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Performance of pilot—assisted coded—OFDM-CDMA using
low—density parity—check coding in Rayleigh fading channels

Young-Shin Ahn*, Jae-Ho Choi** Regular Members
e o

2 wRolqiz thE AR ol%%Al $74olq LDPC =S COFDM-CDMAS] A&a1: 71¥e Aekstcl.
o

LDPC suiis #3810l S79) wet AWGN Aldolet H3t sloly Aot 07 234 48 Yeh
A **1 NEel Falo] Qoo Aok thE A= slold Adel ZgelMi= LDPC w9 g5 w3tk 4]
A0t ASHE. SNRo] 16 dB el3lel v A o[EEA #el #a3hio] 13 elslel LDPC sl %5

7S vHEe) 9 olsle] BERZE 37| $fdlAE LDPC z=eo] #HgE] A Kel $H7] COFDM-CDMA S417]€)
S 9 @ G AR AN P4 B8l Aus A% el EeAAe ath oF ol ANel 13
LDPC =8 Baslyl 4 Ao dojele} #a]e]e] n]go] 1:30]2kd Aokt whalel LDPC Ad ¥ $35hr]i=
dlolel, slelel % welalel wgo] 12:10] Heh 14 Mol mps Hele 4wtz A R4 9 Fa] 9
G UG AFR W ol o AuE SelE Hush P LDPC mtel %ssole AgeonM FUR
Blole] &l 13 LDPC siineh o $58 458 9% + 9ok 0F A% A Aold A Szl

-0l r-vo‘v

Aket 7S COFDM-CDMA Alxglo] A &3e] 1 A% ¥A8 4, Akt wale] 4ol &5% LDPC
5124E A8k Al2=gle n|3ted SRN tf BER &9 HIHO‘?P%%%LHH¥?§1&MG
Key Words : LDPC Coding: COFDM-CDMA; Pilot; Rayleigh Fading Channels.

ABSTRACT

In this paper we have investigated a novel approach applying low-density parity-check coding to a
COFDM-CDMA system, which operates in a multi-path fading mobile channel. Developed as a linear-block
channel coder, the LDPC code is known for a superior signal reception capability in AWGN and/or flat fading
channels with respect to increased encoding rates, however, its performance degrades when the communication
channel becomes multi-path fading. For a typical multi-path fading mobile channel with a SNR of 16 dB or
lower, in order to obtain a BER lower than 1 out of 10000, the LDPC code with encoding rates below 1:3
requires not only the inherent parity check information but also the piloting information for refreshing front-end
equalizer taps of COFDM-CDMA, periodically. For instance, while the 1:3-rate LDPC coded transmission symbol
is consisted of data bits and parity-check bits in 1 to 3 proportion, on the other hand, in the proposed method
the same rate LDPC transmission symbol contains data bits, parity check bits, and pilot bits in 1 to 2 to 1
proportion, respectively.

The included pilot bits are effective not only for channel estimation and channel equalization but for symbol
decoding by assisting the parity-check bits, hence, improving SNR vs BER performance over the conventional
1:3-rate LDPC code. The proposed system performance has been verified using computer simulations in
multi-path, Rayleigh fading channels, and the results show us that the proposed method out-performs the general
LDPC channel coding methods in terms of SNR vs BER measurements.
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