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ABSTRACT

In this paper, an optimum TCM (trellis coded modulation) combined with CPM/{continuous phase
modulation) signals is investigated, and the performances are evaluated on the two-ray fading chan-
nel, which is one of the well-known frequency-selective fading channel models. For CPM signals,
1REC, 3RC and GMSK are selected because of their relatively good power and spectrum ef-
ficiency, and the modulation index is varied from 0.1 to 0.6. The performance is evaluated for each
modulation index. The constraint length of the encoder, which is comprised in TCM, is chosen to
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be 2 and 3. From the performance evaluations, when the constraint length is 3 and modulation in-
dex 0.5, a power gain of the optimum TCM over the scheme without coding is observed to be 2.0
dB for 1REC and 2.1 dB for 3RC, respectively, on the fading channel. Thus, a significant improve-
ment on the line quality is expected when the optimum TCM presented in this paper is employed in

digital mobile radio applications,
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A4 Aol Aol CPM 2159 A9 4 TCM2] AA 2 4% #7t

# 2 IREC A z0M HHo TCM R d} o &
Table 2. Optimum TCM and 4 ,§ values for 1REC signal.

h 0.1 0.2 0.3 04 0.5 0.6
constraint | (1, 2)Ql | (1, 2)Q1 | (3, DQ1 | (3, Q1 | (3.2)QL | (3, 2)QA
length =2 0.607 1.119 1.918 1.701 1.821 1.632
constraint | (3, 7)Q1 | (5, Q1 | (7, 2)Q1 | (5,2)Q2 | (1, Q1 | (1, 1H)Q1
length =3 1.992 2.451 2.574 2.242 2.863 2.615

B 3. 3REC A& 9A H& e TCM 2 dz o] gk
Table 3. Optimum TCM and d} valtues for 3REC signal.

h 0.1 0.2 0.3 0.4 0.5 0.6
constraint | (1, 2)Q1 | (1,2)Q1 | (3, D)Q1 | (3,2)Q2 | (3, Q2 | (3, Q2
length =2 0.351 0.975 1.398 1.743 2.025 1.601
constraint | (1, 7)Q1 | (6, VQ2 | (7,2)Q1 | (7,2)Q1 | (3, 4)Q1 | (7, 2)QL
length = 3 0.668 1.623 1.834 2.113 2.042 2.157

H 4.GMSK 2 ZolM 2329 TCM % d o g
Table 4. Optimum TCM and d,f values for GMSK signal.

h 0.1 0.2 0.3 0.4 0.5 0.6
constraint | (1, 2)Q1 | (1,2)Q1 | (3, DQ1 | (3,2)Q1 | 3, Q1 | (3, 1)Q2
length =2 0.373 1.048 1.415 1.769 1.863 1.610
constraint | (7, DQL | (6, Q2 | (7,2)QQ | (7,2)Q1 | (3, Q1 | (7, 2)Q1
length =3 0.692 1.676 1.945 2.221 2.105 2.215
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Fig 4. Performance comparison of coded 1REC signal
and uncoded signal at modulation index (.5.
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Fig 5. Performance comparison of coded 3RC signal

and uncoded signal at modulation index 0.5.
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