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FIGURE 4.20 TCM scheme with m = 2, two states, and based on 8-PSK.

where as before € is the set of 2™ vectors ¢ corresponding to the all-zero state
of the convolutional code. (Of course, if we choose any other state, the result will
not change since we assume that the uniformity conditions are satisfied.) Thus we
can define the function, depending only on the error vector e:

! . _ 2
w(e) = min If () = flcDe)

(this is called the Euclidean weight of e), and label the ncdes of the error-state
diagram with the values D**®).

EXAMPLE 4.2

Consider the TCM scheme of Fig. 4.20. First, observe that the uniformity con-
ditions are satisfied by this scheme. The parallel transitions give a squared Euclidean




LI K2R WCU [E#ia(s S¥ME

WCU Center of Information & Communication, Chonbuk National University

Blelil- 756l 664-1Ga Deokjin—dong, Jeonju, Korea
TEL: (063) 270-4165, FAX: (063) 270-4166, HOMEPAGE: wcu.chonbuk.ac.kr

. 6 ,
FIGURE 3.11 Set partition of an 8-PSK constellation.
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FIGURE 3.12 Set partition of a 16-QAM constellation.
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0,2,5,7,8,10, 13, 15
vvvvv 1.3,4,6,9, 11, 12, 14
5.7.0.2,13,15,8, 10
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10.8.15,13,2,0,7, 5
11,9.14,12,3,1,6,4
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12,14,9,11,4,6.3, |
FIGURE 3.9 TCM scheme based on an eight-state trellis, M’ ; 8, and M = 16.
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FIGURE 3.8 Octonary AM—PM alphabet.
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g TABLES3-1 :
" Coding gains for trellis-coded PAM signals ;

_Code m=1 m=2 m— oo
} rate coding gain (dB) - coding gain (dB) asymptotic
ab ok of 4-PAM versus  of 8-PAM versus  coding gain m — oo
ates by by uncoded 2-PAM.  uncoded 4-PAM (dB) Neeg
4 1 172 255 3:3% 3.52 4
8 1 1/2. 3.01 3.77 3.97 - 4
1 1/2 3.42 4.18 4.39 8
1 1/2 4.15 491 S5.11. 12 -
1 1/2 4.47 5.23 5.44 36
1 ;12 5.05 5.81 6.02 66

§ TABLE 83-2
| Coding gains for trellis-coded 16-PSK modulation

m=3
coding gain (dB)
of 16-PSK versus m — 00
uncoded 8-PSK Nped
3.54 4
4.01
4.44
5.13
5,33
5.33
5.51

O NI N 0 o 4

uncoded coding

ey 32-QaM gain (0B)  Nig
Fi 2.80 3.01 4
2 3.77 3.98 16
3 4.56 4m 56
2 4.56 4.7 16
2 5.23 5.44 56
2 5.81 6.00 344
2 5.81 6.02 44




