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##4470442721 : MAJOR ELECTRICAL ENGINEERING
KEY WORDS: W-CDMA / INTERFERENCE CANCELLATION / REPRESENTATIVE CODE /
FAST WALSH TRANSFORM
PISANU KORKIATPITAK : INTER-CODE GROUP INTERFERENCE CANCELLATION
RECEIVER FOR DOWNLINK W-CDMA COMMUNICATION SYSTEMS. THESIS
ADVISOR:ASSOC. PROF. DR. WATIT BENJAPOLAKUL, 113 pp. ISBN 974-17-4206-1.

This thesis proposes inter-code group interference cancellation receiver for
downlink Wideband-Code Division Multiple Access (W-CDMA) communication systems.
The purpose of this receiver is to provide the better performances, in both bit error rate
(BER) and computational complexity aspects, than those of combined-inteifering signals
and subtractive cancellation receiver (reference receiver) that was previously proposed. In
a W-CDMA, Orthogonal Variable Spreading Factor (OVSF) codes are used for various
spreading factors to provide various data rates and maintaining the orthogonality between
different spreading codes of different iengths. Accordingly, the proposed receiver uses the
correlation property between mother code and child codes of the OYSF ccdes to separate
the codes into code groups. The mother code with desired user as a member of code
group is called representative code of desired code group and the other mother codes are
called representative code of interfering code group. No prior knowledge of users’
spreading cocdes or even their spreading factors are required. for estimaiing the
representative codes of interfering code groups. The mobile receiver estimates these
representative codes using Fast Walsh Transform (FWT) correlators and uses these codes

to cancel the interference by successive interference cancellation (SIC).

According to the ccmputer simulation results, the proposed receiver can increase
link capacity up to 100% and 33% over that of the conventional receiver that does not use
interference cancellation and reference receiver, respectively. Moreover, the complexity of

the proposed receiver is lower when compared with reference receiver.



