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Before the 
FEDERAL COMMUNICATIONS COMMISSION ??$ _ ~ _ 

Washington, D.C. 20554 c t-. 
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In the Matter of Application of 

PANAMSAT LICENSEE CORP. j File No. 
) 

Amendment to Application For Authority 
to Construct, Launch, and Operate a Hybrid i 
Satellite in its Separate International 
Communications Satellite System 

AMENDMENT 

PanAmSat Licensee Corp. (“PanAmSat”), pursuant to Sections 308,309, 

and 319 of the Communications Act of 1934, as amended, 47 USC. 5s 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. 

I. APPLICANT 

PanAmSat Licensee Corp. 
One Pickwick Plaza 
Greenwich, CT 06830 
(203) 6226664 

II. CORRESPONDENCE 

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

Frederick Landman 
President 
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with a copy to: 

Henry Goldberg, Esq. 
Goldberg, Godles, Wiener & Wright 
1229 Nineteenth Street, N.W. 
Washington, D.C. 20036 
(202) 429-4900 

III. 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-19 submitted to the Commission on 

October 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 PAS13 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. As a 

result of the change in proposed orbital locations, PanAmSat 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 PAS13 to this location, 
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EXHIBIT 1 

ENGINEERING STATEMENT: PAS-13 



EXHIBIT 1 

PAS-13 
Technical Description 

1 .O 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-601 HP 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 ElRP’s on earth in 

both C-Band and Ku-Band. PAS-13 is an international satellite designed to 

operate from the 93”WL orbital slot and allowing communications between 

the United States and Latin America. 

1.1 The 93 0 WL Orbital W 

At present no US satellite registered with the ITU to operate from the 

93”WL location. USASAT-12B is registered for 93S”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 

9 1 o by two degrees each. 

1.2 PA - Will > 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-l 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 Descrbtion 

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 HughesdOlHP, 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 Telemetrv and Command Subsystem 

The PAS-l 3 Telemetry and Command (‘IT&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 IT&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 ‘IT&C station. 

2.2 B&de and Orbit Control Subsym 

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 ProDulsion 

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 &-uc~ 

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 Communication Payload Description 

PAS-13 is an advanced hybrid communication satellite with C- and 

Ku-Band transponders which will be located at 93%X 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-l 3 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 I 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 O”, 5” and 25” are shown. It can be seen from 

Figure I 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 US/Latin American Capacity and Coverage at C-Band 

The PAS-l 3 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, IOOOMHz 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 n Amerioacitv 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 - covers Venezuela, Colombia, Ecuador and Peru 

and areas in-between and nearby (Figure 8); 

the Soua - 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-I 1. 

p - providing US domestic, 

Caribbean, Mexico and Central America coverage (Figure 10); 

the South American Uplink Beam - covers South America (Figure 11); 



FIGURE 4 - KU-BAND US/CARIBBEAN TRANSMIT BEAM 
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FIGURE 7 - KU-BAND HEXICD/CENTRAL AMERICA BEAN 
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FIGURE 8 - KU-BAND ANDEAN BEAR 
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FIGURE 10 - KU-BAND US/CARI~ElEAN/NEXICO/CA RECEIVE BEAM 
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3.3 
. . 

CommuNcaao n System Owration 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 Commumcahon Svstem -ration 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 B of C and Ku-Band Transponders 

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 . . 
commuNcauo n System Redundancv 

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 mP and G/T Performance 

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

which is shown below: 



Table 

Directivitv 

C-Band Transmit V/P01 Beam 26.8dBi 

C-Band Transmit H/P01 Beam 26.8dBi 

C-Band Receive Vlpol Beam 275dBi 

C-Band Receive H/P01 Beam 27SdBi 

Ku-Band Transmit US/Car Beam 35.0dBi 

Ku-Band Transmit Brazil Beam 33.0dBi 

Ku-Band Transmit Southern Beam 36.7dBi 

Ku-Band Transmit Andean Beam 36.9dBi 

Ku-Band Transmit Mex/CA Beam 36.5dBi 

Ku-Band Transmit South America Beam 30.OdBi 

Ku-Band Receive US/Car/Mex/CA Beam 35.6dBi 

Ku-Band Receive South America Beam 30.6dBi 

EIRP/G/T 

42.7dBW 

42.7dBW 

O.SdB/eK 

O.SdB/oK 

53.0dBW 

50.5dBW 

54.6dBW 

54.8dBW 

54.4dBW 

48.5dBW 

7.6dB/oK 

2.6dB/oK 

The gain values shown in Table 1 are for beam center and may be used 

with the footprints shown in Figures 2-l 1 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-l 1, 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 Won 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 Frequencv and 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 assignments 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 5OOMHz. 



Table 2 - C-Band Frequency Assignments 

. . TransrmsslonFreaUD/DnEalTransmissionFreaUD/Dn 
Channel Channel 

I 1 596513740 VIH 13 594513720 HN 

2 6005/3780 V/H 

3 604513820 V/H 

4 6085/3860 V/H 

5 612513900 V/H 

6 616513940 V/H 

4 598513760 HIV 

5 6025/3800 HN 

6 606513840 H/V 

7 610513880 HN 

8 614513920 HIV 

7 620513980 VA-I 19 618513960 HIV 

8 624514020 V/H 20 6225/4000 HIV 

9 628514060 VIH 21 6265/4040 HN 

10 632514100 V/H 22 630514080 HIV 

11 636514140 VM 23 634514120 I-W 

12 6405/4180 V/H 24 638514160 HIV 

4.2 Ku-Band On& 

Thirty-six transponders, each 36MHz in bandwidth, will be 

employed at Ku-Band. These transponders will operate at tire Ku-Band 

frequencies shown in Table 3. 

Table 3 - Ku-Band Frequency Assignments 

Transmission Freq Up/Dn m Transmission Freq Up/Dn EQ! 
Channel Channel 



1 13775111475 v/H 19 13795/l 1495 H/V 

2 13815/11515 V/H 20 13835/l 1535 H/V 

3 13855/l 1555 V/H 21 13875/l 1575 H/V 

4 13895/11595 V/H 22 13915/11615 H/V 

5 13935/l 1635 V/H 23 13955111655 H/V 

6 13975/l 1675 V/H 24 13995/l 1695 H/V 

7 14015/l 1715 v/H 25 14035/l 1735 HIV 

8 14055/l 1755 v/H 26 14075/l 1775 HIV 

9 14095/11795 v/H 27 14115/l 1815 HIV 

10 14135/11835 V/H 28 14155/l 1855 H/V 

II 14175/l 1875 V/H 29 14195/l 1895 H/V 

12 14215/11915 v/H 30 14235/l 1935 H/V 

13 14255111955 V/H 31 14275111975 H/V 

14 14295/l 1995 v/H 32 14315/12015 H/V 

15 14335112035 V/H 33 14355112055 HIV 

16 14375112075 VA-I 34 14395/l 2095 H/V 

17 14415/12115 V/H 35 1443502135 H/V 

18 14455112155 V/H 36 14475112175 H/V 

4.3 C-B& 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 progmmming 



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 Analvsis of Various Services to be Offered 

A full range of domestic and international communications services are 

anticipated for PAS-13. This includes: 

Video services : 1. Full bandwidth analog video; 

2. Reduced bandwidth analog video; 

3. Wideband high definition video and audio; 

4. TDM compressed digital video 

5. SCPC compressed digital video 

6. MCPC compressed digital video 

7. SNG between Latin America and the US; 

Audio services: 

8. 

9. 

10. 

11. 

SCPC-PM 15kHz audio; 

SCPC-FM 7.5kHz audio; 

subcarrier audio; 

digital audio; 

Digital services in the mode of IBS and IDR: 

12. 56164kBps; 

13. 128kBps; 

14. 256kBps; 



15. 512kBps; 

16. 768kBps; 

17. Tl (1.544MBps); 

18. CEPT (2.048MBps); 

19. 45MBps. 

20. Using Hub stations and TDMfTDMA 

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. 

5.1 Assumptions Used in the Calculations 

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 
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SATCLLITE salellltc : P&s- 

DLTA UPll”k seam: C-Band Dnlln* scam: C-83n.j 
Uplink POL: H D”ll”k Pa.: ” 
C,T:-,.5* dS,K. sm:* dBY,mI Dnllnk LIRP: 1s.7. dSY 

________________________________________ _--------------_-________________ 
n.ASSPONDER n,ns sandridth :,s.o m* nwls lypr: SSPA 

OATA “plink Yrcquency:6.111 CHI Dnllnk h.9: ,.950 CHI 
*qqrrqat* 180 : s.5* dS AqqrCq.t. oe.0: 4., dl) 

------------________~~~~~~~~~~~~~~~~~~~~-----------~~~~-~-~-~~~~~~~~~~~~~ 

c:y 1%:: 
ISS, Inlo ht.: 44 kbps. e-3: PPSK. co*m Rat.: R,,2 

S2kHZ. w.: 112.skMz. c/m-: ‘.SdS, c,min: S.,dB 
--------------______-~~~-~--------~-------------------------~---~-------- 

LIHK S”DGrr cu SiY UP FADE DN FADE 
-----_-_____-_______----------------------------- ------- -----em -_----- 

Earth Station LIRP 1-w 46.1 n/a n/a 
- “plink ~.th LOSS. clear sky (dB1 -200.2 n/a n,a 
- “plink *ain Attenuatlen ,dBl 0.0 nla n,a 

WPLINX + satt11it* G,T IdWK) -1.5 nia wa 
PLRFOPnAPCE - soltrman’, conrt.nt (dSY,X-RI, 2IS.S n,a 

- Carr1.r Noise Bmdwldth (dS-llz, 
wa 

-4s. 1 wa wa 
------ - ----_ ______ 

CIW wpllnk ml II.9 wa n/a 
-_---_______________----------------------------- ------- _______ _______ 

Sat~llIt* Saturation LIW WW 11.1 “Ia 
- Output lackoff p.r CarriU 

n,a 
(-1 -29.. n/a 

- blink Path Los*, clear SW (dsl -196.1 
“Ia 

nla 
- Dnlink Rain Degradation (W 

“I* 
0.0 n/a n,a 

DOWLIHI. - Antenna Pointlnq Error (-1 s 
I;:, 

n/a 
PWOPXANCZ l L,tth Station G,T, char sky(dA,l) 

“Ia 
n/a 

- Boltr..“‘, con,t.nt (dSY,P.-“Z) 
“ia 

X8.d n,. 

- Carrier NoIra sandwidth (da-IIS, 
nla 

-49.1 wa Ma 
------ ---___ ______ 

c/n m11nk (Ilo) 1.7 wa “Ia 
-----------_________----------------------------- ------e -______ _______ 

Cl” UplInk 
Cl” m*i* 1z1 

Il.9 n/a n/a 
..f n/a “ia 

C/I Intermoe 
19 

l,.S “Ia “Ia 
COumSITZ C,Z UplInk Co-channel IS.. n/a “ia 
swoRluwcE C/I D”lInk Co-channel 26.8 “Ia 

C,I wp11nk Mj. at. (SAT 11 I21 
“Ia 

23.0 “Ia 
C/I Dnlink Mj. Sat. (SAT 1) 1-1 

n,a 
11.0 n/a “Ia 

------ -m-e__ --__-- 

c,,n+1, CORPOSITI 
Ilinimum Required C/N I2 ‘.’ 

n/a n,a 
‘.S n,a nla 

------ -_____ ______ 

Link Harqln ,es) 1.0 “Ia “Ia 
-----------_________----------------------------------------------------- 
TPANS “SAW1 10 ov,cAPn: 0.31, \ m,cAP.R: 0.1. wax no. carriers: 310.0 
------------________----------------------------------------------------- 
TX ls mm. Lee: lot 1 1D:Cl.d Al: 0.0 El.“: 10.0 

LISP per-c.rrler: 46.1 dW, carr1u Pm: 1.6 Y.tu 
_-__________________----------------------------------------------------- 
RX ES IWPO. ILee: LDC 1 ID:CI.‘ Al: 0.0 11.“: 10.0 
---------------------~--------------------------------------------------- 
INTP. IWO. IWpllnk Pvr D.“: -,5.0 dW,“*. Onlink LIRS 0.n: -36.2 dBY,“z 
---_------__________----------------------------------------------------- 

TABLE 4 
PAS-l 3 

64KBPS CARRIER ON C-BAND US/LATIN BEAM 

PANAMSAT CORPORATION 
Engineering and Operations 

Washington, D.C. 
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-----___________________________________----------------~-----.---.------ 
SATELLITE sats,,1t* : PAS- 

OITI tiplink ham: C-Band 0”lL”k ham: C-Ban.3 
“plink Pot.: n onlink Pa: v 
C,T:-,.s* dl),X. sro:* dwlal OnlInk EIRP: 18.1. *ml 

-----_______________---------------~------------------------------------- 
TPAiSPONOER wan, o*ndrldth :,e.o FXMI Iran* Type: *SPA 

OAT& “plink Yr*qurncy:6.175 GHI Onlint Frrq: 3.950 GHI 
Agqreqat. Tea : 6.,* dl kqgrqat. 080: ,.3 do 

-----_-_________________________________--------------------------------- 

%yR I:frl:~:;,::‘~Yrf’~~s~~~~~~~;~~~~ ~~:r;,,,‘“,;,~:~~:,“~~~ 
----________________----------------------------------------------------- 

Lfla B”DccT CLR SKY UP TIDE ON YAOE 
---------___________----------------------------- ------- _______ _______ 

Earth Station EIRP (dW 60.8 n/a nla 
- “plink *.tll Las, c1..r sky (da1 -100.1 nla 
- Uplink hi” Attrnuat,on c-1 0.0. n,. 

n/a 
nla 

UPLIHX + sate111t* G,T (dll/Xl -3.5 n/a nta 
Pc=+mnLKL - 0oltls.n“ constant (dBU,X-HI, 111.6 n/a nta 

- Carrier Poira Eanduidth (dw”Z, -61.1 wa wa 
------ - -_--- _____- 

c,w 0plink (dOI 24.‘ wa “Ia 
--------________________________________--------- -______ _______ _______ 

S.telllt. sat.ur.tiorl LiRP 10.7 
- ourpa *ac*otc per carri*r ‘7% 

“ia “la 
-18.1 “ia “Ia 

- Onlink Path LOS*, clear sky 
I::; 

-196.) n/a n/a 
- Onli* Rain Oaqradation 0.0 n/a 

wwLINx (dOI 
“Ia 

- Ant.nn. Painting CTror 5 
PEWOPAMCC + Barth Station CIT. clwr sky(dO/X) 1;:s 

“Ia “Ia 
“Ia 

- 0cltza.n’. Const.nr 
- Carrier Noise BandwIdth 

ww$-;;; 
nla 

12d.6 “Ia nla 
- -61.1 wa n/a 

------ --____ -__--- 
c,w m!link WB) 12.7 wa “ia 

-------_--__________----------------------------- ------- _______ _______ 
c/w op1hk 1-1 14.‘ “Ia 
E,” onlink 
E,I mta-wd I.2 

w 
11.7 “Ia “0 
19.X “Ia 

COllPOSITL 
I21 

“la 
C,I OplInk CO-chmn*l 17.1 “ia 

PLXTORlUnCa. C,I on1i* Co-chmn~l 
“Ia 

x7.1 “Ia “Ia 
C,I OpllrU Adj. St. (SAT 1) 16.3 “Ia 
C,I onlink Adj. se. (SAT 1) ISI 

wa 
X6.3 “Ia nla 

----I ---s-m ------ 
C, (N+I) COWSITE 

IiS 
11.1 wa fva 

Minimum Required C/W 10.1 “Ia “/a 
------ --e-e_ -_---- 

Link Harpin ww 1.0 “Ia “Ia 
------------________----------------------------------------------------- 
TRAM OSAGl 18 ru,cARu: 4.11, 8 FdT!/cuu: 4.41. Han NO. carriers: 21.‘ 
------------________----------------------------------------------------- 
TX Es nwo. Lot: fat 1 *o:c1.7 hz: 0.0 Lhv: 20.0 

LIRP pm-carrIm: ‘0.0 dW, carricc Pw?: 31.7 Iat, 
----__--____________----------------------------------------------------- 
RX LS IWPO. IL.%: Eoc I *0:Cl.7 )Lz: 0.0 lc1.v: 20.0 
---------------------~--------------------------------------------------- 
NW. IWO. IOplInk Prr 0.“: -46.0 dB”,“i, Onlhk EIRP Den: -Id.‘ dC,Y,“, 
--__________________----------~------------------------------------------ 

Figure 5 
PAS-l 3 

Tl CARRIER ON C-BAND US/LATIN BEAM 

PANAMSAT CORPORATION 
Engineering and Operations 

Washington, D.C. 
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_____________.______-.---------~----------------~------~-~~--~----------- 
SATnLITE DATI 

I 

Sar.l,,t. : PAS- 
“plink Scan: C-Sand Dnlink Bear: C-land 
“plink POL: ” blink PO!.: V 
G/T:-,.). dB,X, SFD:* dB”/ml Dnllnk EIRP: 10.7. dBY 

________________________________________-----------------~----.-~-------- 
TrnSPCNOLR TC.“, Y*n*ridtk :,‘.o mMI Zran, Type: SSPL 

DATA “plink yrequcncy:G.l75 CHZ Dnl‘nk Yrq: 3.950 CHI 
A9greq*t. IL)0 : ‘.,* dll *ggrrg.t. om: ,.Y dB 

________________________________________--------------------------------- 

‘KY Id 
typ. N,Psx,SCPC, Info E.t.: 1000 kbps, Wad: PPSI, WI3 

,i,ok”2, BYa: 3,25WI, C,““o.: Y.(dB). C,Hnin: ,.OdB 
____________________----------------------------------------------------- 

LlHX YlioGcI CIR SKY UT FLDL on FIDE 
-___________________--~-------------------------- ------- --_____ _------ 

Earth station LIW ,dW, 61.4 n,a n/a 
- “plink Path LOIS, clear sky IdBl -200.1 nla nla 
- Uplink **in kttmuation (.a, 0.0 nla nta 

ITLINK l S.t*llit. C/T (dnl)o -l.Y wa “ia 
PERCOiWANCL - ooltz~an“ Conrtmt (dBW,K-“1) 228.6 “Ia n/a 

- Carrier Hois. I)rndwidtb (dS-“z) -6Y.O n/a “Ia 
------ ---_-- ------ 

C/W Uplink (al 21.1 n/a “la 
------___----__________________________ ---------- ------- -______ --_____ 

S*t*llit* Saturatlan EIllP aa.7 wa nla 
- Output YrckoCC per carrim= ‘% -13.6 “la n/a 
- blink Path Lass, clear sky WI -1ec.1 n/a n/a 
- mlink Rain Dqradatlon (do, 0.0 “Ia “la 

LmhwLINx - Intmna Pointirq Crror c-1 Y 
PERDXWMCC + Barth station G/T. char sky(dBlK:) 12, 

“Ia W 
“Ia n/a 

- xmltznan’a constant ,dBY,I-RI) X28.6 n/a “Ia 
- Carrier Noha Oandvidth (dlwIX) -6Y.O nla nla 

e----- --_-__ ------ 
C/1( Dnlink (da) 7.Y “la n/a 

-------__---________---------------- -o---------e -_----- ---____ --___-- 

E/W uplink WI 11.3 “Ia “la 
C/W DnllnX (do) 7.5 “ia n/a 
f/I Int*nod WI I,., “Ia n/a 

COFPOSITL c,r Uplink Co-charm*1 
$i; 

10.x “Ia n,a 
PpvoaJutIc* C/I D”Unx co-chanml 10.2 nia nla 

c,r UplInk Adj. Sat. (SAT 1) WI 11.0 “I* “Ia 
CfI: DnlIn* Adj. Sat. (UT 1) W) 11.0 “Ia wa 

------ ------ ------ 
c,(w+I, CCI?aITT (do) 6.7 nla “Ia 
I(inimua Required C/S IdO) 5.. “Ia “Ia 

------ ------ -_-_-- 

Link narqin (dl) .Y nla nla 
________________________________________--------------------------------- 
TRAM OSAGL I\ B”,uJu: ,.,l, , pvR/uJu: 1Z.Y. 11.X NO. C~rrhc~: ..O 
________________________________________--------------------------------- 

Tx ” 1ym* IF; z-‘:.r.‘.r: 61., d::~C”:.rri.r Pt:i ;;:,9::;.‘“‘” 
________________________________________--------------------------------- 

Rx LS IWYO. IL.%: toe I ,D:Cl..-N1Q x2: 0.0 ti1.v: 10.0 
---------------------~--------------------------------------------------- 
Imt. IWO. ,“pl,nk prr hen: -),.I dXY,“r, Dnlink EIRP Den: -35.. dYY,“t 
____________________----------------------------------------------------- 

TABLE 6 
PAS-l 3 

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

PANAMSAT CORPORATION 
Engineering and Operations 

Washington, D.C. 
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---_____________________________________----------------------------.---- 

SATELLITL sate,1*t. : PAS- 
DATA uplink scan: c-Band Onlink Scam: C-Band 

“plink Pm.: H OnlInk WI,: ” 
C,T:-,.s. dB,K, SF*:* dllYl*I Onlink Llw: 10.1. dBY 

-;.--..--------.---.--------------------------------------------- 
TPA~SPOYDLR Trans Bandwidth :16.0 IMI Trans type: SSPA 

DATA UplInk Pr.qYe”cy:6.17s cn* OnlInk. yr.q: I.950 a* 
Aqqrrqat* IS0 : 0.0 dB Aqqrqat. 000: 0.0 ** 

_____--_________________________________--------------------------------- 
ryp. N,PSY,KPc, Inlo Eat*: .535* *bps, md: PPSX, 

%G” I.YO::16000t”z 
17,. 

