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ABSTRACT

In this paper, we propose performance improvement algorithm for high data rate
wireless personal area network (HDR-WPAN) system using turbo code. Turbo code
increase detection delay and computation according to iterate counts. However, turbo
code has been shown to be very close th the Shanon limit, can be classified as a
block~based error correction code. Turbo code has gain about Ey/No=58dB at 10
the multipath indoor channel. In the result, HDR-WPAN system adopted turbo code
has reliable communication by low power.
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Parameter Value

Modulation Trellis -coded 64QAM(55 Mbps)

(data ratc) Turbo code 64QAM

Encoder Variable, 8-state convolutional code
Parallel concatenation of two RSC

Code Rate R-12R 65

Interleaver Random Interleaver

Framc length 2044 bytes

Decoder Algorithm Viterbi, log- MAP Algorithm

- 776 -



Turbo Code® A}&3F [IDR-WPAN Al 28] A5 ubel 3t

2 FelAs HDRWPAN Al2gs} BEIE=
A 2¥-E& AWGN #A43t dojgd M A&
gojdste] EHch Algelo]d FHetvigte X
17 2o

AWGN BER Performance

—e—TCME4QAM |
- Turbo-Code Her-1
—— Turbo-Coda her-2

" Tuibo-Code Her-3 [}
—<— Turbo-Code lter-4
&=+ Turbo-Code lter-5
¢--- Turbo-Code lter6 | |

BER

]
Eb/No [dB]

29 5. AWGN Y 8] e} BER 4% 34

% 5% AWGN sldelA TCM-64QAMT} ¥
HISE &8 64QAMo] BER A%E& uved
ot ol EHRIZ9 N AL Hol 7ol
AWGN #dellA] 10%9] %< 27 98 27
HE Ep/Not TCM-64QAMe A} ¢F 11.5dB, E|K
2= A WA ubEolA of 10dB, uHE3147}
7V} we dF WA wEelA o 58dB7t Ha
sit}. BRI =9 WhE 3471 ZI13d) o &
TF=& Epy/Not] BERY A% & ZolAlAul uky
9] ke 2 B3 A9 2 A4 371
g 7HAES ¢ F Aok

Oy 62 AW FAAY @44 TCM-64
QAM3} EJHIE= 64QAMS] BER A%< ekl
o Al BHMY 4% £4E A Feiag
Zt #HF AL /A=00667), rayt HWTF A3
(1/A=21), 23262t A8 74 Azl
=14), rayZt A A AHGF(y=7.9)2 et
E}§ 2 Saleh Zd& Ab2-33ich

Fading Environment

Turbo-Code lter-1

1 +-— Turbo-Code fter-2 [
Turbo-Code her-3 §:

—<— Turho-Code Her-d |

- -%-=- Turbo-Code Her-5

10° +-€ - Turbo-Code Her-6 |_

Turbo-Code her-7 3

12 13 1w 15 1. 178
Eb/No [4B]

a9 6 AW RAAY 87049 BER 4534

Ay 2YaQelA 107} BER 452 9dd &
5 & Ey/Nox= TCM-64QAMo A eF 17dB, E{ R
o A wiAl Mo o 152dB, UF WA
gEol At o 112dBo} Ey/No7t 2788 2 4
oty 3 £YP BER ASolH HRIEE A}
892 A% 3 WA wEE TCM-64QAMO
ulg) oF 18dBe] oSS, UF WA wEe of
5.8dBe] oj=& zt:=

v.Z B
B =R HDRWPAN 22we] 4%g

MAEE "o m EHRISZ=E ALIHAxn

2735 Al FAAd HAA A8

HEFSE AME3 Al22 98 350 F7}
oA met B3 Ad R A83e] F7HE tHed
28} QoS(Quality of Service)ot WHZ T&Ao]
& BER ZdolA & of, 4u F4:d #7
A} 10%9) BER A%< =37 98 835 E
Ep/Nox 71&9] TCM-64QAMo Al o 17dB, E| B
FEE AR A9 A WA ghEe A of 152dB,
dF Ha wEoA oF 11.2dB9] E,/N.7} 27 4¥
th ol HEZE=EE AT Zf 71& Aladgd
t} 3o} 58dBY] Ev/N, o5& 7} wgch

o] A7z & u, HDR-WPAN A|2%o}A] E
HITE AMEEtE 7|& A&dET 2 geg
QoSet A4 AEe FAE & & ok

ok
et

=t

[1] E. Dahlman, B. Gudmundson, M Nils on
and J. Skold, "UMTS/IMT-2000 based on
wideband CDMA," IEEE Commun. Mag.,
vol. 36, pp. 70-80, Sep. 1998.

[2] N. Farber, B. Girod and J. Villaseno r,

"Extension of ITU-T recommendation

H.324 for error-resilient video

transmission," IEEE Commun. Mag., vol.

36, pp. 120-128, June 1998.

IEEE Std 802.15.3, Wireless Medium Access

Control (MAC) and Physical Layer(PHY)

Specifications for High Rate Wireless

Personal Area Networks (WPANSs), 2003.

[4] John G. Proakis, Digital Communications.
4th Edition. McGraw-Hill, Inc., 2001.

[5] E. Villebrun, "Turbo-decoding with close
to optimal MAP algorithms." Diploma
thesis, TU Munich, Sep. 1994

[3

—_



