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Exploration and Experiment of Low Information Rate
Satellite Communication System in S—band

SHANG Junna',LI Lin' ,LIU Chunju', WEI Yanfei’

(1. School of Communication Engineering, Hangzhou Dianzi University , Hangzhou 310018 , China;2. School of
Electronic Engineering and Automation, Guilin University of Electronic Technology, Guilin 541004 , China)
Abstract ; The frequency distribution of current satellite communication is introduced and compared, link
budget for S-band satellite communication is given,the exploration and experiment of the satellite commu-
nication system in S—band is presented. The low information rate satellite communication in S—band is veri-
fied and analyzed by developing the short message and voice communication equipment. Results show that
satellite communication system of low information rate in S—band using omnidirectional antennas can play a
role in emergency communications and it has such advantages as low cost,friendly terminal , convenient ap-

plication, high safty and reliability.
Key words :satellite mobile communication system;S—band ;low information rate ; emergency communica-

tion ;omnidirectional antenna
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Fig. 1 Using frequency regulations schematic diagram about land

mobile communications by Radio Regulatory Commission
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Tab. 1 Users link frequency range of the main foreign

satellite mobile communication systems

2% i iﬁﬁﬁﬁ’ﬁ%?ﬁ@/MHz _

A7 T
Inmarsat 1626.5~1660.5 1525.0~1559.0
Thuraya 1626.5~1660.5 1525.0~1559.0
CHET 1610.0 ~1626.5 1610.0~1626.5
“EERA” 1610.0~1626.5  2483.5~2500.0
Skyterra 1525.0~1559.0  1616.5~1660.5

2006 4, HE JCL L A B2 By S AR L PR LA

Yk S ) R A R 3 bR v AT T (A N R AR
JoZk L B R ) oy BUAE ), K S M B2 483.5 ~
2 500 MHz 73 B 5 Jo 4 i I i T2 Ik 5 ( Radio De-
termination Satellite Service , RDSS) , 1 L2 S MRS
EJ@ T RDSS™ B S AL i {5 — 1R £k ik R 1 4
HE ALHE AL SR G AE N 1Y 2 [ S R SR IT
ROTFEM S BB AT AR, o H A MER T T A2
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Tab. 2 Parameters of China Sat—-6A repeater

HESH 18
TR A 35 4 1) R T D)/ dBW 41
TEWAEEEE/(IBW - m™) -107.2
TR FFEY (dB - K -3.55

¥ At R/ dB 3

R Ay A EHR/dB 5
AT/ MHz 2 007.5+2.5
TAH R/ MHz 2197.522.5

B R AV 5E/ MHz 5

K5 RS HRALRK(4) ~ (5) 1%
[%] =-107.2-3.55-27.5=-138.25(dBW/K),
(6)
c

[7} =41-190.89-19.85=-169.74(dBW/K) ,
d

(7)
[ C/T], [ C/T] A

[%} =-101g( 105 +10""™ ) = ~169.74( dBW/K) ,

(8)
Tk i A0 B2 i #% ( Binary Phase Shift Keying,
BPSK ) AH i ] 470 1 M7 E 0 D6 T — 2 il i i
#% (Binary Amplitude Shift Keying,2ASK) F1 — il
B 545 ( Binary Frequency Shift Keying,2FSK) i1
fift I AR TR FE AR R, BPSK AH T 8 fir 225k
(K E,/n, bt 2ASK F1 2FSK K3 dB, X H W5 & 1%
HS R AT ARSI —2F 1 R, %A G
TATYIRAZ R S W B PR AE R G H R BPSK
JEE R, MER P, <1070, H[E/n, ] =
8.4 dB, HzU(3)%%
[%} } =8.4-228.6+16.99=-203.21(dBW/K) ,
(9)
KL C/T), [ O] ARAZS R (1), 'S B I
AR TR R ARG AR R A 33 dB, 0
SR P4 %2 3 52 A ( Frequency Division Multiple-
xing, FDM ) + 1% 43 Z 3it: ( Code Division Multiple Ac-
cess, CDMA) BE2t, 16 255 | ASSH T4 IR (308 T4k
FEIMA ARG , F G0 H] 7 00 A7 65 2% A 12t 23 AR
Wb, TS BRI R DREE RS, i TR g
AR R 2 2B R AT 0 & A5 Y
AR T R/ AR (bR bl 20 P s/
i 3 b IR rhCo il ) B O P A R B IMEL, TE P i
R PN 2 i S R R S A B ARG R AL A5 &R
girh iEE P AR RO T R . A

JRyBE % 1) ) 0 2 0 52 B TR G e A Al 5E
[Py | BB PR, I, S H51 B AR 5 T B2 3
RGBT BEE I RS2 BR G A5, SO AL
2 PREEER A2 S8R A W0 il 52 A | i 1) 24
B AR AR SR R L, (R R As D R A A
AR, AR 22 8T A2 98 6 (Multiple Phase
Shift Keying, MPSK) 25l 77 20, I 5873 K A% S B
BTRERGENEM,