, wa: 16OOOuIz. C/Imom: 0.4611, CINmin: s.4dB 
------______________----------------------------------------------------- 

LIHX B”octx CLR SKY UP PACE 0” YAOE 
_-----______________----------------------------- ------- ------- _-_--__ 

Earth station E*RP IdWl 71.9 “1. “ia 
- “plink P*tk lers, Clear StY /da) -200.2 “la “/a 
- Uplink Rain Attenuation Ido) 0.0 “Ia n/a 

uPLIlt% + Satellite c/T (‘Wlo -3.s “ia “Ia 
PCRYOnnwCL - Aolrmm’, conrc.nt (dSW,lr-“l) 110.‘ “la “Ia 

- Curia Woisa lundwidth (dE4X) -7s.s “ia “Ia 
----me -_____ ------ 

yw Dplink WW 11.1 n/a “I@ 
____________________----------------------------- ------_ ------- _______ 

.s~teIlit~ Saturation LIRI 
% 

a.., “Ia nia 
- OutpUt c.acko~c par caniar 0.0 “Ia “Ia 
- Dnlink Path Lass, clear SLY Cdl)) -196.3 “Ia n/a 
- mlIr& Rain Degradation “Ia “Ia 

wm1h-m - AM.““. mintin Error I% O.O s 
12, 

*/a “Ia 
P~FSXKNI~~ l t.rth st.t~on C/T. clmr sky(dB/l) “Ia “Ia 

- solt*a.n’. COnILant (dW,X-HZ) 110.‘ “Ia “ia 
- carrier noIsa Bandwidth (d&LIZ) -7S.6 “I* “la 

--e--w -----_ ------ 

C,” D”li”k (-4 10.4 “la “Ia 
-----_______________----------------------------- ------- _-_-_-_ ------- 

C,” flplink (-1 II.2 nla “Ia 
c,w DnlInJz 

COIIPOS~TC C,l UplInk Co-chann*l $1 
19.. “Ia *ia 
17.0 n/a nia 

Pw.FoPJwKc CII D”lIti CO-chmn*l WI 17.0 “Ia “ia 
C/I Opllrdc Adj. Ut. ISA? 1) (W 14.‘ “Ia nla 

I 

C,X Dnllnk Adj. S.C. (SAT 1) W) 24.‘ *ia “Ia 
------ --____ -_---- 

.a(“+*) COnPoSITL (dS) ,.7 */a “Ia 
Minimum Required C/I (ds) 0.4 “Ia “Ia 

------ -----_ ---_-_ 

Link Marqin (as) 1.1 n/a *ia 
-___-_______________----------------------------------------------------- 
mAns OSACL I\ B”,cAPR! 100.00, a Pm/CIlI: 100.00. Ifax we. carr1*r*: I.0 
-_-_________________----------------------------------------------------- 
lx u nwo. 

I 
LM: ccc 1 ID:CI.‘ AC: 0.0 cl.“: 10.0 
ClRP pr-cc.rr1er: 71.) dsW# CarrIm Pv?: ,a..7 “.tt* 

________________________________________--------------------------------- 
Rx cs IYYO. (Lot: EOC I *o:c1.. MO AI: 0.0 c1.v: 10.0 
-----------_---------~----------------------~---------------------------- 
INT,. IwYO. lUplI,,k srr 0-n: -SO., dBY,“t, Dnllnk LIRP D.“: -,2., dBw,“r 
_________________________________I______--------------------------------- 

TABLE 7 
PAS-1 3 

TVIPSK- MCPC CARRIER ON C-BAND US/LATIN BEAM 

PANAMSAT CORPORATION 
Engineering and Operations 

Washington, D.C. 
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SATLLL1TL *.tr,1*t. : PC- 
DATA “pl‘nk ocanl: Ku-Band-US D”,,“k seam: Ku-Bsnd-US 

“plink Pa.: ” D”ll”k PO!.: n 
c,T:s.* dB,I. *m:* dsulm2 OnlInk c*w: s1.0 dl)V 

,___________________-----------------------------------------.----------. 

IWSPONDEA Tram Sandridth :Il.O lC+Z e.ns Type: TWTI 
DITA “plink rr.qurncy:14.250 CHZ Dnlink Treq: Il.950 a* 

Aq9req.t. *so : s* dl A9qrCq.t. om: ,.3 do 
____________________----------------------------------------------------. 

,gfy 1 
np. ISS, znfo E.z.: 64 kbpa. wad: 9Ps1, code mt.: III/~ 
OYO ,1kHz, I,,.: ll2.5kHz. C,H”o.: ‘.ldO, C,Nmin: S.7dS :: 

____________________----------------------------------------------------. 
LIPW OVDCET CLR SW In FADE DH FAD, 

.___________________----------------------------- ------- - - - _ _ _ _ _ _ _ _ _ _ . 
L*r‘th st.tion r*AP IdWl 47.1 47.1 47.1 
- uplink path ~0s~. clear sky IdSI -107.s -207.5 -101.! 
- uplink Rain Att*nuaLmn (d8) 0.0 -4.2 0.1 

JPLINX + sat.111t. G/T (dB/V S.‘ 1.6 5.4 
PWOrwWCL - sooltrman's con,t.nc (dBY,I-“r) 111.6 221.6 22s.t 

- carrier ~olsm Sandwidth (ds-n*, -49.1 -49.1 -4s.: 
------ ------ ____~ 

c,n uplink wm 14.7 20.) 24.' 
____________________----------------------------- ------- ---__-- -_____. 

sat*11it* saturation LIAJ ,dW s1.0 s1.0 S1.I 
- output o.ckof~ par carr1*r La1 -20.0 -11.2 -19.1 
- mdink btb ram, clear W (da) -ms., -1os.9 -1os.1 
- Dnllnk Rain Dtqradatlon -6.t 

Dmnnnm - htenna Pointing Error II O.O OS0 s 
KAYO-cr + rarth st.tien G,T, Char 9LyW/~l 1L 

s 
IL 

-.I 
1s .' 

- socltr~~n'. con*t.nt '"Wf:; 221.‘ 111.6 218.8 
- carrier Noise Sandwidth -a,.1 -0.1 -4s. 

------ - ----- -____, 
C,” m1ink ,a 13.s 0.3 7. 

: : 
I I 
I I 
I I 
L L 

1 1 

D D 
0 0 
s s 

i i 
s s 
I I 
1 1 

I I 
-------_______-__---------------------- ____________________----------------------------- ------- -______ ---------- -______ _______ ------- ------- 

c,w uplink c,w uplink WI WI 24.7 24.7 lo.s lo.s 24.7 24.7 
C,” D”link C,” D”link ww ww 13.S 13.s ,.3 ,.3 7.5 7.5 
c,r xnt*rmod c,r xnt*rmod 

16.1 17.1 11.9 22.9 
I‘.1 I‘.1 

CDKPOSITL CDKPOSITL C,l Dplink Co-chum*1 C,l Dplink Co-chum*1 Is; Is; 
16.1 
17.1 

11.9 
22.9 17.1 17.1 

PmDRIVJICL C/I Dnlinlr Co-Che?s*l PmDRIVJICL C/I Dnlinlr Co-Che?s*l 

:; 19 
19 

17.1 17.1 II., II., 17.1 17.1 
C/I IQlirJc Ad). Sat. (SrT C/I IQlirJc Ad). Sat. (SrT 1) 

1s.s T‘.S 
1s.s 

21.1 11.3 
2s.s 2s.s 

-2,X Dnlink Add). Sat. 1-T -2,X Dnlink Add). Sat. 1-T 1) (dOI (dOI T‘.S 
21.1 
11.3 26.) 26.) 

------ ------ ------ _----- ------ _----- 
c, (Wl, COnmSITL c, (Wl, COnmSITL Ids) to.0 6.7 6.7 6.7 
Minimw Required C/W Minimw Required C/W IdO) ‘.S S.7 S.7 S.7 

I - - - - - - I e----e ------ -_-__- - - - - - - I -_-__- 
Link Harpin 1.0 

--__-_-_____________--~---~-----------------~!~~~-----!:~-----~~~-----~~~ 
Link llarqin 

.------- 
(W 1 4.11 I.01 

----------------___________ 
TRAM “SAGL 10 sw,cAm: 0.41, , PiwcLIu: 0.41, “ml no. carri*rs: 237.1 
____________________----------------------------------------------------- 
TX rs IWO. UC: mc 1 

I 

lD:Sl.. AT: 0.0 Il.“: 20.0 
LIS? par-carrier: 47.1 dBW, CarrIM PUT: 0.‘ r*et. 

____________________----------------------------------------------------- 
Ax rs 1wm. Ibe: WC 1 1D:Xl.l AZ: 0.0 t1.v: 10.0 
---------------------~--------------------------------------------------- 
IWT,. IWO. l”plInk pvr 0.n: -51.1 dSW/Hr. Dnllnk CIAP D.n: -1S.1 dOY,“z 
____________________----------------------------------------------------- 
A”AlLAOILITY,V~l,nk: te.,c ,, DnlinL: ,9..7 k, COrPOSlt= Link: 99.73 t 

,_______________________________________----------------------------------- 

TABLE 8 
PAS-l 3 

64KBPS CARRIER ON KU-BAND US BEAM 

PANAMSAT CORPORATION 
Engineering and Operations 

Washington, D.C. 
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____________________-----~----------------------------------.------------ 

S*TLLLITE 5atr,11t* : PAS- 
DATA Upllnk Scan: h-Band-U5 Onllnk Beam: Ku-S.nd-US 

L’plink PO,,: Y O”ll”k Pm.: H 
c,T:,.~ dB,K, SFD:* dW/=l Dnllnk EIRP: 51.0 d8Y 

________________________________________--------------------------------- 
TP&SPOHDCR n,n* sandridlh :*7.0 “Hz n.nr Type: MA 

DATA “plink rrcq”cncy:14.250 CHZ D”lirLk rr.q: If.950 GHI 
Aggrcglt. IO0 : 9. dl) Agqreg.2. 080: ,., dB 

----------__________~~~~~~~~~~~~~~--~~-~~~~~~--------~~~~~~----~~~~~~~~~~ 

?K” 12 
1%. Info ht.: 1544 IrbpS. “~4: CT%, Cod. I.t.: RI,1 

197okm. wa: 1111.0kHz. ClNnem: d.ldB, C/Win: 5.7dB 
________________________________________------~-------------------------- 

LINT. ObDtEl CL” 5x1 UP FADE D” FADE 
--__-____-__________----------------------------- ------- ----__- --____- 

Earth Station EIRP (dB”I 60.5 60.5 60.1 
- “plink Path Loss, clear vky (dP.j -207.5 -207.5 -207.5 
- Uplink “.i” rremuation (dS, 0.0 -1.. 0.0 

lm.I”x l s.t*t,ir. G,T ,dB/“l 5.6 5.‘ S.6 

PERFw.nuCL - ooltzmm’~ constant (dS”,X-“I) 211.6 121.6 211.6 

- Carrier Woira Bandwidth. (dS-“r) -w., -61.) -61.9 
---_-- ----_- -____- 

C,” UplInk Ial 14.1 20.1 14.1 
-___-_______________----------------------------- -----em ------- --_---- 

satellite saturation EIlV ,dS”l S1.0 51.0 Sl.0 
- output Kackof* p.r carrhr IdsI -1s.) -I,.‘ -IS., 
- DnlinL Path Loss, Clear sky ,‘JBl -205.0 -205.0 -205.) 
- Dnlink rain C+gradation (dB1 0.0 0.0 -5.1 

nowLI”” - hnt.nn. Pointin Error (-1 s 
PERTOMABCE + Larth Station WIT, char ~ky(dSlNl 1;:s 

-.s -.s 
11.5 1s.s 

- Solt*man’* Constant 
- carrier Nois. smdwideh 

‘““W& 178.6 21S.6 118.6 
-61.9 -61.) -61.) 

---o-e ------ -_____ 
C/w Onlink WI 1*., ,.I 7.6 

--__________________----------------------------- -es____ ------- -_____- 
C/Y VplinL 

I::; 
14.1 10.1 14.1 

cl* Dnlink 11.9 ,.I 7.6 
cl* Intwmod 1-1 15.4 Il., 1s.. 

COWOSITK C,I Vplink Co-chanml (W 17.1 11.1 17.1 / 
PERPOPJWKI C/I Dnllnk Co-Channel ,dB) 17.1 13.1 

C/I Vplhk Adj. S‘t. VA? 1) 
C/I Dnlink Adj. Sat. (SAT 1) 11 

27.1 / 
17.0 11.1 17.0 
19.0 11.1 19.0 

------ ------ -____- 
c,,*+r, ccwPoSITL (do) IO.4 ‘.7 ‘.7 
Nininum Requited C/W (dB1 ‘.I s.7 S.7 

e-e_-- -_---- -_-_-_ 
Link Marpin ,dW 1.6 1.0 1.0 

------_---__________----------------------------------------------------- 
tP.Ms VSAGK 10 ,*,cuu: ,.s,, 0 rtm/cAkn: 0.71. “ax NO. carriars: II., 
____________________----------------------------------------------------- 
TX ES IWIO. 

I 
UC: me-l 1D:Rl.d AZ: 0.0 In.“: 20.0 
LIRP per carrim: 60.3.dW. carr1*r Pvr: 11.) w.tt, 

-_-_________________----------------------------------------------------- 
“X LS IHTO. ILee: roe-1 10:*1.1 u: 0.0 El.“: 20.0 
-___________________----------------------------------------------------- 
IWTI. *“PO. IUplInk P”r D.“: -51.8 dSN/Nz, Dnllnk CIW Dan: -25.1 dswpr 
---------------------------;---------~------------------------------------ 
AVAIfABILITY~UpIlnk: 99.83 a. blink: W.ll 8, ConposIt. Link: 99.6‘ \ 

____________________------------------------------------------------------- 
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____________________---------------~~---------~-------------------------- 

SATLLLITC s.t.,1,t. : PAS- 
O*** “plink I)**.: Ku-BJnd-us Dnllnr Beam: *u-Band-OS 

Cpllnk Pa: Y Dnllnk ml.: n 
c2,T:s.o dB,X. sro:* dBwla2 Dnllnk E1PJ: 51.0 dBY 

____________________-----------------------------~----------------------- 
TRMSPOtdOER R.“, Bandvldth :27.0 mz 

I 

*r&n* Typ*: I-WA 
DATA “plink Pr.qutncy:l4.2lo G”l onlink rreq: ll.OSO G”l 

)Iqqreq.t. It.0 : ‘.I do &!qreq.t. o&J: 1.0 dB 
____________________----.------------------------------------------------ 

‘E”,:” 1 
Typ. N,PSI,SCPc, 1nro ht.: 3000 ws, Ilo*: OPSK, 1112 
BY0 *17tkH*, BVa: 075kJlI. c,llno.: 4.ldl). :: ClNmln: ..ldS 

----________________----------------------------------------------------- 

LIWX BWCXT CLR SKY UP PAM o* ,*m 
____________________----------------------------- ------- _--_-__ ____-- - 

L.fth st.tion LIRP (*W 01.. ‘1.4 01.4 
- “plink P.th Loss, CllU SLY (dB) -107.5 -101.5 -107.s 
- “plink Rain attenuation ,dB, 0.0 . -,.s 0.0 

VPLINX + s.t.11it* o,t (*B/Xl S.‘ S.‘ S.‘ 
PWORHANCX - ~0ltz.a”‘. Con¶tant (dBV,I(-HI) 120.0 II..‘ 220.0 

- c.rrier WOiS. OmdWId+b (d-HZ) -O‘.I -60.1 -60.1 
-----m _----- ___--- 

c/w wpllnk (W Il., 11.4 21.0 
-------_-___________----------------------------- ------- ------- ------- 

s.t.11it. S~tlJxatIOn XIRI (‘SW) 31.0 s1.0 s1.0 
- Output Sackoff p.r umhr (*B) 4.. -10.0 4.0 
- Dnlink PetI Lo.,, char SLY (dB) -2DS.O -10s.) -los.o 
- Dnlinir tiln Deqradrtlon (ds) 0.0 0.0 -5.3 

wmrwr - &e..nn. Pointirq trror (al -.s s 
1;:, 

s 
PWOIVUWCX + x.rth st.tion C,T, clur sky(dO/X) 13.0 20 

- Bolt*..n’. constant (dBY,X-Lltj II..‘ 220.‘ 211.‘ 
- C~I~W noise wdridtb (as-“*, 4O.Z -00.2 -60.2 

----me -- ---- ___--- I 
C," Dllllnk WB) 11.1 ‘., s.. 

---------___________----------------------------- ------- ------- ______- 

c,n uplink (a X1.9 11.0 Xl., 
C," m1im.k 
c,* 1nta-wd I::; 

11.1 ‘.O ,.I 
IS.. 11.1 1s.. 

coI(wsnx c,* uplink Co-cb*M*l 
PwQPaulCL C,I D"llnk co-channa1 I::; 

I 
a.., 14.2 m.7 
21.1 x4.5 a.7 

C,I Dplhk Mj. S.C. WA? 11 x,.1 19.1 x4.1 
E,I Dnlhk Mj. s-at. (SAT 11 I%; 1‘.3 II.1 l‘., 

------ _-____ ___--_ I 
c, (WI*) catPosITz (dr4 9.1 ,.I 1.1 
I(inimua R*qulred C/l (a) 0.1 4.1 4.1 

- ----- - --_-- -_---- 

Link Plarqln (6s) f.0 1.0 1.0 
-_---_-_-___________----------------------------------------------------- 
TRANS DSLCI 10 w,culR: I‘.,,, 0 Pm/-: 15.00, Ilax “lo. carri*r*: ..o 
------______________----------------------------------------------------- 
TX x3 IWO. 

I 
r&c: xoc-1 1D:Xl.G Lx: 0.0 xl.“: 10.0 
LIW per c~rrhr: 01.4 6Buv. curler PUT: 0.0 wet, 

____________________----------------------------------------------------- 

Rx xs IWIO. Itpc: mc 1 *D:xo.‘ rmo ks: 0.0 x1w: 20.0 
---------------_-_-_-~----------------------~---------------------------- 

WT?. IWO. IVplink hr D.“: -,,.I dOY,W. Dnlhk lXV D.nr -Z,.D dsw,“r 
____________________---------------------------------------------------- 
kvkrus*~~~~Iu~li~k: 09.00 0. mlink: so.77 0. ConposIt* Link: 00.0s 0 

____________________------------------------------------------------------- 
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____________________-----------------------------~----------------------- 

SATLLLlTL s.te,1,t. : PAS- 
DATA vpllnt oeaa: Ku-B.nd-“I Drli”k haa: Ku-B.nd-“S 

L’p,int Pa: Y 0n1ln* POL.: n 
C,T:S.O dB,X, SF,:* *BY/-l Dnllnk LIFO: ,I.0 dBY 

____________________----------------------------------------------------- 

TR+MPONDER Pa”, Bandu,dth :27.0 1011 man* typ*: TYTl 
DATA Upllnk srrqu*ncy:14.150 cm nn11nlr rr.q: 11.sso OH, 

Aqgr.q*t. 1BO : 0.0 d. Aqqrrqat. OBO: 0.0 dl 
____________________----------------------------------------------------- 

-.$y Ifyp;: N,PSK,“CPC, Inlo II.t.: 1s91* km*, “cd: QPSX. 11111 
BYO. I,OOO~HI, SW.: 27000uli. C,N”om: S.OdB, C/Win: S.OdB 

____________________----------------------------------------------------- 
LINK B”OG3 CLR SW UP FADE DN FADE 

-___________________----------------------------- ------_ -______ _______ 

arm st.t*on LIRP (*BY) 68.9 GO., BO., 
- Uplink P.th Loss, c1*ar IkY (dB) -107.5 .-107.5 -10,.5 
- Uplink *ain Att*nuatlon (dl), 0.0 -0.2 0.0 

UPLINT l satellite G/T (*B/K, 3.6 S.B S.B 
PWORlUiWCX - solt*nmn’. const.nt (doY,K-xt, 111.0 210.‘ 22O.B 

- C.rri.r NoIs- Bandwidth ,dcRI) -74.1 -74.3 -74.7 
------ ------ ------ 

C,” uplin* WI II.3 IS.1 11.3 
---------___________----------------------------- ------- --_____ _______ 

sat*11it* saturation CIR) 
‘% 

Sl.0 11.0 51.0 
- output B.CkOlf pu sarriu 0.0 -3.1 0.0 
- Dnlink P.tb La**, c1mr s*Y ,dBl -105.0 -2os.o -10s.) 
- Dnlink “.in Dqradation (dxl 0.0 0.0 4.‘ 

DernIlnr - ht.nn. Pointinq Qr0.r (dB1 s I s 
PWORMANCX + x.rth st.tion G,T, clur sky(WX) A:, 20 20 

- soltz~an’s constant (dBY,I(-WI) 120.6 120.‘ 220.0 
- carrier noise Bandwidth (da-“1, -74.3 -74.3 -7.., 

I 

------ -_____ -_____ I 

c,n m1ink Wl) 11.1 ,.O 1.1 
---_________________----------------------------- ------- e______ _______ 

c/n uplink 
C,” maink 1:; 

11.1 13.1 11.1 
12.. ,.‘ 7.2 

COIIPOSITX c,* uplink CO-ch~nM1 (6s) 17.0 10.1 X7.0 
PwoPJoacx c,* D”link coQaM*l (W 27.0 13.1 27.0 

c,r opllnk Mj. sat. (UT 1) 
C,I Dnlink Adj. Sat. (UT 1) 13 

14.s I‘., a.5 
1s.s 11.1 15.s 

-----e --____ _-____ 

c, (“+I) conPoSITx (-1 Il.1 ‘.S 6.8 
Minima RepIced Cl* IdSI S.. S., s.. 

