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I. INTRODUCTION

Variable size list decoder(VLD) is first discussed in Forney [2],
which selects more than one candidate messages if the message
passes the given criterion. Though list decoder is seldom used
for applications, it is well-known that the Generalized Viterbi
algorithm({GVA)[1] employs the fixed size list decoder(FLD)
in its mean process. In this paper, we newly propose the GVA
which uses VLD, instead of FLD. Then the coding theorem is
obtained.

1. PRELIMINARIES

Ve denote a discrete memory less channels characterized by
P = {Py, j € Aji € B}, where A = {0,1,--+,a — 1} is
the input alphabet and B = {0,1,---,b — 1} is the out-
put alphabet. We are concerned with a g-ary tree code,
each branch of which is assigned with v input alphabet. A

N information sequence of g-ary alphabet can be denoted
N

Wi o= uj U Uit -ui, N , where, u;y € U, t =
1,2,--- N, i= 1,2,-~.qN and U is a finite alphabet of
{0,1,---,g—1}. The path from the root to the N-th level of the

tree specifies the information sequence u;~ and its codeword
sequence. So, the rate of the code is defined by R = 1 ~lng .

Let the sub-sequence of path u;~ from the root to the n-th
level be u;™. Let the codeword sequence of the path u; ™ from
the root to the n-th level be x;, and the received sequence
from the root to the n-th level be y*", respectively.

[II. PROPOSED ALGORITHM

The algorithm is described as follows. Step 1~Step 2 are the
same procedure of the original GVA, and Step 3 is for the
decision rule for the variable size list decoder.

{ Initial condition and Recursive procedure }
(Step 1)Initial condition : At the level n—1
g%~ ! has their list, the set of survivors.

, each state of

For the level n (L < n £ N), repeat (Step 2)~(Step 3),
recursively.

(Step 2) Path extension: At the level n, all retained paths
are extended by one branch as u® = u® 'u, weU. Then
each metric of Sq¥ paths is calculated.

(Step 3)Path selection and Testing: At each state of g
we denote the likelihood of the k-th most path as Pr(y™™|x(3)
!. Fach path is testing with the following decision rule, if it
should be listed or not.

For testing path umN R

L—1
b

l’ﬂl )

P “n - (l)
I'(y 'x(l))

1We denote the likelihood of the path ui ™V as Pr(y*™|xi™). On

the other hand, we denote the likelihood of the k-th most path as
Pr(y""lxz’g)).
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holds, unm” is retained in the list. Else, discarded.

{ Final path selection at the check tail }

By L — 1 known symbols, ¢“~! lists are reduced to one list
with Step 2 ~Step 4. Then, by T — (L — 1) known symbols,
the best path is selected among the survivors of the final list.

IV. MAIN RESULTS

Let the probability of decoding error be Pr(E;). It decreases
as the threshold decreases. lowever, if one makes the thresh-
old small recklessly, the number of retained survivors would
be too large until the final selection at the check tail. Con-
sequently, we have the definition for the error exponent for
the proposed scheme as liml,_,x —L-In Pr(E;) with the tak-
ing the threshold A so that — - In Pr(Eo) —0 (L —o0),
where Pr(E32) is the probability that more than one inncorrect
path is listed at the final selection.

Theorem : There exists a tree code with the proposed
scheme, whose exponent is lower bounded by el (R) ,
{E.»,(O’l,pL q) + o1 - ep(R)},

max
Q.01.p1 €D

E.(01.p1.9)

I3
~-n| (S ) (Swrm )|
Jj€EB \i€A ked

Di={0<m <1, 0120,E(01,p1,9) — ;1R > 0},

er(R) = ma% E.r(v,q),
J . (2
V. CONCLUSION

qreDs
D3 = {EOF(I/, q) —vR>0, v> 0} ,
Eor(v.q) = Z Z ¢jFijIn
keB jeA

We proposed the new version of the GVA using VLD. Then the
lower bound of its exponent is derived. At some channels, this
bound is larger than that of using FLD. We also observed the
property of the proposed scheme by computer simulations. [t
shows there exists some domains where the proposed scheme
has lower error probability for the average retained path size,
at the sacrifice of the retained path size fixed.
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