 14.250 11.950 0 % 20.7 7.7 59.5 30.1 450. 51.0 1.0 40.4 345
4 RCAe 1 24.000 12,538 .025 4.200 .0 1280 000 .000 14.250 11.950 0 Y 21.7 7.7 59.5 30.1 450, 48.0 2.0 46.4 165
S Rcae 1 24,000 1 2.538 .025 4.200 012,80 .000 .000 14.250 11.950 0 1 21.7 7.7 59.5 30.1 &650. 48.0 1.0 40.4 345
6 RCAc 1 30.000 1 2.61% .025 4,200 012,80 000 .000 14.250 11.950 0 1 21.7 7.7 59.5 30.1 650. 45.0 5.5 55.0 365
7 hoac 1 24.000 1 2.538 .025% 4.200 .012.80 000 .000 14.250 11.950 0 1 0.7 7.7 59.5 30.1 4650, 45.0 3.0 50.0 365
8 RCAc 1 26.000 2 2.438 025 4.200 01280 .00026.000 14.250 11.950 0 1 16.7 7.7 59.5 30.1 650. 40.5 5.5 55.0 145
9 RCac 1 26.000 2 2,438 025 4.200 .012.80 .00026.000 14.263 11.963 0 ¥ 16.7 7.7 59.5 30.1 650, 40.5 5.5 55.0 165
10 AcAc 2 45.71% 1 .75 .000 000 0 04 B80.000 .000 14.250 11.950 0 ¥ 19.6 10.0 41.6 30.1 650. 45.0 10.0 60.4 165
1T RCAc 2 1.029 20 .750 ,000 000 00 L0040 1,564 1.500%14.250 11.950 0 Y -4.4 10.0 61.6 30.1 650. 26.0 10.0 60.4 185
12 RCAc 3 .084 100 875 .000 .000 .0 .02 L0386 .500%14.250 11.950 0 1 -4.4 5.0 55.8 30.1 650. 20.0 5.0 54.4 185
13 RCAc 3 L64 400 875 000 000 .0 .02 056 .125%14.250 11.950 0 1-10.4 5.0 55.6 30.1 650, 16.0 5.0 54.4 185
16 RCAC & .037 500 &.432 .000 .003 025,80 000 L100%14.250 11.950 O 1-16.3 7.7 59.5 30.1v 450, 12.0 7.7 58.0 185
15 RCAo 0 54.000 3800 .451 .012 16.5%6 -15.0-11.3 0 000 .000 14.250 11.950 0 1 2.7 10.0 60.6 27.5 B00. 41.0 10.0 59.3 145
16 RCam ¥ 26.000 1 2143 025 4.200 012,80 000 .000 14.250 11.950 0 1 26.9 7.7 58.2 27.5 800, 41.0 3.0 49.0 186
17 RCao 1 26.000 22,143 .025 4.200 01280 -00027.000 ¥4.250 11.950 0 1 24.4 5.5 55.5 27.5 800. 36.5 5.5 54.7 145
10 AcAm 1 26.000 2 2.143 025 4.200 .012.80 -00027.000 14.263 11.963 0 1 24.6 5.5 55.5 27.5 B00. 3.5 5.5 54.7 145
19 RCAo 2 54.000 1 .875 .000 .000 0 .04 80.000 .000 14.250 11.950 0 1 24.7 10.0 80.6 27.5 800. 41.0 10.0 59.3 145
20 RCA0 2 1.030 20 .r50 .000 .000 O .04 1.544 2.500%14.250 11.950 0 1 .5 10.0 &0.6 27.5 O800. 22.0 10.0 59.3 145
21 hCao 3 L0864 100 .75 .000 000 0 .02 056 .500%14.250 11.950 01 .6 5.0 54.5 27.5 800. 16.0 5.0 53.4 145
22 RCao 3 066 400 .875 .000 .000 0 .02 056 . 125%14.250 11.950 0 1 -5.4 5.0 54.5 27.5 800, 10.0 5.0 53.4 145
23 ACho & .037 500 &4.412 .000 003 .025.30 000 .100%14.250 11.950 0 1-11.1 7.7 58.2 27.5 800, 8.0 7.7 57.4 145
26 RCAv 3 140 110 .500 .GOO .000 .0 .02 056 .225%14.250 11.950 01 3.8 1.2 42.9 27.5 B00. 17.8 7.0 56.8 180
25 kcasr 3 L1640 131 500 .000 000 0 02 D56 .225%14.250 11.950 0 1 -8.6 T.0 SB.1 27.5 B00, 22.4 1.2 41.5 290
26 5850 2 43.000 t .000 .000 000 0 .04 50.000 .000 1%.250 11.950 0t 24.5 5.5 55.3 30.0 1000, 44.7 5.5 54.7 269
27 Sasé 2 25.000 1 .000 .000 .000 0 .04 50.000 .000 14.250 11.950 0 1 24.5 5.5 55.3 30.0 1000. 46.7 5.5 54.7 269
20 S8s5c 2 43.000 1 .000 .000 .00D 00 .04 50,000 .000 14.250 11,950 0 1 2¢.5 7.7 58.2 30.0 1000. 43.7 7.7 S7.4 257
29 Sass 2 25.000 { .000 .000 .000 0 .04 50.000 .000 14.250 11.950 0 1 24.5 7.7 58.2 30.0 1000. 43.7 7.7 S5T.4 257
30 S8s0 2 43.000 1 .000 .000 .000 0 .0 & 50.000 .000 14.250 11.950 0 1 24.5 5.5 55.3 30.0 1000. 43.7 5.5 54.7 249
31 Sask 2 25.000 ¥ .000 .000 000 0 .04 50.000 .000 14.250 11.950 0 1 24.5 5.5 55.3 30.0 1000. 43.7 5.5 54.7 249
32 s¢5u 2 28.400 1 .87 .06 .00 L0 04 50.000 .000 14.250 11.950 0 1 24.5 5.5 55.3 30.0 1000. 43.7 5.5 54.7 269
33 ses+ 1 14.000 1 1.429 025 4.200 012,80 .000 .000 14.250 11,950 0 1 23.7 5.5 55.3 30.0 1000. 50.0 .8 37.4 339
34 S#sS+ 1 16,000 Y 1.429 025 4.200 01280 .000 .000 14.250 11.950 0 1 23.7 5.5 55.3 29.5 B890. 47.0 1.2 42.4 339
35 Sebs 2 &0.0u0 1 .000 .000 .0 -000 14.250 11.950 0 1 24.5 7.7 58.2 30.0 1000. 257

.000

.0 4 120.000

47.0

T.757.4



N
36 PANT 2 27.000
37 PANY 2 4170
38 PN 2 1970
390 Py 2 NN

1

"
837

567
o7
.500
500

.0
.0
0

.04 25.900
04 3.000
04 1.544
04 N

4£.250
4£.250
4.25%0
4.250

—

1.950 1 0 14.0
1.950 1 0 6.4
1.950 1 0 11,1
1.950 10 -2.2

4.6 5L.9 22.4
4.5 54.9 22.4
2.4 49.2 22.4
2.4 49.2 22.4

630, 53.0 .6 36.1 148
&30. 43.2 .6 36.1 %8
630. 37.1 1.2 42.1 204
630, 26.0 1.2 42.1 204



EARYN-TO-SHALE
PATN ALY

CAR- COoM- EIRP LOSS* G/
RIER PANY (dEW) (dB) (G/K) (W) (d8) (dB/K)

P R L LR L *anenseane tedmBPAmanma

1 RCAc
2 WlAw
3 ACaw
4 RCAe
5 Alas
&6 RCAC
T RCAc
8 RCAC
9 RCic
10 RCaAc
11 RCAC
12 RCAC
13 RCAc
14 RCAc
15 RkCao
14 RCAm
17 RCAo
18 RiAm
19 RCao
20 RCao
21 RCao
22 AtAo
23 aCao
24 RCA+
25 RCAe
26 SBSo
27 sasd
28 Siso
29 Sasd
30 s4so
311 sesd
32 5gsy
33 sase
34 58S
15 Suse

81.2 208.3 2.0
84,2 208.1 2.0
81.2 208.1 2.0
81.2 208.% 2.0
a1.2 208.1 2.0
81,2 208.1 2.0
81.2 208.1 2.0
76.2 208.1 2.0
74,2 208.% 2.0
81.2 208.3 2.0
57.2 208.3 2.0
51.2 208.% 2.0
45.2 208.1 2.0
4).2 208.1 2.0
85.3 208.3 -1.5
85.1 208.1 -1.§
80.1 208.1 -1.5
80.1 208.1 -1.5
85.3 208.3 -1.5
81.1 208.3 -1.5
55.1 208.% -1.5
49.4 2081 -1.5
4T.1 268.1 -1.5
46.7 207.8 -1.5
49.5 208.% -1.5
79.8 208.1 .0
7.8 208.1 .0
82.7 208.1 .0
42.7 208.1 .0
9.0 208.% .0
1.8 2081 .0
79.8 208.1 .0
79.6 208.1 .0
19.0 208.1 .0
82.7 208.1 .0
68.9 200.1 -5,
81.3 200y 4.8
60.3 19v. 8 5.