------ --m-e_ ------ 
IA* (ImjIn W) S.7 1.1 1.0 

_-_-________________----------------------------------------------------- 
TRANS DSACX 10 sw,cARR: 1oo.oo. 0 m/-: 100.00, mr IJO. carr1ars: 1.0 
---------__-________----------------------------------------------------- 
TX xs mm. Lot: roe-1 *D:x..‘ AZ: 0.0 c1w: 10.0 

LIRP pr carrier: 08.9 dBW# carrhr Pwvr: as.1 w.et. 
____________________----------------------------------------------------- 
Rx xs IYfD. IL.%: sot 1 rD:ro.‘~lvEo AZ: 0.0 c1w: 20.0 
---------------------=--------------------------------------- ----_------- 

WV. IYPD. lVpllnk Prr D.n: -‘O., *sw,ar, hlllnk XIAP D+n: -11.1 dSY,“l I ____________________----------------------------------------------------- 
A”Al,ABIUtl,“plink: ,,.,I 1, D”lin*: W.. 0, Compo.it. Link: ,,.,, , 

____________________------------------------------------------------------- 

I 
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_--_____________-_______________________---.------------. _______.__ 
SATLLLlfE sat**,*te : P&s- 

DITA Upllnk ‘Fall: “u-Band-S.¶.lu OnlInk Beam! K”-‘dnd-SO.AI 
“plink PO‘: ” D”llllk Pm: ” 
c/7:0.6 de.,~. sFD:* dw/mI OnlInk EIRP: (6.5 dBY 

________________________________________-------------------~------------- 
TPNlIPOYDER m.n, ‘,ndridth :27.0 &a* tr.ns 7yp.z TWA 

DATA “plink rreg”cncy:l4.l-J0 GHZ cml1r.k Frrq: 11.950 GHI 
kggreg*t. I‘0 : 9.0 d‘ Aggrrgat. oe.0: s., d‘ 

_----______-________------~---------------------------------------------- 

‘if?“,:” l‘vo: ‘I!& 
lyp.: I‘S 1”f.a I,te: ‘4 LbPS. Plod: UPS*, Cod* Rat.: RI,1 

, ma: tlz.lknz. C/Worn: 6.M‘. Cl&bin: 5.7dB 
________________________________________--------------------------------- 

LfNI ‘L’CCEI cm “1 VP PADL DW ,Aor, 
-----____-----______------------------ e---------e ------- _-_____ _______ 

Earth Station El*P idW 50.0 50.0 50.0 
- Uplink Path LOIS, clear sky t-j -107.5 -107.5 -2m.5 
- *plink Rain kteenuation ‘-1 0.0 -1.5 0.0 

UPLINT l s.t.11it. C,T ldB/K) .‘ .‘ .‘ 
PEMOPJIANCL - ‘oltr~an’, const**t (dOW,X-“l, 136.6 21,.‘ II‘.‘ 

- Carrier Noise Bandwidth ‘d&Wz) -49.1 -0.1 -49.1 
------ -_____ -____- 

C/W uplink WI II.‘ 19.1 n.6 
__-_-_______________----------------------------- ------- -______ _______ 

Sat*lllta Saturation LIEP 
- output B.ckofl p*r carrhr YE; 

“., ‘6.3 ‘6.5 
-29.2 -31.‘ -29.1 

- DIllin* Path Loss, Clear ‘Iry VW -2as.e -105.9 -105.9 
- Dnlink Rain Dtqradation Ids) 0.0 0.0 -6.) 

DowNl..INx - Antem Pointing Error (W s 5 5 
PWO-CL + z.rth station G,T, clear l kY(dWW 21 221 221 

- Bolt*m.n’s conrt.nt (dnw/r-nr) II‘.‘ 12‘.‘ 21‘.‘ 
- carriar Nois. I)mduidUI ‘as-S*, -‘,.1 -69.1 -0.1 

-e---e ------ ______ 
C,” onlink ‘aSI 11.5 9.0 1.6 

-----_______________----------------------------- -----mm ------- ---_--- 
C,” up1inL WI 11.‘ 19.1 22.6 
E/W DnlI”k (-4 11.5 9.0 7.‘ 
C,I Int.“od 

II 
15.9 11.1 I,., 

com‘I*E C,I uplink co-charm*1 26.9 as.5 26.9 
PEwoPnkncI C/I 0n11lUx Co-ctmnn~l 

I2 
W.9 23.3 I‘., 

C/I Uplhk kdj. Sat. (SAT 1) 1s.s 21.0 13.5 
c,* 0n1fnk Mj. at. (SAT 1) ‘W 26.S 23.0 X.5 

----we -_---- --____ 
c, (“+I) CUMPoS1IE Id81 10.1 ‘.‘I ‘.I 
Minima Requird C/Y (dBl ‘.I 3.7 1.7 

-y--e- ---__- em__-- 
Llnk Margin MB) 3.1 1.0 1.0 

________________________________________--------------------------------- 
TRNIS “*ACE IO B”,cuw 0.42, 0 Plm/oJu: 0.61. llax no. C‘rrh?s: 190.0 
----________________----------------------------------------------------- 
TX LS IWO. 

I 
Lot: Lot I ID:II.‘ Al: 0.0 L1.W 16.0 
EIW per-carrhr: 50.0 dW. C‘rrhr Pwr: 1.1 “.W, 

----________________----------------------------------------------------- 
Rx ES IWO. I&c: Lot * 1D:Kl.. AZ: 0.6 ll1.v: 10.6 
----------------.----=--------------------------------------------------- 
IHZP. Iwo. lUpllnk Pw ian: -48.1 dsw/Sz, Dnlink LIRP Den: -19.1 dBw,W 
_-__________________----------------------------------------------------- 
kVkIUaILlTY~Upllnk: 99.71 8, Dnlink: 99.84 a, Coaporlta Link: 99.56 8 

____________________------------------------------------------------------- 

TABLE 12 
PAS-l 3 

64KBPS CARRIER ON KU-BAND S.AMERICA BEAM 

- 

PANAMSAT CORPORATION 
Engineering and Operations 

Washington, D.C. 



PANAMSAT-13 

------___________.._____________________--~------.---------..------...--- 
SATELLITE s.te11*t. : P&S- 

DATL Cpllnk Be*m: K”-lland~So.Ls Dnllnk Bean: K”-Band-So.*n 
Uplink POL: n Onlink PoL: v 
t,T:O.9 d9,K. SKI:* dWie.2 OnlInk t*RP: ,s.s dBU 

--.--I..----.----.-_----------------------------------------------------- 
TPANSPOWOLR Tranr 9sndridth ~27.0 IMz 7r.m Type: n-r& 

OITA “plink rrequ.ncy:1,.*50 CHI cmlln* Freq: a1.950 CHI 
Aqqrrq.C. 1BO : s* dS kqqrrqa. oL)o: 4.9 09 

--------____-___________________________-------~------------------------- 

%:=, 12::: 
ISS, Inlo 9.t.: lS44 LbPS. m-3: QPSI, cock gate: R1,1 

197Pk”I. I”.: 211‘.0k”l, c,*no.: ‘.ldl. C,W.In: 9.7dB 
------------________----------------------------------------------------- 

LINK SUDGFI cl2 SKY UP F*DE DH FALDE 
----------_-____________________________--------- ------- -______ _______ 

hrtll st.t1on EIRP IdBWl 0.1 91.7 s,., 
- Uplink path Lass, clear sky IdB) -207.5 -207.s -107.5 
- Upli* Rain Attenuation IdO) 0.0 -1.3 0.0 

0PLIh-x + Iat*llita G/T (dWK1 
PWOIVUHCL - Bolttman“ Constant (dBY,K-“l, 22.:: 

.‘ 
aa9.s 229:: 

- Curia Yolsa Sandwidth (ds-P1) -91.9 +a., -‘I .9 
------ --____ ______ 

c/w uplink WJI a*.0 I.., -21.0 
---------___________----------------------------- ------- ----_-_ _______ 

*at*llitm Saturation LIRP (de.4 ‘S.S .‘.S “.S 
- output 9~ctof~ par carrier (dOI -as., -19.s -1S.3 
- Dnlink PaI Lo‘., Clear sty l-1 -105.9 -am., -am., 
- hIIn* Rain D.qradatlon WCJI 0.0 0.0 -4.. 

DornLnm - Antenna POl”C‘ng Error Cdl)) 
2;:: 

s 
Pu(PORM.WCl + ?hrt.b st.tIon G,T, clear l ky(dWlo 2, 2;:: 

- 9.oltm.n’s Con*r.nt WW&-;-~ II..‘ II‘.‘ 219.0 
- Carrim Woira 9andvidth - -61., 41.) -62.9 

c,w onlink 
(ds) ------ ------ ---;:; 

11.‘ 9.3 
------------________----------------------------- ------- -______ _______ 

c/n 0plhk 
Iii; 

11.9 19.7 aa. 
c/w on1inJt 12.‘ ,.J 7.9 
C,I *nt.nod 14.9 *a., 14.9 

EOIIA)SITL C/I uplink co-Chmn91 I:; V.0 13.1 17.0 
PIRm9JwKt C/I Dnlhk co-ctlmn91 

3 
17.9 a,.. 17.0 

c/x uplink Mj. S.2. (SAT 1) a9.s 11.1 as.9 
C/I OIllink Adj. 9.9. (SAT 1) 1-1 as., 11.3 as., 

------ -_____ ______ 
c, (“+I) cornSIT Pm) 4.9 ‘.7 ‘.I 
IlinImu8 Requirmd CJU (dB) 9.9 1.7 9.7 

------ ------ ______ 
Link rrarqln (dll 3.1 1.0 1.0 

-----------_________----------------------------------------------------- 
TRAM USICE 10 IY,cAPn: ,.,9, , Pwa,cAPn: 1.u. “.I “0. carr1ars: aa.‘ 
--------____________----------------------------------------------------- 
TX 1s IWO. Lee: lot-a 1D:KZ.a Al: 0.0 Il.“: ao.0 

LIRP p.r c~rrl~r: 9I.l.dW. carr1*r Pwr: 29.9 wet, 
-----------_________----------------------------------------------------- 
RX 1s INFO. Ilax: Lot a I0:ll.S As: 0.0 Il.“: ao.9 
---------------------~--------------------------------------------------- 
IliT.. INFO. IUpllnk Pvr bn: -,,.9 dBW/HZ, Dnlink EIRP D.n: -19.7 dW,“z 
--------____________----------------------------------------------------- 
AVAII*9ILITY~Upllnk: 99.‘9 ,, Dnlfnk: 99.91 9. CompoSIt* Link: 99.92 , 

---------___________------------------------------------------------------- 
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______________________________ _________--------------~-------~-~--------- 

SATLLL*TE s.te,,,t. : PIS- 
DITA Uplink scan: Xu-sand~so.~ Dnl!rk scan: lu-sana-So.h 

‘uplink POL: n Onlink PO‘: ” 
t,T:O.s dB,X. sm:* dsu/ml D”li”k LIRP: 46.5 dBY 

________________________________________------~-------------.------------ 

TRANSPONDER Tram *andridth :27.D IMZ Tr.“, Type: TYTA 
OATA uplink Fr.qu~ncy:l~.l5O GHZ D”li”k. rrq: 11.950 cnr 

Iqgreq.t* *so : ‘.s* dN Aqgrq.t. 080: ,., dl) 
____________________----------------------------------------------------- 

Info mt.: 1000 kbpr, “CA: QPSI 
Zi’” 12iT’4~!E!‘:ilir 075kH1, C/Nnom: I.ldB. C/NminI 4Y:G 

____________________----------------------------------------------------- 

LIHK S”DGcI GUI SKY w FADE on r&DE 
--------_-______________________________--------- -_-_-_- __-____ _______ 

L.rth statim t*I(P (*SW, (6.4 66.4 66.4 
- uplink sath LOSS. clear W (dOI -107.s -1o’I.s -107.5 
- Uplink Rain rtrrnuation ,dBl 0.0 -1.7 0.0 

UP‘IHY + satr11it. C,T (dB/U .s .s .s 
PENfONJuNCP - Boltrmsn’, Conltant (dW,K-“Zl 1IS.S 218.6 221.6 

- Curia Noise Bandwidth IdB-HII -66.1 -66.1 -6‘.1 
---_-- ----__ ______ 

c/w uplink (dl) 1l.S 11.2 II., 
---_________________----------------------------- ------- -______ _______ 

Satellite saturation LIP-P (dW 46.) 4s.s 46.5 
- Output Nackoff per .%rrhr (411 -s.s -13.1 -s.a 
- blink Path Lass, cl*ar SW (dll -am., -*OS., -2os., 
- blink ~ain Degradation (da) 0.0 0.0 -4.2 

D0wNLIh-x - *ntenna Pointing Error (dl) s 
1;:. 

s 
A 

s 
PERFORWANCL + z.rth st.tion 0,~. char sky('WW I?, 

- lo,tz..n', constant (dNW,K-Wr) II..‘ 22..‘ 121.‘ 
- Carrim Nob landvid~ (d&U) -6‘..3 +*.a -SS.l 

------ ----mm ------ 
c,w DIllink (dB) IO.1 ‘.7 1.1 

-------_-___________----------------------------- ------- ---v-e_ --_---- 

C,N Uplink (‘JBI II., 11.1 11.) 
C,N DnlInL 

$1 
IO.1 ‘.I s.. 

C,I xntenod 1s.. 12.1 15.4 
CDwPaSITL C,f Op,ink Co-channel (‘Jl) a..7 IS.0 IN.7 
PEFsmwANCL C,I D”Ihk co-chmn*1 

1% 21.’ 
IS., IN.7 

C,I Uplink Adj. Sat. (UT 1) 22.8 M.1 21.s 
C/I mIllIlk Mj. sat. (UT 1) (-1 II.. 10.4 13.‘ 

------ ------ ------ 

c, (Wf, COWWSITI (dll 1.4 S.1 S.1 
Winimum Required ClN (dl)) ..I 4.1 ,.I 

------ ------ ----_- 

Link warpin (dl) 4.3 1.0 1.0 
-___________________----------------------------------------------------- 
TPANS “SACI! 11 lW,cNm 1c.e.. 1 FuN,cmm 1s.00, wax NO. csrr1*rs: 4.0 
____________________----------------------------------------------------- 
TX Ll INFO. 

I 
Lot: tot 1 m:l(.. AZ: 0.0 l!l*v: 10.0 
LIRs per-carri*r: 66.4 PBW. CArrk Pw: 14.1 “lttl 

____________________----------------------------------------------------- 

Rx ES INFO. IL.%: mc 1 *D:ro.so~rvm AZ: 0.0 l!l*v: 20.0 
----.--------.-------~--------------------------------------------------- 
IN-W. I,‘ro. ,“pli”k prr mn: -S,., dNW,Nr. DnIInk LIlls D.“: -17.S dBY,Nt 
____________________----------------------------------------------------- 
A”AILW,ILITY,“plink: e,.,~ ,, DnlInk.‘Z 99.7 t, CO%‘O¶it* Link: 99.41 ( 

____________________------------------------------------------------------ 
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LI”K wDcE* CLR SKY UP FIDE DH TADI 
____________________----------------------------- _-___-_ _______ ______. 

Earth Station CINP ‘dW 71.1) 71.9 72.1 
- Uplink Path Loss, cleu sky ‘da1 
- “plink N.‘” Attr”u.tWn Ida) 

-201.5 r’m:: -207.1 
0.0 0.1 

VPLINX l s.t*,,it. c/r ‘dB,lo .‘ .s 

PERFORJuNCf - ao,trn.n*. con,t.nt ‘dww;:; a21.s a*s.s 21.:: 

- Carrier Noim Bandwidth -71.) -74.3 -74.: 
------ - ----- -----, 

C,N Uplink ‘al 10.3 1a.s ao., 
________________________________________--------- ------- ---____ -----_ 

sat*llita saturation EIRP ,‘.S 4s.s ,‘.! 
- output Backott per carri*r ‘y$ 0.0 -2.9 

‘- Onlink P.th Lass. Cl*ar sky ldB1 -aos.s -aos.s -2 .’ 
- DnlirJc Rain D+qrad*tion (dE.1 0.0 0.0 -4.’ 

DOWNLINR - Ant.mla Pofnting Qror ‘a) s 
PWONBANCI: + mrth st.tion G/T. clear l ky(dWEl 1;:. 

-.s -.: 
1s.‘ 1s.: 

- aolt*m.n's constmt 
- Carrier Noise Bandwidth 

'"w;:; 221.6 2aa.s 211. 
-74.3 -74.) -74. 

------ ------ ----- 
C/N Dnlink (da) lo.a 7.1 1. 

____________________----------------------------- ------- ------- _____- 
C,” UPlink WI 10.3 11.5 10. 
C,N Dnlink 

IS 
10.1 7.3 s. 

COKwSITl E,I UplInk co-clmnn*1 27.0 ls.a 27. 
PWO-CE C,I Onlink Co-Channel t-1 17.0 a.., 17. 

C,I Wpllak Ad). Sat. (SAT 11 1a.s 11.0 II. 
E/I Dnllnk Adj. S.C. (SAT 1) a,.. 20., a,. 

I I ------I ------, -__-- 

I c,(N+l) COlIWSlTL 
I(inImun Required GIN 

ILink M.rqln 'WI 1.11 1.11 1. 
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analyses assume edge of coverage is the -2dB contour 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-14, 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 loga] for uplinking and when 

possible, for reception. Based on our experience with PAS-l -4, this should not 

be a problem. 

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 Video Servb 

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 CCI’IT 

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 8.9OMHz 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 



presently carry these types of audio services and as such, we expect similar 

usage on PAS-13. 

5.2.3 @&al 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 Tl and the European CEPT carrier (2.048MBps). These carriers can 

be delivered anywhere a PAS-l 3 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. Tl (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 Tl carriers, both of which are considered to be the 

most popular formats in use and indicative of expected satellite 

performance. 

5.2.4 FDIWFM Telephony Services 

Traditional F’DMFM 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 traf!?c needs 

to be relayed through a hub. In these systems, small ante~as 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 Epwer Flux Da~ltv Le vels 

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 Earths surface produced by emissions 

from a space station shall not exceed the following values: 

a> 

b) 

c) 

- 152dBW/m2 in any 4kHz band for angles of arrival between 

0 and 5 degrees above the horizon; 

- 152 + (6 - 5) / 2 dBW/m2 for any 4kHz band for angles of 

arrival 6 between 5 and 25 degrees above the horizon; 

-142dBW/m2 in any 4kHz band for angles of arrival between 

25 and 90 degrees above the horizon. 

6.2 m Flux Density Limits at C-Band 

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 earths surface and adding to 

that the gain of a lm2 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 Fhtx Density Limits for the US&atin 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) 42.7 

Path Loss to US/Latin Beam Boresite (dB) -196.0 

Gain of lm2 Antenna (dB) 33.4 

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 from Figure 

1. At this elevation angle, the maximum allowable flux density is 

-142dBW/mZ, which is greater than the projected -146.9dBW/m2 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-l 2.20 

GHz, the power flux density at the Earths surface produced by emissions 

from a space station shall not exceed the following values: 

a> - 15OdBW/m2 in any 4kHz band for angles of arrival between 

0 and 5 degrees above the horizon; 

b) -150 + (6 - 5) / 2 dBW/m2 for any 4kHz band for angles of 

arrival 6 between 5 and 25 degrees above the horizon; 

cl -14OdBW/m2 in any 4kHz band for angles of arrival between 

25 and 90 degrees above the horizon. 

6.3.1 Calcul&g 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 earths surface for the US Beam 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 lm2 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 lm2 Antenna (dB) 42.8 

Energy dispersal of 4MHz (dB) -66.0 

Conversion to 4kHz bandwidth (dB) 36.0 

Maximum Power Flux Density (dBW/m2 per 4kI-Iz) -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 -14OdBW/m2, we find this is O.ldB 

greater than the - 140.1 dBW/mz calculated above. Based on this analysis, 

the US Beam flux density for analog video signals complies with FCC 

rules. 

7.0 Adiacent Satellite Intgference 

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 Dome&&&J& 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 Unch 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-l 3. 

PanAmSat has been in discussions with three manufacturers, Lockheed 

Martin regarding the Atlas 2AS; Arianespace regarding the Ariane 4 and 5; 

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 

93”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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3, GAL. 3 .064 600 .e.n .ot4 .ooo .o .o 2 .05‘ .0@~14.250 11.950 0 1 -6.2 3.0 51.1 30.0 1000. 16.2 3.0 ‘9.6 260 
32 UL. 2 1.54‘ 32 .OM .OOO .OC4 .O .o I 1.544 1.544 14.250 .OOO 0 1 10.3 2.0 47.‘ 30.0 IOOO. .O .O .O 0 
II GAL. 2 20.6oa I 475 .ow 400 .o .o ‘ 5o.ooo .ooo .ooo 11.950 0 1 .o .o .o .o 0. 49.0 2.0 ‘6.1 200 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .._...................~...................~.......................~.....~~~....~~. 

u *An, 2 2?.000 I ,647 .OGO ,030 .o .o 4 25.Qco .ooo 4.250 l.%O 1 0 I‘.0 4.4 5‘.P 22.‘ ‘,O. 53.0 .‘ 36.1 ,,a 
,, *uI, 2 4.lfU b ,667 .o* .ow .o .o ‘ I.000 .OOO 4.250 1.950 1 0 6.4 4.4 54.9 22.4 630. 43.2 .‘ 36.1 1‘G 



36 Pall, 2 1.970 t, .500 .ooo .002 .o .o ‘ ,.%‘ A00 4.250 1.950 , 0 11.1 2.b ‘9.2 22.4 630. 37.1 1.2 42.1 206 

37*&n, 2 .w4 237 .500 .ooo .ooo .o .o 5 .W, .OOO 6.250 1.950 1 0 -2.2 2.6 49.2 22.6 6.30. 2‘.0 1.2 &?.I 206 



I \ L 
,YE”“AL YOllE SU**AllV 17:Y:OS P-OCI-95 

MA,*-IO-SaAcE SPACE-TO-LAW” I,nGLf mm” IYIEA‘EALYCE m,. 

WI” KY PAW “C” c,wa - w-YZ) c/Y - (rn) LIrdK wMlLu WISE IWpllA- 

w- cm- EIAP LOSS* G,, El”* Loss* Gil WY WY0 S/l C,ltl C,ll” ME”! 

@ifA PAa1 (mu) (ml) (am UDU) (6) (O/K) UP 0” IOUL UP 00 TOIM (#ulp) (Is) (6) cpuap, (Is) (cm) (rn) GAME 
_1~___________._.___.......~~..................~........~..~...~................~~.-..-..-.-......----...-.....-.-.-.-.-..--....... 

