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ABSTRACT

This paper presents error-control schemes which may be used to transmit high rate ATM cells over a satellite
link. Since ATM network requires very low bit-error rate, concatenated codes are mainly employed. Typical
concatenated codes have a convolutional code as an inner code, because it is decodable by soft decision. As their
outer code, Reed Solomon codes over GF (2%) are used to correct burst error occurring after decoding an inner
code. Concatenated codes for 155 Mbps wireless ATM are proposed on the basis of the general 155 Mbps
TDMA frame structure, In this paper, performance of concatenated codes is analyzed by an approximation method
and verified through a computer simulation.
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33 2. ASIUY Wi 7=

214 ATM 98- 3347148 ARl AlgA =
< AHpAdE JiELE NEHI gleERE
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o] whebaaey®,

AR EE dubdes T3 33 Fo] YRR
(inner code), 9]¥-EBF(outer code), 18] UEj"]
H(interleaver) & FARCP, v g ogut
#Hoe#w dxtA EF(soft decision decoding)7} 7}
3 3B Al8ale, R I RE iYEe] &9
el kgl ARl fburst error)E E4HO
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242 F(convolutional code)E WHF-EI3E, RS ¥
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AR mde] AR FEEE 4o dol] AF
% 9)3) 8-PSK (phase shift keying) ®=E o]44F
TCM (trellis coded modulation) BM]ES- WH¥3E
2, RS }3E o3y5e v AHNYEE AME
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B =Eollale 155 Mbps 94 ATM A$-g 9

g 2RI R AgREe Aeg BNt
B =Rdl4] 3eigk Anese :I"iT: 7~8 dB

2]  AlFxRzREH](SNR, signal-to-noise ratio)el|A]
1070 ol3le] w]E=egy QPSK WxF 7Hystel,
iz as 24433 E ¥yiars RS RiE
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a8 4. 155 Mbps TDMA =3 7%

E 1. 155 Mbps TDMA =) 7o) A3ale

Per Unit Nun Total
contents
bis | ous | %L obis | s
Reference burst 2,548 14.96 2,548 | 14.96
Carrier & clock Recovery 350 2.06
Unique Word 50 0.29
Out Bound Message 2,048 | 12.03
Guard Time 100 0.59
In Bound Signaling burst 1,524 895 24,384 | 143.19
Cartier & clock Recovery 350 2.06
Unique Word 50 0.29 1
Out Bound Message 1,024 6.01
Guard Time 100 0.59
Traffic burst 19,940 | 117.09 308800 234185
Carrier & clock Recovery 350 2.06
Unique Word 30 0.29 2
Traffic we]e] 19,440 | 114,16
Guard Time : 100 0.59
Lis 25732 250000

A ATM PollMe didig-S 33 TDMA
Alaglg AMgsle Zie] wigARlTh B wFel4]
gk TDMA =% P2 STM-1(Synchronous
Transport Module-1)2- 7]4Fe.5. 23] 42} o] A
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EE/HA ATM RSS90 AR Ay

Halgdem®, AP WR-TzE E 19 7)1&3)
t} o]& ey ¥ Zegel Fr)= 2,500 usE
dlele] A4S 17029 Mbpsolch AlglAsle A
BASE e eFAAYESE AMsiEYE Fol
441 E(redundancy bit)7} 7k wleba] Fof
2 A7kl Fgt Aueke Bz fsiAle de)
B ATEL modof gl X 19 7)&w =Y T
Ze F53) R S SR, FE3kE <Y do]
8 A4l e =Hdl F2E wsAgic
155Mbps TDMA x#9] F-ZeA ¥E37F €8xt
32 ANe vAE=(bust) WHe] Out Bound
Messagee} E#H dlolef(waffic daw)e]s, 170.29
Mbpseil4] 200 Mbps7hz| 8] wo]e] xi-&4] w3t
of uhg ZHY FF Al HEvled FEEE
¥ 2o viehigdck oo Cartier and Clock
Recovery, Unique Word, Guard Timee| ¥z
v B Wslx] god Add HAeR Zohd
HEE 25 ¥59) %%Hl_i gt 7R
th F 2614 & 5 Re] 200 Mbps ¥ dlo]
B Hp-god EAY doles EEE 85%~
89% o)k