THERNAL NOJSE SUNNARY
SPACE-TO-EARTH
PATH  RCV C/ho - (dB-H2) C/n - (a8) LINK THERMAL NOISE
EIRP LOSS™ G/T S/k Eb/No
w DN TOTAL WP DN YOTAL (pkOp) (ci) (a8}
45.0 206.3 3a.2 103.5 105.5 101.4 26.1 28.2 24.0 2220. 54.5
$1.0 206.2 20.8 103.7 94.2 93.7 29.9 20.4 19.9 57
51.0 206.1 14.8 103.7 88.3 88.2 29.9 14.5 1.4 s
48.0 206.2 20.8 103.7 91.2 90.9 29.9 17.4 179 54.3
48.0 206.1 14.8 103.7 £5.3 85.2 29.9 11.5 1.4 48.6
45.0 206.3 29.4 103.7 96.7 5.9 28.9 21.9 211 58.7
45.0 206.3 24.4 103.7 91.7 9.4 20.917.9 17.4 54.8
40.5 206.3 32.8 98.7 95.6 93.9 24.5 21.519.7 56.4
40.5 206.3 32.8 98.7 95.6 93.9 24.5 21.519.7 56.4
45.0 206.3 38.2 103.5 105.5 101.4 25.9 28.9 24.8 22.3
26.0 206.3 38.2 7.5 85.5 T78.7 19.3 26.4 10.6 16.8
20.0 206.3 32.2 T3.7 .5 7.V 25.6 26.5 23.0 23.8
14,0 206.3 32.2 67.7 &B.5 65.1 19.6 20.5 17.0 17.6
12.0 206.3 35.8 65.7 70.1 &64.3 20.0 24.4 18.7 103. 69.9
41.0 206.3 37.7 104.1 101.0 99.2 26.7 23.7 0.9 3616, 544
41.0 206.2 26.3 104.1 89.7 69.5 29.9 15.4 15.4 50.6
36.5 206.3 33.% 99.1 9.9 .91, 2%.917.7 17.0 2.2
36.5 206.3 33,1 99.1 1.9 9.1 24.9 1.7 17.0 52.2
41.0 206.3 37.7 104.1 101.0 99.2 26.7 2.7 21.9 20.2
22.0 206.3 37.7 T9.9 8Z.0 77.8 9.7 21.917.7 15.9
16.0 206.3 31.8 T74.1 T0.1 68.4 26.0 22.0 20.8 211
10.0 204.3 3.8 6B.1 &4.1 62.6 20.0 16.0 4.6 15.1
8.0 206.3 35.8 64.1 &66.1 63.1 20.4 20.4 17.4 138. 48.6
17.8 206.3 34.0 66.0 T4.1 65.4 145 22.7 139 17.9
22.4 206.1 16.9 68.5 o&1.0 60.9 17.0 10.3 9.5 13.5
46.7 206.3 30.4 100.3 99.4 96.8 24.0 23,7 20.5 19.8
6.7 206.3 30.4 100.3 9.4 96.3 26.3 25.4 22.8 19.8
43.7 206.3 33.3 103.2 99.3 9T.8 26.9 23.0 21.5 20.8
43.7 206.3 33.3 103.2 99.3 97.8 29.2 25.) 23.8 20.8
43.7 206.3 30.4 100.3 96.4 9.9 2.0 20.1 18.4 17.9
43.7 206.3 30.4 100.3 96.4 96.9 26.3 22.4 20.9 17.9
41.7 206.3 30.4 100.3 96.4 94.9 25.7 21.8 20.4 17.9
30.0 206.1 12.1 995 Bh.6 84.5 27.5 12.6 12.4 41.0
A7.0 206.1 7.1 99.5 86.6 B6.4 27.5 14.6 1.3 4.9
47.0 206.3 33.3 103.2 102.6 99.9 25.4 24.8 221 19.1
S3.0 196.2 4.4 1.8 99.8 91.2 17.5 25.5 16.9 17.0
3.2 190.2 16,4 B4.2 90.0 8).2 18.0 23.8 17.0 18.4
37.4196.2 1.0 83.% B8.5 82.3 20.6 25.6 19.4 20.4

—

17:59:67 9-0C1-95
SINGLE ENTRY INTERFERENCE OB4+
IMPAIR-
s/l C/In C/lty  KRENT
(pidp) () (dB) (dB) GRADE
600. 62.2

56.1 =18.9 =25.0<4.43>
$4.1 =16.9 =23.0<4. 36>
56.1 =18.9 525.0+4.43>
54.1 =16.9 223 .0<4.36>
62.1 524.6 =30.7<4 60>
56.% =18.9 =25.0<4.4)>
62.1 =25.4 #31.4<k 60>
62.1 825.4 »31.6<4 . 00>

78.2

3.3

75.5

n.s

71.3

&600. 62.2

53.1 s17.9 223.5<4. 29>
61.6 =26.4 =32.0<4.59>
61,6 =25.4 232.044.59>

28.2

23.3

21.5

23.5

23.3

20.%

17.1

28.0

7.4

20.0

78.4

28.0

78.4

5.7
49.1 =18.5 =23.0<4.00>
51.1 =20.6 =25.0<4 16>

78.4

22.5

20.8

23.5



e

¥ PMl\il.O 199.8 -5.6 24,0 196.2 19.0 70.2 5.4 69.1 22.1 27.3 21.0 21.0 23.5



*¢ FOOTNOTVES wee

LINK PARANETERS

POLARIZATION ISOLATION MATRIX (dB)

S1GaAL POLARIZATION TYPE IMDEX

TPt INTERFERING SENSE

INDEX 0 1 2 3 & 5
0 « FOW/FN 0 = HORTZOMTAL 0 10.0 10.0 10.0 10.0 10.0 10.0
1= V0 1 = VERTICAL
2 & DIGITAL p 1 10.0 0.0 10.0 10.0 10.0 10.0
3 = SCPL/PSK 2 = 20 DEG CANTED MOR]ZONTAL E
& = SCPL/FR 3 = 20 DEG CANTED VERTICAL $2 10.0 10.0 10.0 10.0 10.0 10.0
S = CSSB/AM 1
6 = S§/PSK 4 = LEFT-WAMD CIRCULAR ®3 10.0 10.0 10.0 10.0 10.0 10.0

5 = RIGHT-RAMD CIRCULAR E

o4 10.0 10.0 10.0 10.0 10.0 10.0

5 10.0 10.9 10.0 10.0 10.0 10.0
SPECTAA ASSUMMED FOR IMTERFERENCE 1MTO SCPC & PSK

TY/EN; D00 Nz PEAX SPREADING ONLY

FOM/FM: GAUSSIAN, EXCEPT FOR THNOSE MARKED
WLTH ®e® UNDER SIGNAL TYPE

*® IMDICATES SCPC AND SMALL FOMA CARRIERS WWOSE TRANSPONDER
FREQUENCY PLANS AVOLD o~ .0 MNZ AT THE TRANSPOMDER CENTER.

*PLAN" UMDER CWAMMEL SPACING JMDICATES A FINED FREQUENCY PLAN.

THNERNAL NOISE SUNNARY

® PATNM LUSSES INCLUDE FREE SPACE LOSS FOR A 20 DEGREE ELEVATION AMGLE, CLEAR
SEY ATROSPRERIC LOSSES', AMD AMTENMA POINTING LOSSES IN THE RANGE OF 0.0-0.5 di.
POINTING LOSSES ARE INCLUDED ONLY FOR THE THERMAL NOISE C/N, MOT [N INTERFERENCE
CALCULATIONS .

UPLINY LOSSES o 207 6 ¢ .2 dB ¢+ Pointing Loss
Olagw [MK LUSSES 2 205.9 ¢« .2 0@ « Pointing LOSS



« TRE TW/FN INTERFERENCE OBRJECTIVE 1S EITHER THE S/1 OR C/1 VALUE(S) WIThOUT THE “s%_ THE
VALUE(S) WITH THE “xv ARE FOR COMPARISONM OMLY. IF THE S/) WAS TME ®=%, THEN THE C/I
ORJECTIVE 15 USED AMD THE §/1 IS THE EQUIVALENT LEVEL FRON A CO-CHANNEL TV/FM INTERFERER.
1F THE C/)s WAVE “s* THEN YHE $/] OBJECTIVE |5 USED AND THE C/Is INDICATE THE EQUIVALENT
SINGLE EWTRY LEVELS IN FOR A NOISE-LIKE INTERFERER (C/In) AMD FOR A CO-CHANMEL TV/FM
INTERFERER (C/1tv). CCIR Rec, 500-1 IMPAIRMENT GRADES ARE GIVEN FOR THE AGGREGATE TV/FN
C/0 = C/btwy - & B INTO A “REASONABLELY CRITECAL STILL SCEME™. TME IMPAIRMENT GRADES ARE:

5.0
4.6
&.3
4.0
i
2.0
1.0

TWPERCEPTIBLE (Mever achisved)

JUST PERCEPTIOLE OR JUST UNPERCEPTIBLE (Highast achisvable grads)
APPROX IMATE GRADE FOR CATYV AGGREGATE OBJECTIVE OF 18 a8
PERCEPTIBLE, BUT NOT AMNMOYING

SLIGHTLY AMNOYING

ANnOY | NG

VEAY ANMOY ING



.

g

CONBINATIONS FAILING TG MEET SINGLE ENTRY INVERFEREMCE OSJECTIVES (d@)
{ 2.00 DEGREE SPACING)

INTERFERENG LINK -~>

WANTED |33 33

RlAe
RCAc

RCAC

@Cac
RCAo
RCam
ACAo

AlAo

RCA»
RCA»
Siso
sash

sesd

S&sd
Sisu
Shse
585+

32

35

Antenna Patterns as given

: A » Geocentric Angle

17:59:07

9-0CT-95



\-/
LOMEST C/1 RATIO IN: “uv=Uplink, “0*zDowntink, “0*=Equal 17:59:07 9-0CT-95
( 2.00 DEGREE SPACING) Antenna Patterns as given; A = Geocentric Angle
| IMIERFERING LINK -->
WANIED |33 33 ’
LI |6789

ccesuangmreesanas

RcAc |

RCAw 2|

RCAw 3|

(177 I 3|

acas 5|

2ZAc 6|

tcac 7|

RCAc B

2CAc 9]

acac 10}

tcac 1

RCac 12|

RCAac 13

aCAC V4|

acAo 15|

tcam 16§

acao 17§

ACAn 18]

