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Status and Prospect of New Techniques for Satellite Communication

HUA Jiang' ,WANG Yong-sheng”, YU Huo-gen'
(1. Southwest China Institute of Electronic Technology ,Chengdu 610036, China;

2. Scientific Research Indent Branch, Airforce Equipment Department, Beijing 100843 , China)
Abstract ; Satellite communication has become an important part of integrated information network system in
which land,sea,air and space are united. This paper introduces the status of satellite payloads, physical
layer transmission, communication antennas and high —frequency satellite communication in satellite com-
munication system,analyzes the development trends of these new techniques and presents key techniques to
be further studied. Related contents and suggestions provide reference and ideas for the design of China's
satellite communication systems.
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Fig. 1 Analog bent pipe multi—beam antenna (MBA) payload

2.2 HFEELHM

T v MBA B HOAR 1 Bl BT R E A
( Digital Channelizer, DC) #%fof £ R 42 . %2y
€52 NI BT Pu RSS9 N L1 1T [T el Py
VR e, B 2 gy TR T MBA Y DC 24
zE 7~ = K. B H MCD ( Multi — Channel Demulti-
plexer) S 2 AR R R , MCM ( Multi - Chan-
nel Multiplexer) M EZHESE R ,A/D R Fep
B as , D/ A B Heds . &l 2 AT, DC
(LT MBA ZRGERY Ly, H: 3 A0 455 R RO B 48
ar ZUORAE IE £ 2 /R R R T A A
DC AR A SR BAE AT (530 B b 22 5 b DR A A
AI{F 18, [ AT E 3 15 T8 Y 246 %) R X 3 45
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T MBA 1) DC 2% fuf 4 A i &5 76 — 8L 7 FH A 42 12
BB A R G A B N 400 9 B e TR E AR R 4
(ACeS) \“BEHI” (Thuraya) R4t Fah HirH ) &
45 (MUOS) FITEH 43k TR E R (WES) ,

2 BT MBA 1Y DC 2 2540 7R 2 1A
Fig. 2 Digital channelizer (DC) based on MBA payload
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2.3 HFEENLRREEHE
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B A, Zoadt b BHS Dhy D S AR 42 I TR 2 i HE RS
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Fig. 3 Digital channelizer beamformer (DCB) payload
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B MBA, R T 34 A RS e i R 1 MSS R 4e,
Thuraya Fl[E PR sh T A ( Inmarsat -4 ) R S AR &
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2.4 EBHEAABHE

El 4 5 T 2 FEALPE (Fully Regenerative Pro-
cessor, FRP) 2% faf 45 ¥4 7~ 2= 181, [l v MCD? ( Multi —
channel Demultiplexer , Demodulator , Decoder ) 5 i X}
ZEAT S 1 R 52 L A R R S, MCEM? ( Multi -
channel Encoder, Modulator, Multiplexer ) 5% ¥ X} 22 #%

G RS JHHIAIZ ], FRP 2 EALFR ST J
XF#EA MBA B EATRAU N G5 RAE SR 5 8 1 4L
TIP3 ARG Bk AT 7 Ry B B A
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S EATHERS IR AR 5 R 0. FRP B A% O FR 1
JEPUHE I AL 4 (Packet Switch ) o %A A i i
X B 8 e 25 SRS AR AR AR e S I 4 . A
FEF DC A Al DCB 4 fi , FRP 24T 14 73 21 52 e 4%
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Fig. 4 Fully regenerative processor (FRP) payload
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Fig.5 Software defined communications payload

processing flow and architecture
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REEE L, DT fifp R A e i B ME S 5 (R R, (HAH
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L[] S ™ B, 0 R AR TR 7 e 2 80
P ARRAE R G 4 A (R I I i PR FIE LR
AMEFE AR e iR X EL ) R, TR, N T 2P ek
H#F OFDM 1:fE, 4t OFDM ( COFDM) iy 73 Be %
i OFDM ( BTS-OFDM ) A1} 35 [7] 2 OFDM ( TDS -
OFDM) %59 2 th T TR 3815 R 40, el M, Sk
(10 J4& i 75 P A AR R g i 1 H 4% OFDM ( CE
—OFDM) R o IZ AR &8 AL 28 P il B R 5 1L ¢
OFDM (454, &8 OFDM {558 il 21 18 43, 2% 4 0%
=S BAAL T fff CE-OFDM W3 Lk 0, AT A 4%
fiftt OFDM R4t = WX L R8T, CE-OFDM n &k
X} OFDM {5 5 #47 k84, Bl 6 4 T CE-
OFDM i F 78

QQ FFT unwrap) arctan

K6 CE-OFDM S5
Fig. 6 Baseband model of CE-OFDM
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H/INE B 2 2 A% O KR DOk, L Bk
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25 S R LT 2003 ARAF G H /0N A0 22 ik A
BOE 6 IO /INEE AL ) 3 G878 52 B o i) g HH g
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R DRI R 58 015 B0 T GHE 1 3 i Ez i 5
Rk KL R AR = RAAS i FIENE R GRS
PERE. HAT, A 3 Fhol4T i TR MIMO 1454 £ 7
AW £t VRN [ A Ay s N 4 1 /s B W
ZRBAE R, X3 S TR LA
2 oy AR I P AR Ab FRAR AT

FEZ WAk 5 = AU TR A B i i it )
AR AT A R AE LS Fil C 4B i g MIMO
R, BRI, R T RE R Ay e A8, A
b TRT S T RE 25 4% (1 R R ARA B, — i R AE2E AT 2
MR, I H., T £ KR ) A BE B 43T , AN [F) 2
HERK A5 125 5 52 B2 W, 0% 77 :0FE Ku A1 Ka
ERB EATEH, HER AU EEE
IS PE A B 802 N RAF P RE I 25 A BR

e Mty rp, — B DR IE KL B
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BEJT .
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BAZR TR O A RIFmfeimtene, 1 —0
T, SO R 2 () T N R AR FRU IR K
A, ERAEXFFRRAHES T, il A R L B9 HE
PRI B R R R — KRR KL, i i 5
U YRR s R B 24 RE&n 2
fig, ATEMREM Y T 2N REEH -1 PO
7 KR ) T ARG AR R S i B AR A | e
/N IS O A, 1 EL AT DA A T 2R
2 Z R AY FL R e 2 1) Al

A HE A R AL D HE ] 43 A 28 ] H A R4 (2
5 S BEAT RN S8 B 20T ) | 1w [ ] EE AR R 2k
WA FHA R M Z LGS B A R, it el
AR AL R AR A 2 AL AT LA R Ze i ity 1l 1] A
77 KEFEZ TS HOT B —Fh U LR S B XA
AT DL o U140 R 2 AN [R] B AR A Al R 2 B AT 20 T4
B, AR FAEAL i rh SR 2RI 80 o4

A A RZNE N —FH AL KL B U TR K
MR, R, LA LA A R R AT TR AR
KRG AT E I R IR RGBT IF R
JKF B T EAS R L T B SRR AL
J7 % BRI SRR L R RT3 A S ¢

- 679 -



www. teleonline. cn

HLIREAR

2014 4F

5 EEMBIEBEREAR

AR 1 T A5 K 1) 26 % = 4L ( Extremely High
~frequency , EHF) £ 2 OC I B & B, THA W
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