E 2. Eg—% Yapo] w155 Mbps Zelyl TR

170 | 190 Mbps | 192 Mbps | 196 Mbps | 200 Mbps
Mbps

ity | bis | vae| bis [42e] bis | e8] tio | Rt

Reference burst 2456 | 282 24m 2932 299
75% —— 863% || 842 [— s22%

Ou Bomd Messze | 2048 | 2342 2m 241 2492

T Bourd Sigualing burst| 1534 | 1702 1718 1% 171%
852% b 8415 ] 81.7% || 704%

Ou Bomd Mesage | L024 | 1202 1218 1254 1280

Traffc burst 19940 | 22,247 N8 2,049 7418
- 89.4% 88.4% — 86.6% 848%

Trffic Dets 1940 | 21,747 21981 2M9 2918
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F7)e BelEhd, o] A4 7led RS ¥39 K+
255 (=28—1) B} Aolof glc} shie] =g o
o)El 19,440 W]E(biE 2,430 vlo| 2ol Fmigl
t}. =Y dojsje] REsle EFI9E o]FA]
DR K 243098 ok Adulsle Zlel wiAs)
vh 2,4309] ofrE 2558} AL AeRE 2433
1627} gl2=, RS H32) K& 449 7Psslc

zHy] Fx] B44 JeEHE EdY saE
Welld]  o]Foiz{e} 3] wiEel <l Zo]
(interleaving depth)s= RS H&e] Kol wzl A3
A ¥k 48 B, K=2307d alejaly o)
= 2430/243 = 100]3, K= 162°]9 2430.162=15
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® 3. K= 2432 RS 3o i3k A4 n

o A4
¢ N n YEE
1 245 7 85.01%
2 247 8 86.01%
3 249 8 85.39%
4 251 9 86.06%
5 253 9 85.38%
6 255 10 85.76%

23 4. K =162 RS ¥3¢ digh 2xpyze] 5

o] 2
t N n BFE
1 164 8 86.43%
2 166 8 85.39%
3 168 9 85.71%
4 170 10 85.76%
5 172 11 85.62%
6 174 12 85.34%
7 176 13 84.97%
8 178 15 84.94%

Hlo]E] AH4ge) 170 Mbpsgl ¢ F 1e4 B
%o] Reference ®2E%} In Bound Signaling B
Euje] Out Bound Message2] BB 22} 2,024
BlE2} 1,024 w]=ojun] o}& RS W3¢ AlE2 &
Aksta 256 ule]| =2} 128 wlolEr) Mo}l am{ER
o]l 7kt RS &9 K& 1280] Rt} o
Egg B&Ed AM4EE RS HEe} o8 REE
Reference ¥2E9} In Bound Sighaling ¥ AEo
AHgRleh, slese] FHA] A7 EAIE op1’t
th o]E siZsr] % whY & shbe Al el =
F AL AAREE, I2i LRAATEe A
RS ¥EF AM8sls whgelrh o] 7S] Out
Bound Messaged| AF&sle RS H3s EdY o
olelo] AMEElE RS F-3E Hys] ezl
(shortened) RS #3.2 Al&#he 7o) 7ls3lch o]
S A WY s 2 AL 2dY dele e
AMEEle RS 39 B37)% ot FHEeH
M2 RS ¥Eo] B37]E 7Y 4 olvhs Hol

44

th 299 T waege] PAlrleg £4H
7] wiel #d M ofgt ARE EErjd)
AEo 24 RS $38 BI7|ox 59 mie
sl K8 A AT $ ok dE 29
Apse] Rggo] 7/8°ln EHH  dlofed
[166,162] RS %, Reference BA~Eof [132,198]
RS F&8 AMEshe 7ol 33 Zeqlel oig &
AL FEXE el 17 59 ) 15552
Mbps TDMA 9] el AMS7bsgt dd4s
of & Aelsldl ¥ 59} 3}