I 6s~. 62.0 206.1 -2.0 50.0 206.3 33.0 loo.5 105.3 Pp.2 23.1 26.0 21.9 19.7 76.0 

2 MC. k2.0 266.1 -2.0 42.0 206.3 33.0 100.5 97.3 95.6 24.9 2t.7 20.0 17.8 76.0 

3 ~50 70.0 206.1 -2.0 33.0 206.3 13.0 at.3 66.3 85.4 18.5 la.3 15.4 14.6 76.0 

4 ASCO 71.2 206.1 -2.7 33.0 2W.3 31.0 89.0 86.3 84.4 17.2 lb.5 12.7 16.7 69.0 

5 ASW 65.2 206.1 -2.7 27.0 206.3 31.0 u.0 80.1 78.4 17.1 14.4 12.5 16.5 69.0 

6 UC. 53.2 2M.l -2.7 IS.0 206.3 20.5 71.0 65.0 64.7 19.5 14.3 13.2 17.2 69.0 

7 LIES m.5 2aa.l 2.0 47.0 206.3 35.0 102.0 105.1 100.2 26.4 2V.5 24.7 6b.9 62.1 m21.9 =20.0‘4.60~ 

a tw 79.5 2W.1 2.0 ‘7.0 206.3 33.1 102.0 102.4 Pp.2 26.4 26.0 23.6 U.8 62.1 .21.9 .20.04.6Or 

9 lx+ 79.5 2Va.l 2.0 47.0 2W.1 17.3 102.0 a.0 66.7 20.6 13.4 13.3 45.2 51.3 =lV.b =24.14.168 

10 tw.. 79.5 2M.1 2.0 47.0 206.3 32.1 102.0 101.4 W.7 24.7 24.1 21.3 19.1 n.0 
11 CIF‘ 79.5 2M.l 2.0 b7.0 206.3 35.0 102.0 105.1 loo.2 26.4 2V.5 24.7 22.5 77.9 

12 GTE. 79.5 2M.l 2.0 47.0 206.3 33.1 102.0 102.4 Pp.2 26.4 26.0 23.6 21 .b n.9 
13 GE. 51.5 2U.l 2.0 14.5 206.3 35.0 74.0 72.6 M.2 20.1 26.7 24.3 22.7 76.7 

I* GUS ,I.5 2W.l 2.0 (4.5 2W.3 33.1 74.0 69.9 M.5 26.1 24.0 22.5 21.0 76.7 

,I CM. 79.5 2M.l -.9 42.0 206.3 35.0 99.1 100.1 96.5 23.5 24.5 21.0 61.2 62.1 ~21.9 =2a.a~b.M~ 

16 WE. W.5 2M.l -.9 42.0 2W.3 33.1 Pp.1 97.4 V5.1 23.5 21.0 19.6 59.0 62.1 -21.9 *za.a‘b.*= 

17 ClE. w.5 2oa.l -.9 43.0 2W.3 32.1 Pp.1 97.4 V5.1 23.7 20.1 17.0 15.6 75.6 

11 GlE. w.5 206.1 -.9 42.0 206.3 35.6 Pp.1 100.1 96.5 23.5 24.5 21.0 10.0 IT.9 
19 Glf. w.5 263.1 -.P 42.0 206.3 33.1 99.1 97.4 V3.1 23.5 21.0 19.6 17.4 77.9 

20 GM. 51.5 2M.l -.P 9.5 206.3 35.6 71.1 67.6 66.0 25.2 21.7 20.1 la.5 76.7 

21 CIEB 51.5 209.1 -.P 9.5 2W.3 33.1 71.1 64.9 U.9 25.2 19.0 10.0 16.5 76.7 

22 GAL. 75.6 20a.l .O 45.0 2W.3 34.1 57.6 63.1 56.7 21.0 27.1 20.7 47%. 53.2 1165. 59.3 

23 GAL. w.0 206.1 .O 49.0 2W.3 34.1 99.5 105.4 96.5 22.3 26.2 21.3 4537. 53.4 600. 62.2 

24 GM. W.0 2M.l .O 49.0 206.1 16.3 Pp.5 67.6 07.5 25.7 t3.p 13.7 47.2 54.1 m20.6 G5.7~4.366r 

25 GAL. 73.6 296.1 .O 44.0 206.3 32.9 94.1 Pp.2 92.9 20.1 2S.2 10.9 54.1 60.1 .24.9 dO.514.54~ 

26 WA. 73.6 2M.l .O 44.0 206.3 32.9 94.1 Pp.2 92.9 20.1 25.2 10.9 54.1 60.1 =24.9 =36.544.54> 

27 WL. 76.5 2Oa.l .O ba.5 206.3 29.1 97.0 PO.9 B.2 20.4 23.3 10.6 16.2 w.0 . 

MwL* 74.5 207.0 .O 46.5 2W.2 22.3 97.3 93.2 91.6 22.7 10.6 17.2 14.8 75.7 

29GbL* 5a.9 2W.1 .O 30.2 2W.3 26.0 19.4 W.3 76.3 19.9 19.0 16.9 lb.4 75.0 

30 GAL. 62.7 207.8 .o 34.0 206.2 22.0 63.5 n.6 n.2 24.0 16.9 17.7 15.3 n.0 
31 GAL. 44.9 2M.l .O $6.2 206.2 25.5 65.4 64.1 61.7 17.3 16.0 13.6 14.2 72.0 

32 G‘L. 57.9 207.0 .O .o 196.2 .o n.7 ~-29.9 n.7 96.0 99.9 16.0 16.0 74.6 
33 WL. .o lw.a .O 49.0 206.2 23.1 9W.P 94.5 94.5 Pp.9 19.9 IV.9 17.5 76.0 

. . . . ..--..-~--..--..____________________.-..-..~..............----..~.......~~..~.....~..............~~.~..~~~-~-~~~~~~~.~~~~~~~~~~~ 

34 Pu(l 66.9 ZOO.1 -5.6 53.0 196.2 lb.4 91.8 Pp.0 91.2 17.5 25.5 16.9 17.0 22.5 
35 PW1 61.3 206.1 -5.6 43.2 196.2 lb.4 ab.2 90.0 63.2 10.0 23.6 (7.0 la.4 20.0 
34 PWI 60.3 199.0 -5.6 37.1 196.2 19.0 03.5 86.5 62.3 20.6 25.6 19.‘ 20.4 23.5 
17 P'uI t1.0 lVV.A -',.b 24.0 196.2 19.0 70.2 75.4 69.1 22.1 27.3 21.9 21.0 23.5 



SIWU 

,rPE 

IDLY 

l a* f 0 0 1 Y 0 , E s l ** 

L ,“I PISAMEIESS 

PoLM,U,,M IwlAlIm N‘IRIX (8) 

WuplUllDy IVPE IYOEX 
IYlERfERlyG SENSE 

012345 

0. fmu‘" 

1 . w/m 

2 . OIGIIU 

3~scM/PsK 

4 . SCPC,f" 

5 . cssu* 
6 . SS/PU 

0. yII2oImL 

1 . vEI,IuI 

2 . 20 DEE CANE6 wLI2WfM 

3 = 20 DEE uIW.0 YIIICU 

4 . ‘EfI-u*o CI.cLyu 

5 l IIWI-UY, CllaKM 

0 10.0 10.0 10.0 10.0 10.0 10.0 

O,l 10.0 10.0 10.0 10.0 10.0 10.0 

L 

c 2 10.0 10.0 10.0 10.0 10.0 10.0 

I 
"1 10.0 10.0 10.0 10.0 10.0 10.0 

E 
0 4 10.0 10.0 10.0 10.0 10.0 10.0 

5 10.0 10.0 10.0 10.0 10.0 10.0 

SPECIW ISWLD fo1 IlTSl‘ElEYCE lYl0 SCPC S.PSK 

l ,D,C&,ES SWC M SIUL TOW CURlEM ““WE nUPWEa 

fSEawc1 ?uus AVOID .- .0 IlUz 11 IY 1uYvQDu CENlER. 

=Pua= YD" CWMEL EPACIMG IPICAIES A flXE0 fIEMUCI PLAN. 

l PA,” LOSSES ,"CLU)E ‘ME SP6CE LOSS fOS 6 20 OESREE ELEVAlIOY WGLE, CM64 

SK, AMOSP"E~IC LOSSES, &X0 *YTEYU POl",,"G LOSSES I" WE Uw Of 0.0-0.5 d. 

POl"llut LOSSES ME IICLUDEO ‘WI fU WE f"EuU WISE C/Y. yll IY IIlERfEISCE 

ULQIUIIWS. 



4 ,“S ,“,‘” ,“,E”fESE”CE W,EC,,“E IS Elllyl 1”E III 01 C/I VALatS, YITWUI ,Y l . . . IhE 
“UuE(S, “II” ,Y -.= MS ‘01 CmmflIsm OYL”. lf ,xE I,, ms ,Y 9.“. IYY WE C/I 

W,EC,,E IS USED WD ,llE I,, ,S ME EWlVUEY, LEVEL flQ L CO-CWWEL lY/fll IYlLRfEIER. 

lf ,mf Ells “AYE . . . . l”EY ,I I,, OJECIIYE IS USE0 *yo IIY C/la IyOlUlE 11y EQIIVALEYI 

SIICLE El,.” LEVELS I” ‘01 A WISE-LI‘E IY,ESfE”EL (Cl,“, WD fP A CO-CIUJUYL IV/f* 

IllEIfESEl tC/ltrl. CC,” “.c. 500-l ,,WA,,MYl UMES 111 GI”E” fo1 WE ASS”EW,E IVIFII 

C,, . E,,tr . 4 d I”10 A “LUSUMLELI PIllCAL STILL SCEIE”. IYE IRAIRYYI GRAOES ME: 

1 
5.0 = I)IPEIICEPlIOLE t”MI bchtmd, 

4.6 . ws1 PESCEP1ISLE 01 JUSI wYElCE?IIUE tYiS+est uhiw~h #rack) 

4.3 . APPIOXIIUIE GWOE fQ IX,” &X”EW,E QICIIVE Of 18 d 

4.0 . PESCE?lIUE. SU1 Y)T A”Wtl”S 

3.0 . SLIGalL” wlovlm 

2.0 . wm”llb 

1.0 . VT., AwoVIyt 





1 ,",EWELIY6 LIu( --• 

WlEo 133 3 3 

LIUK I‘ 5 6 7 
.___.._.....-..--- 

AC0 11 

WC. 21 

*SC* 31 

AS.2 ‘I 

*LcI 51 

- 61 
GTE. 71 

GTE8 81 

GIL. VI 

WE. tOl 

GTE‘ 11) 

tlE. 121 

NE. 131 

GTE. 141 

ilfa 151 
t,E. 161 

C,E. 17) 

GIL. ial 

GIU 191 

ClEm 201 

G1E.m 211 

WL. 221 

wL* 2.31 

Wt. 241 

fiu* 251 

GAL. 261 

WL. 271 

OIL- 201 

I-AL. 291 

GAL. 301 

GAL. 311 

GAL. 32! 

GAL. 331 

17:54:05 9.Lx,-95 



DESIREO SIWL. carriw Ye. 1: lWSK/VOlWS 7.oi 7.0 “l.r, up/on 
.____..___......._....~..~~~.....~...-~....-- . . . . . ..__.......-._...--.....-.... 

CM. Cl,” cl,* C/II object. hrsin 

"0. Int*rf*rinp Sivuls Cd, (01 (8) (0) (a) 
_.___.____..._..._...~....~~...~.~~~..~~~~..~~...~.~..~..~~~...~.~..-.~.....--. 

Y: 1 Ppsc, 25.900 lyps 7a.o 2w.o 

35: ‘OPSC, 3mPs 7a.o 299.0 

36: (1 OPSC, l.SU Ivs 7a.o 299.0 

37: 237*wb( ups 7a.o 290.0 

owsto *Isma. carriw IO. 2: ~WSKl6OWS 7.01 7.0 “f.,. up/on 
__._..___.___.______~...~~~..~~..~~...~.~~...~~~.~.~~..~.~.~~~~~.~----~.~-----. 

CU. Cl,” C,Id C,ll miu1. mrahl 
10. ,n,.r,.ring SlpryL. ,a, ,a, (l-s) (a) (6) 
. .._~~_..~~~~.__.~~~..~.........~......~~.~.~.~~.~.~~.~~...~.~..~~~~~..~~~.~~~~ 

34: , WSL, 25.900 ups 7a.o 249.0 
,I: 6oPW 3ws 7a.o 299.0 
36: 11 Dpsc, 1.w YS n.0 mv.0 
37: 237opsu64 Sam 7a.o 299.0 

oumo sIwL, carrier "0. 1: bWsK/ 12 IUPS 7.01 7.0 “m-l up/on 
__.__.__________..._.~...~~~..~..~~...~....-....~.~~~...~~.....-..---.-....---- 

CU. Cl," C/Id c,lt objwt. ltuoin 

ao. 
. . . .._ f"Irl!rIl".ft"~r.....I"1..!~! __.__.....___..._..__ I"! _.-. I?! 

Y: 1 OPSL, 25.900 aPI 76.0 9w.P 
55: 6 OPSL, 3 WPS 76.0 w9.9 
5b: I1 OPSZ, 1.544 mPs 76.0 99Q.9 
,I: 257 OPSU u SaPpI 76.0 999.54 



i 

;; : , 
i ! 



OESWKI sI&iu, Carrier So. 6: 126 scPcIswc/swc/scP 5.01 5.0 "f.T. Up/Dn 
_._.__...._.....___......-..---~........--..-.......--...-.....--....--------.. 

car. Cl," Clld C/It object. llmraln 

"0. Intwt*rins sienh 101 10) 1-1 ld, ld, 
. . . . .._.__..._.__....--.....-~.....__.____.._.._.__._..-......----...---..---.. 

34: 1 OPSU 25.900 UPS M.0 s99.9 

IS: ‘*SK, 3mPs 69.0 w9.9 

Yi 11 a?YI l.WmPs 64.0 VW.9 

57: 237eSSlh4 SaPs 60.0 we.9 

DES,.Eb SIOUL. carri*r no. 7: 1 W,f" 36.0 WWI 7.31 7.5 "f.r* uplDn 
___.____.._____._.__~.~..~~~.~..~~..~..~..~~~~~....~~~....~~---.....---..------ 

C.C. cllu Clld C/it Wlu S/Id S/ll Objut. Mwbin 

*o. Intrrfwira Signl~ 10, la, la, ld, lam 1-j ld, 1-j 
_._____.___________.~~....~.~~.~...~~.....~-...~~~~.~~~....~--....---.-..------ 

364: 1 pPY,25.wom?S 62.1 999.v 

35: ‘PCs&l ,m?s 62.q 9w.P 

36: 11 o?sKJ l.SU MPS 62.1 ppP.9 
37; 237 PCW U WI 62.1 vvv.v 

ots,aEb SISUL, fwrlw ao. bi 1 lV/Fl x6.0 aas 5.v s.s "t.,. up/otl 
.__..______..______..------...-.....-----....-----..-.-----.....-....-.--.---.. 

CU. CIlu Clld Cllt S/W S/Id S/It Object. llaraln 

lo. Insarfwina sig-ba la) 10, 10, 1-j (61 ld) 16, 14, 

Y: 1 WYl25.9w m% 62.1 WV.9 

15: ~PPSCI 3mPs 62.1 999.9 

Id: !I 1.544 IMPS WPY, 62.1 99v.P 

37: 237ocSu 66 sb?s 62.1 999.9 

DESlPED SIWL. C.WICT lo. 9: 1 w/F* 22.0 ""l 5.0, 1.2 mt.rs UplO" 





PO,E"T,A, I"lE‘!‘ESE"CE frc. PaW.S.t SMellite 

into Swind Sot St-701 *Cpndir C 

Orbit Swrafim 2.00 Ocgrm. IV12 8%~ 

rxsmn siw, carriw “0. 11: 1SPw600s 7.5, 7.3 It.,‘ up/on 

C., . Cl,” C,ld C,ll Object. barb11-1 

“0. Intrrfrring Siwule la, 10, (0) ld) Cd) 

Y: 1 wss, 25.999 WI 77.9 299.1 
35: ‘WW 3mPs 77.9 299.1 
36: 1, ppw l.Y4 mPs 77.9 299.1 
17: 2x7 w%fJ u ups n.9 2w.I 

DElllED II%&, C.rri.r lo. 12: lLlP%IMltSPS 5.51 5.5 “f.CS UpIon 

C.,. Cl,” C,,d C,It miecr. 0hrah-1 

“0. Intertwin sieul8 10) ,*, 1-j (-1 (0, 

54: I wss, 25.909 MPS 77.9 299.1 
15; 6 WI‘, 3 ups n.9 299.1 
IA: 1, *SK, 1.544 Yps n.9 299.1 
37: 237 wss, u UPS 77.9 299.1 

r~mm sIU*L. carrier “0. 13: 542 scPc,scPC/scPcIscP 7.5, 7.5 -t.r. up,on 

cu. Cl," Clld Cl,, Objrt. *uSin 

":...1"IrIlrl~".fl"~t.....!~!.~!~!..~ .._._._..-_______. !"!....!14! 

3b: 1 PPY, 25.990 ws 76.7 999.9 
15: ‘ ww 3 ups 76.7 999.9 
lb: 11 wsc, 1.w MIPS 76.7 999.9 
37: 237 Ppsi, u UPS 76.7 999.9 



34: 1 Ppsu 25.9oomPs 76.7 999.9 

35: .pP%, 3mPs 76.7 999.9 

lb: 11 *SW I.544 mPs 76.7 999.9 

37: 237pPSSl64 UPS 76.7 999.9 

YSIUO SIOUL. Carrlar "0. 15: 1 1Yml 36.0 Ial1 7.5/ 7.5 "1.,. Up/on 
-.._._.__......-..__--~..--.-.---.....---.-..-....----.....-.----....--.....-.. 

CW. Cllu C/Id C/It Sflu S/Id S/It Wut. llw9in 

10. Inc~rf~ri~ Signis 1-J 1dJ (-1 (d) t-J (dll, lQ> (4) 

34: lwY,zs.999ws b2.1 999.9 

35: ‘ps%, 3mPs 62.3 999.9 

3A: 11 pruf 1.5umPs 62.1 999.9 

37; 237pIWYW 62.1 999.9 



OESlaEO SIOUX. Carrier ML 16: 1 ,"I‘" 34.0 mm 5.5, 5.5 mt.rs up/on 
_...___..__._.._..~-.~~~..~..~..~~.~.-~.~~.~~~~..~..-.--....--....----.---.-.-. 

t.*. C/l" Clld C,,t I,," S,,d S/It Objut. IhrSin 

Lo. Inc*rf*ri~ Siph 1-J lrn) 10) ldl) 0s) la) la) 14) 
____...._._..____.._.---........------...--.--.-.-.......-..--....---.-.--.-... 

34: 1 *%I 25.900 WI 62.1 999.9 
35: bpI%l 3ws 62.1 w.9 
Y: 11 WY, I.%bmPa 62.1 999.9 
37: 237 PTY, 64 SbPS 62.1 999.9 

OES,,Eb S1O”AL. Carrier YO. 17: lpcsK/wmPs 5.0, 5.0 “I.,. UplDn 
________._._._.___._~~~..~~.....-.-...--..~.~~~~~~~.~~~~.........-...-.----..-- 

C., . Cl,” Clld C/It mjuc. mu9in 

"0. Iredwing Sipruts 1-J 10, 1-J (8, 1-J 

34: 1 opsu 25.9M mPs 75.6 999.9 
35; ~PPY, 3ws 75.b 999.9 
36: I1 PSY, 1.564 Iys 75.6 9Q9.9 
37: 237 Ppw 66 SbPs 75.6 999.9 

DESIaEb SIWU, cwrl*r uo. I& IwsK160mPs 7.5, 7.5 mt.,. up/Dn 
_____..._..._______.--.-...-...-..---...----.-.-----.-.-.....--.--.-------..-.. 

cu. C,,u C/Id C/It mid. bwbln 

":...~"~riln~".fl"~r -...- !fl!..!l"r!..!fl! .~~.~...~~...~~.~~.~~ It .__. I?! 

34: lwYI2s.9oomPs n.9 299.1 
35: ‘WSK, ln9PS n.9 299.1 
36: 11 wsc, 1.5u ImPs n.9 299.1 
37: 237 PPS” 6‘ UPS 77.9 299.1 



. . L 
____________________~~.~~.~~~.~~~~.~~~~~.~~~~.~~~~~.~~~..~~~.~~~~~~~....~----.- 

34: lwY,25.9onmPs n.9 299.1 
35: .oPY, lmm 77.9 299.1 

lb: 11 WII, 1.544 ups 77.9 299.1 

37: 237 oP%, 64 SbPs 71.9 2w.i 

otsmo S1uu. Carriw aa. 20: 5&z KPc,swc,KPc,scP 7.5, 7.5 “ICI‘ up/on 
._____...___._._._.---...--...---.--.---.----....---.-.----...--.-....-----.--. 

cu. Cl," C/Id C/It mid. again 

ue. Int*rf*rinb Signals (PJ i-8 ia) 1-j la) 
__.._.._.______._...--..~-.--..---...--.----.---.-----.-..-...----..-..---..--- 

34: 1 *SK, 25.w IMPS 76.7 999.9 
35: bpIY/ 3mPs 76.7 w.9 
y: 11 PTSU 1.114 IUPS 76.7 999.9 
37: 237 (Yw u KbPs 76.7 999.9 



COIEITIU IYIEL~EPEIICE frt9 ~-at sawLit* 

into Swind 00~ al-794 Af+mdir C 

orbit Sqratim 2.00 deprm. 14112 Sit= 

DEslSLD SISAL. Cwrhr Yo. 21: 562 sc?c,wc,scPc,scP 5.5, 5.5 1t.r. up/on 
__._.__..._____._.__~..-...~.-..-.....---. . . . . .._..__.....___..-..---.......--- 

CY. Cflu Clld C/It mkt. ttmin 

Lo. Int*r+*rin~ Sivnl* ld, t-1 lrn) 10, 1dJ 
.___..________...___..-~.~~.----.-.--.------.-..------...----..--.-....-.----.- 

34; lwY,25.ooous 76.7 999.9 

35: ‘pc%, 3lws 76.7 999.9 

lb: 11 OTY, 1.544 WI 76.7 999.9 

37; 237WYlb4 UPS 76.7 ppP.9 

oLSw.9 sluu. Curi** 90. 22: 

CW. C/l” 

“0. Intbrtwiw Sisful* 1-J 
._._____.........~...---... .___.... 

34: lpPLL,25.9WWS 

35: ,pPY, 3ws 

366; I1 PI%, I.544 mPs 

37: 237*su u SbPs 

t cwm 670014 tu b.01 a.0 -C.CS wan 
________.________._.---..-------.--.--.----~ 

C/Id C/It Up on k.tat mjvct. btarbln 

c-3 1-J 19w9)19ld9J1pyop~ 1wPJ 1-3 
,_____.._.....___.._...~~.~.~~~~..~.~~.~.~.~. 