RCAO 19

tCAc 20|

RCAo 21|

RCAd 22|

ACho 23|

RCA*  24)

RCAr 25|

siso 28]

sask 27|

saso 28§

sast 29|

siso 30|

sask 31

s8su 12|

sas+ 33|

sasr 3|

sas+ 35|

.
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POTENTIAL INTERFERENCE from PanAmSat Sateilite
into Revisad Doc 81-704 Appendia C
Orbit Separation 2.00 degrees. /12 Guz

DESIRED SIGNAL, Carrier No. 1§: 1 CFOM/FN 38007/54.0 10.0/10.0 maters Up/Dn
Car. C/tu C/ld C/it  Up Dn Total Object. Margin

no. [Interfering Signals (d8) (dB) (dB) (puOp)(pidlp)(pulp) (pp) (dB}

----------------- P R L L Ty Y R e L e e e L Y]

3s: 1 QPSK/ 25.900 maps 600 999.9
i 4 QPSK/ ) MEPS 600 999.9
38: 11 OPSK/  1.544 MEPS 600 999.9
39: 237 oPrSK/ b4 KBPS 600 999.9

DESIRED SI1GNAL, Carrier No. 2: 1 TV/FR 2.0 N2 7.7/ 2.0 meters Up/Dn

Car. Cflu C/ld Cc/1t §/1u $/1d S/1t Object. Margin
Bo. interfering Signals (dB) (dB) (dB) (M)} {dB) (<B) (dB) (dB)

36 1 QPSK/ 25.900 maps 56.1 999.9
37: & QPSK/ 3 MaPS 56.1 999.9
38: 11 GPSK/  1.544 NBPS 36.1 999.9
39: 237 apsk/ &b KBPS 56.1 999.9

DESIRED SIGWAL, Carrier Mo. 3: T TV/ER 24.0 HHz 1.7/ 1.0 meters Up/Dn

EEPARAdGbtarE AR s e s nn. sasmssssnsnenema P R e L L L L L L T T

Car. C/lu C/1d €71t §/lu §/1d §/1t Object. Margin
So. Interfering Signals (di) (dB) (dR) (dB) (da) (dB) (dB) (di)

P P R LR E L R RS tassssesssssaanw P T T T T

35: 1 GPSK/ 25.900 MOPS 54.1 999.9
ir: & OPSK/ 3 WAPS 5.1 999.9
38: 11 oPSK/ 1.544 MaPS 54.1 999.9
39: 237 aPsk/ b6 KBPS 54.1 999.9

DESIRED SIGMAL, Carrier No. 4&: 1IV/fM 2.0 Wiz 7.7/ 2.0 meters up/Dn



Car. €/l C/1d C/It S/tu 5/1d S/it Object. Margin
Hu. Interfering Signals (aB) (dB) (ad) (dB) (dR) (dB) (dB) {(dk)
s 1 gosxys 26,900 maps 56.1 999.9
LY H & OPSK/ 3 WEPS 56.1 999.9
A8: ¥ apsK/  1.544 MEPS 56.1 "W9.9
39; 237 oPSK/ &4 XKAPS 56.1 9999

OESIRED SIGNAL, Carrier No. 5; 1T/ 24.0 iz 7.7/ 1.0 meters Up/On

Car. C/luw C/1d €71t $/1lu §/71d $71t Object. Margin
N0. Intertering Signals (dB) {(dB) (dB) (dB) {(dB) (dB) (dB) (as)
34: 1 GPSE/ 25.900 wabs £4.1 99%.9
3 4 OPSK/ 3 WaPS 564.1 99,9
38; 11 QPSK/  1.544 WRPS 54.1 9999

39: 237 arsk/ &4 KbPS 54.1 999.9



POTENTIAL INMTERFERENCE from PanimSat Satellite
into Revised Doc 81-704 Appendixn C
Orbit Separation 2,00 degress. 14/12 GM2

DESIRED SIGMAL, Carrier Wo. 6: 1 Tv/in 30.0 muz 7.7/ 5.5 maters Up/Dn

Car. C/lu C/\d C/tt §/lu §/1d S/It OQbject. Margin
Mo. Interfering Signals (aB) (dB) (di) (dB) (dB) (cdB) (de) (d8)
16: 1 OPSK/ 25.900 NePS 62.1 W99
3 & QPSE/ 3 MAPS 62.1 9.9
38: V1 OPSK/  1.544 MRPS 62.1 999.9
39: 237 QPK/ &4 KBPS 62.1 99.9

DESIRED SIGNAL, Carrier No. 7: 1 YV 2.0 NNz 7.7/ 3.0 meters Up/Dn

Car. c/lu C/1d C/tt S/lu §/1d 5/t Objeck. Mergin
sa. Intertering Sipnais (di) (di) (dB) . (B) {(daB) (dB) (dB) (dB)
W: 1 PsSK/ 25.900 mars 56.1 99.9
wm: 4 OPSK/ 3 mePS 56.1 999.9
M 1 oPsks  1.544 NEPE 56.1 999.9
3o: 237 oPsx/ 64 KPS $6.1 999.9

DESIRED SIGMAL, Carrier No. B: 2 TV 26.0 niz T.77 5.5 maters up/On

Car. C/lu £/1d C/1t $/lu S/1d §/1t Object. Margin
mo. Interfaring Signals (aB) (dB) (i) (@) (dB) (dB) (d8) (dB)
36: v aPsk/ 25.900 MBPS 62.1 999.9
Ar: 4 QPSK/ 3 mePS 62.1 999.9
38: V1 QPSK/  1.544 MRPS 62.1 999.9
39: 237 aPsK/ 64 KaPS 82.1 9.9

DESIRED SIGMAL, Carrier No. 9: 2 T¥/FM 26.0 MHz T.7¢ 5.5 mters Up/On

Car. C/luv C/fla C/1c $/1lu S71d 571t Object. Margin
au ittet tering Sighals (d) (W) (a8) () (aB) (dB) (d8) (ah)



3b: 1 OPSK/ 25.900 MEPS 62.1 999.%
LT H 4 OPSK/ 3 MRS 62.1 999.9
38:; 1% GPSK/  1.54% MNEPS 62.1 999.9
39: 237 QPSK/ b4 KBPS 62.1 999.9
DESIRED SIGMAL, Carrier Mo. 10: 1 apSKk/ 80 WaPS 10.06710.0 meters Up/Dn
Car. csiu Crid C/It Object. Margin
no. Interfaring Signais (aB) (i) (dB) {a8) (d8)
36: 1 QPSK/ 25.900 WaPS 78.2 290.8
i7: 4 OPSK/ 3 WaPS 7.2 200.8
38: VY GPSK/  1.544 MEPS 78.2 290.8
319: 237 OPSK/ &4 KEBPS 78.2 298.8



POTENTIAL SWIERFERENCE from ParAmSat Satellite
into Revised Doc B1-704 Appendia C
Orbit Separation 2.00 degrees. 164/12 GHt

DESIRED SIGMAL, Carriar Wo. 113 20 QPSKs  1.544 NBPS  10.0/10.0 metars Up/Dn

Car. C/tu C/1d C/IX Object. Margin
¥6. Interfering Signals (o8> {(dB) (d8) (d8) (dB)
3s: 1 QPSK/ 25.900 ners 3.3 9.9
ir: & OPSK/ 3 MBPS 73.3 999.9
38: 11 QPSK/ 1,544 MAPS 73.3 909
39: 237 QPSK/ Ok KBPS B3 9.9

DESIRED SIGMAL, Carrier Mo. 12: 100 SCPC/SCPC/SCPC/SCP 5.0/ 5.0 maters Up/Dn

Car. Cflu Cf1d L/t Object. Margin
NO. Interfering Sigrals (di) (dB) (dB) ’ (dB) (dB)
3a: 1 QPSK/ 25.900 maPS 73.5 v99.9
37: 4 QPSK/ 3 WAPS 1.5 9.9
3M: 1 QPSK/  1.544 WOPS 7.5 o9
39: 237 QPSK/ o4 KPS 73.5 999.9

DESIAED SIGNAL, Carrier Mo, 13: 400 SCPC/SCPC/SCPC/SCP 5.0/ 5.0 meters Up/Dn

Car. C/lu Cfld C/it Object, Margin
Bo. Interfering Signals {(a8) (dB) (dB) (ds) (dB)
3a: 1 QPSK/ 25.900 meps 73.5 999.9
37 & QPSK/ 3 maPS 73.5 999.9
3a8: 1) oPSK/  1.544 MBPS .S 999.9
39: 217 apSK/ & KPS .5 9.9

DESIRED SIGMAL, Carrier No. 14: 500 SCPC/FM  .037 miz 7.7/ 7.7 meters up/On

Cer. C/lu C/ld C/7Iv Gbject. Margin
[ intertering Signais (a)  (di) () (ad) (a8)



36; 1 OPSK/ 25.900 mePS 73.3 999.9
i 4 OPSK/ 3 WPS 7.3 999
38: 11 oPsSKs  1.544 MAPS 73.3 999
39: 237 OPSK/ 64 KPS 7.3 999

DESIRED SIGNAL, Carrier Mo. 15;

Y N N T T L LT T PR mmssesw

1 CFOM/FN 3800/54.0 10.0/10.0 meters Up/Dn

L T T Y P

Car. C/lu cfid €1t Up bn Total Object. Marpin
Ho. Interfering Signals (i) (puOp) (pwlp) (pi0p) (philp (am)
36: 1 aPsK/ 25.900 MiPS 600 999.9
ir: 4 QPSK/ 3 miPS 00 999.9
38: 1! aPSK/ 1.544 MAPS 600 9909
39: 237 OPSK/ 64 KBPS 600 999.9