‘ Mwy B l

Cleleda
HETIUNOI=-1S

162 -128=34
o M zer0 podding

|
)

(188, 162IRsM A Sl J
=

2 5. A ZHde] A Fap EER

i 5. 155 Mbps TDMA =] 3o 7}agt 43

¥s
RS | Reference ¥{AE |in Bound Signaling B BliE
s e [ g [ gy [ 2
6/7 {130,128] 2 [130,128) 1 [245,243] 10
[132,128] 2 {132,128] 1 [247,243) 10
- {134,128] 2 [134,128] H {249,243) 10
[130,128] 2 [130,128) 1 [164,162} i3
[132,128) 2 {132,128] 1 [166,162] 15
[136,128} 2 [136,128] 1 [251,243j 10
89 [138,128] 2 [138,128] 1 {253,243) 10
{134,128] 2 [134,128] 1 [163,162] 15
910 [140.128] 2 [140,128) 1 [255,243] 10
[136,128) 2 [136,128] i [170,162) 15
1o/t {138,128) 2 [138,128} 1 (172,162} 15
11712 [140,128] 2 [140,128) 1 (174,162) 15
1213 [142,128) 2 [142,128] 1 [176,162} 15

4, GHREFE ABSH= 155 Mbps TDMA
of Zefg] =
2FEARF3E AP Azl ZHd
T2 W= doly 4SS ML AE
£ E 62 Reference WAES} In Bound
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EYNY ATM 258 U QYEE A5y

Signaling ¥~ Eo)| [140,128] RS ¥3& + 11/12 2
ARTE AMSLL Bl wAES [174,162]
RS H& + 1112 ZA¥E3E AL 7S 3
d TE REE ek o] of dlols] Mg
496,396/2,500 = 198.56 Mbps o]z},

E:3 6, AHELEE 73k 155 Mbps TDMA =39

72 W3l o
Per Unit Total
contents Number
bits us bits ]
Reference burst 2,960| 149! 29600 1491
Carrier & clock Recovery 350 1.76
Unique Word 00 0235 1
Out Bound Message 2,460 12,39
Guard Time 100, 0350
In Bound Signaling burst 1,731 8.72 27,696 13952
Carrier & clock Recovery 350 176
Unique Word 50 0.25) 16
Out Bound Message 1,231} 620
Guard Time 100 050
Traffic burst 23,287 117.28 465,740} 2,345.60
Carrier & clock Recovery 350 L76
Unique Word 501 0235 20
Traffic o o]&] 22,787] 11476
Guard Time 10| 050
SUM 496,396 | 2,500.00

I SFFS0l HERS +3

B EFeldE 7~8 dBY Alsdiaben|eA
1070~107%2] HEQ$-S Z= oAHFE QT
Bt oo oigl AHalgk 4EEiE fsiMe 104
olAe FEAAL fdsel Yok 2B} olRL
HAle} A4FsH(computing powen)slellAlE A|7ke]
Ao <ls Brlsslag s AEAe
HPEe R o]l $4S FF vlEQE9 o)
gasteh  AENse] R38e R 8w,
GF (2™ #1e] ¥2E 4EE 7KKE [N, K] RS
F359 2HAATHE re} sxk oElm e
+ 93 Jejeid(perfect interleaver)e} rFg¥tcl
TR HELRE 4] $3 A4EE )
3= D]*%ﬂlr Zch

RS B o] wjEes
8 m=38 WEE shie] RS F39] AJgE &
o, WH-FE E3Fe] AELFYE

Py 9413 B ¥9 BE03YE

Ps i HRE BEFe] AROFHE

Py i W4T BEFo ulEo g
eo] 107'Re} Aoka sl s& ofEeg) o] Z
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B33 478 LRAHEE 7 RS FEole &

TR Hell 2e+i70e 2BAEL Sl 4 9l

dEel A¥iE REF FF AR e

n, s T} o] 2YY 4 ok

n, < (2t+1)( )6‘*1(1-a)”“'+‘>

t+1

+ (2['1'"2)( 8t+2(1 )N-(H—Z) (1)

