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Coding and Modulation for the Third Generation Mobile Communications
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In this project, we analyze a powerful trellis coding
scheme with relatively low compl:xity of
implementation for independent Rayleigh fading
channels. The encoding is implemented by inserting
multiple pairs of delay processors and signal mappers
between the encoder of the convolutional code C and
the signal mapper in the conventional TCM [1]. The
trellis code has larger symbol distance aad longer
decoding delay than that of the trellis cole with a
convolutional processor. In addition, we also focus on
using FPGA to implement a 16-state binary
convolutional code with a convolutional processor
whose error performance is better than a conventional
convolutional code with a 256-state trellis.
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Fig. 1: Encoding structure of a trellis code with

multiple delay processors and signal mappers.
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Fig. 2: Simulation results for the trellis codes in the
Rayleigh fading channel (with SOVA).
(A):binary code, v =2.(B):binary code, v =4.
(C):coded modulation, v =2. (D):coded modulation,
v =4. (E):Zehavi’s BICM, p =3.
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Fig. 3: Simulation results for coded modulation.

(A): v =2, without SOVA. (B): v =2, with SOVA.
(C): v =4, without SOVA. (D): v =4, with SOVA.

(E):Ungerboeck’s TCM, p =4.
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Fig. 4: Simulation results for binary codes.
(A): v =2, without SOVA. (B): v =2, with SOVA.
(C): v =4, without SOVA. (D): v =4, with SOVA.

(E):conventional convolutional code, v =6.
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Fig. 5: Simulation results for a binary convolutional
code with different quatization levels (v =4 A =40).
(A): Q=00. (B): Q=8 (C): Q=8 16. (E): conventional

convolutional code with v = 8.
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Fig. 6: Simulation result with different truncation
lengths. (Eb/No =3.5.)
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Fig. 7: Simulation results with different me¢mory bits

for saving path metrics.
(A) 10 bits. (B) 11 bits. (C) 12bits.
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Fig. 8: Block diagram of decoding system of a

16-state binary convolutional code with a

convolutional processor.
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Fig. 9: Block diagram of Viterbi decoder of a 16-state
binary convolutional code with a convolutional

processor.

Fig. 10: The circuit of a 16-state binary convolutional

code with a convolutional processor.



