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Wireless transmission is rapidly growing and has
gradually replaced traditional wired solution in many
applications, e.g., personal communications and lo-
cal area networks, on account of the advantages of
mobility and ease of installation. Due to the de-
mand for multimedia services, the trend toward high
data rate transmission is also inevitable. This 3-year
project is to combine powerful unequal error protec-
tion (UEP) and space-time coding schemes for chan-
nel coding of high-rate wireless multimedia commu-
nications. The first year of the project was devoted
to studying the UEP capability of space-time coding
and establishing the related theoretical fundamentals.
In this year, research efforts are focused on combining
the puncturing technique with conventional space-
time codes to construct a new class of rate-compatible
punctured space-time codes for UEP. The proposed
UEP codes not only provide remarkable performance
against multipath fading but also offer flexible choices
of code rate for use in multimedia service. Moreover,
all punctured codes in the same family can be de-
coded via a single decoder of their parent code. It
hence greatly reduces the hardware complexity of the
associated decoder. We also present a design criteion
for optimizing the UEP capability, based on which
families of powerful UEP codes with various rates
and memories are given by a computer search. In
the next year, we will develop an efficient decoder of
the proposed UEP schemes from a soft-defined radio
perspective. Then, its DSP/FPGA implementation
will be conducted. The obtained results are expected
to be beneficial to both theoreticians and practical
engineers, and will promote more UEP space time
codes for use in wireless communication systems and
networks.
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9:=[(2.03),(1,2.0),(0.2.2)]
000
111
111 3 14 217 192
001
111
111 3/8 16 133 1.00
011
Vemory Generator Sequences of e Puncturing Code ) A, B,
Parent Code Table Rate
110
010 3/4 8 3.67 4.83
001
[110
010 3/5 10 6.33 8.50
101
=[(1,2,1),(13.2),(3.2.1)] 1o
g [olG2D032),62 2 011 3/6 12 033 017
9:-[(2.0,2),(2.2.0),(2.02)]
101
111
011 37 16 167 150
101
111
011 318 20 4.33 4.83
111
Generator Sequences of Puncturing Code N
Memory d2,(C) d2,(€) Ay B,
Parent Code Table Rate
10 1]
011 3/4 6 0.83 0.92
00 0
111
11 35 8 0.17 0.17
000
=[(0,2,2),(2.3.3),(1,2.2)] 111
5 | 2T0A2MESANE 2 11 346 16 6.41 8.86
9:-[(2,2,0),(1,2.2),(2.3,1),(2.0,0)]
00 0
111
11 317 16 0.40 0.50
001
111
111 3/8 18 0.17 0.17
011
Verory Generator Sequences of ) Puncturing Code w® A, B,
Parent Code Table Rate
011
110 3/4 8 3.00 6.33
000
011
11 35 12 4.50 9.04
00 o
[(0,2.2),(3.1,0),(3.3,2),(3.2.1)] 111
9:=1(0,2,2),(3,1,0),(3,3,2),(3,2,
6 28 11 .
92=[(2,2,0),(2,2,2),(0,0,3),(2,0,1)] 36 1 600 9.00
000
111
11 317 18 0.33 0.17
[0 01
111
111 3/8 22 0.46 0.46
011
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P TR R
Memory=>5,6 > QPSK 7 %#

Generator Sequences of Puncturing Code N Generator Sequences of . Puncturing Code N
Memory d2,(C) 42,6 Ay B, Memory 47, (C) 47.,(C) A B,
Parent Code Table Rate Parent Code Table Rate
100 [1 10 1]
0111 4/5 2 0.25 0.13 0110 415 4 0.42 0.79
0000 [0 00 0f
1101 [1 11 1]
0111 416 4 0.25 0.25 0110 416 6 0.27 0.59
0000 [0 00 0f
1101 111 1]
0111 an 6 0.50 0.25 0111 a7 8 0.13 0.22
0010 [0 00 0
1101 [t 11 1]
9:=[(0,2,2),(1,2.3)] 0:=[(0,2,2),(2,3.3),(1,2,2)]
2 16 1111 418 8 0.25 0.13 5 24 0111 418 12 0.13 0.13
=[(2,3,3),(2.0,2 =[(2,2,0),(1,2,2),(2.3,1).(2,0,0
0:=1(2:3:3).2.0.2)] o0 1 o 0:((220),(1:2.2),2:8,1),(200)] l1 00 of
1101 111 1)
1111 419 10 1.00 0.50 0111 419 16 0.90 1.06
[0011 100 1
110 1] [1 111
1111 4/10 12 175 131 0111 4/10 16 0.13 013
011 1f (101 1]
111 1] 1111
1111 3/11 12 0.50 0.25 0111 3/11 20 0.81 0.84
01 | 1111
Memory Generator Sequences of ) Puncturing Code ) A, B, Memory Generator Sequences of (©) Puncturing Code 06 A, B,
Parent Code Table Rate Parent Code Table Rate
1000 [1 11 0]
1000 45 4 0.13 031 0111 4/5 6 0.50 0.56
011 1] [0 00 0f
[1 00 1] Mo11 1]
1000 46 6 0.50 0.25 0101 416 8 0.25 0.25
0111 [0 00 0f
110 1] [1 11 1]
1000 47 8 0.50 0.38 0111 4 12 0.63 113
0111 [0 00 0f
=[(2.2.2),2,1,1)] [t 1ot =[(0.2,2),(3.1.0),(3.3.2),(3.2.1)] L1
3 |22l 20 1001 a8 10 075 063 T OGN 8 1111 48 18 5.00 6.25
9:=[(2,0,3),(1,2,0),(0,2.2)] 9:=[(2,2,0),(2.2,2),(0,0,3),(2,0.1)]
o111 [0 00 0
1101 111 1]
1011 419 12 0.75 0.63 1111 4/9 18 0.66 0.77
o111 000 1
111 1] [1 11 1]
1011 4110 14 1.00 0.75 1111 4/10 20 0.50 0.75
011 1] 0011
111 1111
1111 311 16 1.00 0.75 1111 311 22 031 047
011 1] 0111
Generator Sequences of Puncturing Code N
Memory 42.(©) 4 (©) Ay B,:
Parent Code Table Rate
o 11 1]
1000 4/5 8 14.25 25.38
0001
o1 1 1]
1000 416 8 0.75 0.50
0101
0111
1000 47 10 0.50 0.38
1101
=[(1,2,1),(13,2),(3.2.1)] o1
P D 24 1001 418 12 0.25 013
9:7[(2.0,2),(2.2,0),(2.0,2)]
(1101
[011 1]
1101 419 16 3.00 3.25
(110 1]
fo11 1]
1101 4/10 18 3.00 3.25
111 1]
011 1]
1111 3/11 20 175 1.63
1111
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