)
+ (2t+3)( t+3)6”3(1—6)’v_‘”3’ + o

A @) 8 A et s 3 wwe}
o

-

@i+ (0 +1 Jot 711 — gy-sien
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A a2 = 8a] "99-] Vol24 NolA

weba n, ke oldlsl 2E AMMIE FpAck

N

n, < (2t+1)(H_1

)61+1(1_6).\'~(t>1) (1+X+ X2+ )

- -1—-1_X (2t+1) ( tivl )6"‘(1»—3)‘”'"”” .

shisl RS¥EE KBS A2AEE ade) oF
HEe PIEE BEF YLLFRE AL of
2hs} 7] Feizick
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Aue TUSE vlEF shhole) v)Ed 257}
LAY Ay AELF7} ArlEE wESE P9
NELFUE P oS WANE DEk

Lpi<p < py

oMiT L WELE F4oF 7~8 dBe] ALE
diaguleld 1070 ~ 10778 BlEeEE 719
WE-RE Bige] vELE & 5% 4 3tk
, U3 gel Aags e X350l
(T—10log (N K)) ~ (8—10log o N/K)) dBoi|A]
eolsle] H| 204 BARY dA¥EE 7~8
dBY] AlEuizhgnielA 1070~ 10728 H|EeE
£ 942 4 gk [253,243] RS Rl &8 8/9
ol A4REE ALY dARREe vlEg F49
g E 79 AHelslick & 764 BEe] dAHE
o} wlEege] 107 I3t Hr] e
3 EEF ¥|ELSo] 6.82~7.82 dBY AlFdi
SHollA 6,25x10 o5} Fejof ok

E 7. [253,243]+8/9 A %50] vlES S FH 9] o

Ps9 P, ¢ sl

& é X A

1578210 < P,
1L.25x107* | 1079 | 3.85%1077 | 1.262%107°

=1.262x10~"
: \ L1 27Bx107M SR,
. - 93x107% | 2.187% 107 -
6.25%107% | 5x10| 1.93x107% | 2.187x10 <2.187x10-"
. | 1901x107P < Py
1.25%107° [ 107" | 3.85x1077 | 1.521x 107 o
< 1.521%10

V. gisisel 2oy Zdnt

£ Aoy zejalge F&) ® 59 7|¢® 155
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Mbps TDMA =}l F-&of] AUR; AP¥F2] A
=2 AR Y (AWGN, additive  white
gaussian channel)Atell4] BAjstaich meldgde) A}
45 Agise S 90l 164 SRBE
Z3 viEl8] ®BE7]E AME3ISIoH, RS -39 %
3 d@ElEeR fEEls e o83kt
AibsEe] A ofEe] =AY AR ¥z
A%l 7~8 dB2] Al Z o Akg0] of] 2
1079~ 10779 BlELEE JEAE HEE]
del7ie {8k 2=d AsFAiE 1 dEeE
Reference ®AEel EY wHiEl] Az x5
FEE 1070~ 10779 vEogS WEY £ 9lF
©l In Bound signaling A€ol AMEE F5e] A

1.£400 T
1.E-01 k=
1E-02 F =
&
B TE03 Fivs
—w {108, 128] A 10,82
1.E-04 H e V2R A ZR] M1 B
=i 180,78} 1712.8
| 142,1 713 B
1.5-08 H [142,1268] 42/ :
-m—UNCODED "
1E-08 -
Q 1 2 3 4 5 [ 7 8

SNR

08 6. K=162% ul, Reference YA Es]
H4rlett AR A

1.E40
1E-Q1 L
1.E-02
i L
] 1E=D3 [
[ mlauae e
108§ -w-Dieumlwine
i
| —a—(132,128] /9.8
[ 120,128] 8/10, 6
1.E-08
e NCCDED
1E-08

&NR

0% 7. K=243¢ o), Reference ®AEo
ZAgrtedr Qs s34
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CHHA AT g A ddrEe) 458