POTENTIAL INTERFERENCE from PanAmSat Satelliis
into Revised Doc 81-704 Appendin C
Orbit Separation 2.00 degress. 14712 GHz

DESIRED SIGMAL, Carrier Mo. 16: 1 I/ 26.0 miz 7.7/ 3.0 satars Up/On

B LT Ty L L Y Y Y Y P YY)

Car. Cflu €



x,
S

21d Cilt S/tu S/kd S/lt Object. Margin
No. Intertering Signals (aB) (d@) (aB) (aB) <(dB) (dB) (di) (di)

36: 1 GPSK/ 25.900 MaPS 53.t 9.9
37: o OPSK/ 3 MRS 53.1 999.9
38: 1) APSK/  1.544 MRPS 53.1 999.9
19: 237 aPSK/ 64 KPS 53.1 9.9

DESIAED SIGMAL, Carrier No. 17: 2 TV/FM 26.0 Mz 5.5/ 5.5 matars Up/Dn

Car. C/lu C/1d €71t §/7lu §/1d §/it Object. Margin
Mo. Interfering Signais (di) (aB) (dB) (dB) (dB) (dB) (aB) (di)
36: ¥ opSK/ 25.900 MAPS 81.46 999.9
LT H 4 oPSK/ 3 s 61.6 999.9
3: 1Y orsk/  1.544 MBS 41.6 999.9
39: 237 apsk/ 64 KBPS 1.6 9.9

LESIRED SIGNAL, Carrier No. V4: 2 Ty/in 26.0 Mz 5.5/ 5.5 seters Up/On

Car. C/lu C/ld CfIt .S/iu S7/Id S/1t Object., Kargin
wo. Interfaring Signals (dB) (dB) (dB) (dB) (dB) (dB) (a8) (dil)
1s: 1 aPsK/ 25.900 mAPS 61.6 999.9
37 4 oPSK/ ) WBPS 61.6 9.9
ia: 11 OPSK/  1.3544 MBPS 8.6 999.9
39: 237 aPSK/ 64 KDPS 61.6 99.9
DESIRED SIGNAL, Carrier Ne. 19: 1 aPsk/ B0 NePS 10.0/10.0 meters Up/Dn
Car. C/lu C/1d C/It Object. Margin
No. Intertering Signals (dB) (dB) (dB) () (dB)

: 1 opsSK/ 25.900 WePS 8.2 999.9
37: 4 OPSK/ 3 WBPS 28.2 M99
3n: 11 aPSK/  1.564 MAPS 28.2 999.9
39: 237 apsK/ 64 KAPS 8.2 9.9

UESIRED SIGmAL, Carrier No. 20: 20 0PSK/ 1.544 MEPS 10.0/10.0 meters Up/On

Y Cila Csid C/10 Object. Margin



Ho. Interfering Signals (di) (dB) (d8) {di) (di)

34: 1 aPsk/ 25.900 WBPS 23.3 9.9
37: 4 OPSK/ 3 maprs 23.3 W9
11 QPSK/ 1,544 MEPS 23.3 999.9

39: 237 OPSK/ b4 KBPS 23.3 9.9



POTENTIAL INTERFERENCE from PanAmSat Satellite
into Revised Doc 81-704 Appendix C
Orbit Separation 2.00 degrees. 146/12 Ghz

DESIRED SIGNAL, Carrier No. 2Y: 100 SCPC/SCPC/SCPC/SCP 5.0/ 5.0 meters Up/On

Car. C/lu C/1d C/1t Object. Margin
k0. Intarfering Signals (aB) (dB) (dB) (dB) (di)
38 1 QPSK/ 25.900 wEPS 23.5 099.9
37 & QPSK/ 3 maprs 21.5 990.9
38: 11 QPSK/  1.544 WEPS 23.5 999.9
39;: 237 aPsK/ b4 KBPS 23.5 9.9

DESINED SIGMAL, Carriar Mo. 22: 400 SCPC/SCPC/SCPC/SCP 5.0/ 5.0 meters Up/Dn

Car. C/lu C/id C/1lt Object. Margin
(‘TR Interfering Sighals (di) (@) {(aB) ‘ (i) (dB)
3 1 OPSK/ 25.900 MOPS 23.5 999.9
37: & QPSK/ 3 maPsS 231.5 999.9
3a: 11 QPSK/  1.544 NOPS 23.% 999.9
39: 237 orsSK/ 64 KPS 25.5 9999

DESIRED SIGMAL, Carrier No. 23: 500 SCPC/FM  .037 wdz 7.1/ 7.7 meters Up/Dn

Car. C7/lu C/td C/lx Object. Margin
Bo. Interfering Signals (W) (dB) (M) {(dB) (di)
3s; 1 aPsK/ 25.900 NaPS 21.3 9.9
3r: 4 OPSC/ 3 miPsS 23.3 999.9
3a: 11 GPSK/  1.544 WEPS 21.3 9.9
39: 237 aPSK/ &b KPS 23.3 9.9

DESIAED SIGMAL, Carrier Mo. 24: 110 SCPC/SCPC/SCPC/SCP 1.2/ 7.0 weters Up/Dn

Car, C/lu C/td €/t Object. Margin
A Interted 1Ny Signals (ab) (a8) (u8) (a8) (dB)



362 1 QPSK/ 25.500 NBPS 20.5 999.9
37: 4 OPSK/ 3 MBPS 20.3 999.%
38: 11 oPsK/  1.544 WEPS 20.5 999.9
39: 237 aPSK/ 64 KBPS 20.5 9mW.9

DESIRED $1GMAL, Carrier No. 25: 131 SCPC/SCPC/SCPC/SCP 7.0/ 1.2 meters Up/Dn

Car. C/lu C71d C/1t Object. Margin
so. Interfering Signals (di) (dB) (i) (i) (dB)
: 1 aPsK/ 25.900 WBPS 17.1 9999
ir: 4 OPSK/ 3 MEPS 17.1 999.9
s V1 aPsK/  1.544 WOPS 17.1 999.9

39: 237 oPSK/ 64 KBRS 17.1 999.9



N\

POTERTIAL INTERFEREMCE from PanAmSat Sateilite
into Revised Doc B1-704 Appendix €

Orbit Separation 2.00 dagrees. 14/12 GHz

DESIRED SIGNAL, Carrier Mo, 26: 1 QPSK/ 50 WaPS 5.5/ 5.5 meters uUp/On
Car. t/lu €/1d C/1t Object. Margin
wa. Ilnterfaring Sipnais (dB) (dB) (aR) (d8) (d8)
: Y GPSK/ 25.900 maPS 20.0 999.9
37 4 OPSK/ ) MEPS 28.0 999.9
38: 1 oPSK/  1.544 NEPS 28.0 999.%
39: 237 oPSK/ b4 KBPS 2.0 999.9
DESIAED SIGMAL, Corrier Mo, 27: 1 OPSK/ 50 WBPS 5.5/ 5.5 meters Up/Dn
Car. C/lu C€/ld C/it Object. Margin
NO. interfering Signais (dB) (dB) (d8) (dB) (dB)
3 1 0PSK/ 25.900 NaPS 8.4 200.6
37: & QPSK/ 3 MAPS 78.4 298.6
3o 11 OPSK/  1.546 MEPS 78.4 298.6
39: 237 oPSK/ &4 KBPS 7.4 2008.6
DESIRED SIGMAL, Carriesr No. 28: 1 GPSK/ 50 MEPS 7.7/ 1.7 astars Up/Dn
Car. C/lu C/1d C/It Object. Margin
no. Intertering Signsls (B) (dB) (dB8) (d8) (aB)
34: 1 aPsK/ 25.900 mibsS 28.0 999.9
L Y H 4 QPSK/ 3 WaPS 26.0 999.9
38: 11 aPsK/  1.544 MEPS 28.0 999.9
319: 237 oPSK/ o4 KEPS <8.0 999.9
DESIRED SIGNAL, Carrier No. 29: 1 GPSK/ 50 WaPs 7.7/ 7.7 matars Up/On
Ler. C/lu Clid £/t Object. Margin

'™ Intertaring Siynals (W) (o) (08) (k) (i)



15: 1 opsks 25.900 MaPs 78.4 298.8
3r: & OPSK/ 3 WBPS 78.4 298.6
35: 11 QPSK/  1.544 NIPS 78.4 298.6
39: 237 GPSK/ 64 K@PS 78.4 2908.6
DESIRED SIGNAL, Cerrier Wo. 30: 1 aPsSK/ 50 MePs 5.5/ 5.5 meters UplDl.l
Car. c/lu C/ld c/It Object. Margin
No. Interfering Signals (dB) (dB) (dB) (dd) (i)
3a: t aPsk/ 25.900 mBPS 20.0 999.9
ir: & OPSK/ 3 WAPS 28.0 9.9
38: 11 oPSK/  1.544 PSS 28.0 999.9

39: 237 aPse/ 64 KBPS 28.0 999.9



POLEMTIAL IMTERFERENCE from PanAmSat Satellite
into Revised Doc 81-704 Appendin C

Orbit Separation 2.00 degreses. 146712 Ghz
DESIRED SIGMAL, Carrier No. 31: 1 aPsSK/ 50 mars 5.5/ 5.5 maters Up/Dn
Car. C/lu Cfid €/t Object. Margin
Mo. Interfering Sipnais (dB) (di) (aB) () (d8)
34; 1 apsx/ 25.500 wars 7.4 2986
r: 4 oPSK/s 3 WePS 7.4 208.6
38: 1Y absxs  1.544 wRPS 78.4 298.6
39: 237 oPSKs 64 KBPS .4 298,46
ODESIRED SIGNAL, Carrier to. 32: 1 QPSK/ 50 MAPS 5.5/ 5.5 swters Up/Dn
Car. C/lu C/1d CAHt Object. Margin
Mo, Intertssing Signats (d8) (aB) (dR) (dB) (de)
3a: 1 @PsK/ 25.900 WaPS 5.7 9999
3r: 4 OPSK/ 3 WaPS 5.7 99.9
38: 1 QPsKs  1.546 NOPS 75.7 999.9
39: 2317 oPSK/ 64 KBPS 5.7 9999