1165 999.9 

,165 999.9 

1165 999.9 

1165 999.9 

DLSISLD SIUU, curiw lo. 23: i cmw uw52.0 a.01 b.0 -t.rm wfh 
._.._____._..__.___....----.-.-.....~.--- __...._._..___._._-----...-...-...--.- 

cu. Cl," C/id Cl11 up bn kttal Object. marbIn 

me. Intwf9riw Sipnh 10) 103 l4JlJuJwwopllSu9P> l@oP3 1-3 
__._._______.__.__...~.~~-.~.---.-------~~~.~.-~.-..--~..---..--..--....----.-. 

N: 1 wsc, 25.w Iwo 600 999.9 

35: ‘*St, 3yPs MO 999.9 

36: II WY, 1.5u Ius 600 999.9 

37; 237pPYl6) ups 600 9w.9 



o~sIu.0 sIraL. Cbrriw so. 25: 2 w,m 25.0 nnz 7.01 7.0 "IWS Up/on 
.__._..______.__..__~~~~..~~.~~.~~....~.........~~....~.~~~.....~~~~.~~~~....~~ 

CN. C,,u C/Id "11 S/h S/Id S/It Object. limr9h 

Lo. Inrwhriw si*lr (0) (a) 105 LO) c-1 Cd> (a) (d) 

34: 1pPw25.900mPs 60.1 999.9 

35: 4pIw 3-s 60.1 999.9 

36: 11 1.544 mes ww 60.1 999.9 

37: 237 ww b4 skn 69.1 w9.9 



0csMf0 SIW. Carrier Yo. 26: 2 W,‘" 25.0 lwz 7.0/ 7.0 "tw. qvon 
__.___.___..____._._......~.~..~.~...~.~....~.~~~~~.--.--...---.-....-.--.--.-- 

Ii*,. cllu Vld ClIt S/lu s/Id S/It abjwt. Twin 

uo. Intwtwirq Siwals 1-b ld) 1-B la> 1-B 1m 1-b 1Q) 
._...____...._....~..~.~-~.~~-.~.~~~....~..~~~~~~~~...~.~~...~~~~~~~...~~~~-.-- 

34: 1 VW 25.900 us 60.1 999.9 

33: &VW 3mPs 60.1 999.9 

36: ,I vsu 1.564 mPs 60.1 999.9 

37: 237pPwbbSS?S 60.1 999.9 

oss16Eo SIUL. Curiw lo. 27: 1vs#/00mPs b.5/ b.5 “*.r* lIFtan 
__..._........._....-.--....--.......---..----......-...-..--...---.--.-------. 

t.r. C/l” Clld C,lf obbct. nvoln 

10. lntddrw Si9nnlr 101 la) la, 1P) 1-1 

34: t wsc,25.9onm?S 79.0 z-a.0 

35: ‘VW 3lum 79.0 29a.o 

36: 1lVW ~.WlwS n.0 290.0 

37: 237-w 64 SOPS 79.0 2m.o 

MS,sED SIUU. carriw LO. 20: ~VW5omvS 2.0/ 2.0 ",.I-. up/on 

CU. C,lu C/Id C,ll obhcl. ltmP9h 

10. Intertwins Siguh (cm) (a) 101) 10) 1Q) 

34: I VW 25.900 us 75.7 999.9 
35: ‘ppw3mK 73.7 999.9 

36: 11 VW l.w lws n.7 999.9 
37; 237ww6(SSPS 73.7 999.9 



oLsm20 SIuu. Carrier yo. 26: 2 I",‘# 2x0 WI 7.w 7.0 "1.,. UQlon 
_________._.._.._._..~..-.-..-.-~-.--..-.-..... _.__..___._.---_____.-.-...--.-. 

car. fjlu Clld C/lx Sllu S/Id S/It Obhct. WrSin 

&a. Inwhrire Siguh lrn) ld) (61 (Ia) (0) (a> Cd) (41 
_______...____._..._.--.-.-...--.---.---.-..--.----..---.-------.- em_-------.-. 

34: 1 ww 23.9w us 60.1 999.9 
35: 4vw 3mPs 60.1 999.9 
36: 11 VW 1.w us 60.1 w.9 
37: 237 VW 6k COPS 60.1 w.9 

OSSMEO SIGNAL. Cmrrtw "a. 27: 1 SPSKl~wK b.5, 4.5 “CC. uwon 
__.__._.__._._._.__.-.........-~-..-.----.-..-.--...-..-.-.----..--.--.-.--.-.- 

C., . Cl,” C,ld Elll objux. flmroln 

“0. Inr*rfaring SiuuLs 0s) (al Cd). t-1 WI 
_______.____.___.___...~..~~.~.~~~~~~..~.~.~~~~.~~~~.~...~.~~.~.....~.~-~.-.--- 

34: I VW 25.900 lws 79.0 258.0 
35: ‘VW 3lmn n.0 290.0 
36: 1, PCSS, 1.544 mm 79.0 290.0 
37: 237 VW 6b SOPS 79.0 290.0 

9SsmD smu, carriw no. 24: 1 vst, 50 lws 2.01 2.0 "two up/on 
___-_._._.__._..._._.-.--...-..-.--..-.......-....-..-.-....----.--..-.....-.-- 

hr. Cllu C/Id C/It objut. llvohl 

00. inwtwirm signlo USI 10) t-1 (Q) 10) 
_...._.____...-..-.---..-.-..-.-.----.--.------..--....-..----.--.....-.-.--.-. 

34: 1vw 25.wmPs n.7 w.9 
35: ‘VW 3rvI 75.7 w.9 
36: 11 VW 1.544 WPS 75.7 w.9 
37: 237 VW 66 UPS 75.7 999.9 

~ILS~IIUI IIWL. Carrier So. 29: 26 VW 1.544 MPS 3.5, 3.5 “IWO up/on 
._.___.__._.___._.__________.._.............................~..~ . . . . . . . . . . . .._. 

L.,. Cl,” Clld c,tr Object. )I.rpin 
.” .111,r,.1sv* LlryYI. (II, (Is, ,m, lQs, ta, 



O~sInfo sltys, Carrier MO. 31: ho0 uPc,scPc,swc/scP 3.01 3.0 “t.,‘ Up/on 
______...__..._..___.~~~~.~~..~~~....~-~~~~.~~.~~~-----.-..-----.-.-.-...------ 

CV. Cllu C/Id C/If mjm. ur9in 

“:...lrIn!IIl”.f~“~r.....l”l..I1S1..I”1--* __.____.._......._ !E --_. I”! 

34: 1 VW 25.900 ws R.8 W.9 
15: &VW 3lycs R.0 W.9 

36: 11 VW 1.5uws R.8 W.9 

37: 2l7pwbbuO?s R.8 W.9 

05sm20 SIUL, Carri*r “0. 32: Yvw l.nbmPs 2.0, .o -t.r. up/on 
. . .._...............-.-.--..-~.-......-...----...-....~.~....-....--.-.-..-.-.- 

car. Cl,” Uld c,,, mja. 11~9tn 

LO. lntwfwln9 Si9rala c-1 t-1 1-a UB) (P) 

34: 1 VW 25.w *us 7b.4 w.9 

35: ~vw 3mPs 71.b w.9 

34: I1 VW I.544 us 74.6 w.9 

37; 237 VW 6( SOPS 7C.b w.9 

02si9fO SIuu. Carrier 10. 33: lwsKI5OmPS .o, 2.0 mt.,. up/on 

cu. Ulu Clld C,It mjw. *usin 

“:...l”lrl!rT~“.fl”~r __.._ I”!..!“!..!“! .._......_._._...__._ I?! ___. If! 

34: 1 VW 25.w HPS 76.8 W.9 

35: 6VW 3yPs 76.8 w.9 
36: II VW 1.544Iyps 76.8 w.9 
37: 237 VW 64 UPS 76.8 w.9 



i 
9499 

: rrrc 



! 



36: CM, WSK, 25.9QQ WCS 27.QQQ 4.61 .6 6L9153.Q 

?7i ,yI, WSL, 1 mPs ( 0 4.17Q 4.w A 61.U43.2 

36: .MI OPY, 1.544 tlws ( 11) 1.970 2.41 1.2 dQ.UJ7.1 

39; ?Y(l QvYl64 &BPS a 237) A64 2.41 I.2 ~7.012~.0 



L 
QiSIIEQ SATFLLIW: Levis& Qoc al-704 Qm-dil C aI 

Itilmff*mi LIIbLlIP: Panaasa~ Sat*llit* .I 

L 1°K PA"A"ETL"S I7:59:07 9-Qc,-95 

CfwQP 

7 If CODE nQ1 lop AVE. PREW Y ,Mll-E" PC4 Mll," sr*,,w --SAlELLlIf--- -MR111 ITArlQK 

'I mu- 10. Mlf, y1D. "X8. IALKE. "QIP A MIA c"A". fREQ"WX ,uysllllEl mx,"E" wm ALCElWP 

CU Cm,- , "IO," 0‘ YD. f1EQ. f1tQ. LEVEL YIQ" S MI1 SPACE w 0" "Q Wu QIU GL," WI" ILR ElllP QIW Ml" IEW 

,E, p&m 6 (*1(Z) c.n*y ,*rx ‘""Z, ‘lw) (a, ‘Q, c ‘WPS, clwr, ‘WC21 ‘WI11 P Y (&WI ml (cm1 ua) a:) WY) cm) (ds) (I) 
______.____.________..~...~~.~~..~~..~~~~.~..~~~.~~.~~~.~.~~~~~....~.~~~~~~~~~..--.------...~-.-...~-~.~~.--.....-.~.~-~.-......-.-- 

I ~t4c 4 54.ooO 30M .451 .QlZ 16.516 -15.0.II.3 0 .MO .QQQ 14.25Q (1.950 Q 1 19.6 10.0 61.6 30.1 650. 45.0 IQ.0 60.4 165 

2 lolr 1 24.QQa I 2.530 .Q25 4.200 .Q 12.O 0 .QM .OQQ 14.250 II.950 Q I 21.7 7.7 5q.5 30.1 650. 51.0 2.0 46.4 365 

3 1cb 1 2c.OOQ 1 2.530 .QW 4.200 .Q 12.8 Q .QQQ .QQQ 14.250 11.950 Q I 21.7 7.7 59.5 30.1 650. 51.0 1.0 40.4 365 

‘WA.1 24.QQQ 1 2.53O .025 4.200 ..O 12.O Q .QQQ AM 14.250 Il.950 0 1 21.7 7.7 59.5 30.1 650. 48.0 2.0 46.4 365 

5 AcA.1 24.QQa 1 2.5U .QN 4.200 .Q 12.8 Q .QQO .OQQ 1425Q II.%Q Q 1 21.7 7.7 59.5 Xl.1 650. 48.0 1.Q 40.‘ 365 

6IuSl lQ.ooO 1 2.619 .Q25 4.2OO .o 12.O 0 AM .QQQ 14.25Q 11.950 Q 1 21.7 7.7 59.5 30.1 650. 45.0 5.5 55.0 365 

7 1cAc 1 24.QQO 1 2.53O .Q25 4.2OO .Q 12.1 Q .QQO AM 14.25Q 11.95Q 0 1 21.7 7.7 59.5 30.1 650. 45.0 3.0 50.0 365 

8 MAC 1 26.QQQ 2 2.430 .Q25 4.200 .Q 12.0 Q .oo(u6.WQ 14.250 (I.950 Q I 16.7 7.7 59.5 30.1 650. 40.5 5.5 55.0 I65 

Plosl 26.004 2 2.43O .Q25 4.2OQ .Q 12.0 Q .QQQZ&QQO 14.263 11.963 Q 1 16.7 7.7 59.5 3Q.1 650. 40.5 5.5 55.0 165 

10 @UC 2 45.714 I A75 .QQQ .QQQ .Q .O 4 W.QQO .ooO 14.250 11.950 0 1 19.6 10.0 61.6 30.1 650. 45.Q 10.0 60.6 165 

1:,us2 1.029 20 .75Q .QM .QQO .Q .Q 4 1.544 1.500*14.250 11.950 0 I -4.4 10.0 61.6 30.1 650. 26.0 10.0 6Q.4 165 

12 IUC 3 .Q6‘ 100 .O75 .OQQ .OQQ .Q .Q 2 .Q56 .IQQ.l4.250 11.950 Q 1 -4.4 5.0 55.6 30.1 650. 20.0 5.0 54.4 165 

$3 WAC 3 .Qbb ‘QQ .a75 .QQQ .QQQ .Q .o 2 .Q56 .125*14.25O 11.950 Q l-IQ.4 5.0 55.6 3Q.l 6550. 14.0 5.0 54.‘ 165 

14.uc‘ .Q37 500 4.412 .QQO .Qol ..Q 25.8 0 .MQ .lM*l4.250 11.950 0 l-16.3 7.7 59.5 30.1 650. 12.0 7.7 IO.0 165 

15 .Uo Q 54.QQQ 30Q0 .451 .Ql2 16.516 -15.0-11.3 Q .QQQ .QQO 14.250 11.950 Q I 24.7 10.0 60.6 27.5 OOO. 41.0 10.0 59.3 145 

16 LU. 1 26.OOQ 1 2.143 .Q25 4.200 .Q 12.0 Q .QQQ .QQO 14.250 11.950 Q I 26.9 7.7 50.2 27.5 6QQ. ‘1.0 3.Q 49.0 1U 

17 ACAe 1 26.004 2 2.143 .Q25 4.2QQ .Q 12.O Q .ooo27.WQ 14.25Q 11.950 Q 1 24.6 5.5 55.5 27.5 OQQ. 36.5 5.5 54.7 1‘5 

1a"or 1 26.QQQ 2 2.143 .Q25 4.200 .Q 12.0 0 AQO27.QQQ 14.263 11.963 Q 124.6 5.5 55.5 27.5 MQ. 36.5 5.5 54.7 1‘5 
19I)uoz 54.QQQ 1 A75 .QQQ .QQ4 .Q .Q 4 M.QQQ .QM 14.250 ll.RQ Q 1 24.7 10.0 60.6 27.5 WQ. 41.0 10.0 59.3 145 

20 ACAo 2 1.030 20 .l5Q .QQQ .QM .Q .Q 4 1.544 2.5QQ*l4.250 11.950 0 I .5 10.0 60.6 27.5 8M. 22.0 10.0 59.3 1‘5 

2lIcAo3 .06+ loo .a75 .ooo .ooo .o .Q 2 356 .500~14.250 Il.950 Q , .6 5.0 54.5 27.5 8QO. 16.0 5.0 53.4 145 

22Ic603 .064 400 A75 .QQQ .QQO .Q .o 2 .056 .125*14.250 11.950 Q I -5.4 5.0 54.5 27.5 OOQ. 10.0 5.Q 53.4 1‘5 

23Iuo‘ .Q37 500 4.412 .ooQ .oQl .Q 25.a Q .QQO .lOQ*I4.250 11.930 Q l-II.1 7.7 53.2 27.5 MO. O.Q 7.7 57.4 145 

24 au+ 3 .1&Q 110 .IQO .QQO .QOQ .Q .o 2 A56 .225*14.25Q 11.950 Q I 3.0 l.2 42.9 27.5 WO. (7.O 7.0 5k.6 10 

25 1cA. 3 .140 13, .5m AQQ .QQQ .o .Q 2 A36 .225-14.250 11.950 Q I -O.6 7.0 56.1 27.5 OOQ. 22.4 1.2 41.5 290 

2d IIKO 2 43.ca I .Mo .QoQ .QQo .o .O 4 50.000 .oQQ 14.230 Il.950 0 124.5 5.5 55.3 30.Q 1OQQ. 46.7 5.5 54.7 269 

27S0sI2 25.ooO 1 .QQQ .QQQ .QQO .Q .O 4 50.000 .QQQ lb.250 Il.950 Q I 24.5 5.5 55.3 30.Q IQQQ. 46.7 5.5 54.7 269 

20 saso 2 43.m 1 .OOQ AM .QQQ .Q .Q 4 5Q.QOO .QQQ 14.250 11.950 Q I 24.5 7.7 50.2 30.0 1QQQ. 43.7 7.7 57.4 257 

29PIpIl2 n.QQo 1 .QM .QQQ .QM .Q .Q 4 5Q.QOQ .QQO 14.250 Il.950 Q I 24.5 7.7 SO.2 3Q.Q 1OOQ. 43.7 7.7 57.4 257 

SD SALSO 2 43.QQQ I .QQQ .QM .QQO .Q .Q 4 5Q.QQO .QQQ 14.250 11.950 Q I 24.5 5.5 55.3 30.Q 1QOQ. 43.7 5.5 54.7 269 
llfa62 25.m 1 .OQQ .OQQ .QQO .Q .O 4 5Q.QQQ .QQQ 14.250 11.950 Q 124.5 5.5 55.3 30.0 IOQQ. 43.7 5.5 54.7 269 
32 SSDu 2 id.6QQ I .a75 .ono .DW .o .o 4 50.m .m 14.250 11.950 Q 124.5 5.5 55.3 30.0 1QQQ. 4,.7 5.5 5‘.7 269 
11 II&.. 1 16.QQQ 1 1.429 .Q25 4.200 .Q 12.0 Q .QOQ .QQO 14.250 It.550 Q I 23.7 5.5 55.3 30.0 ,000. 50.0 .o 37.4 339 
:4 US. 1 16.000 1 I.629 ,025 4.200 .Q i2.a 0 .QQQ .QQQ 14.250 Il.950 Q 1 23.7 5.5 55.3 29.5 OW. ‘7.0 1.2 42.4 3J9 
,5 .a.,. 2 ul.0"" 1 .QQo ,000 ,000 .Q .Q 4 lZQ.QQQ .QQQ 14.250 11.950 Q 1 24.5 7.7 5a.2 30.0 ,000. ‘7.0 T.7 5I.b 257 



L 
36Pull2 27.OQQ 1 .U? .oQQ .QlQ .O .Q 4 25.900 .QQQ 4.210 1.950 1 Q 14.0 4.6 54.9 22.4 630. 53.0 .6 36.i 146 

37 PM1 2 4.170 4 A67 .QQQ .OQb .Q .Q 4 l.QQO .wO 4.250 I.950 IO 6.4 4.6 54.9 22.4 630. 43.2 .6 36.1 v.a 
la Iu(12 1.910 11 .5QO AQO Am2 .o .Q 4 1.544 .OOQ 4.250 1.950 1 Q II.1 2.4 499.2 22.4 630. 37.1 1.2 42.1 2Q4 

39CUl 2 .Q64 237 .5OQ .QQQ .QQQ .Q .Q 4 .Q64 .MO 4.250 1.930 1 Q -2.2 2.4 49.2 22.4 63Q. 24.0 1.2 42.1 204 



,YE”“AL YQISE I”““A.” 17:59:07 9-Qcl-95 

MlI*-IQ-I%AUEE WALE-*Q-LIP," SIMLE LYIL” IYIElfL(ILYCE CWJ. 

PAI” new PAT” MY Cl”0 - <a-HZ, C/Y - un9) LIY nEfIML MISS ,w*,f!- 

Us- COI- tllf’ LOSS* G,l EIPP LOSS- G/l ‘S/Y Lb/“0 S/l C/l” c,,tv ME”, 

,,M ,u, ‘au, ‘0, ‘m/K, (au, (a) ‘ds/Kl w 0” TQ,AL W QY ,Q,U QUO,a, (al (01 C&W,0 (-1 ‘ds) C-1 WIOC 
~~_~__~__~_.______..~~~....~.~~~~.~.~...~.~~~....~......~~~~~~~.....~~.~....~~~...~.----.-..---...-.-------...----..--..--.......-~ 

11~~ ,I.2 2M.3 2.0 45.0 206.3 36.2 103.5 lQ5.5 IQ?.‘ 26.1 26.2 24.0 2220. 56.5 MO. 62.2 

2 Iur 61.2 2M.l 2.0 51.0 2Q6.2 2Q.a 103.7 94.2 93.7 29.9 20.4 19.9 57.1 56.1 -10.9 =25.Q*4.43* 

3 nc*r al.2 ZM.I 2.0 51.0 206.1 I‘.. 103.7 M.3 M.2 29.9 14.5 14.4 51.5 54.1 816.9 .23.QsC.f6r 

4 nub al.2 2~6.1 2.0 48.0 206.2 2Q.a IQ3.7 91.2 90.9 29.9 17.4 17.1 54.3 56.1 816.9 =25.Q~4.43~ 

5 nub al.2 2M.1 2.0 ‘a.0 206.1 ?‘.a 103.7 65.3 05.2 29.9 11.5 11.4 ‘a.6 54.1 .16.9 *2,.0“.36r 

6 MAC a1.2 2M.1 2.0 45.0 206.3 29.4 lQ3.7 96.7 95.9 26.9 21.9 21.1 5a.7 62.1 ~24.6 =lQ.7r4.6Qw 

7 aolc al.2 2M.1 2.0 45.0 206.3 24.4 lQ3.7 91.7 91.4 29.9 17.9 17.6 54.a 56.1 =?a.9 =25.Q~L.blr 

I AUc 76.2 2M.l 2.0 40.5 2Q6.3 32.0 H.7 95.6 93.9 24.5 21.5 19.7 56.4 62.1 G5.4 ~31.4~4.6Or 

9 AUc 76.2 2M.l 2.0 4Q.5 2Q6.3 32.a 96.7 95.6 93.9 24.5 21.5 19.7 56.4 62.1 .25.4 =31.4~4.M01 

IQ .c*c al.2 201.3 2.0 45.0 2Q6.3 36.2 RN.5 105.5 101.4 26.9 26.9 24.a 22.3 76.2 

11 IUc 57.2 2M.3 2.0 26.0 206.3 36.2 79.5 96.5 78.7 19.3 26.4 la.6 16.a 73.3 

I2 MAC 51.2 2Q6.1 2.0 20.0 2Q6.3 32.2 73.7 74.5 71.1 25.6 26.5 23.0 23.6 73.5 

13 "UC 45.2 2M.l 2.0 14.0 206.3 32.2 61.7 6a.5 65.1 19.6 20.5 17.0 17.6 73.5 

I‘ A05 43.2 2M.l 2.0 12.0 2Q6.3 35.a 65.7 70.1 64.3 20.0 24.4 la.7 lQ3. 69.9 73.3 

(5 MAO 65.3 201.3 -1.5 41.0 206.3 37.7 101.1 IQ1.Q Pp.2 26.7 23.7 21.9 3616. 54.4 MQ. 62.2 
16 101 ,5.1 2M.l -1.5 41.0 206.2 26.3 104.1 M.? M.5 29.9 15.6 15.4 50.6 53.1 *II.9 -23.5~4.29r 
I7 LUo MO.1 2M.l -1.5 36.5 206.3 33.1 99.1 91.9 ,91.1 24.9 17.7 17.0 52.2 61.6 .26.4 -32.0~4.598 