& e =707 atemg 7.8 dBe Al

Ef Aol olrek AR 1070~ 107109 w2
258 48 F USRS B F ok AT
BE eyl Zol& vehis 05 dBS] Alsd
gu) 7oz Ho 10° BlEe] melue i)
et Eeg wlamd AME RS Y39 K7}
1629 7§92} 24391 7ol whs] Reference A
E, In bound signaling #AE, Ejg e X
47P5 AA¥E 45 29 6%8 a1 114
ZA vEpsich

1EX0

1.E-01 ¢

1E-02 |

E T . i
HA1EO3 proryrnaars s
——[130,128] /105
1 E04 - &= [100.128) #O/ 1T B
=i~ 140,1208]411/12 B
{147 128] 42/12 6=
1.E-0% H "
~# UNCODED
- 1E-08

SNR

02 8. K=1624 d, In bound signaling B AEe] A
7 e A A5

1EQ0 prrrs
1.601

1E-02

£ 150 _\ :
124,128 +7/8.B=
1.E-04 e | 135.128] 420,
e 1 T] 9.0
140, S0,8=
1.E-05 by
—S—{NCODED
T
1.E-08 = i
o 1 2 3 4 5 6 71 8

SNR
O3 9. K= 2434 o, In bound signaling W~ &
A7ls% dAtE 534

)

b £

a8

1.6400 —
1E01 |
1.6-02
@
w
1603 | —+l1mosiaina-s
e S TAAL- R RN-UL]
b [ 174.062] 41712 B 5
1.E-04 [176. 1621 M2 13.8 45
—*—NCODED
[
'
1.E-05

www.dbpia.co.kr

Q 1 2 3 4. 5 ] 7 a
BNR

Zol} APY AR ATFA

10. K=1629 9, =Y H2Ed A48
|3 eI
1EHRD
1.E-01 k-
1E-02 Fol
o
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= { 240.243] +7/8.B M0
1E-Q4 | = (281200 w900
e [ 2603, 243] V9,80
1605 M - [ 755.243] 49/ 10,8 =40
.= UNCODED
1.E-06 — i -
< 1 2 3 4 5 8 7 8
SNA
11, K=2434 o, =Y wirEe] AHerleyd
AHFE AAeFAl
1.E400 T
1.E-0
1.8-02 |
-4
& 1.6-03
—t—Pytyrance Wl
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VRO e e
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12832021449 B0}
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1.E-08
0 1 2 3 4 5 8 7 8
SNR
12. K=243% d, 155 Mbps TDMA =] 7

41



AT =EA] '99-1 Vol24 NolA

1.E+0

1 E-0

1.E-02

B8ER

=—+—Dntarénce W23

1.E-03 ([138,728] 40/ 11,8-0)

= rgnning AR |-

= in boling 31
Him.128] A Bet)

—_——RA R

1.E-04 M (172982} M/ 11 G 5)

i UNCOCE D

1.E-05 o
Q 1 2 3 4 H B 7 (]
SNR

38 13, K=162% ®, 155 Mbps TDMA ZHY T
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#el mojAly e B 155 Mbps 4
ATM Aol At d4¥3E A9g 5 glck
155 Mbps TDMA =Z#3] F3ef AP Ax1E
T K7} 1629 A% 25445 He] 54 RS ¥&
2} 10/11 HEEREIE AR ARE O¥ 12¢] X
o Tl AR APFE ZANY A
veligel K7} 2439 7= 2R EHe) 5
4 RS F-3ef §/9¢] ZAT-EE o8 A2 2
¥ 13¢] =alq] TR MY A3 mod
¥ 2 =AKAc

V.4 E

B ATl 155 MbpsT 94 ATM Zo]
ALY AP E AYsta, oY e B8 At
B A A5e Bk 483 det
vleld] cHel AdAe dubdql 155 Mbps TDMA
xzZH]] FR2E wlEloeg RS R3o] A¥ABPE
A A Fell ZgRse] YE g ARk
zade] A=A AFE A8l RS HaEd
AR LRAANIe 3R] E3ng 3l
AL AgEzel B 2{5A44FHE 7 RS
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