GESIRED SIGMAL, Carrier do. 33: 1 TvsFm 16,0 Wiz 5.5/ .8 meters Up/Dn

Car. C/lu C/1d C/It $/lu §/1d $/1t Gbject. Wargin
No. Imterfering Sipnals (dB) (dB) (dB) (dB) (i) (dB) (cdB) {dB)
34: 1 apsk/ 25.900 meps 49.1 999.9
37 & GPSK) 3 MaPS 9.1 999 9
38: 1Y QPSK/  1.544 MBPS 49.1 999.9
39: 237 absk/ 64 KBPS 49.1 9999
LESIRED SIGWAL, Carrier No. 34: Y TVW/FN 16.0 miz 5.5/ 1.2 matars Up/On
Car. C/lu C/1d C/1t S/lu §/1d S/1t Object. Margin

nG. Intertering Signals (ad) (di) (al) (aB) (d8) (dl) (dB) {(da)



36; 1 OPSK/ 25.900 MEPS 51.1 999.9
3r: 4 OPSK/ 3 maps 51.1 999.9
38: 11 0PSK/  1.544 WBPS $1.1 999.9
39: 237 oPSK/ 64 KBPS 51.1 9.9
DESIRED SIGMAL, Carrier Mo. 35: 1 GPSK/120 WaPS 7.77 1.7 maters Up/Dn
Car. c/lu C/ld C/1t Object. Margin
Mo. Interfering Signals (df) (dB) (oB) (di) {di)
3b: 1 OPSK/ 25.900 maPs 7.6 208.6
37: & QPSK/ 3 NBPS 78.4 298.6
38: 11 OPSK/  1.544 MaPS 8.4 298.6

39: 237 aPSK/ o4 KPS T8.4 298.8



18:07:57 9-0CT-95

Desired Signals from File: vi\fccideg\pansssat\datal.dat

Interfering Signals from Fila: vi\fcc2deg\panansat\panansat . det

14712 Guz Carrier Listing fram PanAmSat Sateliite
into Revised Doc 81-704 Appandin C



14/12 GHz

Carrier
Number

12; SPCe
1}: SPCe
14: SPCe
15: SPCe
16: MUce
17: slice
18: Wws
19: Wice

J1: Pt

Carrier Listing from PsnAnSat Satellite
into Revised Doc 81-704 Appendix C

Sighal Type
& {channels)

CFOM/FM (1872)

CFOM/FW (1872)

CFDM/FM (1872)

CFON/FM (1872)

FOM/FR  ( 432)

FOM/FM [ 432)

QPSK/125 MaPs

QPSK/125 mEPS

BPSK/ 6.312 PSS (  B)
8pSk/ &6.312 MaPS {  4)
OPSK/  1.544 MBPS ( 4b)
TV/FM ()

TV/ER (2)

aPsK/ 60 MBPS

oPSK/  1.544 MBPS ( 20)
Ty/Em (1)

Tv/FN (1)

TV/FN (1)

TV/FR (2}

TV/FN (2)

QPSK/ 80 MBPS

OPSK/ BO MBPS

QPSK/  1.544 MAPS { 14)
OPSK/  1.544 MBPS ( 16)
oPSK/ 58 KPS ( 300)
aPsSKs 56 KBPS ( 425)
SCPC/FN ¢ T5)

PsSK/ 25.900 MBPS

oPSK/ 3 meps (&)
oPSK/  1.544 MBPS { 11)
QPSK/ 64 KBPS ( 237)

Bandwidth
{MHZ)

£.5. Antennas
(m) up/down

10.0/10.0
10.0/10.0
10.0/10.0
10.0/10.0
7.0/ 7.0
7.0/ 7.0
7.0/ 7.0
10.0/10.0
6.5/ 4.5
4.5/ 4.5
9.2/ 9.2
9.2/ 7.0
9.2/ 7.0
9.2/ 9.2
5.0/ 5.0
6.0/ 3.0
6.0/ 6.0
6.0/ 1.4
6.0/ 6.0
6.0/ 6.0
7.0/ 7.0
7.0/ 5.0
5.0/ 5.0
5.0/ 7.0
5.0/ 3.0
5.07 5.0
5.0/ 3.0

4.8/ .6
2.47 1.2
2.47 1.2

EIRP (<iBU)
up/doun

87.2/37.9
87.2/37.9
18.0/38.2
78.0/38.2
12.2/32.4
T2.2/32.4
B7.2/62.4
87.2742.4
72.1/30.0
72.1/33.0
57.4/23.4
T7.9/37.5
T7.9/37.5
80.9/41.8
61.9/25.0
84.0/45.0
78.0/45.0
78.0/48.5
79.0740.5
79.0/40.5
TB.5/44.5
78.5/44.5
58.5/30.5
58.0/30.0
45.5/17.5
44.0/16.0
51.0/2%.0

48.9/53.0
61.3/43.2
40.3/37.1
47.0/24.0



DESIRED SATELLITE:
INTERFERING SAVELLIVE:

T Rf
Y BAND-  NO.
CAR COm- P WIDIH  OF
TER PANY E  (WMNZ) CHAM
1 SPCo 34.000 1872
2 SPCo 356.000 1a72
3 SPCu 34.000 1872
4 SPCu 36.000 1872
$ shlo 17.500 432
6 SPlu 20.700 432
7 sPCo 72.000 1
8 sPCh 72.000 1
9 SPCo T.800 8
10 SPCu 15.150 4
11 SPCe 1.030 46

£
g
o

1.029 20

16 Wucse 54,000 1
17 duce 54 .000 1
18 Whaet 24.000 t
19 Wuce 24.000 2
20 Wuce 24,000 2
21 Wuce &5.714 1
22 vy 5.4 1
23 Wuce 1.9 %
24 Wice 1.190 14
25 whice .037 300
26 wuce 037 425
27 wice 180 5
28 PAMY 2 27.000 1
29 PAY 2 4170 4
30 PAMY 2 1.970 1t
31 Pant 2 064 237

Revised Doc 081-704 Appendin C
PanAmSat Sateltite

LINK PARANETERS . 18:07:57 ¢-0CT-95

CPAND P
CODE 8OT TOP AVE. PREWP N TRANSPONDER POL EARTH STATION --SATELLIVE--- -EARTH STATION
RATE/ MOD, MOD. TALKER NOISE A DATA  CHAN. FREQUENCY TRANSMITIER RECEIVER XNTR RECE1VER

MOD. FREQ. FREQ. LEVEL WEIGH § RATE SPACE P DN U D POMR DIAM GALN GAIN TEMP EIRP DIAN GAIN TEWP
IMDEN (MHz) (MWz) {(dBmD) (c8) E (MBPS) (MHZ) (GHz) (GHz) P M (dBW) (m) (<B) (dB) (K) (dEW) (m) (dB) (K)

407 012 7.868 -15.0-10.3 O .00036.000 14.250 11.950 0 1 25.9 10.0 61.3 27.3 1000. 37.9 10.0 59.3 214
407 .012 7.848 -15.0-10.3 0 .00036.000 14.268 11.968 0 1 25.9 10.0 61.3 27.3 1000. 37.9 10.0 59.3 2%
727,012 7.848 -17.0-10.3 O .00036.000 14.268 11.968 0 1 16.7 10.0 61.3 27.3 1000. 38.2 10.0 59.3 2%
727 012 7.848 -17.0-10.3 0 -00036.000 14.250 11.950 0 1 16.7 10.0 61.3 27.3 1000. 38.2 10.0 59.3 214
1.226 012 Y.79 -20.0 .00 -00018.000 14.250 11.950 0 1 4.0 7.0 58.2 27.3 1000, 32.4 7.0 56.90 259
1.490 002 1.796 -20.0 .00 .00018,000 14.250 11.950 0 1 4.0 7.0 58.2 27.3 1000. 32.4 7.0 56.0 251

.060 ,000 .000 L0 .04 125,000 .000 14.250 11.950 0 1 29.0 7.0 58.2 27.3 1000. 42.4 7.0 56.0 251
.000 000 .000 00 .04 125,000 .000 14.250 11.950 0 1 25.9 10.0 61.3 27.3 1000. 42.4 10,0 59.3 214
.000 .000 .000 £ .02 6.312 9.000 14.250 11.950 0 1 17.8 4.5 54.3 27.3 1000. 30.0 4.5 53.0 318
500 000 .C0O 0 .02 6.31218.000 14.250 11.950 0 1 17.8 4.5 54.3 27.3 1000. 33.0 4.5 53.0 M
.730 000 .000 0 .04  1.544 1.500%14.230 11.950 0 1 -3.7 9.2 60.5 27.3 1000. 23.4 9.2 59.0 250

2,143 025 4.200 .0 12.80 00040.000 14.250 11.950 0 1 17.4 ¢.2 40.5 27.3 750. 37.5 7.0 56.0 204
2.143 025 &.200 .012.80 .00040.000 14.270 11.970 0 1 17.4 9.2 40.5 27.3 750. 37.5 7.0 56.0 204
.000 .000 .000 0 04 60.000 .000 14.250 11.950 0 1 20.4 9.2 60.5 27.3 750. 41.8 9.2 59.0 257

