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A Study of Channel Error Mitigation for GSM

Networks

Student: Cheng Hung Tsao Advisor: Dr. Wen-Whei Chang

Institute of Communication Engineering

National Chiao Tung University

Abstract

This study is concerned with .the joint source-channel
decoding algorithms having higher robustness against bursty
channel errors. The proposed decoder exploits the residual
source redundancy and the channel memory information
through the use of minimum mean-square error (MMSE)
estimation. It is important to address the importance of matching
the real channel behavior to the channel model on which the a
posteriori probability computation is based. This task was

accomplished by using the exponential curve-fitting and the



iterative gradient-descent techniques to characterize the channel
with memory. We use a mobile communication platform to
simulate GSM system and develop the index-level and the
bit-level MMSE decoding algorithms. Simulation results
indicate that the index-level decoding algorithm performs better
than the bit-level decoding algorithm, but at the cost of

increased complexity.
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(Zalﬂlmj
(5253,-1# =20, (log,, e ;%{[Y(m)—logm (;a.,b’lm)+|091o eJ
| (2.15)
| AT
[zalﬂlmJ
68 E :—2(|Ogloe)zl L X{Ky(m)—logm(zaﬁmj)
a,00. “ K ) 2
(ga'ﬂ' J (2.16)
(B e e)@i[,imﬂ}}
62;,3]. :20‘1(|091oe);%_ y(m)_|0910[§a|ﬂ|mj+loglo ej
2.17
| _mATB (2.17)
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SRARE A BRI B T B T x F S

g Fe T a3 Vi A2 HF FlHRImizr e g
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Rt — AR ENE AR 1 gi%] B W 48 344 (Forward error control) ¥
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B3l & BRI pde {Ir A e LR H R - B s
oo ARAR R R B L HRAE > AR Y A
jodnle & o) 305 35 A 2 (SIMSE) « ¥ - Btk i v e

mﬁl‘gﬁ%lz'i B 2Ly ={y., VoW R2 8 5T iy mu:i?ﬁ;:]fz 5l B 2 18 %k

B 5 POX (1) 7 %X {0 L, ML) o S0 S 7 50 5 2 B = b 25 s hgE

BRI G PSRRI R P G 5
= o
Vt:ZCiP(thllyl) (31)
i=0
Compute Conditional
V. VQ X, | Channel| v, P PO yr)
—ty > » @ posteriori » Mean | —»
encoder . .

probability estimator

B 3-1 » & & %42 R
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Bl ens i Qe ae Rk B B P |y)[7] - § 254 R

L\‘’P‘ﬁi“lf‘a‘%g‘gP(XtH’D .

P(XI | yl) (XI yl) = M—Ollt(XI) (32)

ZP(Xt’yl) Zat(xt)
X =0 X =0
Co ()R T e B o AP ERAELGEE BRI B

TR - BT ACEE R BB E BB

B2

P(xIxy) o #FFAFHY - 15 7 2 BRI g 1 DI iy

%

By PRI~ x  x B ER Dy T A L o x R
TF 2w P Ty T E M e Aot o g () T ARIEE S

at(xt) = Z_:l P(Xt’ WER ytv YI_l)
a0 (3.3)

M-1
= > PO, XX Y PO )P (X yi )
X_1=0

2o a,_,(%4)=P(x .Y ) » g a(x) ¥ J‘/‘;f'ﬁ;g'@g DY e X N

g R oM H W 8 F g 4n B g (x,) 4o T E

(%) = P(Yo | %) P(X,) (3.4)
=P(X,, Y,) |

SMMSE % 7% e % Pt dofe Ml g 453845 1251 » 2 W E B 4
B POAX Xy )FE R P o A el - By ol R R
HERHE T L - BMAET o 0 NP4 Gilbert #5732

Fritchman #7] > #& 2135 5 P(y, [ %, %, ¥ 1) 6797 32 o
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5385 TAROM A > Te P % | Biane)s
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P(e)= ﬁ P (e) b (e).b_, (&), .. 05 (&) (3.5)
FFAPBEREERRNT RS- BRAEKS - 05 7 4 aR
A o R g A Fe P D A ARSED () D B - B AR IED () F
B oo R g EBPFTRE S

)= o] [R 6, @)1 (3.6)
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A E A BUHYE A FOT BB F o F - Fa4 %Y oGilbert
Wip A Fritchman i€ 3 503 % 5 — S fs#ics - cnB 7 2 4

Al g F* Gilbert i F Ho3 P o A do R B F 240

9 b
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0 0 1-5,
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BT Pele,) {Fmr GEHEALEHRBIPUILT) - L BEEFLE
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33 Pe, 16)P(E0 1600 PG 16a)P(6 ) 43)
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4;’ . 2 . A= ;, :—;“, § = ’;} 20 'é': ?:' [EA = BN 2 .\k
7 T~ SN k = - —~ N 2 1 1
B R A TP, o) PR R B TR el i #0A] $dc{b,g,h}

+ Y e
T & -
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P e = h ife =land ¢, =B (4.4)
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1-b  if (c,¢ ) =(G,G)
PC, 16, 1) = U (4.5)

it (¢,.6,.)=(G.B)
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ERE R IR

P (U,) = m (4.10)
L TR AT B R B T
P(Xm [ Xm) Z{lF;O(F:jZEUK) ::2 :(; (4.11)
AR Il S A S -
PWJm=ffW&M&m)’&e@im2M4} (4.12)

m=0

PO 2T A enil i R VRN (A iR 2 2L 3y, =R
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Ly

4.2.2 Fa Lanty
fe— AR i P 'E.“‘ﬁs?]ﬂ!év’ﬂ?% PRS- B NIEEF
% 2 5 (Mh-order Markov process)- £ i* 2351 B3| E 4 5 NI+ 5
FARAERPFR AT DT L EEEIRF L AN-LBE 25 A
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HWERRNEFARAE AT - Bl RIS - FERF -
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A A EERIRA T B FP(x[x,) 0 fe b R E
FP(yIx) » AT K F BRI HE SRS > T i A ]
FACT

P(X | Yo) =C-P(¥, %) D P(X %) P(x_ ¥ ") (4.13)

X1 €J

He CHm3i 4.

1
T PYI%)- Y PO X g) P X

thleJ X‘,le.]

Ho J:{o,l,...,zM —1} o FHCEY KPR EEHF > a2 E

(4.14)

ZXIEJ P(Xt | yt) =1

4.2.4 %%tz ip|

FaEBEE - BEHEZ I OERPBFPXIY) o xed o i
- BHFRAIBRF P FLE SRR - TG A T 0 L
¥R * &) 352 453 ) (minimum mean square error criterion) %k iz
Bl 5t o 2 RRIER > £E LS H AT AT

B e, bk x THEER T SdkE o
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