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Abstract

Performance Evaluation of Optical Parallel Combinatory

CDMA

Mizuki Kageyama

This paper proposes optical parallel-combinatory CDMA using modified Prime se-
quences. This method increases the number of states of transmission signals without
the increase of frame length by combining the modified Prime sequences. As a perfor-
mance evaluation, we simulate the bit-error rate of optical parallel-combinatory CDMA
and compare it with the PPM, CSK, and PCM methods. As a result, when the length
P of Prime sequence is P = 5, the number M of transmission states is M = 4, and
the number K of users is K = 17 for PPM/CDMA, P = 11, M = 8, and K = 11
for CSK/CDMA, P =7, M =4, and K = 17 for PCM/CDMA, P =11, M = 32,
K = 7, the number N, of modified Prime sequences assigned the respective users is
N, = 10, and the number N,. of combined modified Prime sequences is Ny, = 2 for
proposed method 1, and P =11, M =32, K =7, N, =11, and N, = 2 for proposed
method 2, it is shown that the BER performance of proposed method 1 is identical to
that of the PPM/CDMA method and better than that of the PCM/CDMA method,
and inferior to that of the CSK/CDMA method. The transmission rates per user of the
proposed method 1 and the proposed method 2 are about 2 times of the PPM/CDMA
and the PCM/CDMA and about 1.7 times of the CSK/CDMA. In addition, we simu-
late the BER performance of proposed methods under many different conditions. As

a result, it is shown that the proposed methods work well when choosing the modified
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Prime sequences of short length.
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