4 ZHEHH

S T RAE TR S A B R TR RS R4,
PERCP R 6A VR NSLE AR, DAERAE WA TAEIRE,
B —TARRZS b S7 TAE, B Ku-Ku:36 MHz( |47
14 462 ~ 14 498 MHz/ F 4712 712 ~ 12 748 MHz) ; S—
S:30 MHz ( | 471980 ~ 2010 MHz/ K 172 170 ~
2 200 MHz) 3¢5 MHz ( _[-172 005 ~2 010 MHz/ | 17
2195 ~2 200 MHz) , %5~ TARIRES B Ku-
S.15 MHz ( F 4714 483 ~ 14 498 MHz/ F 172 185 ~
2200 MHz) ;S-Ku:5 MHz( 2472 005 ~2 010 MHz/
4712 743 ~12 748 MHz)

AR #ER , AR B AT AT R R AT AT LA
KIS BB, AR N ATFN R AT AT DR ] Ku
A A FH R OB AT DU 8 ARy R AT A R
AT AR AT DL A R R
4.1 ERARZE

AT b AR R TF 1T 2 P PR RS 5
R AT & R T —3K S AR B iU A%, an
K2 Fis,

BEas EESHANT .

(1) By AMH 1 995 MHz+15 MHz;

(2) iy A% .2 185 MHz+15 MHz;

(3) Wk a8 Pk T 3 6 7, 4 B o7 B 5 ik
31.5 dB;

(4)HA F Bk A SMA H201

K2 S BB At 5L 151
Fig. 2 Photo of the S—band analog repeater
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UEAE XA S A5 BAIG 3 5 TL R 8 A5 R G k1T
Bk, i 0 A8 A5 e A 24 A EWE R s, anfEl
3R, MRAEEEEK TR M EE R R EEARAR AT .

(1) 15 B3 .50/600 b/s;

(2) KHHIE .2 W;

(3) KA F .1 995 MHz;

(4) B .2 185 MHz,

SLUG SRR AR N IR S Th 4 R 5
F T A e e Ik 3044 dB, R Tl A 15 A e 181 1D PR
2 dB, e 4 AR

K3 s ISR 5]

Fig. 3 Photo of the interior closed loop experiment

4.2 EHHLELIE
TERES: S ABLIRHR DA G R G i, 4

ST R 6A $RAILAY S-S FE A7 AEEURT Ku-S A0 B
ACHEREAR I TR UE AT S ABLICH R A
HAE A ATATME X L AR R S BB I T AL
BRGPERE . SC50 M SR b T b s b s, b
TR 9 m F42 S BB 1 R L 9 m
F14% Ku ARECA) K2R M HA% i 4
1 R S-S A B S AR T, T
ARSI IR AR R R EVERE , 23R
FH T2 005 MHz.2 006 MHz .2 007 MHz/E Hy %& 5t 45
ROSEGEE R L 3, Hoh R VAR BHUR PR RS
I, GoMWR REEIE 25, R Y RS R F o2
W, C/N, J 3 1
F3 S-SHMUBARBLER

Tab. 3 Experimental results of S-S independent mode
R EH R,/ P/ G/ R/ F/  (C/N,)/
#/MHz (b-s') W dBi MHz MHz (dB-Hz")

2 005 50 2 3 1.023 2195 37
2 006 50 2 3

1.023 2196 47

2 007 50 2 3 1.023 2197 51

KU 2 R Ku-S BB s | 285 i
A, Ku—S BB ACBERI S LE S-S i Bl s Ax &t
R DR T 5 I, SE AR 45 SR N3 4 R,
HF RS R, (PG R, \F, .C/N, & [A L,

T4 Ku-STHEATIHER

Tab. 4 Experimental results of Ku—S cross chain mode

T F/ R,/ P/ G/ R/ F./ (C/N,)/
MHz (b-s") A\ (dBi) MHz MHz (dB - Hz™")

i s 14 490 50 4 60. 49 1.023 2192 44.5

b T HE 14 490 50/600 4 60.49 1.023 2192 44.5

FH = it HiE 2 007 50 2 3.00 1.023 12 745 49.0

WP ES 2 007 50/600 2 3.00 1.023 12 745 49.0

ATLAE H, S-S MBS AR, AR
2 005 ~2 010 MHz, & 5} 45 % % F2 005 MHzHT,
/NTF2 005 MHzHYA5F S0 T HRHE I, 18 A A0 20 L 1o
i, Ku-S 2T, R BATRA R FAT 55
W@ 4F T S-S Phr B PN TE Ku-S SRR Ku
ARBE L S B 4 Th R 40 25 oK) R T BRI
At USSR R T LA R G RE 4y, Lok, 7
— SN ZGEAE I A, 75 BRI R 55, AR
JLR SRR RO S AR Ku-S S8Rl IR
PEHEFEAT TR BT S5, 72600 b/s A 8 A% i

AR, AT LA R IR Rl R . SRR AR SCBET
S BBRAR Bl R TR (S R & B Hl],
AR LA T RS 3 T LR T i R, 58
S DL A 0 [0 4 A0 B S AR A 7oK

5 HRiE

A X TR AR B A AR B AT A B
ZJa e T S BB S HA AR B AT B TS A
BefF g TR @5 000 IRl X S #iB%
DRI & 2R SO T T sE B AU | X Bt
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