LINK ANALYSIS PROGRAM (LINK)™

PREDICTS OVERALL PERFORMANCE OF A
SATELLITE COMMUNICATIONS LINK

0] ilyEIN Satcom”

The Link Analysis Program (LINK) is a general-purpose tool for

. . . . . . Total C/(N+I+IM) (dB) versus Rx E/S G/T (dB/K)
analyzing a communications link between two earth stations via

a satellite in any orbit. It takes into account the signal gains and 2
losses in order to determine an overall characterization of the 2
performance of the link. sl "
The user specifies the relevant parameters for a single commu- 16 L
nications link, including information on transmit earth station, 14 /
satellite transponder, carrier, and receive earth station. LINK then g1
determines the link performance (e.g., required carrier-to-noise < ,
. . T
ratio (C/N)) or transmit EIRP. z
S s
FEATURES e
4
¢ Analyze multiple digital or analog links simultaneously.
2
e Calculate total carrier-to-noise ratio (C/N) or transmit EIRP .
for a specified link. 0 10 2 30

Rx E/S G/T (dB/K)

Compute bandwidth utilized per carrier and power-equiva-
lent bandwidth (PEB).

Assign bandwidth-equivalent power to carriers.

—— E/S Tx EIRP (dBW) = 40.00
E/S Tx EIRP (dBW) = 45.00
E/S Tx EIRP (dBW) = 50.00
E/S Tx EIRP (dBW) = 55.00
E/S Tx EIRP (dBW) = 60.00

Predict signal-to-noise ratio (S/N) for an analog signal and
energy per bit to noise-power density ratio (Eb/No) for a
digital carrier.

PARAMETRIC ANALYSIS PLOT IN LINK
(TOTAL LINK C/N VS. RECEIVE TERMINAL G/T
FOR DIFFERENT UPLINK EIRP VALUES)

¢ Select from six available propagation models (including
C EE— COMSAT PAP, COMSAT DAH, Crane, and the ITU model).
O T e | s Mode.zled impairmen?s in.clu.de r.ain attenuation, gaseous ab-
Link Lise - Tiensni Loealion: Rl Parameer sorption, tropospheric scintillation, cloud attenuation, melt-
Link ID Carier Ty | Mame: | EREOTRERNAN Code:  [ANPDIE3 Tr— . . . . i
1 i S el | Rice Hoimbera ing !ayer attenuation, and dowpllnk G/T degradation. CI|.
: il e — Anl Rt oy [105 matic data and zone maps are included to allow automatic
. DO gt e €1 [ 299 47550 fonie. =] | o 7 computation of impairments based on latitude, longitude,
; Do | EZ g and altitude.
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NI Digtal k. Frequencs 2] link. Interference & Intermod... H H T H H
e | B » Compute margins to determine if the proposed link complies
N4 Digital . . . . .. .
na Dol | E/SHPAPaer 0| [T Ancrs Dionstr o [750 with ITU criteria for off-axis EIRP emission and maximum
UEERREE  [FEY ] A | power flux density arriving at earth’s surface.
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I s BomidbEqi Pose xR FealGttd [ e Six types of reports available: Three ASCII formats — Sum-
PorCarerl80 (B [TT52 Ganat el P i [E0 mary, Detailed, and LST format (Intelsat standard); and three
Por ot OB (8] [ 977 OftaisGaniir | [007 Microsoft Excel® formats — summary, detailed, and transpon-
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Radame Loss [dB) 0.00 Pointing Loss [dB] 0.25 . .
Depolszsion(eBl [0 | Oerlosesi |00 e Generate parametric analysis plots - select the parameters for
R A the X and Y axes, and then optionally specify a third param-
LG o e N s e ) | eter to produce a family of curves. As an example, see the

plot of total link C/N vs. receive terminal G/T for different

ANALYSIS SETUP SCREEN: DEFINE UPLINK, uplink EIRPs above.

DOWNLINK, AND CARRIER PARAMETERS
e Generate report of transponder parameters towards a list of

cities in a spreadsheet.

* 8 D:\Business\Brochures\LINK\Link2.glb - Sawtooth 1 —1ol x:

Uplink Frequency (MHz)

e Specify amplifier transfer curve
to automatically determine per-
carrier output back-off.