LT750 .000 .000 00 04 1,546 1.300"14.250 11950 0 Y 6.6 5.0 55.3 27.3 750, 25.0 5.0 53.8 234

3571 025 4,200 .0 13.00 000 .000 14.250 11.950 0 1 27.3 6.0 56.7 29.0 870, 45.0 3.0 49.3 200
1371 .025 4.200 .0 13.0 0 L000 (000 14.250 11.950 0 1 21.3 6.0 56.7 29.0 B70. 45.0 6.0 55.4 275
1.857 .025 4.200 .013.00 000 .000 14.250 11.950 0 1 21.3 6.0 56.7 29.0 870. 4&B.5 1.4 42.4 162
2.143 025 4.200 013100 .00026.000 14.250 11.950 0 1 22.3 6.0 56.7 29.0 870. 40.5 6.0 55.4 215
025 4.200 01300 .00026.000 14.2483 11.963 0 1 22.3 6.0 56.7 29.0 870. 40.5 6.0 55.4 275

000 .C00 -6 .04 80.000 .000 14.250 11.950 0 1 20.5 7.0 50.0 29.0 A70. 44.5 7.0 56.7 263

875 000 .000 .0 .04 B0.000 .000 14.250 11.950 0 1 20.5 7.0 58.0 29.0 870, 4&4.5 5.0 53.7 2&3
000  .000 L 04 1,566 1.500%14.250 11,950 01 3.4 5.0 55.1 29.0 B70. 30.5 5.0 53.7 263

.000 .000 0 04 1,546 1.500%14.250 11.950 0 1 2.9 5.0 55.1 29.0 B70. 30.0 7.0 54.7 253

.73 .000 .000 00 04 056 .080%14.250 11.950 0 1 -9.6 5.0 55.1 29,0 &70. 17.5 3.0 49.3 200

.000 .000 4 04 L056 ,080%14.250 11.95¢ 0 1-11.1 5.0 55.1 29.0 @&70. 16.0 5.0 53.7 263

5.000 .000 .01 .013.00 000 .380%14.250 11.950 0 1 -4.1 5.0 55.1 29.0 &870. 23.0 3.0 49.3 200

000 000 4.250 1.950 1 0 14.0 4.6 54.9 22.4 430. 53.0 .6 346.1 148
000 000 4£.250 1.950 10 8.4 4.6 54.9 22.4 6£30. 43.2 .6 36.1 148
.500 (000 .002 00 04 1,544 L0000 4.250 1.950 1 0 11,0 2.4 49.2 22.4 630, 37.1 1.2 42.1 204
000 000 4.250 1.950 10 -2.2 2.4 49.2 22.4 630. 26.0 1.2 62.1 204



EARTH- 10- SHACE
PATH RCV

CAR- COM- EIRP LOSS* G/1

RIER PANY

smrrdiAssamsseesmsasanasansennnny tasanm

1 $PCo
¢ SPCa
3 sPCu
4 SPCu
§ pCo
& SPCu
T spCo
8 sPCd
9 SPCo
SPCu
SPCe
SPCe

----------

(diw) (dB) (dB/K)

87.2 208.3 -2.7
87.2 208.3 -2.7
78.0 208.3 -2.7
78.0 208.3 -2.7
TR.2 208.1 -2.7
Tr2.2 208.% -2.7
87.2 208.1 -2.7
ar.2 208.3 -2.7
72.V 208.1 -2.7
T2.1 208, -2.7
57.4 208.3 -2.7
TT.9 208.3 -1.5
77.9 208.3 -1.5
80.9 208.3 -1.5
41.9 208.% -1.5
84.0 208.1 -4
78.0 2081 -.4
78.0 208.1  -.4
™.0 208.1  -.4
7.0 208, -.4
78.5 208.%  -.4
78.5 208.1  -.4
58.5 208.1  -.¢
56.0 208.1 -.4
45.5 208.1  -.4
64.0 208.1 -4
$1.0 208.1 -.4
68.9 200.1 -5.4
61.3 200.t -5.8
60,3 199.8 -5.6
47.0 1.8 -5.8

THNERNAL

SPACE-TO-EARTN
PATH RLV

EIRP LOSS* G/T

(div) (dB) (cB/K)

37.9 206.3
37.9 206.3
38.2 206.3
38.2 206.3
32.4 206.3
32.4 206.3
42.4 206.3
42.4 206.3
30.0 206.3
33.0 206.3
23.4 206.3
37.5 206.3
37.5 206.3
41.8 206.3
25.0 204.3
45.0 2046.2
45.0 206.3
48.5 206.1
40.5 206.3
40.5 206.3
44.5 206.3
4.5 2086.3
30.5 206.3
30.0 206.3
17.5 206.2
16.0 206.3
23.0 206.2

380
3s.0
3.0
3.0
32.0
2.0
3.0
34.0
28.0
28.0
35.0
2.9
2.9
3.9
30.1
26.3
31.0
20.3
.o
31.0
32.5%
29.5
29.5
325
26.3
20.5
26.3

53.0 196.2 4.4
43.2 196.2 144
37.1196.2 19.0
26,0 196.2 19.0

105.0
104.8

104.1

C/do - (dB-N7)

up DN TOTAL
9.6
9.6
93.0
3.0
85.0
85.0
96.1
9.3
™9
82.4
7.0
n.3
9.3
9.3
5.8
93.3
9.2
90.5
2.7
92.7
5.9
9.3
mn.a
m.3
62.9
62.6

96.2
96.2
96.5
96.5
8.7
8.7
9.7
100.7
80.3
83.3
80.7
92.7
92.7
99.0
.4
9.7
%8.3
9.3
3.8
93.8
.3
9.3
82.3

.6
9.6
90.0
90.0

8.9
89.9
5.0
9.7
9.7
9.7
80.9

9a.1
9.1
9.1
",
98.4
9.6
78.6
T8.1

et T T Y S R R R P SR N L R L L LR g

104.8
104.8

SUMMNARY 18:07:57 9-0C1-95
SINGLE ENTRY INTERFERENCE OBJ+
C/N - (d8)  LINK THERMAL NOISE 1WPAIR-
S/M  Eb/No $/1  C/Zin C/itv  MENT
UP DN TOTAL (pMOp) (dB) (dB) (pWOp) (dB) (dB) (dB) GRADE
29.2 20.6 20.1 8324, 52.0 600, o62.2
20.2 20.6 0.1 8324, 52.0 800. #2.2
20.0 20.9 17.5 2286, S6.4 600, 62.2
20.0 20.9 17.5 2286, S56.4 600, 62.2
17.6 4.3 12.6 6276, . 52.0 600. 62.2
14.8 13.5 11,9 3202, 54.8 600. &2.2
26.4 18.1 17.5 15.1 76.7
26.2 22.1 20.7 18.3 76.7
21.1 11.5 11.0 1.8 23.8
13.1 11.5 10.6 14.4 20.2
14.9 20.6 13.8 12.1 3.3
22.6 18.6 17.1 52.3 59.1 =23.9 229.5¢.51>
22.6 18.6 7.4 52.3 50.1 523.9 229.5<4.51>
26.2 23.4 20.8 18.6 7.5
20.8 17.3 15,7 13.9 3.3
26.8 16.4 16.0 57.4 62.1 =20.7 =2B.0<4.60>
20.8 21.0 17.9 59.3 62.1 =20.7 «2B.0<.60»
24.3 17.5 16,7 50.4 5.1 =20.4 =25.7<4,36>
25.3 20.0 1.9 54.3 58.1 #22.7 =28.5<4. 49>
25.3 20.0 18.9 54.3 58.1 822.7 =28.5%.49>
22.0 22.7 19.3 16.9 .6
22.0 V9.7 7.7 15.3 78.2
17.8 21.5 1.3 15.2 7%.2
17.3 26.0 16.5 5.4 7%.2
19.9 20.5 17.2 15.4 Te.6
18.4 22.1 18.9 15.1 Th.6
18.6 19.1 15.8 2913, S5.4 7.3
17.5 25.5 16.9 17.0 22.5
18.0 23.8 17.0 18.4 20.8
20.6 25.6 19.4 20.4 23.5
22.1 27.3 21.0 21.0 23.5



SIGHAL
1YPE
[f 3]

FDM/FN
TV/ER
DIGITAL
SCPC/PSK
SCPC/EN
cish/an
$5/98K

O WS W D

*** FOOTNOTES

L1INK PARAMNET

POLARIZATION TYPE JMDEN

HOR I TOMTAL
VERTICAL

20 DEG CAMTED MORLZONTAL
20 DEG CANTED VERVICAL

LEFT-NAND CIRCULAR
RIGHT-HAND CIRCULAR

SPECTRA ASSUMMED FOR INTERFEREMCE INTO SCPC & PSK

TY/En:

Fom/En:

.000 Wiz PEAL SPREADING ONLY

GAUSSIAN, EMCEPT FOR TWOSE MARKED
WITH “+® UNDER SIGNAL TYPE

* INODICATES SCPC AND SMALL FDMA CARRIERS WHOSE TRANSPONDER

FREQUENCY PLANS AVOID -

whw

ERS

POLARIZATION [SOLATION MATRIX (dB)

o1

D4

0 MHz AT THE TRANSPONDER CENTER.

*PLAN® UNDER CHAMMEL SPACING INDICATES A FIXED FREQUENCY PLAN.

INTERFERING SENSE
6 1 2 3 4 5

10.0 10.0 10.0 10.0 10.0 10.0

10.0 10.0 10.0 10.0 10.0 10.0

10.0 10.0 0.0 10.0 10.0 10.0

10.0 10.0 10.0 10.0 10.0 10.0

10.0 10.0 10.0 10.0 10.0 10.0

0.0 10.0 10.0 10.0 10.0 10.0

THERMAL NOISE SUNMARY

* pATH LOSSES INCLUDE FREE SPACE LOSS FOR A 20 DEGREE ELEVATION ANGLE, CLEAR
SKY ATMODSPHERIC LOSSES, AMO ANTEMMA POINTING LOSSES [N THE RANGE OF 0.0-0.5 da,
POINTING LOSSES ARE INCLUDED OMLY FOR THE THERWAL NOISE C/N, NOT IN INTERFERENCE

CALCULATIONS .

