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Abstract: This talk is started by reviewing our previous work for MIMO 

turbo equalization for broadband single carrier signaling.  Then, a 

simple structure that combines turbo equalization and decoding of 

correlated sources in multipath-rich multiuser Rayleigh fading 

multiple access channels (MAC), where the correlation between the 

sources is exploited by vertical iterations (VI) between the 

decoders. The bit-flipping model with a flipping probability p is 

used to express the correlation. The proposed simple structure, 

spatial concatenated codes for correlated sources, can achieve 

turbo-like performance over MAC channels suffering from severe 

inter-symbol interference (ISI) even with short memory 

convolutional codes. First of all, to achieve turbo-like performance 

we introduce VIs to exploit the knowledge about the source 

correlation by exchanging extrinsic log-likelihood ratio (LLR) 

between the decoders. We then add a rate-1 doped accumulator 

(D-ACC) to flexibly adapt the variation of correlations between the 

sources. We found that D-ACC makes it possible to achieve better 

matching between turbo equalizer and decoder’s extrinsic 

information transfer (EXIT) curves, and further helps the 

equalizer’s EXIT curve reach a point very close to the (1.0,1.0) 

mutual information (MI) point. A comprehensive EXIT chart 

analysis is presented to evaluate the convergence behavior of the 

proposed structure. The results of computer simulations confirm 

that in multipath-rich environments the proposed structure can 

achieve excellent performances, 1.02–1.28 dB away from the 

Slepian-Wolf-Shannon limit, at 1% outage probability with 0 ≤ p < 

0:5. 

 

 After a short break, this talk focuses on a very coding technique for 

relay systems without equalization.  In relay systems, the 

probability of error occurring in the source-relay link can be viewed 

as representing correlation between the source and the relay. This 

talk proposes a simple iterative decoding technique, 

accumulator-assisted distributed turbo coding (ACC-DTC) using 

2-state (memory-1) convolutional codes, where the correlation 

knowledge between the source and the relay is estimated, and 

exploited in the destination. The relay only extracts the un-coded 

source bits, interleaves, re-encodes, and forward it to the 

destination. To adapt the correlation variation due to the link 

quality between the source and the relay, we add a D-ACC to assist 

the decoder’s extrinsic information transfer (EXIT) curve to reach 



a point very close to (1,1) mutual information (MI) and avoid error 

floor. The results obtained via a series of computer simulations 

conducted to evaluate convergence property and bit-error-rate 

(BER) performance show that the proposed ACC-DTC provides 

much better BER performances compared to the conventional 

distributed turbo code (DTC) and its advanced version, super turbo 

codes (SuTC). 

 

 Some theoretical basics supporting the techniques presented in this 

lecture, such as EXIT chart analysis, EXIT-based code design, and 

convergence property and mutual information will be provided 

prior to the key part of the lecture, but the timing of this very basic 

part depends on the reaction of the audience to the instructor’s 

presentations.  Also, some key questions will be spread in this 

lecture to verify the proper understanding of the participants.   
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