5855.00 £860.00 5865.00 5870.00 5875.00 5880.00 5885.00 5890.00 5895.00 £900.00 5905.00 £910.00 5915.00 £920.00
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e Specify modem curve to auto-
matically convert between C/N or

VT TTITTTT [ TITIITT N R AN R R A R RN AR R AN ]
3630.00 3635.00 3640.00 3645.00 3650.00 3655.00 3660.00 3665.00

(RERSEEE R R ] | T
3670.00 3675.00 3680.00 3685.00 3690.00 3695.00

Downlink Frequency (MHz)

FREQUENCY PLAN (SAWTOOTH) - VISUALLY DISPLAYS CARRIER FREQUENCY
ASSIGNMENTS AND AVAILABLE BANDWIDTH

E,/N_ and BER.

e Specify uplink and downlink
antenna pattern files to automati-



cally compute the aspect correction of the satellite antennas in the direc-

tion of the transmit and receive earth station.
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Tel: 000-000-0000
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¢ Generate maps of required uplink earth station HPA power, or receive fl| s e e Se
. . . . 40| Longiude [deg E]} 32500 Begin Freq [MHz] 643025 Begin Freq [MHz]:
earth station G/T. (Maps are computed by Link and displayed in the An- 3| =i, R oD i
- B et e e e T
tenna Coverage Program (ACP). ACP is sold separately, or together as part | el wecn e e
of COMSAT STAR Suite. to| camertnformation Ut Cliciannies
R T— W B,
[ ] - 22| Downlink Center Frequency [MHz]: 4,232,049 UPC Power Boost [dB]
List Manager application to enable sharing data with other Optimal Sat 2| ook ot Py e i
™ . 24| Activity Factor [%] 100% Power at HPA Output Flange [dBW]
com™ software products like the Antenna Coverage Program (ACP) and Bl o iee jmel  mmemiE
Propagation Analysis Program. & mownn W e
. . . . . 32| Number of Bits Per Symbol: 2 Up\mk Free Space Loss [dB]:
e Can operate in two modes - either as a stand-alone application, or inte- [l e b et
grated as a component of COMSAT STAR® software suite. B o R TR -
38| Required Rain-Degraded Eb/No [dB]- 8. Transponder SFD from Beam-Peak [dBW/m"2]
39|  Required Link Availability [%] 99.900% Uplink Aspect Correction [df
. . 40|  Other Losses [dB] 0. Transponder SFD from Direction of Tx E/S [dBW/m*2]
e When used as part of COMSAT STAR®, LINK can retrieve satellite and 1] oSyt o 9 e
. . . 43| Transmit E/S Information Transponder GIT in Direction of Tx E/S [dB/K]
earth-station data directly from the Satellite System Database (SSDB) mak- | =" v Lo
. . . . 46|  Latitude [deg NJ: 284311 Uplink Adjacent Satellite Interference (ASI) C/l [dB)]:
ing it even easier to use. The SSDB is a part of COMSAT STAR® and sup- ul orotenices M — D —
49| Range to Satellite [km]: 38,5645 Xpdr Dik Saturation EIRP Towards Beam-Peak [dBW): 396 39 396
ports both Oracle® and Sybase® databases. : ESZE‘T;?:!‘!J?:;‘, e T
. — 56| HPA Operation Loss [dB] 05 Transpondar HPA intormodulation /M (8] 300 25 00
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79| Effective (Refracted) Elevation [deg]: 263 Required Link Availability [% / yr] 99.900%  99.900%|
ol Eoa) Doy e 2:‘ ’;3“0";0 l/ﬂ;:e[dﬂl Ay zgg Uplink Off-Axis EIRP Margin Downlink PFD Margin
Name: [CBL Folarization: [None =] Poinlings. Mame: [CGR Folarization: [None =] Pointings.. B 65% et ot UL Boekoh ERP (4 406 Conr DILERD ot Baar sk 681 s
Begin Frequency [MHz]. 430.25 Bandwidth [MHz]: 270 Beain Frequency (MHz):  |4231.00 Bandwidth (MHz):  [27.0 :: 2:“':""‘;’:’7;;2;::;52‘!‘"9[}(] 432 g:z;‘zfi"&*iiagggﬂgw 2:; ;;‘Dh;:;Z;:::S'i;i’;g[:ﬁh'ﬁilﬂ/i]‘zl *973
e et B 2| B RabsmEs B