WPLINK LOSSES = 207.6 + .2 ol + Pointing Loss

DOWRIL |7

SES ¢ 205.9 «+ .2 oR ¢ Pointing Loss



« THE TV/FN INTERFERENCE ORJECTIVE IS EITHER YHE S/) OR C/L VALUE(S) WITHOUT THE "s®. THE
VALUE(S) WITH THE %= ARE FOR COMPARLISON ONLY. IF THE S/1 WAS THE "»™, THEN THE C/|
OKJECTIVE IS USED AND THE S/1 IS THE EQUIVALENT LEVEL FROM A CO-CHANMEL TV/FM INTERFERER.
IF TRE C/13 MAVE "%, THEN THE S/! OBJECYIVE 1S USED AND THE C/Ie INODICATE THE EQUIVALENT
SINGLE ENTRY LEVELS 1IN FOR A WOJSE-LIKE INTERFERER (C/In) AMD FOR A CO-CHANNEL TV/FM
INTERFERER (C/)tv). CCIR Rec. 500-1 IMPAIRMENT GRADES ARE GIVEN FOR THE AGGREGATE TV/FM
C/1 & C/ttw = & B JNTO A “REASOMABLELY CRITICAL STILL SCENE™. TME INPAIRMENT GRADES ARE:

5.0
4.4
4.3
4.0
3.0
2.0
1.0

INPERCEPTIBLE (Never achieved)

JUST PERCEPTIBLE OR JUST UNPERCEPTIBLE (Mighest achisvable grade)
APPROMIMATE GRADE FOR CATV AGGREGATE OBJECTIVE OF 18 @
PERCEPTISLE, BUT NOT ANNOYING

SLIGHTLY ANNOYING

Ann0Y 184G

VERY ANMOYING



COMBINATIONS FAILING TO WEEY SINGLE ENTRY INTERFERENCE OBJECTIVES (i)
{ 2.00 DEGREE SPACING) Antenna Patterns as given : A = Geocentric Angle
| IWMTERFERING LINK -->
WANTED |2 233
Liek |89 01

18:07:57

9-0CT-95



LOMEST €71 RATIO IN:
( 2.00 DEGRLE SPACING)
) INTERFERING LiNK -~
wANTED |2 233
Livg |89 01

we=Upl ink, "D¥=Downlink, “0*sEqual
Antenna Patterns as given; A » Geocentric Angle
»

18:07:57

9-0CT1-95



POTENYIAL INTERFERENCE from PanAmSst Satellite
into Revised Doc 81-704 Appendix €
Orbit Separstion 2.00 degrees. 16712 Ghz

DESIRED SIGMAL, Carrier Mo. 1: 2 CFDM/FN 1872/36.0 10.0/10.0 meters Up/On

Car. C/lu C/1d C/It  Up Dn Total Object. Margin
No. Interfering Signals (dB) (dB) (dB) (puOP){pMOP){pWOp) (pWOP) (dB)

.......... L R Y R L T R T ey P Y R R e R E L R L L]

28: 1 oPSKy 25.900 MaPsS 00 999.9
o9 4 QPSK) 3 WAPS 600 999.9
30: 11 arsks  1.544 Mars 600 999.9
31: 237 oPSK/ 64 KBPS 400 999.9

DESIRED SIGMAL, Carrier No, 2: 2 CFDM/FM 1872/36.0 10.0/10.0 meters Up/Dn

Car. C/tu c/1d C/it  Up bn TYotal Object. Margin
%o. Interfering Signals (dB) (dB) (dB) (pWOp){pOp)(pMOp) (pMOp) (dB)
28: 1 aPsSK/ 25.900 maPS 600 999.9
29: & QPSK/ ) MEPS 600 999.9
30: 11 oPSK/  1.544 MOPS 600 999.9
M 237 OPSK/ 64 KPS 600 999.9

DESIRED SIGMAL, Carrier No. 3: 2 CFOM/FN 1872/36.0 10.0/10.0 meters Up/Dn

.............................. D L S L

Car. C/luy C/id G721t Up Bn Totsl Object. Margin
Bo. [nterfering Signals (dB) (dB) (dB) (pWOP)(pWOp){pWlp) (pM0p) (dB)

28: 1 OPSK/ 25.900 MAPS 600 999.9
29: 4 OPSK/ 3 MAPS . 400 999.9
30: 1Y apsky  1.544 WAPS 600 999.9
31: 237 oPSK/ &4 KBPS 600 999.9

DESIRED SIGMAL, Carrier No. 4&: 2 CFOM/FM 1872/36.0 10.0/10.0 meters Up/On

Car. C/ly €/1d €/1t. Up  Dn Total Object. Margin
mo. Intertering © s (dd} (dB) (ail) (pwOp)(pWOp)(pWlp) (pOp) (dB)



10:
m:

1 OPSK/ 25.900 MEPS

4 QPSK/ 3 MPS

11 OPSK/  1.5&44 MBPS
237 OPSK/ b4 KEPS

DESIAED SIGNAL, Carrier No.

c/lu C/id C/it Up Dn Totat Object. Margin
(cdB) (dB) (dB) (pNOp){puOp)(puilp) (puOp)

Interfering Sipnals

1 OPSK/ 25.900 mips

4 OPSK/ 3 MEPS

11 oPSEy  1.544 MPS
237 oPSK/ &4 KEPS

5: & FOM/EM 432115

7.0/ 7.0 maters Up/Dn

(d»)

99.9



POTENTIAL INTERFEREMCE from PanAmSat Satellite
into Revised Doc B1-704 Appendix €
Orbit Separstion 2.00 degrees. 14712 GHz

DESIRED SIGMAL, Carrier No. &: & FDM/EN 4327207 7.0/ 7.0 ssters Up/On

Car. c/tu C/id C/1t  Up Dn Totsl Object. Margin
wo. Interfaring Signals (dB) (dB) (dB) (pWOP){(puOp){pNOp) (pulp)  (dB)

28; 1 oPSK/ 25,900 WEPS 400
29: 4 OPSK/ 3 MRS 600
30: 19 OPSK/ ).544 MBPS 800 999.9
31 237 orsk/ &4 KOPS 600

DESINED SIGMAL, Carrier Mo, H 1 OPSK/125 NEPS 7.0/ 7.0 meters Up/Dn
Car. C/lu C/1d C/It Object. Margin
Mo, Interfaring Signals (dB) (dB) (dB) () (dB)
28: 1 oPSK/ 25.900 MEPS 76.7 9.9
2: 4 QPSK/ 3 WaPs 76.7 999.9
30: 11 aPSK/  1.544 MOPS 76.7 999.9
31; 237 oPSK/ &4 XMPS T6.7 999.9
DESIRED SIGMAL, Carrier Mo. B8: 1 GPSK/125 WBPS 10.0/10.0 meters Up/Dn
Car. C/tu C/id c/it Object. Margin
so. Interfering Signais (dd) (i) (dB) (dB) {dB)
----- s...-----------.------r'------'-——vt-------t-'.--------"..------b.."‘----
i H 1 aPSk/ 25,900 PSS 76.7 999.9
29: 4 QPSK/ 3 MaPS T6.7 999.9
30: 11 OPSK/  1.544 WRPS 76.7 999.9
39: 237 oPsK/ 64 KBPS 76.7 9999

DESIRED SIGWAL, Carrier No. ¥9: 8 BPSK/ 6.312 MaPS 4.5/ 4.5 metars Up/Dn

Car. C/lu C/1d /1t Object. Margin
NG Interfering e (dil) (d@) (di) () (dB)
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POTEMTIAL INTERFERENCE t‘rol PanAmSat Satellite
into Revised Doc B1-704 Appendix C
Orbit Separation 2.00 degress. 14712 Gz

DESIAED SIGMAL, Carrier No. 11: 6 OPSK/ 1.544 WEPS 9.2/ 9.2 maters Up/ODn

P L L L L L T N R T T R T PP R P R Y N “ssssvvanseserw

Car. C/lu C/1d C/It Object. Margin
%o, Interfering Signals (dB) (dg) (dB). (dB) (dB)
28; 1 OPSK/ 25.900 MEPS 73.3 9.9
29: 4 OPSK/ 3 MAPS 7.3 999.9
30: 11 QPSK/  1.544 WAPS 3.3 9.9
31: 237 aPsSK/ 64 KEPS 73.3 999.9
DESIREDC EIGMAL, Carrier No. 12: 2 TV/Fh  26.0 Wiz 9.2/ 7.0 meters Up/Dn
Car. C/tlu C/1d €71t $/lu §/1d $/71t Object. Margin

Mo. Interfering Signats (dB) (di) (dB) (dB) (dB) (dB) (M) (dB)

............... e T T e A L L L L L T A

28: 1 0PSK/ 25.900 MAPS 9.1 999.9
29: & QPSK/ 3 MEPS 9.1 999.9
30: 11 OPSK/  1.544 MEPS 59.1 999.9
3 237 oPSK/ &4 KDPS 59.1 999.9

DESIRED SIGMAL, Carrier Mo. 13: 2 TV/IN 26,0 Mz 9.2/ 7.0 meters Up/Dn

Car. C/lu C/id C/lt $/1u $/71d $/1t Gbject. Margin
8o. Interfering Sipnals (dB) (dB) (dB) (dB) {(dB) (dB) (dB) (dh)