,a ICM M.1 2M.l -1.5 36.5 2Q6.3 33.1 W.l 91.9 91.1 24.9 17.7 17.0 52.2 61.6 .26.4 .32.Q14.59~ 

19 AC&O a5.3 2Qa.3 -1.5 41.0 2Q6.3 37.7 104.1 101.0 Pp.2 26.7 23.7 21.9 20.2 26.2 

20 IUO 61.1 2M.l -1.5 22.0 206.3 37.7 79.9 M.0 77.8 19.7 21.9 17.7 15.9 23.3 

21 Luo 55.1 2M.l -1.5 16.0 206.3 31.3 74.1 7Q.l 66.6 16.0 22.0 10.6 21.1 23.5 

22 .uO 49.1 2M.l -1.5 IQ.0 206.3 31.3 66.1 64.1 62.6 20.0 16.0 14.6 15.1 23.5 
23 Au0 47.1 2M.l -1.5 6.Q 2Q6.3 35.8 66.1 &.I a.1 20.4 20.4 17.4 13a. 6a.6 23.3 
24 MA. 46.7 207.8 -1.5 17.8 206.3 34.0 b&Q 74.1 65.4 14.5 22.7 13.9 17.9 20.5 

25 ICAr 49.5 2M.l -1.5 22.4 206.1 16.9 66.5 61.3 M.9 17.0 IQ.3 9.5 13.5 17.1 

26Mso 79.62M.l .Q 46.7 206.3 3Q.4 1M.3 Pp.4 96.8 24.0 23.1 20.5 i9.a 211.0 

27 SAY 79.8 2M.I .Q 46.7 2Q6.3 3Q.4 10.3 Pp.4 96.8 26.3 25.4 22.0 i9.a ln.4 

2asasa a2.72M.l .Q 43.7 2Q6.3 33.3 103.2 Pp.3 97.8 26.9 23.0 21.5 20.0 2a.o 
29YY a2.72M.l .Q 43.7 206.3 33.3 103.2 99.3 97.8 29.2 25.3 23.8 2o.a n.4 
sow.0 w.azM.1 .Q 43.7 206.3 3Q.4 lM.3 p6.4 94.9 24.0 20.1 16.6 17.9 2a.o 
31 MSA WA 2M.l .Q 43.7 206.3 30.4 lM.3 96.4 94.9 26.3 22.4 20.9 17.9 7a.4 
32 MS, W.8 2M.I .Q 43.7 206.3 30.4 100.3 96.4 94.9 25.7 21.6 20.4 17.9 75.7 
33 MS. W.0 ZM. 1 .O 50.0 206.1 12.1 Pp.5 a4.6 64.5 27.5 12.6 12.4 43.0 49.1 =I&5 -2l.Qrb.QQ~ 
34 MS. W.0 2M.l .Q 47.0 206.1 17.1 Pp.5 a6.6 a66.4 27.5 14.6 14.3 u.9 51.1 ~20.6 =25.Q~C.l6w 
35 SM. a2.7 2M.l .Q 47.0 206.3 33.3 lQ3.2 lQ2.6 W.9 25.4 MA 22., 19.1 7a.4 

. . . . . . . . . . . . . . . . . . . . . . . ..~.~......-...~.-....~.~...~....--.~.--..-..~----~~..~..--...~--...-...-.--.-.---.-....~~~..~............... 

lb PuI M.9 200.1 .5.6 53.0 196.2 14.4 91.a Pp.8 91.2 17.5 25.5 (6.9 17.0 22.5 
$7 YWI b1.1 2QQ.l .,.b b1.2 196.2 I‘.‘ 64.2 90.0 a,.2 18.0 21.11 17.0 la.4 20.6 
Ja "NoI MO.1 1W.A .5.b 17.1 196.2 19.0 81.5 M.5 62.3 20.6 25.6 19.4 20.4 21.5 



b 
39 “U(lk47.Q lW.6 -5.6 24.0 196.2 19.0 70.2 75.4 69.1 22.1 27.3 21.0 21.0 23.5 



SlWL 
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,Y)fN 

l ** f Q Q , Y 0, L S l ** 

LIYK PARAllEtflS 

mMI2AlIM IsaAtIM MtnlX ‘d) 

PoiAnIzAIIm IVPE IYOEX 

,",LSfE","O SENSE 

Q I2 3 4 5 

Q.‘Wf" 0. wXI2oIIAL 

1 . Wf" 1 . Yfl,luA 

2 .QISlM, 

3 . sc?C,IsK 2 . 20 Qft UutfO *1,2oY,Al 

4 . WC,‘" 3 = 2QQfO CAUtM UfIlIUL 

5.css6,u 

6 . SSPSK 4 . Lfft-uAm E,AalLM 

5 ..IQ"t-uAm cllcul 

Q 10.0 IQ.0 IQ.0 IQ.0 10.0 IQ.0 

Q 1 lQ.Q IQ.0 10.0 10.0 IO.0 IQ.0 

f 

I 2 I0.Q IQ.0 10.0 10-Q IQ.0 IO.0 

1 

. 3 IQ.0 IQ.0 IQ.0 10.0 IO.0 10.0 

E 

Q 4 IQ.0 IQ.0 IQ.0 10.0 10.0 IQ.0 

5 IQ.0 10.0 IQ.0 10.0 1Q.Q 10.0 

SPfC,.A AS-Q fP I",flff.f"Cf ,Y,Q SC,C S PSK 

,w*: .QM YE MAK SPIEAQIM ML" 

fmufu: riussi~. frcfrt fa tuaf kwfo 

"II" =o Lwfa SlaAL lwf 

l ,DlLI,fS SCIE Am SIULL fQM u”AlfM WQSK 1UYSmnDfn 

f,fMf”C” ,LA”S A”QIQ l - .o NUE AI 1Y lSA"rnS CulIR. 

-.LA"-UO~,~~~UU~L YAC,"SlD,CA,ESA f,KEQ f"EQWW WA". 

l"fllAL NOISE SIJIIARV 

* ,111 WSSES IYCLWE flllf SPACE LOSS foI A 20 MMEE LLEUAtlQ" A"QLE, CLEAS 

SKI Al”QShfAlC LOSSES; Uo ANEWA PQIUIIM LQMES I" WE MMf Qf 0.0-0.5 d. 

PQ,"ll"C LOSSES A.Kf IYCLWEQ QULV fa ,1y t"AAfW. "QIY E,". Yet I" ,",L"‘S"E"CK 

cALcuAIIws. 



\ 
- 

. INS 1"if" ,",f,ffA~YcE ce,fC,,# IS f,,nfI ,I(E S/I 01 C/I "AUE~SI Y,l(I(u, WE I-". tnS 

VUWSI YIIU wf -8" ML fa CIYWUISQ" OYLV. If WE S/f 1111s t"S l -, IHE" WE C/I 

MIfCtlYf IS USiD *yo t"S S/I ,S t"S fW,"ALf"I LEWL f1)01 A M-C"A""fL I",‘" IYtEAfEIf". 

If 1nE Cllr WVE "*a, t"fY IP S/I QSJECIIVE IS USED Wo tY Ells IYOlCAlf tY fQUlVMf"t 

S,“SLf 111.1 LEVELS 1” foI A “USE-LISf I”tfIffRf” W/In, W fQS A M-C”A”“fL IV/f" 

IUlflfflS (Clll”,. CClA Rec. 5M-1 II(pAlU"l QAAQES ME CIVT" fQA WE AMRESAlE IV/t” 

t/l = Cfltr . 4 ds I"10 A "BfAM"MLfLt UltlUL StlLL KEUE’. t"E I(oAlfQE"t GIUDES AM: 

5.0 . IwfKfPtl~Lf ‘Urn, uhiwd, 
4.6 . Just PfflCfPIIIf Q ant w?flcfPtl,,f cwirst uhimlabl* “r*, 

4.3 = APPMKIuAlf aAQf fo1 CAI" AMafwIE QJECIIVT Qf ta Q 

4.0 . PfKfPttALf, WI “0, M,M 
3.0 - sLIwlLv MmvIM 
2.0 = A”“Q”,M 
1.0 . "El, uD"l"Q 



ALU 11 

*uw 21 

KAr 31 

IcAe 41 

ma. SJ 

ACAc 61 

KAC 71 

nut al 

AcAl2 91 

ACAs 101 

ACAC III 

AC&C 121 

SCAC 131 

KAC lb) 

KAO 15) 

KU 161 

AU0 171 

KM 161 

AU0 191 

Kaa 20) 

au0 211 

KAa 221 

KAO 231 

KM 241 

AU. 251 

Mto 261 

MM 271 

Mea 261 

MM 291 

Msa MI 

MSA 311 

MSu 321 

MS. 33( 

me+ WI 

MS. 351 

17;59:07 P-ccl-95 



u,"fSI C,, EAllQ I": -tpIupiink, %w.cmunlir*. "Q"-fpul 

‘ 2.00 QftPff S‘WIW AN- ~~rcwns as sivm; A - WcmWic Awl* 

1 I"lfEffEl"G L!Y --> 

"AulfQ 13 3 3 3 

LIY 16 7 8 9 
..--.....-.--..--. 

"UC 11 

Et*r 21 

ACAM 31 

"01 41 

Eua 51 

"UC 61 

"UC 71 

“US 81 

Auc 91 

"UC 101 

“UC Ill 

“UC 121 

Et*s ill 

“us 141 

“CA0 151 

EC” 161 

AU0 ?I( 

~01 ial 

“CA0 191 

“cl0 201 

"CA0 211 

Euo 221 

“CA0 231 

EU. 241 

Kb. 251 

MS0 261 

MM 271 

MS4 281 

MY 291 

MS0 SQI 

MY ,I( 

Yea 321 

SEC. 331 

SAC. 341 

me* 351 



14112 Mr 

QfslMQ SleuAL, Carrier Ye. I: 1 EfWf" MO0,Y.Q IQ.Q,lO.Q "f.r‘ WQo 
____...___......._.....-.~~..~...~-~....-~~.~..-~..------..-..-..----..---.---- 

CU. Cl," C/Id C/II up Qn toeaL *iact. hr9in 

"0. Inrwferim *weds (P1 (dl (0) @I~~P)C~~~P~WNJ WQP) la) 

36: lWW25.MQW?S MQ 999.9 

,I: 4opw3ycs MQ 999.9 

38: ?,oI%, 1.544ws Mm 999.9 

39: 237ew 64 UPS MO 999.9 

**mfo SIMbL. carrier "0. 2: I W/f" 24.Q "EE 7.7, 2.0 ",N. UplQn 

CU. Cl,” C/M C,,l S/l” l/id “Ill Object. “WEIn 

“0. inrwf*rln~ sivds ‘6, (01 Cd, (01 t-1 c-1 t-1 t-1 
____._._...__.__.__..~..__._._~.~~~~.~...~~..~~.~.~.....~.~~.~~..~..~~~~~.~~... 

366; ,QPSC,~~.~QQIU?S 56.1 999.9 

37: 4ww 3ws 56.1 999.9 

30: 11QPw 1.544 we %.I 999.9 

39: 237pISu64LEPs 56.1 9W.9 

QfS,EfQ I,$“&, C.WiW lo. 3: I W/f" 24.Q WI 7.7, 1.0 "f.rs up/M 

car. C/l” C/Id C/l? Ill” S/Id VI, mjrt. uar&l 
lo. Im*rf~riw simuls cm1 WI (PI ‘ml ‘4, t-1 c-1 Cd) 

lb: lQPW25.9QQuPS 54.1 999.9 

37: ‘PPY, sfws 54.1 999.9 

%: IlQf-w 1.544wp* 54.1 999.9 

39: 237ppy/64Livs 54.1 999.9 

DfSllfD sIwu. carrtrr “0. 4: I IY,f" 24.0 ""E 7.7, 2.6 "l.rs l&,/Q,, 



L -~ 
_________.._____.___....~~~..~~..~~...~.~.~~..~.~~.~~..........---- 
CU. Cllu C/Id C/It SlIu S/Id S/It Qbjct. lIarsin 

"U. Innrrf*ring signals (al (41 ‘al ‘al (all (4) (cm (61 
___..___._______..__~~..~~~~..~~~~.........~~~~...~~~.~~....~..~....~~~.~~~~~.. 

36: 1wsKl25.9oQnws 54.1 999.9 

37: 4 o?w 3 MPS 54.1 999.9 

SE: 11 WK, I.544 we 56.1 999.9 

39: 237WWUuPS 54.1 999.9 

QESISSQ SIWL. Cwriw Yo. 5: I tV/fN 24.0 MI 7.7, 1.0 ",.I-. l@/Qn 

CU. Cl," C/Id C/II SllU S/Id t/It Qbjwt. Inrein 

"0. Inr~rt~rirp Si~Lb 1dJ ml IdI LdJ &mJ (6) (a) (41 
. ..__..__...__....._-..--...-.-.-.---.-..-.-.--.-.-.-.----..--.----..-..--....- 

36: 1 WY, 25.9oQ we %.I 999.9 

37: 4os*, SmPS %.I 999.9 

38: 11 WL, I.5U WIS 54.1 999.9 

39: 237WY,Y Ka?" %.I 999.9 



./ 

Wlfutlti IltfSffEfYCf frm Panwar SM*Llil~ 

into Ewid QOC aI-7Q4 6pWdin C 

Qrbit Sapration 2.00 dorm. ICI12 61(x 

Qfsluo SISUM. Curiw lo. 6: I Wffl 3Q.Q RftS 7.7, 5.5 "I.,. L@lQn 
__..___..__..___..._..--.~----..-.-.-.-----..-..---.-------.-....-....-..---... 

car. cllu Clld Cllt Sllu S/Id S/It Cbiut. Itar9in 

UC.. Interfering *ienlS ‘-1 (PI t-1 (-1 (0, (*I (PI 

36: ~opWW.pQo*IcI 62.1 999.9 
37: 4 VUJ 3 loss 62.1 999.9 

%: 11 VW 1.5uwPs 62.1 999.9 
wt 237 VW 64 ups 62.1 WV.9 

DfslaM s*Oku. Carrier yo. 7: I I",“, 24.Q "UK 7.7, 3.0 LfHS up/Dn 
___.___..___.__...__..~~~~..~.~~.~.~.~~..~....~~~~....~~.~~..~~~~~~.~~..~~....~ 

CU. c/b C/Id C/If S/l14 S/Id S/It Wrr. ffar9ln 

"0. Int*riwin6 Sicvmis (PI ‘-1 ‘dl (a) t-1 t&J t-1 (01 

36: 1 VW 25.9QQ I@?$ s6.1 999.9 

37: 4oTw SWK %.I 999.9 
SE: II QPW I.544 lws 56.1 999.9 
3% 237 vu, 64 w 56.1 999.9 

QfSlEfQ SIGUL. Carrier Yo. 8: 2 tV/fN 26.0 IUS 7.7, 5.5 "IWS qlmn 
___.._....___.___._.~--..---..-~-~.-.-..---..---.......--...-..---.-.-----..--- 

car. CIIU cod CIII SIIU em em mjw. mph 
"0. Intwfwing siwl* ‘-1 ‘61 t-1 (a) (01 <a, (-1 (41 
.____.._._____.._.._~~..~~~~~~~~~~~~~~..~~~~~.~~~~~..~~~..~~~.~.~~.~~..~~~.~..~ 

36: 1pPSc,25.9QQfuPs 62.1 999.9 

37: ,*u, SW?5 62.1 999.9 
M: 11 vu, I.544 Iwe 62.1 999.9 

39: 237 VW 64 ups 62.1 999.9 



.: 



wslw0 sI0uL. carrier "0. 11: 20 wsK/ 1.544 WPS 14.0/19.0 "*Ma w/m 
___.....__..... .______._._.._..__._~..~...~.-..- ..___..__..___..___.---..-....- 

cu. Cllu C/Id C/It mj.st. Mar9in 

"0. Inrbrf*riw SisnlS (01 ids) id) la1 im) 
. . . . . . . .._--. ._________.__.___.__..---.----..--.-..---..-..---.---...-- ..-._._- 

3A: 1 WY, 25.900 ups 73.3 999.9 

37: ‘WY, IWPS 73.3 999.9 

30: ,, OPW 1.544 WPS 73.3 999.9 

39: 737 WssIb4 SOPS n.3 999.9 

oE*,wo SIWL. carriw lo. 12: 100 KPC/swClsCPClsCP 5.01 5.0 m8f.T. uF49n 
.__._.._.____-...._..~.-~~~.-..~ .___.____._.__.--...----..--..----..---..-..-.- 

CM. C,,u C/Id C,fS *jut. ffwoin 

Lo. Intertwins rinda ims) lm) ids) tm) USI 
._________..__...._...~~~~~.~~-...~..- . ..___..._-____..--..---.-..------------- 

36: 1 OPSS, 25.900 WPS 73.5 999.9 

37: ‘WY, 3-s 73.5 999.9 

30: ,,pIsw l.suluPs 73.5 999.9 

39: 237wscl6buPs 73.5 w9.9 

ofs,uo SIUL, carriw lo. 13: bW KPc/scPcIscPc/uP I.@/ 5.0 "m-. quo" 
. ..___.___... .____...__..____..__-.*---..-....-.--..--....-.---..---.-----.-.-. 

w. C,,u Clld Cllf wjact. lbroin 

10. mtertwim Siwnh im9) id) 10) id)) id) 
______________.___..~~~.~~.....~~..~~~~.~~~~~.~.~~.~...~~~~~.~.~.~~~~.~.~~~~~~~ 

36: 1 ww 25.900 WPS 73.5 999.9 

37: ,MW 3mPs 73.5 999.9 

30: I, OPW 1.544 mm 73.5 999.9 

399: 237 WW L( UPS 73.5 999.9 



___.__________.____...~..~...~...~...~.~....~~..~~~~~~~.~~.~~~.~~~..-.~.---.~.~ 

36: , MY, 25.900 mP* n.3 w.9 
37: ‘ OPW 3 KlPS 73.3 999.9 

30: 1, ww t.u4 WPS 73.3 999.9 

39: 237 OPW 64 WPS 73.3 999.9 

o*SISw SI0uL. Cbrriw "0. 15: , C‘cu/‘" 3wo/%.0 10.0/10.0 "1.r‘ Up/on 
.__._._......_...__....-..-.--.-.-..------.-...--.-.---...--...-.-.....-.-...-- 

cm. Cllu Clld C/It Up on Iota1 abject. fluOh 

lo. Inrwfwiry *ignats im) (ml id) lplop~~plop)lpyQp) lluop) tm) 
_.___._..__.._....__.----...--.~-..------....-...----.-.--.....-.--.-.-----..-- 

36: I OPW 7s.w WPS 600 999.9 

37: 4ww iImP* wo 999.9 

30: IIPCW l.WwPs 600 999.9 

39: 237 ww L( COPS 600 999.9 



-- 1 

: 

, 
: 

: 
4 



0sslafS SIWL. Carrier "0. 17: 2 Iv/f* 2b.a flua 5.5, 5.5 -t.r. uplrln 
__.___..._._..____.......~~~~~..~~.~~....~.~~~~...~~~.~~~~...~~~~~.--~..----... 

CU. cllu clld clot sllu s/Id s,lf Object. llawin 

lo. tns*rf*rins siwnls (6, (ti) (d, (a, tm, cm> (0) (6) 
___.___.__._...____.~~~~~~~~~..~~~~~..~.~.~.~.~.....~~~-~~~~..~~~.~~-~.----.... 

36: 9 WSK, 25.poo IaPs 61.b opp.9 
37z ‘WY, 3ws 61.6 WV.9 
Y: 11 ws&, 1.544 IUPC 61.b we.9 
39: 237wu 66 ws 61.6 9vQ.9 

bss8m II-. Carrim se. ia; 2 fV,f" 21.0 UI 5.5, 5.5 I,.,. uploll 
__.____...____..__.........~~.~..~~~~~...~.~...~~.~.....~...~~~~~..-...~...-..~ 

C.T. Cllu Clld C,IC .S,fu S/Id S/It ObiCt. ".r#in 

00. Intarfwinf Siwnla (8) (a) cm, (d, c-1 (a) (0, WI 
_______._________....~..~..~~.~.~...~~.~~~....~-..~~~~~..-....---- ...____-.---_ 

3b: t PISS, 25.wo lws 61.6 9w.v 

57; ‘PKL, 3ws 61.6 WV.9 
30: 1lpIW 1.544ws M.6 w9.P 

39: a7 OIY, c) UPS bl.6 99V.9 

DSS,ofB SIUU. c.rri.r “0. 99: ~psY,OOOS 10.0110.0 mmt.,* VplDn 
_____..._._.____..__-...---.--.-.-.-..--.-.........--.......----.-............. 

tar. C/l” Clld C,lt object. lluoln 
10. Interhrlrp Sienh (0, t-1 (ml (al (a) 

M: lwI,W.9OOllvz 28.2 999.9 
37: ‘OPW JWPS 2a.2 w9.9 
30: 11 ww 1.544 InPs 23.2 ppP.9 
39: 237 wsu 64 svs 23.2 ppP.9 



\ 

"0. Inrerfwins Siwals (a, cm, (01 (d) c-1 
.._...~~_.._._._.__.....~.~~~.....~~~~~.....~..------~----.-----.-.....~~~.~~-- 

36: 1 wpu/25.wow3 23.3 999.9 

37: ‘Msu 3naPs 23.3 'W9.V 

30: 11 oPss, 1.544 lfvf-s 23.3 999.9 

399: 237WYlY sws 23.3 999.9 





_.___.________....__..~.~.-~..~..~-..~~......~....~~~~.~~....~.~..~~~~~-..~~-~. 

