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Abstract — For the Gaussian channel with intersymbol- with single-user coders and decoders. If, when decodintingub-

interference (ISl), it is known that there is no loss in channel channel of a particular vector channel, we make use of symbol deci-
capacity if the receiver is an ideal minimum mean-squared er- sions from sub-channels that have already been decoded (i. e., sub-
ror (MMSE) decision-feedback equalizer (DFE) with error-free  channeld throughl — 1), we refer to this as intra-channel feedback.
feedback. However, combining the DFE with channel coding is Since this vector channel can be cast as a memoryless multiple-access
problematic. Transmitter precoding and reduced-state sequence channel, the optimal successive-decoding technique developed in [2]
estimation are two common approaches (cf. [1] and references can be implemented. For any given vector channel, performance po-
therein). This paper introduces a new successively-decodabletential will improve asL, the block size, increases.
coding technique that effectively combines channel coding with ~ Hence, the original ISI channel is treated as a compositias bf
decision-feedback that is housed in the receiver. sub-channels which are to be coded and decoded successively using
single-user codes, with or without inter- and intra-channel feedback.
I. THE CHANNEL MODEL

Consider the real-valued discrete-time Gaussian channel with inter- HI. EXAMPLE

symbol interference (ISI) represented by Consider the response of the 2 kft-AWG26 channel (i./e.,= 1,
hi = —0.6, hoa = —0.15, h3 = —0.12, hqy = —0.05, hs = 0.00,

Nl andhe = 0.05) [1], which is operating at a coded-symbol signal-
Yk = Z hjar—j + e, () to- noise ratio ofp/o? = 18.0 dB. The following figure compares
j=0 the theoretical rate of information transmission for several schemes.

. . . ._The average mutual information is plotted as a function of the total
where {z;} is a sequence of zero-mean, independent identically-

distributed (i.i.d.) transmitted symbols with powéHzi] = p,
{hi}r," is the finite-tap discrete-time, post-cursor channel re-— Channel Capatity with i1, inputs

sponse, andny} is an i.i.d. sequence of zero-mean Gaussian NoiS 3 g e
samples with varianc&[n}] = o>. The average mutual information §
of the channel (bits per channel use) is maximized when the symbiS
distributions are zero-mean Gaussian random variables with pawer
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Il. SUCCESSIVELY DECODABLE CODING TECHNIQUE Feedback
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We describe the two-level successive decoder for the ISI channg 2
from which the corresponding coding technique is easily inferrec(_E‘j
Begin by blocking the channel output sequence into vectors of leng! 2
L. We view this vector output sequenceldslistinct vector channels, =15
then-th of which is given by S
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Note thaty, is statistically independent afy.— ;. Therefore, if °o 1020 SONumt()erofSC(:)odeSG(()N L)7° 80 %0 100

N > [M£L=L], then the output sequence of theth channel is

tdhe output sgqﬁerr;? (;T a melr_r:;fr)yless vecI:tor channel.hThus,I WE hrffl‘ﬁenber of sub-channel& L. It is evident that increasing the vector
ecomposed the IS channel ilmomemoryless vector channels t aﬁengthL can provide substantial gains for each scheme presented and

are statistically re""?“ed to each other. that there is an advantage in implementing inter-channel feedback in
Outer-level coding allows thé&v vector channels to be decoded

) . . ) . addition to intra-channel feedback.
one at a time, starting with channkland ending with channeV.
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