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Abstract

Performance of Asynchronous DS-CDMA Using

High-Compaction Multicarrier Signals

Jotaro KIKUCHI

Direct-sequence code-division multiple access (DS-CDMA) that employs high-
compaction multicarrier CDMA (HC/MC-CDMA) signals for the chip pulses of
spreading signals is proposed. We can construct the set of orthogonal chip pulses that
achieve arbitrary value of out-of-band energy within a given frequency bandwidth. For
example, 6 pulses (U = 6) for (N |p) = (32 |4) and 13 pulses (U = 13) for (N |p) =
(128 | 8) can be produced at the out-of-band energy of 1.0% , where N is the length of
code sequence and p is the density of carrier. Therefore, when we assume a DS-CDMA
that can simultaneously accommodate K users, the HC/MC-CDMA pulses can be
assigned to the respective users if K < U. If K > U, however, we need to find a
method to assign the pulses. Therefore, we propose a method that employs a frequency
hopping sequence.

Since the chip duration of proposed DS-CDMA using the HC/MC-CDMA pulses is
longer than that of conventional DS-CDMA using the rectangular and sampling func-
tions, the proposed DS-CDMA have to use short sequences to achieve the identical
transmission rate. Therefore, it is important to verify the performance of proposed
DS-CDMA using short sequences. The results show that the proposed DS-CDMA
using short sequences achieves almost identical performance to that of conventional

DS-CDMA using long sequences.
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