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ABSTRACT

Conventional non-regenerative satellite repeaters do not provide anti-jamming capability enough to provide com-
munications between small terminals in jamming environment. In this paper, We analyze the link budget and sys-
tem requirements for Ka-band satellite communication. For the analysis, we modeled and simulated the Ka-band
satellite system based on downlink power limited repeater. Assuming that a spread spectrum is applied for anti-
Jamming purpose, we also analyzed a tolerable jammer-to-signal power ratio under strong up-link jamming in the
bit rates of 2.4Kbps and 19.6Kbps.
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Table 2. Result of Rain Attenuation(Crane & CCIR Model)
Mg 99.90% 99.99%

Up link: 28.75 Ghz | 15.041(10.876)dB | 46.761(29.274)dB

Down link:18.95 Ghz| 5.955(5.082) dB |17.827(13.680)dB

g 71F0 2 89 Ka-bando A 9] 87185
o} 739l oek NE HF e A8 AAEE g9
2y 7

30/20GHz A %1 ¢} 3933 (Crane Nodel)

Rain Attenuation(dB)

0.001 0.01 0,02 005 0.1 0.2 0.5 1

% Time Attenuation Excecded
a8 4. B4 RAE
Fig. 4 Rain Attenuation in Ka-band
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|
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Fig. 6 Link Margin Comparision accordingto the HPA &
ANT size
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Fig. 5 Link budget Simulation Flow Chart in Kand-band
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|

|
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W -l . . o
‘ } BW/Date rate, = Processing gain, L: Limiter sup-
pression)
=l BKbps . f9ows o UG o
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Link condition—> Rainy
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7bed J/SE 24-25dB7bERe) ghel M AR EA =&
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t} 4dB7HE 28 AL ¥ F AU J/SE Hu) 30dB

START

&
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R E IHRP

S EE S G
- Margin 3 4

- Froe Spact Loss 4 4h

'

ProGreaGre X
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L
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Fig. 7 Simulation Flow Chart for J/S

Maimun Tolerable &/S (dB)

10 15 20 26 30 36 40 45 50 55 60
Processing Gain W/R (d8)

T3 8. A 2lol S th§ J/S Bl Z(R =19.6K)

Fig. 8 Max. Tolerable J/S as a funtion of Processing gain

(R =19.6K)
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Table 3. Basic Parameters for Max. Tolerable J/S

Satellite EIRP 65.036 (dB)

Path Loss 209.430 (dB)
- Margin 10.000 (dB)
Eb/No | 9.600 (dB)

Limiter suppression 6.000 (dB)

Date Rate » 19600.000 (bps)
Gr/Tr _9.030 (dBi/K)
- Tr ) 800.000 ,K)
Saturation point of Processing Gain(W/R) 39.313 (dB)
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Fig. 9 Max. Tolerable J/S as a funtion of Processing gain
(R =2.4K)
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Table 4. Basic Parameters for Max. Tolerable J/S

Satellite EIRP 65.036 (dB)
Path Loss 209.430 (dB)
Margin 10.000 (dB)
Eb/No 9.600 (dB)
Limiter suppression 6.000 (dB)
Date Rate 2400 (bps)
Gr/Tr 4.953 (dBi/K)
Tr 800.000 (K)
Saturation point of Processing Gain(W/R) 43.997 (dB)
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