20254 st=nSAlst?| sHHISE S =2 3|

g7l g i dHo|dS 1HF CCSDS B4l A&He] F5 &4
R .

sunsunsw@chungbuk.ac.kr, jh.noh@chungbuk.ac.kr

Performance Analysis of CCSDS Optical Communication Systems Considering
Turbulence Fading

Seung Woo Sun, JungHoon Noh
Chungbuk National Univ.

ok

(e}
.

B E=EoAE AF-9F 1 FE34 AlzweA gi7] Ade] 'R #Hods 1 4 BAS FIdselth ITU-R
P.1621-2 % P.1622-1 mﬂ&—% 7]%2& <4 F9 193 THz dolA &5 = A5-9F F54A 935 7HdetaL,
CCSDS frzroﬂ e ¥} FE 7\]“’ JolAe F3 deS HI7IskAtt. dolA T4l AlzwloA t7] AdL dubgo=
T ms T 71 Coherence time & 7FA™, CCSDS #3-54l i+ GA o]& wgste] 9 ms o Eat+ AW EF
A71E Fgstn Aok AdHEW E59 A7)E Al2E XA, FEC A%, 4171 35%101 HHE T3 FAs Beo] QT
oA E 7] dF9 #%, MY Coherence time, SNR o] W& XSS AEH)HAS =) A5ttt Aekd
Algdold EHEY 24 23e FF AT E AR A4 A ke FEA Al2E Al f§83% V2 AJRE

484 & d&s AoR JgEy
A B 1:/117] W 299 coherence time (t.)S W3 A A}
= g Ak ozl HEHe 7t MEE £X W9Y 4 dx

AL AeF 2 AT AR 448734 A Fa & Uehdie, 8 ASelA s O]E On-Off-Keying

S7bl whel &g dlolE dEe] 7hed FEA (00KAIEZ WEFth $a1F A di7] Ade v,

Aol Wk #Ao] Eolxm itk B8] 20 THz~375 &2 Aleh, ¥ol8l o4 o as wol 7haw AL}

THz 9] t9S o] &3 FTA2 RF F4ld vls] 253 WP, 52 FeoA= 01315‘} =8 N3ZE 578

e g9%5s Azsits gde] Aok aHy AT o3t s, o AdEIW AL FI LI AFE

s Saets s S, A, =4 3dF 5o ZHAS HUdST F F9 ASem AL

A &4 88l o9& AAe 45 AstE HA=rHl]

| die s %I} g whe '

. - _ ) ITU-R P.1622- A9k 20~375 THz F9b
WalE fusel A BAd 2 gwe wan, o HHOR PI022TIT] EAE ROSAT T AT
~ = = T o= = 1 0=
Oﬂ?_oﬂ/ﬂu CCSDS _:—JL-T':Oﬂ UZ]—% “6]‘%)1\_]_ }\]A%q] EH7] 7(4«]0]—1:4 jHLFj %‘_;E]Oﬂ 036‘]:.‘2_ ‘zf"‘t‘ _zr _,;\_}b]_ _8_0]'9‘
SR delg Pge wdd Y mae Agsw, N T FEL BOS T R0

A A e} GALE B A Q] A]2El S BAEeITh 2 W UR, B, o e N
= T T o o= W A DR = 1 - ok ST \=] o =) ) A =) -
= . g de 2ok ghEe] b ward= Qls sk
A7 ITU-R P.1622-1[1] Aargke] 7pnket qi7) A o, ) 0 5o ¢ mﬂi ANE o] oA AELS w7
wde FIRor, szl SPH g el RS

HEA7lE 2 9ol

iH%'% 7}—X4'3]—7 O]%;ﬂl BER /\g EH7] ]d_ ]_,\J—E/\] }\]/\Eﬂoﬂ U]f(]ﬁ“: oﬂé(‘)_% 7_”

s
g AQde AtE FRAAE 1ds

= ) Scintillation, Variation of Angle of arrival, Beam Wander,

Qg @y T A FEA tAE AeE 4 ing o U 714 WEz BEmd. oldd
Aol e Fafe Mol 5ot Beam_spreading & Ml 7P B2 TR 1

g4 & 3] 7= Scintillation & & ¥ ] oy %] <]

O. A" 74 AR A dJow Al ’\Ji/] 70‘1%7} Al Zto

1. CCSDS &% Al g g W THAZ WFn o= A AT+ R 4%

B o= CCSDS  ¥E  7)we]  @lm g A AR Bl 9%%S vAH, RF F4lelA e Fast
AlE# o8 (Link-Level Simulator, LLS)E 7|Wtoz Eﬂjm‘)i} AL s b dR dlelde®
SR, FaE LLS & dAde Add as  doath

ol ojHulel o]2 REalak & olEew 2 Wz Scintillation 9] &2 log-irradiance <] &4t
4L AX 0 F 1 2 TAD o)A MES B A= ofn o E S ET, thE} o] ALke

deeth, CCSDS ®+2 1/2 ¥ 9/10 LDPC H3& 1.924 x 108 [ C,f(h)(h—ho)%dh
Aeom  Ausdam  gom, W X3 (repetition Ofnn = 776 sinii/e g

coding)® B3 THFE HE HERS ANL 5 YRS

@7413101 Atk 53] FEA A2 —]‘i—*éw OM A7IA Cih) &= P TE i}i}ﬂ]lﬂ, A 3 (um),

U RSl v vIE R s 0E 7 bt ATF WEMm), 2t W GE
el SR 20000meld), o wie] Has
2GbDS/] ‘__/\ :‘:Oﬂ/\i% ?_] 1ﬂﬁol Jé_%o 7‘:]_017}' -%]EH /‘\_]_5_9] tﬁ% ] }“j]OHZ:] 5/‘\_1 _z_;qo] Xia‘]'?lﬁ}’.

1z ol & g, o)t 4 wel Ams) FEe



20254 StREAS!

9-F-AF &A= Aperture Averaging o ©]@] 1
FEFE daAd o, Y Ag Av ved 2ol
Rl

1

D?sin 0
7 (£ZSInY
1+1.1><10( Zoh )

7/6

714 D& AFT 54 AT AP olvl gl
2 W 27199 golw, thet o] gelHt,

6/7
thO CZ(R)h2dh
|JE i — noysiedn

g7l R A AR WES BEARH] #1E
$3  #&  Ornstein-Uhlenbeck  (OU) X &ZA2x
X(n)E °]§3t.
At 2At
X(n) = e %X(n) + <1—e'1_c>-Ao%nN-§n. En~N(0,1)
7|4 At & OOK Al AlRbS om|gtth. Alzte] ujef
ARE XS T3 MY A o5 ve3 2o

h(n) = exp (X(n) - 1A01nN>

A 4 2%

Normalized autocorrelation of channel gain
T T T T T T T

051
Coherence time = 0.98131 ms

Autocorrelation

0

|
I
I L L L 1 1 L 1
0 0.001 0.002 0.003 0.004 0.005 0.006 0.007 0.008 0.009 0.01
Time delay (s)
Probability density function of channel gain
T T T T

[ Simulation
Theoretical PDF

PDF

0.5 1 1.5 2 25 3
Channel gain

Figure 1. Statistical characteristics of channel gain
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