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ABSTRACT

This paper presents an adaptive MC-CDMA transmission for downlink in mobile satelite system and

simulation results on Ka-band mobile satellite channel, The simulation results show that the proposed scheme

support a throughput of several tens of Mbit/s and a spectral efficiency range of 1 bit/sfHz to 4.7 bit/s/Hz

according to channel environments due to the adaptive broadband satellite transmission
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T2 ABdeld 87 3 ejve,

Total transmission power 150 W
Center frequency 20 GHz
Round trip delay 510 ms

Clear-sky LOS channel SNR

20 dB

Rain attenuation

Ka-band model [7]

Shadowing

Ka-urban and suburban [8]

Multipath fading

Ricean fadmg (Two-path
equal-power )

Doppler spectrum CLASS
Mobile speed 70 km/h
Number of subcarriers 32
Frequency spreading factor = |32

Max. number of codes per 16

user

Guard time 02 s
Symbol duration 20 s
Spreading factor 32
Signal bandwidth (3-dB) 16 MHz
Frame duration 10 ms
Number of slots 10 slots
Target FER 0.05
Chip combining MMSEC

Retransmission

No-retx, SR-ARQ, Chase

Maximum retransmission

Up to 3

Y 1st path: amplitude=0.707, excess delay = 0 ns,
2nd path: amplitude=0.707, excess delay = 150 ns
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h:"j'“n? HZAA (dB) 30 40
Shadowilg =A% (dB) 25.0 250
B (dB) 21.0 -28.0
T’Z"Y _ |EZ8x dB) 40 8.0
SHacowing ln=z= 4m) 25.0 250
o|4] MC-CDMA #H= #dl AlEd )]s $354
BERS Hlwsldck I8 5= 33¥ 541 SINRT
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E 4. 29 Aol Rg AbduiEEs e EE 7).

A AFAF el dol g E

Type |Position| -] H8E T0s [Medium Heavy

»° |_LOS_| 09834 [0.9944] 0.0028 |0.0028
Subut!| satellite | Medium | 0.0055 [0.5000( 0.500_|0.0000

side | Heavy | 0.0111 [0.2500( 0.000 |0.7500

0° LOS | 0.9880 |0.9985| 0.0000 |0.0015
Subur

ban, 1 opposite| Medium | 0.0000 |0.0000| 0.0000 |0.0000

side | Heavy | 0.0120 [0.1250| 0.0000 |0.8750

45° LOS | 0.8633 [0.9412] 0.0108 |0.0480

Subur

ban 2 | satellite | Medium | 0.0197 | 0.4736| 0.2632 | 0.2632

side | Heavy | 0.1170 [0.3540| 0.0442 [0.6018

45° LOS |[0.9404 (09711 0.0067 |0.0222
Subur

ban 3 opposite| Medium | 0.0115 |0.4546| 0.2727 |0.2727

side | Heavy | 0.0481 |0.4565| 0.0435 |0.5000

90° LOS | 0.8705 |0.9504| 0.0276 |0.0220

Subur| o ollite | Medium | 0.0795 |0.3333 | 0.6379 |0.0288

ban 4 id
SI8€ | Heavy | 0.050 |0.3333| 0.0954 [0.5713

90° LOS | 0.7799 |0.9005| 0.0345 |0.0650

Subur | sosite| Medium | 0.0691 [0.3894] 0.4746 |0.1360

ban § id
sile Heavy | 0.1510 |0.3355] 0.0625 |0.6020

E 5 =4 Aol tig FdeEES el EE 7).

A BE

s " Ak
Type |Position) ¥ | g & & 55 Tiodiom | Hoavy

0° LOS |0.9814 |0.9964| 0.0024 |0.0012

Urban| satellite [ Medium | 0.0093 [0.2501| 0.7499 |0.0000

side [ Heavy | 0.0093 [0.1234] 0.0000 [0.8766
Urban| O | LOS | 09898 [0.0923] 0.0052 ]0.0025
roan

opposite| Medium | 0.0052 |0.9980| 0.0020 | 0.0000

side  ["Heavy |0.0052 |0.5005] 0.0000 |0.4995

45° LOS 0.1333 |0.7081 | 0.0436 |0.2483
Urban

5 satellite | Medium | 0.1531 |0.0509( 0.9157 [0.0334

side | Heavy |0.7136 [0.0436| 0.0099 [0.9465

45° LOS | 0.4716 {0.7908| 0.0766 |0.1326

Utban| oo iellite | Medium | 0.1536 |0.1900| 0.6914 [0.1186

side [ Heavy | 0.3748 [0.1852] 0.002 [0.7846

00° | LOS |0.3036 [0.8324] 0.0537 [0.1139
U"H""‘“ satellite | Medium | 0.1034 |0.2226| 0.6529 [0.1245

side  ["Heavy | 0.5930 [0.0471] 0.0330 [0.9199

90° LOS | 0.8728 |0.9794| 0.0039 [0.0167
Urban

5 satellite | Medium | 0.0101 [0.4444| 0.5556 [0.0000

side [ Heavy | 0.1171 |0.1154| 0.0096 |0.8750
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Asle AE B 5 o

2oz FH$H e dig AlEeeld FAnE
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2 FER (Frame Error Rate), %8, g8
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