----- P L L L L L R R L L L L L T L L L LT L L L T oy,

28: 1 OPSK/ 25.900 MBPS 59.1 999.9
29: 4 OPSK/ 3 MaPS 59.1 999.9
30: 1Y oPSK/  1.544 MBPS 59.1 999.9
31: 237 OPSK/ 64 KBPS 59.1 .9
DESIRED SIGMAL, Carrier No. ¥4: 1 oPSK/ &0 maps 9.2/ 9.2 meters Up/On
Car. Crtu C/1d Crit abject. Margin

»o Interiern als (dB) (d8) (aB) () (i)



28; ) oPSK/ 25.900 maps 8.5 2985
29 4 ePsK/ 3 maks 78.5 298.5
30: Y1 QPSK/  V.544 MaPS 78.5 298.5
31: 237 OPSK/ bh KBPS 78.5 290.5

DESIRED SIGMAL, Carrier Mo. 15: 20 OPSK/ 1.544 MOPS 5.0/ 5.0 meters Up/Dn

Car. €Ny C71d €/t Object. Wargin
No. Interfering Sipnals (dB) (dB) (dB) {dB) (dB)
28: 1 OPSK/ 25.900 naPs 73.3 999.9
29: 4 OPSK/ 3 mAPS 73.3 9999
30: 11 PSK/  1.544 MOPS 73.3 9999

31: 257 erSk/ oL KBPS 73.3 .9



POTENTIAL IMTERFERENCE from PanAmSat Satellite
into Revised Doc B1-704 Appendix C
orbit Separation 2.00 degress. 14/12 GMx

DESIRED SIGMAL, Carrier No. 1&: 1 TV/ER 54.0 Mz 6.0/ 3.0 metars Up/On

Car. C/tu C7id C/It S$/lu §/1d S$/1t Object. Margin
[T N interfering Signals (dB) (dB) (dB8) (dB) (dB) {(dB) (M) (dB)

28: 1 apsk/ 25.900 mePS 82.1 999.9
29: 4 OPSK/ 3 MePs 62.1 999.9
30; 11 OPSK/  1.544 MRPS 62.1 9999
31 237 opSK/ b4 KBPS 62.1 999.9
DESIRED SIGNAL, Carrier No. 17: 1 IV/FR 546.0 Wz 6.0/ 6.0 maters Up/Dn
Car. €/u C/1d Cfit §/lu $/1d S/it Object. Margin

k0. Interfering Signals (dR) (dB) (dB) (dR) (dB) (dB) (dB) (dB)

.................................................. e L L L T T L L L L L P

28: 1 oPSK/ 25.900 NEPS 62.1 999.9
Fa H 4 QPSK/ 3 MePS 62.1 9.9
30: 11 oPSK/  1.544 MOPS 62.1 9.9
31: 237 aPsK/ &4 XBPS 62.1 999.9

DESIRED SiGMAL, Carrier No. 18: 1 FV/FN 24.0 Mz 8.0/ 1.4 ssters Up/Dn

Car. C/tu Cc/id C/1v S/tu §/71d S/1t Object. Margin
no. Interfaring Signais (i) (dB) (di) (dB) (dB) (d8) (dB) (dl)

...................... R L L R L L T T T e

28: 1 apsk/ 25,900 MPS 54.1 999.9
29: 4 QPSK/ 3 WBPS 54.1 999.9
30: 11 aPSK/  1.544 WBPS 54.1 999.9
3i: 237 oPSK/ ok KBPS 54.1 999.9

DFSIRED STGNAL, Carrier Wo. 19: 2 TWEH  26.0 MHz 6.0/ 6.0 meters Up/Dn

Car. C/lu c¢/1d C/1t S/lu §71d S/1t Object. Margin
o Ihterferirw als (a8) (d8) (a@) (d@) (d8) {(d8) (d8) (a8}



POTEKTIAL IMTERFERENCE from PanAmSat Satellite
into Revised Doc 81-704 Appendin C

Orbit Separation 2.00 degrees. 14/12 Gix
DESIRED SIGMAL, Carrier WNo. 21; 1 oPSK/ BD NOPS 7.0/ 7.0 meters u./Dn
Car. c/lu £/1d €/t Object. Margin
No. Interfering Signals (dB) (dB) (dB) (dB) (d8)
28: 1 OPSKL/ 25.900 WaPs ™6 297.4
29: 4 opsx/ 3 mars .6 29T.4
30: 11 oPSK/  1.544 MAPS ™.6 297.4
31: 237 oPsSK/ 64 KPS M.6 297.4
DESIRED SIGMAL, Carrier Mo, 22: 1 oPSK/ B0 MaPS 7.0/ 5.0 maters Up/Dn
Car. c/lu C/1d C/1t Object. Margtn
#o. Interfering Signals () (d8) {(dm) (dB) {dB)
28: 1 oPSK/ 25.900 MWaPS T8.2 298.8
29: 4 arsx/ 3 mars .2 290.8
30: 11 aPsk/  1.544 WBPS 78.2 298.8
It: 237 arsk/ 6L PSS 73.2 298.8

DESIRED SIGMAL, Carcier Na. 23: 14 OPSK/ 1.544 NOPS 5.0/ 5.0 metera Up/Dn

Car. C/lu c/id c/it Object. Margin
Bo. Interisring Signais (@) (d8) (d8) {ds) {(d®)
.......................... fomeeemcssemeemssissssseciasasseyisssmmstsserananennk
28: 1 apsk/ 25.900 Weks 764.2 999.9

2 4 oPSK/ 3 maPS 76.2 999.9
30: 1t oPSK/  1.544 MOPS T4.2 999.9
11: 237 oPsSK/ 64 KBPS Te.2 999.9

DESIRED SIGMAL, Carrier Mo. 24: 16 OPSK/ 1.544 W8PS 5.0/ 7.0 metars Up/Dn

Car. C/lu C/1d C/lN Object. Nargin
¥o. Interterirv alw () (dB) (dB) (i) (d8)



-

............................ ChAwamsmEE s reR-SriNcsLAmNENELETEEVsTASTCanARSEareTann

29: & OPSK/
30: 11 OPSK/
M: 237 oPsk/

25.900 mers
3 maps
1.544 maPS

& KBPS

999.9
990.9
9999
99%.9

DESLAED SIGMAL, Carrier Mo, 20: 2 TV/EN  26.0 Wiz 6.0/ 6.0 metears Up/Dn

...... e e e Y e AL R L S L Ll bl

C/tu C/ld C/It $/71u $/1d $/1t Object. Margin

Bo. Interfering Signals

28: 1 orsx/
29: & oPsK/
30: 1 orsk/
3 237 opsk/

(dB) (i) (dB) (dB) (dB) (dB) (dB)

(dB)

99.9




30:
3

DESIRED SIGNAL, Carrier No. 25:

1 OPSKy 25.900 mePs

2 mmews B mabne

& OPSK/ 3 RGPS |
17 OPSK/  1.544 MAPS
237 OPSK/ &4 KBPS

300 SCPC/SCPC/SCPC/SCP 5.0/ 3.0 meters Up/Dn

Lar C/lu C/d /it Shjsct. Rargin
No. Interfering Signais (dB) (dB) (dB) (dll) (di)
28: 1 OPSK/ 25.900 maPs Ta.b6 999.9
29: 4 OPSK/ 3 Mers T6.6 999.9
i0: 11 OPSKy  1.544 MEPS T6.6 999.9
3: 237 oPSK/ &6 KBPS T6.6 999.9

™



POTENTIAL INTERFERENCE from PanAmSat Satellite
into Revised Doc B1-704 Appendix €
Orbit Separation 2.00 degrees. 14712 GH2

DESIRED SIGNAL, Carrier No, 26: 425 SCPC/SCPL/SCPC/SCP 5.0/ 5.0 meters uUp/bn

Coar. t/lu c/id C/1t Object. Nargin
0. iInterfering Signals (dB) (W) (W) L H (dB)
20: 1 OPSK/ 25.900 MBPS T6.6 999.9
29: 4 OPSK/ 3 MEPS T4.6 990.9
30: 11 oesKs  1.544 MEPS T6.6 999.9
31 237 QbSK/ 64 KPS Te. .6 999.9

DESIRED SLGWAL, Corrier No. 27: TS SCPC/F 180 mMiz 5.0/ 3.0 meters Up/Dn

Car, C/lu C/ld T/1t Object. Wargin
Mo, Interfering Signels (M) (W) (D) (db) (d)
28 1 oPsSK/ 25.900 maPsS 7.3 9.9
29:; 4 OrsSK/ 3 mars 7.3 9.9
30: 1Y oPSK/  1.544 MEBPS 75.3 9999

31;: 237 OrSK/ 64 KBPS 3.3 999.9



EXHIBIT

CERTIFICATION OF PERSON RESPONSIBLE
FOR PREPARING ENGINEERING INFORMATION




€ PnAmSat

1350 Connbe Tivn 7oA LE, NW o =
WoarnmsGToN, DO 20030« UsA

Terernone 1/102/223/3511
Fan 1/202/296/9353

ENGINEERING CERTIFICATION

I, Philip A. Rubin, a principal in the engineering consulting
firm of Philip A. Rubin and Associates, and Chief Scientist of
PanAmSat Corporation, do hereby certify that I am the
technically qualified person responsible for the preparation of
the engineering information contained in this application, and
that I am familiar with Parts 21 and 25 of the FCC Rules and
Regulations. I am a registered Professional Engineer in
Washingtion, D.C. and my seal appears on this certification. I
certify that the technical material contained herein is complete

and accurate to the best of my knowledge.

| WA
) ST By: /})m/l’t

T ?hilip A. Rubin

Date: ,«7»/? / (? L

L]

PanAm3at Corporstiom
ONE PICKWICK PLAZA - GREENWICH. CONNECTICUT 36430 - U= A - TELEPHONE 1/203/622/6664 - FAX 1/203/622/9163

onil
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