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Design of Maritime Satellite Communication Systems Sharing
Frequency with DVB-S2
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ABSTRACT . .

In this paper, the Ka-band maritime satellite communication systems for mobile terminals are proposed. The design includes
the link budget analysis, determination of modulation and coding schemes and the overall structure of a transmitter. To avoid
the harmful effects on the existing DVB-S2 services, the proposed maritime satellite system using the same spectrum with
DVB-S2 at the same time employs the very wideband spreading transmission. Additionally, omni-directional low-gain
antennas should be equipped in a mobile terminal to reduce the system cost. These two considerations limit the maximum
transmission rate of the proposed system. Due to the limitations, the proposed system includes 36 dB or 39 dB spreading
gain depending on the modulation scheme and a link-adaptive repetition method depending on the level of rain attenuation.
To support short packets with minimal performance loss, the turbo code used in 3GPP instead of LDPC(low density parity

check code) is adopted. By combining them, the overall structure of low-rate maritime satellite communication system is

designed.
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g?atio;y Rx antenna gain 63.7 dBi
Tx power 27 dBW
. EIRP 65 dBW
Satellite T 91 dB/K
Mobile terminal Antenna gain 5 dBi
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Passloss for uplink (30 GHz) 206 dB
Rain attenuation (0.1% outage) 20.7 dB
Rx antenna G/T (satellite) 21 dB/K
uplink C/T -133.7 dBW/K
Rx signal power (Tgs=300 K) -1089 dBW
Noise power (100 MHz) -123.8 dBW
Noise margin 3 dB
uplink C/N 119 dB
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EIPR for downlink 45 dBW
Passloss for downlink (30 GHz) 203 dB
Rain attenuation (0.196 outage) 10.3 dB

. Rx antefma G/T 198 dB/K

(gain = 5 dBi, Tgs=300 K)
Downlink C/T -188.1 dBW/K
Downlink C/N -39.3 dB
Required Ey/Ny 15 dB
Boltzmann Constant -2286 dB
Noise margin 3 dB
Estimated data rate 36.0 dB (3.98 Khps)
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