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ABSTRACT

This paper describes TCM(trellis coded modulation) schemes using 32VSB signal for digital CATV system. First
we design optimum encoders with code rate 4/5 for 32VSB by using one dimensional signal constellation and ob-
tain 0.75-4.38 dB coding gains over the existing uncoded 16VSB. Second by using two dimensional signal constel-
lation we design TCM encoders with code rate 9/10, which are better in the power efficiency(0.5-2.27 dB) and the
transmission rate(12.5%), and we also design TCM encoders which have more coding gains than one dimensional

TCM encoders for the larger number of states(more than 8 states).
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Fig. 10 Two Dimensional Signal Constellation for 32VSB
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(D) =(b'(D), BAD), B}(D), b(D), b(D), (D), b'(D),
H(D), (D)),

D)= (D), ¢'(D), D), c((D), 4(D), cX(D), D),

(D), D), D)) (16)

7)Ao Edel s et & dA e
=1,2,3, 4,5 6,7 8, 9% o </(D)=b(D), 28]
parity sequence (D)= ¢(D)s} (D), b(D), B¥(D), b*
(D), B¥(D), (D), b'(D), BY(D), H’(D)2) §H4-2 4 L&

Ak F g A N asks) 9 parity §48 o
T3 3
H(D)e(D)=0(D) (17)

o714

H(D)=[HD), H\D), H{D), H'(D), H*(D), H(D),
HYD), H'(D), HY(D), H(D)| (18)

olt}. o 714
H(D)=0D"+h!_ D" +- +h!D +0,

for 7=1,2,3,4,56,7,8,9,
HAD)=1D" +h’_ D'+ +hA)D +1, (19)
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v number i i i dfzm C(?ding trans.
of states gain(dB) | rate
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5 2 0
7 2 0
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7 6 0
9 4 2
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9 6 2
11 6 2
3 8 13 6 2 5d? 1.47 1.1
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11 2 4
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9 6 4
13 6 4
5 6 4
19 10 6
21 10 6
25 10 6
31 10 6
19 12 6
21 12 6
3 12 6
19 6 12
al 16 A8 B e | 2 |
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19 10 14
23 10 14
25 10 14
29 10 14
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Fig. 11 Level 2 Subset of the Set Partitioning of Two Di-
mensional Signal Constellation of 32VSB
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Table 3. Optimum Trellis Encoder of Two Dimensional 512
Signal Constellation and Performance Evaluation

v |[number of states| H° H' H* | d}. |coding gain(dB)
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3 2 0
5 2 0
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7 4 0
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L S
1s 4 2
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3 8 DS 397
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o2 4
13 2 4
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9 6 4
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19 10 6
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25 10 6
3110 6
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NI
3112 6
9 6 12
4 6 S 2 e 4
25 60
316 12
19 10 12
BN
25 10 12
BN
19 10 14
N
25 10 14
29 10 14
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