36: 1 *SC, 25.w mPs 20.5 W.9 

37; &oP%, 3ws 20.5 W.9 

30: II OPY, t.5u MPS 20.5 W.9 

39: 237 PPY, 64 UPS 20.5 W.9 

OESIIISO SIOUL. Carrier Yo. 25: 131 scF%,scPc,scPc,scP 7.0, 1.2 “tels lpnn 
_____.___....______...---..~...~.-.-~---------..---.-.....--..-.------......--- 

cm. Cllu Clld C/It abjact. llsroln 

IQ. Inrwtwiw siwals (d) (a) Cd) (PI (61 
___.__._____.._..__.~-.--...----~---..--.----...---..-...----.-..---.-.-..-.--- 

y: 1 PIUL, 25.900 *UT 17.1 w.9 

37z bWsc/ 3yPs 17.1 w.9 

30: 11 ws&, l.WmPs 17.1 w.9 

39: 237 PW 64 SOPS 17.1 w.9 



oEslfis0 SIWL. Carrier WI. 26; 1ww50mPs 5.5, 5.5 "l.,‘ uplo" 
___._...__.._.___...~..~..~~~..~.~~~~~..~~.~~~..~~~~~*~.~~...~~~..~..~-.-.....- 

w. C,lu Clld C/It mjrt. l4voin 

ua. Intwlarira Sivuls (0, (a, (PI t-1 (d) 
. . ..__._..__......._..-.--.....---.....-.------.--.-....-..----..-.--...--..... 

y: I VY, 25.w WI* 20.0 w.9 

37: 4VYl 3mPs 2a.o w.9 

la: 11vsu I.5umPS 20.0 w.9 

39: 237 PISS, 64 SOPS M.0 w.9 

~~smo WW*L. Carrier MO. 27: 1pP%,50mPs 5.5, 5.5 "a-. up/ml 
_____....____........~~~~..~~~~.~--~.~~...--.~.~.~~...~--.-----.---- ..._____... 

CU. C/l" C/Id c,,t c&jut. Mugin 

"0. mtwtwina Sipn** (0, ‘d, on) t-1 (0) 
_._.__..___.....~..............~~..~.~~.-...~.~.~----.........~~~..~--.~..----- 

Y: , VW 25.poO WI 7a.b 2va.6 
37: ,VY, 3maPs 704 2m.6 

Y: 11 vsif, 1.544 WI 70.4 W.6 

39: 237 vn, 64 COK n.4 m.6 

ysmn *mu, Cwriw w. 2& 1 pIsK/ 50 WI 7.7, 7.7 "fW. up/D" 
__.._......._.........-...-..-...-.--..-..--.-.-...-....-......-..--...------.- 

car. Cl," Clld C,,l mkt. IIVO~II 

00. lntwl*riw siv-dr (a) (01 10) ld) (4) 

34: 1 VW 25.w Ius 20.0 w.9 

37: ‘VW 3mPs 28.0 w.9 

30: 11 VPY, I.544 wps 23.0 w.9 

39: 237 VSC, U MPS 20.0 w.9 



36: ,~suL,25.poOWS 70.4 290.6 
37: ‘ OPS‘, 3 IUPS 78.4 2m.b 
36: ,, OPSL, 1.5u MPS 70.4 29a.6 
39: 231 cvss, 64 ups 70.4 2ea.6 

~~sw.0 *IwL. carrier "0. 30: 1wsK,50wp* 5.5, 5.5 mt.r* uplrl” 
__..__..___.___.__..~-.....--~.....----..-.-...-...--.....--------...---...---. 

CU. Cllu C/Id Cl,, mjct. margh 

“0. Inmrf*rino Sipruls (8, (0) (dl (a) (ml 
_..__...___._.______......-.~...._____._.__._____.__---.-...-.-.-..-...---..... 

36: lpPY,25.9oaws 28.0 w.9 
37; ‘PCY, 3yIs 20.0 w.9 
30: 11wuI, 1.544 ImPI 20.0 w.9 
39: 237prru 64 UT* 20.0 w.9 



Dtsmso SIWU, tarri*r "0. 31: 1ww50mP* 5.5, 5.5 ",.C‘ uplD" 
___...___._.____.._.~~~~~..~..~...~~~~.~~~~..~~~..-..--.--...-..--.--.-....-.-. 

cu. Cllu C/Id C/It mja. IIWO~ 

so. Intcrferino Sigruh 1P) (d) 10) 1-j te, 
_______._._.____..._.~~~..~~.~~...~..~~...-..~------....------...--.-..------.. 

Y: 1 WY, 25.900 lws n.4 293.6 

37: 4pPw 3mPs 78.4 298.6 

Y: 11 *w l.WmPs 78.4 29a.6 

39: 237 Wu U UPS 70.6 298.b 

OSSIBEn SIsbAL. cwri*r w. 32: ~PWI5om?s 5.5, 5.5 mt*r. I&,0" 
. . . ..___._..._.._.__....--------------...---...-..----......--..-..---.---.-.-- 

CU. Cllu C/Id C/It *jut. muoh 

m. Inr*rlwica Sienl* la) 16) ce, ldl, ld) 
________._________._..~...~~~.~.~...~.~~~..~.~~.~~~~~~~..~.~~~~..~~~~....----~~ 

Y: 1 PPW 25.W WI 75.7 w-9 

37: ‘OPW 3mPs 75.7 w.9 

30: $1 *s&l I.546 lws 75.7 w.9 

39: 237 DIW 6c SOPS 75.7 w.9 

b6sllcD sMku. Curisr (lo. 33: I lV/f# 16.0 mu 5.51 .o mwter. up/v" 
..__._.-..-___...-._---...--..--.---...--.......--...--.---..-..----...----.... 

car. Cllu C/Id Cllt I,," S/Id S/It Objrt. llwoh 

":...~"fT!nfIT.f~"~~ . ..__ !ff!..!"!..!lt!...!If!~.!14!..!"!..!3 -__. I"! 

36: 1ww25.!300mK 49.1 999.9 

I?: ‘es&, 3mm 49.1 w.9 

M: 11 PPYI 1.5u mPs 49.1 w.9 

39: 237 opw 64 SOPS 49.1 w.9 



___________________..~...~..~.....--..-.~....~~~~~...---..~~~~~~~~...~....~---. 

Y: 1 OPY, 25.w IUPS 51.1 w.9 

37: I of5l(, 3 lws 51.1 w.9 

3b: 11 aPS‘, 1.564 lVp* 51.1 w.9 

39: 237 OPW & SW* 51.1 999.9 

0Lslotrd slwu. carrier "0. 35: 1 pPu,120 mPs 7.7, 7.7 -t.r. Up/D" 
._____..___________.~~~-.--..~-.~...---..-.--------.--...~.---.--......------.. 

CM. Cllu C/Id C/If mkt. mumin 

.a. Inrrrtaring sienls (do, 1-m (0, lcul id) 
_._._..__._._._..__...~..~....~....-~.~~.~..~~~~.~.------.....~-.----~--...~~~~ 

36: 1 OPSC, 75.900 IUPS 78.6 W.6 

37: ,opY, 3mn n.6 zw.6 
3az 11 OPW I.544 Mm n.b zv6.6 
39: 237 wss, 64 UPS 7@.4 2SS.b 



- 



1: WC0 C‘cw‘" (12.72, %.wo 
2: WC0 CFO",f" ,1872, 36.wo 
3: ICC" C‘OM,‘" (1872J 36.wo 
‘: SIC" CIO",‘" (1872) %.wo 
5: YCO rmw* t 632J 17.500 

6: SIC" fowl" c 632, 20.700 

7: SPco aPsc,t25 IePS R.ooo 

a: SK‘ OPSK/l25 *IPI R.ooo 

9: WC0 BPSK, 6.312 *IpI c 0) 7.m 

to: SIC" wsz, 6.312 WPS < 0 f5.150 

11: YE. OPSK, 1.164 WI t u.J 1.050 

12: sm. l",‘" (2) 26.000 

I,: SPC. w,r* (2, Z&O00 

14: WC. OPIK, 60 *IPS %.ooo 

15: SIC. OPSK, 1.5‘4 @WI t 20, 1.029 

(6: wk. I",‘" (0 %.wo 

$7: WC. W,‘" (0 %.ooo 

1Ll: UH TV,‘" (1, 24.000 

19: WC. W,‘" (2) 21.000 

20: U*. TV,‘" (2) 21.OOu 

21: WC. OPSK, 00 llPS 65.71‘ 

22: WC" OPSK, M -PI ,5.7,& 

2,: WC. OPSK, 1.54~ *1PS t NJ 1.390 

24: uk. OPSK, 1.544 tws ( 16) 1.190 

25: We. -I Sb XVI t 300) .037 

26: YLC. WSK, 56 KU% t 125) .037 

27: Uk. SCPC,f" ( 7SJ .lM 

10.0,10.0 
10.0110.0 
10.0110.0 

10.0110.0 

7.01 7.0 

7.0, 7.0 

7.0, 7.0 
10.0110.0 

k.5, 4.5 

1.5, 4.5 

9.2, 9.2 

9.2, 7.0 
9.2, 7.0 
9.2, 9.2 
5.0, 5.0 
6.0, 5.0 
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 
5.01 7.0 

5.0, 3.0 
5.0, 5.0 
5.0, 3.0 

28: PM1 WSS, 25.900 IUPS 27.CQO 4.6, .6 

29: ma1 WSK, 3 laps ( 4) 4.170 4.U A 
IO: PAW OTSK, 1.544 UPS , 11) ~.970 2.4/ 1.2 

,I: PM, oPSK, 64 KBPS C 237) .064 2.4, 1.2 

EllP teu, 

w&J-l 
..__._..__..__ 

87.2i37.9 

87.2i37.9 
78.0/x3.2 
78.0,5a.2 

R.Zi32.4 
R.Zi~2.4 
87.2ib2.4 
a7.2i42.4 
R.li30.0 
R.li33.0 
57.6123.4 
77.Pi37.5 
77.9i37.5 
ao.P,‘l A 
61.9125.0 
Y.Oib5.0 
7a.Olb5.0 

n.oi66.5 
79.0ito.5 
79.oi4o.s 
n.5i44.5 
78.5i4b.5 
58.5i50.5 
5&0,30.0 
45.5it7.5 
(4.0/16.0 
51.0123.0 

---.---.____. 

