== 04-29-12A-14 YZEAG 3 =4 "04-12 Vol.29 No.12A

the}dl Design Issued thEk E|HE 39

(Y]
54

e 2, 3 7]

B

Performance Analysis on Various Design Issues of Turbo
Decoder

Taegeun Park, Kiwhan Kim

2 o

LogMAP %3 7213¢ A43e B %37t Held %3 A5l $7ehy, 098 QUoE s
efEle] =rle) wske Be viEls e stmdde] ¥AEst BHez AU old) & EEME
Log-MAP & T7l% 7lke] Eli %3718 AAT o 83 4% 2 skodo] 39=d 9% 018 +
et A ol Ee ANBLT, AR oI5 Wad HE B35 A% LIAGE Bl W 2AY e
Ao SRS} F5 4509 YL TAse] SR, AR, o) HEGE 27t 5 v)E, 6 wlE 2w T
HIER kil ¥E A QA MELge] THete A5 BASATE LogMAP ¥ GTelEe] Fely
Q) MAX*ol Higt ShEdle] BAES} BE AFE HE BRIk MAX* 94 F ARE 2 0F 84 ¥4
2 259 2YS2E PR smslo] ke 2U 4 ok e ANy 9E$ B o) 29
SFols YES IS A43l] 4E BE 4% A2 A =Y Aol B9 Wlud FRe P4 &
S1e-& Fasjich

Key Words : Turbo Codes, Turbo Decoder, 3GPP, Log-MAP

ABSTRACT

Turbo decoder inherently requires large memory and intensive hardware complexity due to iterative decoding,
despite of excellent decoding efficiency. To decrease the memory space and reduce hardware complexity, various
design issues have to be discussed. In this paper, various design issues on Turbo decoder are investigated and
the tradeoffs between the hardware complexity and the performance are analyzed. Through the various simulations
on the fixed-length analysis, we decided 5-bits for the received data, 6-bits for a priori information, and 7-bits
for the quantization state metric, so the performance gets close to that of infinite precision. The MAX operation
which is the main function of Log-MAP decoding algorithm is analyzed and the error correction term for MAX*
operation can be efficiently implemented with very small hardware overhead. The size of the sliding window was

decided as 32 to reduce the state metric memory space and to achieve an acceptable BER.
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