o Deam Posk wi2: 19170 Beam Edge (dB) 300 o B Beam Edge (d8):  [2.00 L oL =00 OftAxis EIRP Limit Margin d6]; (IS8 PFO Margin (48]
89| Effective GIT (Clear-Sky) [dB/K]: 382
S/CG/T@BP [dB/K): -218 90| Antenna Downlink Mispointing Loss [dB]: 00 Noise Analysis Percent of Total [%] C/lor C/IM or CIN [dB]
91|  Downlink Depolarization Loss [dB] 00 Clear RainUp RainDn  Clear RainUp RainDn
Gain i Finame ':‘;‘\”PG”" F“j"”‘\zl T 55| Downink Aspect Canechan 1 22 Dk hemaiNose A sem s M2 @ w2
‘E\nglam Files\Optimal 5 atcom'.gaingridssOptimal1SMOPT 11 Browse. | ek w| Banawidtn Analysis U:\anAS\ Foiel fi6% oy s e a5
Andlyss Summay 7| P Enomen B Bz 0003 0304 A S dw aw w0 me
Calculate: Upirk EIRP 98| Leased Bandwidh [MHz/%] %00 33% Downlink Thermal Neise ~~ 170%  238%  17.7% 180 165 78
Link D [ Carier Type | THE/S Name | FnE/S Name | Uk /Dl CuFisgMHzl | oty Onmal DA SR Linkes W Lok st e e o By 2 &
1 Digital CAPE CANAVE.. GOONHILLY 1 54312995/ 42320495 o Jomalales: 2 s B i 3 e
2 Digital GOONHILLY 1 CAPE CANAVE.. B433.5235/ 4234.273% 103wt
3 TV/FM Washington D. C. Paris B447.1580 / 4247.9080
OUTPUT REPORT: DETAILED LINK BUDGET
MAIN SCREEN: DEFINE SATELLITE AND
A =] el [n] = B G H I J [ L M ] [x] P Q R 5
1
z Your Company Tel: 000-000-0000 m
3 Your Address, Line 1 Faz: 000-000-0000
4 Your Address, Line 2 mail@youremail com
[ Your Town, State, Country, Zip Code sy yourgebsite com
[
7 Satellite and Transponder Information Uplink Information Downlink Information
& Name Beam CGL Beam CGR
9 Longitude (deg E) 325nn Center Frequency [MHz) 644375 Center Frequency [MHz) 4,244 50
10 Transponder 1D 125CGLICGR Polarization Polarization
1 Operating Mode  Multi-Caarrier Beam-Peak Gain (dBi) 0.1 Beam-Peak Gain (dBi) 201
12 Nominal IBO (dB) -65 Bm-Pk SFD [dBWim*2) -817 Bm-Pk Saturated EIRP (dBW) 396
13 Nominal OBO (dB) -30 Bm-Pk GIT [dBIK) 27
14
5 Location Satellite Pointing Data Satellite Uplink Parameters Satellite Downlink
Index City Country Latitude | Longitude | Altitude True Effective True Magnetic | Range to | Pol. Tilt|  Gain GIT | Saturatio Gain | Saturate | Operating
Elevation Elevation Azimuth Azimuth ¢ Satellite n Fluz d EIRP EIRP [at
(Refracted) Compass Density | Mominal Xpdr Nominal
® Bearing 1BO) Xpdr 0BO)
17 [deg E] [deg N] [m] [deq] [deq] [deq] [deg] [km] [deg] [dBi] [dBIK] |[dBWim 2] [dBWim"2] [dBi] [dBW] [dBW1
18 1 Kabul Afghanistan 3452 £9.18 a -19.84 -13.84 27841 275.43 43,8989 5611 5] (5]
19 2 Tirana Albania 4132 1982 o 17.43 17.48 245,12 241.20 39,2161 43.40 Ty 4.5 -793 -26.8 7E 372 312
20 3 Algiers Algeria 3676 305 a 3185 3188 i 23266 354536 33.95 18.2 4.0 -733 -86.3 132 30T 47
21 4 Oran Algeria 3569 359.28 a 3812 3515 22988 22050 38,1756 39.56 18.4 34 -80.0 -86.5 183 378 48
22 1] Andorrala Yella Andorra 4250 152 o 28.87 2829 22773 2ze1v 38,719.2 X 1} 12.1 -4.2 pre- -2E.2 120 37E 3E
23 [ Luanda Angola -5.84 13.23 a 33.96 3393 VTR 26293 38.268.2 101.61 18.3 4.0 -733 -84 133 378 348
24 i The Yalley Anguilla 1822 296.95 a 6163 5165 12025 134.30 369788 56.31 19.1 3.2 807 872 19.1 386 3668
26 g Saint John's Antigus and Earbuda 17z 29815 o 5238 53.29 120002 134.49 3874 5E.00 19.2 =31 -20.8 =T 1.2 e 367

OUTPUT REPORT: TRANSPONDER PARAMETERS
BY LOCATION
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Visit us on the web at www.optimalsatcom.com
for more information on our quality software
products for satellite communications.
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