6E.Pi53.0 
-61.3iU.Z 
6.9.3i~7.t 
47.Oi24.0 

- 



DESIIEO SAIEtLllE: awirrd 00~ al-704 Apperdin C 

~~~mtu~t sAtEbl1lE: P-at satellite 

L IYtc *A***E,E*S ,a:o7:57 9-ocr-0s 

cPANo P 

1 N‘ CCOE 001 Top WE. MEW N ,l,WSPaOE" WL EANVY SVATION --SNELLIIE--- -EARTW SlATIol 

1 mu7- “0. “AIL, MD. ,"X. ,A,.KEP WISE A OAT& CM". FREWEYCV IIIWSWIIEII lECE,"El ""T" RECEIVES 

CAN cm- , YlOlN OF YI). ‘SEQ. ‘SLO. LWEL "EIGN S "lTE YACE v 0" " 0 M11 DIM WI" WI" TER EllP OIU WIN IEW 

,I, PAW E ("LIZ, NAN ,"oEX ("wz, ("nz, 4-J (0) E (IW'S) 4-U, WHzJ WHaJ P Y (dUJ (m) (6) (&, WJ (dsto (mJ (&J (LJ 
_____.___.__________~..~.....~..~.~..~~..~...~..~~~...~~.~~....~~~~....~..~.~......~.~~~~~.--..~.~~~.....-~.......--~~....-~.~-....- 

1 SPCo 0 36.000 18R .407 .0,2 7.e.a .15.0-10.3 0 .Mo3b.ooo 14.250 11.950 0 1 25.9 10.0 61.3 27.3 1000. 37.9 10.0 59.3 214 

2 SSCo 0 36.000 1.5R .407 .012 7.W -15.0-10.3 0 .Mo3b.ooo 14.260 Il.%8 0 1 25.9 10.0 61.3 27.3 looo. 37.9 10.0 59.3 214 

3 SW& 0 lb.000 la72 .727 .012 7.W -17.0-10.3 0 .oW36.000 14.N II.968 0 1 lb.7 10.0 61.3 27.3 1000. 38.2 10.0 59.3 214 

‘ SPPEu 0 lb.000 1872 .R7 .012 7.M -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 5P.3 214 

5 YCD 0 (7.500 432 1.224 .012 1.7% -20.0 .o 0 .00018.000 14.250 11.950 0 1 14.0 7.0 58.2 27.3 1000. 32.4 7.0 56.0 251 

6 WC, 0 20.700 432 1.690 .012 1.796 -20.0 .o 0 .00018.oW 14.250 ll.BO 0 1 14.0 7.0 58.2 27.3 1000. 32.4 7.0 56.0 251 
7 YCo2 R.000 1 .wo .Mo .ooo .o .O 4 125.000 .WO 14.250 11.950 0 1 29.0 7.0 58.2 27.3 1000. 42.4 7.0 56.0 251 

ISPCb 2 R.DOO 1 .Om .Ooo A00 .o .o 4 125.000 .OM 14.250 11.950 0 1 25.9 10.0 61.3 27.3 1000. 42.4 10.0 59.3 214 

0 we. 2 7.600 8 .Mo .ooo .wo .o .O 2 6.312 9.ooO 14.250 11.950 0 1 17.8 4.5 54.3 27.3 1000. 30.0 4.5 53.0 316 
IO YC" 2 15.150 4 .I00 .mo .ooo .o .O 2 6.3121~.000 14.250 II.550 0 1 17.8 4.5 54.3 27.3 lw0. 33.0 4.5 53.0 314 

1, WC.2 1.030 46 .no 400 .ooo .o .O 4 1.544 1.500.14.250 ll.pSO 0 1 -3.1 9.2 60.5 27.3 ,000. 23.4 9.2 59.0 2SO 
I2 SIC. 1 26.000 2 2.143 .025 4.200 .a (2.1 0 .00040.000 14.250 11.950 0 1 17.4 9.2 60.5 27.3 750. 37.5 7.0 56.0 204 
IS SW. I 2b.ooo 2 2.143 .025 4.200 .o 12.8 0 .04040.000 14.270 ll.970 0 1 17.4 9.2 60.5 27.3 750. 37.5 7.0 56.0 204 
14 SK.2 36.000 1 .oM .oQo .ooo .o .O 4 60.000 .OOO t4.250 Il.950 0 I 20.4 9.2 60.5 27.3 750. 41.8 9.2 59.0 257 

15 SK. 2 1.029 20 .no .ooo .OW .o ..o 4 1.544 1.300=14.250 ll.BO 0 1 6.6 5.0 55.3 27.3 750. 25.0 5.0 53.8 234 
16 UC. 1 54.000 1 3.571 .025 4.2W .o 13.0 0 A00 .OOO 14.250 11.950 0 1 27.3 6.0 5b.7 2'4.0 870. 45.0 3.0 49.3 200 

(7 WC. I 54.000 1 3.571 .025 4.200 .o 13.0 0 .ooo .ooo 14.250 ii.910 0 I 21.3 6.0 5b.7 29.0 870. 45.0 6.0 55.4 2n 
11 Yu 1 24.000 1 1.857 .025 4.200 .o 13.0 0 .OOO .WO 14.250 11.950 0 1 21.3 6.0 16.7 29.0 070. 48.5 1.4 42.4 $62 

19 UC. 1 24.W 2 2.143 .025 4.200 .o 13.0 0 .00026.000 14.250 ll.WO 0 1 22.3 6.0 16.7 29.0 870. 40.5 6.0 55.4 275 

20 We. I 24.000 2 2.143 .025 4.200 .o 13.0 0 .om2b.ma 14.263 11.963 0 1 22.3 6.0 56.7 29.0 870. 40.5 6.0 55.4 275 
21 we. 2 45.7l4 1 .olm .oa AM .o .o 4 a.ca .ooo 14.250 11.950 0 1 20.5 7.0 58.0 29.0 am. 44.5 7.0 56.7 263 

22 uku 2 45.7l4 1 .w5 A00 .OOn .o .o 4 8o.ooo .om 14.250 11.v50 0 1 20.5 7.0 58.0 2v.o 870. u.5 5.0 53.7 2b3 

23uk+2 1.190 14 .m ,040 .oM .o .o 4 1.544 1.5wlb.no Il.%60 0 1 3.4 5.0 55.1 29.0 sm. 30.5 5.0 53.7 263 
24ukr2 1.190 16 .rn .ow .fmo .o .o 4 1.544 1.500-14‘250 11.950 0 1 2.9 5.0 55.1 2v.o sm. 30.0 7.0 56.7 265 
nwc*s .037 300 x.75 .mo .ooo .o .o 4 .05b .OW14.250 11.950 0 1 -9.6 5.0 55.1 29.0 870. 17.5 3.0 49.3 200 
2bwc*3 .037 bn .a75 .rm .ooo .o .o 4 .056 .onO=l4.250 ll.v5UO l-11.1 5.0 55.1 29.0 870. 16.0 5.0 53.7 2b3 

27**4 .IM n5.m .wo .015 .o 13.0 0 .wa .3bO*14.250 Il.psO 0 1 -4.1 5.0 55.1 29.0 870. 23.0 3.0 49.3 200 
. . . . . . . ..___.-..-..-.---.~.--.-.~----..~.-~.--...-...~~-----..~~--------------~-...-...-~.-.-.~~~~.~~~~~~.~~~~~~~~~...~.~~~~..~~.... 

ZIPUI 2 27.000 1 .M7 .oM .oso .o .O 4 25.VOO .OOO 4.250 1.950 10 14.0 4.6 54.9 22.4 630. 53.0 .b lb.1 148 
29 PUI 2 4.170 4 .M7 .wo .oM .o .o 4 3.000 .m 4.210 l.v50 1 0 6.4 4.6 54.9 22.‘ 630. 43.2 

la PUI 2 
.b 3b.l 148 

I.970 11 .5M A00 .OO2 .o .o 4 1.544 .OOO 4.250 1.950 1 0 11.1 2.4 49.2 22.4 630. 37.1 1.2 42.1 204 
3lPNll 2 .Obb 237 .500 .OOO .wO .O .o 4 .Ob‘ .m ‘.2% 1.950 1 0 -2.2 2.4 49.2 22.4 630. 24.0 1.2 42.1 204 



,YE""AL YOISE S"""A"" ia:o7:57 9-ocl -95 

LAB,"-IO-SNACE Slltf-TO-TUT" SlYGLE EYTI" IYTE"‘EI(EYCE Osl+ 

PA," "C" PA," WV C/NO . um-Y1J C/Y . (.a) LIY 1NERllAL WISE IIPAII- 

CAN- Ca. El,,, LOSS= t/l EIW LOSS Gil Ii” Eb(Yo S/I Cl,” tilt” NENT 

,111 aw ,bYJ (6, ,d,lo ,I%“, (0) (6110 up ON IOTAL LQ OY TOTAL (Pyop~ 46) (4) QMOP) cm, (a) (a) SmOE 
.___..._..__............~........ . . . . . . . . ..-.-. . ..".-.-.-'-."'~"-...~~.......~....~..~.~.........~-~----..-.-..--.. . . .._.__-._.- 

I SKO 07.2 200.3 -2.1 37.9 206.3 lb.0 104.8 96.2 95.6 29.2 20.6 20.1 0324. S2.0 600. 62.2 

2 SKO 07.2 200.3 .2.7 17.9 206.3 lb.0 104.0 90.2 05.6 20.2 20.6 20.1 6124. 52.0 boo. 02.2 
3 WC,, 78.0 200.3 .2.7 30.2 206.3 lb.0 05.6 96.5 03.0 a.0 20.0 17.5 22Ob. 56.4 boo. b2.2 

4 SK., 70.0 200.3 -2.7 30.2 204.3 36.0 05.6 Ob.5 03.0 20.0 20.0 17.5 22Ob. 5b.4 boo. 62.2 

5 YCo R.2 200.1 -2.7 32.4 200.3 32.0 90.0 Ob.7 85.0 17.6 14.3 12.6 b27b. 52.0 600. 62.2 
6 SK” R.2 200.1 -2.7 32.4 206.3 32.0 90.0 OS.7 05.0 lb.0 13.5 11.9 3292. 54.0 boa. 02.2 

7 SPCQ 07.2 208.1 -2.7 42.4 206.3 32.0 105.0 96.7 90.1 26.4 10.1 17.5 15.1 76.7 

8 SE, 87.2 200.3 -2.7 42.4 206.3 lb.0 104.8 100.7 Pp.3 26.2 22.1 20.7 10.3 76.7 

0 S,Co R.1 200.1 -2.7 30.0 200.3 28.0 09.9 00.3 79.9 21.1 11.5 11.0 11.8 23.0 
10 YCu R.1 200.1 -2.7 33.0 206.3 20.0 W.9 03.3 U.4 18.1 11.5 10.6 14.4 20.2 
,I SW. 57.4 200.3 -2.7 23.4 206.3 35.0 75.0 W.7 74.0 14.9 20.6 13.0 12.1 n.3 
12 Wt. 77.9 200.3 -1.5 37.5 206.3 32.9 a.7 92.7 91.3 22.6 10.6 17.1 52.3 59.1 .23.9 =29.5~4.51~ 

13 "0 77.9 200.3 -1.5 37.5 206.3 32.9 90.7 92.7 91.3 22.6 10.6 17.1 52.3 59.1 a23.9 G9.54.51~ 

14 SK. u).P 20&l -1.5 41.0 206.3 34.9 Pp.7 5'9.0 W.3 24.2 23.4 20.8 10.6 7a.s 
15 sec. bi.9 200.t -1.5 n.0 206.3 30.1 no.9 77.4 n.s 20.0 17.3 15.7 13.9 n.3 
lb UC+ &.O 208.1 -.4 45.0 20b.2 26.3 104.1 VS.7 93.3 24.8 lb.4 16.0 57.b 62.1 120.7 -2O.Od.OOr 
I7 WC. 7a.o 200.1 -.b 45.0 206.3 33.0 5'0.1 W.3 95.2 20.8 21.0 17.9 59.3 62.1 ~20.7 .20.0.4.00~ 
I8 yw 78.0 200.1 -.4 b&S 206.1 20.3 90.1 91.3 SO.5 24.3 17.5 lb.7 50.4 54.1 -20.4 e5.74.3bw 

I9 WC. 79.0 200.1 -.4 40.5 206.3 31.0 W.l 93.0 92.7 25.3 20.0 10.9 54.3 M.1 -22.7 ~.2&54.‘PD 
20 Yy. n.0 200.1 -.4 40.5 200.3 31.0 Op.1 93.. 92.7 25.3 20.0 18.9 54.3 M.1 -22.7 .20.54.4* 
21 y*. 70.5 200.1 -.4 U.5 206.3 32.5 98.6 99.3 95.9 22.0 22.7 19.3 lb.9 7v.b 
22 WC.” 70.5 200.1 -.4 (4.5 206.3 29.5 98.6 96.3 94.3 22.0 19.7 17.7 15.3 70.2 
23 Yy. 50.5 200.1 -.4 30.5 206.3 29.5 70.6 02.3 77.1 17.1 21.5 lb.3 15.2 74.2 
24 WC. 50.0 200.1 -.4 30.0 206.3 32.5 70.1 04.8 77.3 17.3 24.0 lb.5 15.4 74.2 
a WC. 45.5 200.1 -.4 17.5 206.2 26.3 65.6 66.2 b2.9 19.9 20.5 17.2 15.4 74.b 
26 we. u.0 200.1 -.I 16.0 206.3 29.5 64.1 b7.8 62.6 18.4 22.1 lb.9 15.1 74.b 
27 “,cr 51.0 200.1 -.4 23.0 206.2 20.3 71.1 71.7 00.4 1O.b 19.1 15.0 2913. 55.4 73.3 

._._...._...._...___..-...~----..~..~--..------~---.----.-..--.---------------~..--..--..--.-.-.----------.--.-..--~~-.-.---.~-~---- 

20 @Ml b&P 200.1 -5.6 53.0 196.2 14.4 91.0 99.0 91.2 17.5 25.5 lb.0 17.0 22.5 
29 CM1 61.3 200.1 -5.b 43.2 196.2 14.4 04.2 90.0 03.2 10.0 23.0 17.0 10.4 20.8 
,o PUI 60.3 1w.a -5.b 37.1 196.2 19.0 03.5 MO.5 02.3 20.6 25.6 10.4 20.4 23.5 
31 CYI 47.0 109.0 .I., 24.0 196.2 19.0 70.2 75.4 69.1 22.1 27.3 21.0 21.0 23.5 



l ** I 0 0 1 Y 0 1 E s l ** 

L I”‘ ,A.lAl(ElEAS 

,olAR,2A,,oy ,solA,W IuIlllX us) 

POMlUl,lDl 1lPE IYOEI 
lYlfRrf"lw SENSE 

0 12 3 4 5 

0 . MoRl2oMfAl 0 10.0 10.0 10.0 10.0 10.0 10.0 

1 = M"llt*L 
0 1 10.0 10.0 10.0 10.0 10.0 10.0 

2 . 20 Ott WTEO YQIZoIIAl I 
3 = 20 Mb W,EO vEn11cA1 ‘ 2 10.0 10.0 10.0 10.0 10.0 10.0 

I 

4 = LEFI-WYD CIfwlAa R 3 10.0 10.0 10.0 10.0 10.0 10.0 

5 . R,WI-wm C,"culAJ E 

0 4 10.0 10.0 10.0 10.0 10.0 10.0 

5 10.0 10.0 10.0 10.0 10.0 10.0 

SIWAL 
1”PE 

1mE” 

0 l FOR/f* 

1 ‘ w,m 

2 . DlGllAL 

3 . *,c,,su 

4 . SCPCII” 
5 8 CSsblAM 

b - IS/M 

SPEClRA *s-o ‘01 I”IER‘ERf”Cf ,“I0 SCPC b Psc 

IYIW .OOO "1, PE*I. SPlSlD,YO (YLl 

‘MU‘": WSSIW. ElCEPl WR 1WSL UUEO 

"11" ".= UOER 8lO"AL T,PE 

l ,IDlCA,ES SCPC W -1 fW CARRIEOS WOSE IRAMPWBfO 

IIEWEYCI PLUS AMID l - .O WI, Al 1"f ,"A"SPCWE" CtNlfl. 

=,,.AW UOE, C"A""EL SPACING IYDlCAlES A FIXED FREOWKV PLW. 

l PA," LOSSES IYCLU)E ISEE SPACE LOSS r0" A 20 OEGIEE ELE"A,,O" AHOLE, CLEAA 

SC, A,WSP,tEIIC LOSS.%. AW A"fPYW POIYIIIG LOSSES IY ,yL ,AME 0‘ 0.0-0.5 6. 

,o,",,"G LOSSES ME IYCLU)EO 0"L" FP ,"E 1"EW.L M,,SE C,". "01 I" IYlfR~EIENCE 

CALNLAIIWS. 



. ,W 1”if” IY,E”fESE”CE O”,ECI,M lS Et,*” 1M S/l OS Cl, “ALWSJ “I,“““, 1W =a”. IWE 

“AL”E(SJ Yll” I”E “=” A”E ro1 CoPAllSO" WLV. ,f ,I* S/l NM ll!E l .=, WEN IY C/I 
OlJEClIYT IS “SE” AYO 1”E Ii, IS 1”S EWIVALEYI LEVEL fR”” A CO-WA”“31 1VifM lYlEWERE”. 

,‘ ,“E C,,‘ “NE -.“, 1”EY WE S/I O,,ECl,Vl IS “SE0 WD lb&S Cl,, ,W,CAlE IY E”“I”UE”1 

St”CLE E”,“” LEHLS I” ‘0” A “OISE-LISE I”lE”‘E”E. ,Ciln) UD f0” A CO-C”A”“EL W/FM 
I”,E.fE”E” ,CilWJ. CC,” 1~. 500-l IWAIIM”, WADES A”f tl”E” FOS 1Y AbS”EbAtE W/f,, 
C/I - tilt” - 4 0 I”10 A -“EASO”ABLELI UIIICAL Sllll SCEIY-. WE II(cAI”“S”l GUMS ME: 

5.0 . IWE”CEP,lSLE ,“IVCI whl.“edJ 

4.6 * WS, PEACEP,I”LE 01) ,“Sl LWSICEPlIbLE t”l,$mt “chlwa”l” “r.9.J 

4.3 = APPAOIIUIE WABE ‘Q CA,” ASS”EUIE OJECl,VE Of lb d 

4.0 = PE”CLPlIbLE. WI Yol AMOllYb 

3.0 . SllG”ll” AnNo,,w 

2.0 = uy)“I”C 

1.0 . YE.” A#Y)“,“D 







wslam sIwu. carrier lo. 1: 2 C‘Dm/‘" 1072136.0 10.0/10.0 Itw. VpICwl 
._...__...___..___........~~~~..~~~..~~..~~.~~...~~....~.~.~--..~.--.--.-..---- 

CU. C/l" Clld C/If up ml lot., objact. llwqin 

IO. Intwfwilw Siyuh (ml (ml (ml cpuoplcFuoplcpuap> Crrapl (ml 
_...__.___...-.__.........~~....~-~....~~....~.~.-.....~~~..-.-~.~-.--..-~....- 

21: 1 OISC, 25.vw mPs 6w WV.9 

2Q: ‘OIY, ,ws UIO VW.9 

30: 11 PIP, 1.544 us 600 999.9 

11: 237 DISC, 64 8ws boo 999.9 

DESIUD SIOUL, carrier "0. 2: 2 CFWF" 1072/34*0 10.0/10.0 rem Won 

c.r . C/j” C/Id c,,t up on ret., m,.ct. *u@h 

“0. Int*rt*rino sienls (ml cm) cm) cpuop~cprop~cruop~ cpap) (ml 
_..__________.._____..~.~.~...~.~..~...~.~..~.......-......~.--..~.~~~~~....--- 

28: lWY,25.9OOWS 6c4 WV.9 

28: ‘WY, 1mPs 600 9w.P 

Jo: ,, OIY, 1.544 ImPI ooo 9v9.9 

31: 257WSKl64 cws do0 VW.9 

DlSllLo SIGNAL. carriw lo. 3: 2 C‘OWF" lOR/S.O 10.0/10.0 -t.r. UpfrJn 

CU. C,lu C/Id C,lt Up ml lot,, mjat. lemrgin 

m. Inwrhring Sivuls (mb (0) (ml wm~w+mwop~ CFU~PI (ml 
‘~~~"--"..'--..----...---~---......~.---.-.-.~-...------......------......-.- 

2B: 1 OISC, 25.900 ImPI 600 999.9 

2V: &pcsc, JWPS boo 999.9 

loo: 11 wL/ 1.51) UPS 600 s99.v 

11: 237w*,b4 SOPS ho0 99!9.9 

r~t*aw sjcuu, carrier “0. 4: 2 CFmllFl( 1872/J&O 10.0/10.0 "t.C* up/on 



_______.__._..______~~~...~.~~~~~..~.~~~...~~......~~~..~~.~~..~~.~~..~.~~.~~~~ 

70: 1 OWL, 25.VOO UPS 600 999.9 

IQ: ‘ wsc, 3 MOPS boo 9w.P 
,O: 11 WSI, 1.544 MPS 600 WV.9 

11: 2,7pSSC,6‘KOPS 6w we.9 

DS*~SSD swd*L. carrier “0. 5: ‘ ‘WI/‘” 432117.5 7.01 7.0 “t.v. up/m 
___..____.__...._...-..-.--. __.__...._..____..__...-..--...--..-.-..-.-..----.- 

b,. 13,” Clld C/It UP on lotat mjut. lluoln 

lo. Int*rlwlno Siwul* (rn) (m) (m) w0p~(eyop~(pyop~ (yyop) (d) 
_______.__._..._............ ___...__..._____.__...--.-......--...--....-------- 

28: 1 *SC, 25.wo WPS 600 WV.9 

2% ‘OPX, 3mPs 600 w9.v 

30: 11 aPsK, I.544 m?s wo 99v.P 

11: 217 opx/ 64 WI boo 9w.v 



oSt,SSo *,wL. Carrier 10. 6: ‘ ‘cu,W 612i26.7 7.01 7.0 "I.,. uq/m 
__..____.__.___._.._~..~~.~......~..~....~.~~..~~~...~~..~-----..----.-.--..--- 

C.,. C,lu C/Id C/It UP h-l 101.1 ab,ecc. lbroin 

"0. hu*rf*ring siyu,* cm) cm) (6) cw0~~cpapwuW wW (rn) 
___.____.______._.__...-.--.-..-~..-.----.---.....--..----..-..---------.-...-- 

26: ,WsY,25.9MWS 6w w9.v 

29: ‘esc, slws 600 VW.9 
JO: 1, WY, 1.564 WPS 600 999.P 

11: 2S7 WY, 64 SOPS 600 VW.9 

wsI%o IIWL. cwr4w "0. 7: 1 ocsK/l25 WI 7.01 7.0 "S.,. upml 
.____...___..._.___..~~~.~~~~.-~~~~~~.~--.~........-...---.---.--.-----..--.-.. 

car. Cl," C/Id C,,t m*ct. llarqlll 

"0. Intderim SionaI* (ml (0) (4) (4) (rn) 
____...._____._..__.~.~~......~...~~~..~.~~..~~~.~...~~.~~~...~-..~~...~~~----. 

20: 1 wSC,z5.vMmPs 76.7 WV.9 
29: ‘w%, 3ws 76.7 w9.P 
30: 11 WY, 1.544 VI 76.7 w9.P 
31: 2.57wsc/64Kws 76.7 99v.P 

DSSlltD s,wL. Carrier 10. 6: 1 oP%/l2s WPI 10.0110.0 "t.,. uplon 
.._._.____._.._...__..............~~~....~.~~...~........~~..~~.....~...~...... 

CV. Cl," Clld C/It object. awpin 

ho. Inrwhrira Siyule (4) (0) cm) g-1 (d) 
. . ..-.------.--..---...-.--.......-~-.~~.~...---..-..~-.-----....------...-...- 

26: 1 wsc/ 25.900 WPS 76.7 w9.P 

2% 4ww 3m?s 76.7 W9.P 

30: 11 OIS‘, 1.5u ups 76.7 9QV.9 

11: 2.57pIsC,66‘6PS 76.7 999.9 



: 

: 

: 

: 

* 

I 

. 

: 



c~Cstm sIwL. carrier “0. II: 46V?SK, I.544 WPS V.21 9.2 rt.” W/On 
. . . . . . . . . . . . . . . . . .._.__...._....-.....~.................--.-..................- 

CM. Cl,” Cltd C/It *jut. Muoh 

“0. Intwieri~ Siwut~ (m) (m) (6). OS) (4) 
. . . .._._......-.....~.~-....~~.~...---~~~....~~.~...~~.~.-..~~.~~~-..-.-~--..-. 

20: I PPY, 25.voo IMPS 73.3 999.0 

29: ‘PC%, ImPS 73.3 vvv.9 

30: 11 PSY, t.s44 ws 73.s m.9 

II; 237 WY, 64 SOPS n.3 w9.9 

Ds*I%D ‘Isa&L. c.rr1.r “0. 12: 2 w,r* 26.0 m, 9.u 7.0 I)t.r. UplDn 

C.,. C,lu Clld C,tt S,lu r/Id Wlt Obirt. “.raln 

“0. Int*rferirq Siam\* (6) (0) (ml (rn) (m) cm) (rn) cm) 

26: 1 Dpx, 25.voo mm 59.1 9w.v 

29: 6 1 OISC, IUPS 59.1 w9.9 
30: 11 1.544 @WI OTSU 59.1 999.9 

31: zJ7(YII(,6( COPS 5v.l 999.9 

DrSllLO SIWL, Carrier “0. 13: 2 W/r” 26.0 Yz 9.u 7.0 “U,. up/D” 
..__.__...._......_...-.-....--.--..-......-.........-.--......-.............-. 

CW. Cllu C/Id C/If l,,” S/Id S,,t tWut..“.,~ln 

be. Inrat*rirg Siguh (rn) (01 (ml (rn) (4) (-I (6s) (rn) 

26: I oI%, 25.voo WPS 59.1 9vv.v 

2Q: ‘WX, 3mPs 5V.l vvv.9 

10: 11 QCY, 1.544 WI 59.1 vv9.v 

31: 2,7 PC%, 6‘ COPS 59.1 VW.9 

DfSI,ED sIu*L. C*rrICr “0. 11: I wsI(, 60 IUPS 9.2, 9.2 -t.r. Up/on 
~~~~~~..~~...........~...~..........................~.....~.~.~~~~...~~....~~.. 

car. Cl,” C,ld C,IC U~jut. *wpin 

.” ,“,,,,,Clr. ‘.I, cm1 (0, ,m, (4) (rn) 



2a: I oP%, 25.voo laps 7a.5 29a.5 

29: ‘ PI*, 3 maps 78.5 m.5 

30: 11 ws&, 1.54) WPS 7a.5 298.5 

31: 257 OPY, 64 UPS 7a.5 25-3.5 

DCsIILD sIu*L. Carrirr “0. 15: 20 wY, 1.5u lws 5.0, 5.0 “t.,‘ up/ml 
.___.___.___....___...~....____...__.____...~~......~~~..~~~.~~~.~.~~~~~~~~..~~ 

CU. Cllu C/Id C/It Object. tlaroln 

“0. lnmrbri4 Sipnl* (ml (m) (ml (d) (m) 
__.._.___...___.._.....~.~...~~.~......~~.~..~~.~~..~~~....~~~...~..~..~...~~.. 

28: lwY/25.9oomPr n.3 wv.9 
29: 6Wscl 3iu?s n.3 wv.9 
30: 11 w%, 1.544 mm 73.3 vvv.9 
11: 237 -I 66 SOPS n.3 9v9.v 



14112 WI) 

DtsllID SIWAL. C*rri*r MO. 16: 1 T”,‘” 54.0 ItIt 6.01 3.0 metera up/On 
__.__..._.*_____.......~...~.~~...~..~~....~~...~~......~~~.~~-......-...------ 

C.,. cllu Clld C/It Sllu Plld S/It Vbkt. MW3ln 

“0. Int*rf*ring Siprut* (rn) (6) (rn) (m) (rn) (rn) (ml (0) 

26: 1 a~%, 25.VOO IWS 62.1 wV.V 

29: 4 PPS‘, 3 *sP‘ 62.1 999.9 

10: 11 ws‘, 1.5u laPI 62.1 w.9 

J,: 237 OPS‘, 6‘ “PS 62.1 w.9 

DEstsID SIWL. C*rri*r “0. 17: 1 W,‘” 54.0 m* 6.0, 6.0 “1.1. “jt,‘“? 

c.r. cm Clld C/It S/h slid S/It Oblrt. mrVln 

“0. Int*rt*rlns tiprul* cm) (ml (4) (ml (*I (01 (ml (61 

26: I PI%, 25.VOO HaPI 62.1 999.9 

29: ‘ ocsr., 3 IePS 62.1 w.9 

xl: 1 I WSL, I.544 MOPS 62.1 w.9 

31: 237oIYl66 WPS 62.1 w.9 

%‘,,fO SIWA‘. carrj., “0. la: 
.___.__...___..__...~.~.~...~..~... 

C.,. C/l” 

lo. Int*rf*ring Sigrul* cm) 
_______...___.___~._......,~....... 

26: 1 Ppsc, 25.w ws 

29: ‘ OTY, 3 *SF-s 

30: ,I WS‘, ,.5&C UPS 

1:: 237 OPSC, 64 saps 

I WI‘* 24.0 llaz 6.0, 1.4 meters Up/On 
__._...__.....____....-......---.-....---... 

C/Id C/l, SllU ‘/Id ‘Ill mbt. ttuoln 

.!“!..!lf~...!ll!..!“!..!“!..!“! .___ !lf! 

54.1 w.9 

54.1 w.9 

54.1 w.9 

54.1 w.9 

DrSltLc~ S1uL. C*rri*r “0. IV: 2 WI” 24.0 Mar 6.01 6.0 mtere Up/On 
~~~..~~~~~~~__~_~~.~...............................~~~~~.~~....~~~...~~~~~~..~~ 

cu. Cllu Clld C/It Situ S,ld S/It Objut. I(*rVin 

.o ,nt.rfcrlw .I% c*8) (4) cm, trn) (ma (rn) (rn) (4) 

- 



o~sIu0 SIUL, Cerrier ED. 21: 1 OPSK/OOWPS 7.0, 7.0 mt*r* u+Am 
._._....._._..._........~~.~..~~.~.....~.......~..~..~---..........--.-..--.--- 

C.,. Cl," C/Id C/It mja. Eeroln 

I.. Int*rf*rinp Sitvtbl* (ml cm) (6) La) (-1 
____.__..._.__._._._.-..~-.--..-...-..--------....-----.--..-..-.----.-.-----.- 

26: I WSK, 25.900 WP‘ 7V.6 297.4 

29: ~WSK, SmPS 79.6 297.4 

SO: 11 WSK, 1.544 lws 7V.6 797.4 

31: 737 *SK, 64 I&P‘ 79.6 297.4 

nfslafo *Ifah. Carrier 10. 22: l~sK,aow‘ 7.0, 5.0 "tar. up/D" 
.._.___________._._.---..--~...-~~.~.-----.---...-.-----.-.---------.-.----.--- 

C., . Cl," C,ld Cl,, Object. EmreIn 

1.. Interlerhb Sisml* (ml (0) cm) cm) (ml 

26: 1 OISK, 25.W MPS n.2 2W.6 
290; IWSK, 3mP‘ 76.2 2va.a 

30: 11 PI%, 1.544 mP‘ n.2 2va.a 

31: a7 OIsC, 64 KaP‘ n.2 292.8 

0&*,&w ‘Iwu, Cwrler yo. 23: ,, PSK, I.564 Iwo 1.0, 5.0 -tar. up/Dn 

cu. Cllu C/Id C/It object. lbroln 

be. Intwteriry *lmal* (0) (ml t-1 (al OS1 
. .._..._._____..._________ ,---.-----..---.-.---.~.-~.-.-.-.------..-..--------. 

20: 1 WSK, 25.w WI 74.2 W.9 

29: &Iv%/ 3lmP‘ 74.2 W.9 

SO: 11 OCSK, 1.544 mPs 7k.2 W.9 

11: 237os&,64ups 7b.2 W.9 

DCsIIED SIUL. Cwrier 60. 2‘: 16 WSKI 1.544 IWS 5.01 7.0 mtars I&/Cm 



____________..._____......~...~....~.....~......~.......~~~~..-~--~~..~.~.~~--- 

26: I OPSK, 25.',00 WPS 5a.l w.9 

2V: ,oPsK, SUPS 5a.i w.9 
so: 11 OP‘K, I.544 RbPs 56.1 999.9 
31: 237 WSK, 66 K‘P‘ 5a.l w.9 

DISIID SIWL. carrjer "0. 20: 2 WA 26.0 6Hl 6.01 6.0 aewe UplDn 
. .._...__-.................--...... ,_._._........_..._._.--.-...-..---..--..-.-. 

C.,. C/h C,,d Cl,, ‘II" ‘/Id ‘IIt ml& twoin 

10. Interterina Sipruh cm) (m) (ml (6) (61 0s) (rn) cm) 
__..__.__..__........~.~~~...~~.-~. ,._..._...__._.._...-.--...-----...-..--.--.. 

26: 1 WY, 25.900 ups 5a.l w.9 

29: ‘~,lWS 5a.l w.9 

30: llpc5c, I.564 us 5a.l w.9 

3,: 237~III64KmPS 5a.l w.9 



otsmo sIwIL. carrier ye.. 25: 300 scPc,*cPc,scPc,scc 5.01 3.0 "hr. up/on 

cw. Cllu C/Id c,lt mimer. Marolll 

"0. 
. . . . ..~r~rrlrr.'".f.i"~r.....!lf!..!fl!..!If! ..________..-._____._ !".'....!l"r! 

28: 1 OIW 25.900 mPS lb.6 wv.v 
2V: ‘ OIII, 3 *ICI X.6 wv.v 

30: 11 o?Il, I.544 lwv lb.6 vvv.v 
11: 2w o?II, h4 tws 71.6 wv.v 



.- 

OES,MD SIWL. carrirr "0. 26: 425 swc/scpc/swc/sw 5.0/ 5.0 "t.rs lp/on 
.__._..__......~..~_~.....~.....~...........~.~...~~...~~~~.....~...~~~....~..~ 

cm. Cllu C/Id C/It mjacc. ihrgln 

"0. 
. . . . . Ilf.'nf"f".fl"~r.....fIli..Ilfi..I14'-... * . . . . . . . . . . ..-... !"!....!"' 

28: 1 DISK, 25.voo lws 16.6 WV.V 

79: 1 OSK, 3 mws 71.6 wv.v 

30: 11 OSK, 1.544 II)Ps 71.6 vw.v 

31: 23? DSKI 64 KVPS X.6 vw.v 

, 



EXHIBIT 2 

CERTIFICATION OF PERSON RESPONSIBLE 
FOR PREPARING ENGINEERING INFORhUTiON 



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 knowled 
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