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Nowadays, 4th generation (4G) mobile communications have been received much
more attention due to the up-going requirement for large system capacity, high
transmission rate and ubiquitous services etc. Besides Orthogonal Frequency Division
Multiplex (OFDM) and Multiple In Multiple Out (MIMO) techniques, CDMA
technology is also expected to be facilitated with 4G characteristics, which leads to the
crucial task of the sequence design for CDMA system. Up to date, sequences with Zero
Correlation Zone (ZCZ) have been successfully applied in many communication
systems, especially in SCDMA (Synchronized CDMA) and QS-CDMA
(Quasi-Synchronized CDMA).With the zero correlation zones in the correlation
functions, the systems enjoy low interference.

Moreover, the set of complementary sequences which has ideal correlation functions
of sequence groups can be considered as the special form of ZCZ sequence set employed
in the single carrier CDMA systems as well as Multi-Carrier (MC) CDMA systems.

Recently, with the success of LAS-CDMA, the ZCZ sequences and ZCZ sequence sets
become more and more celebrated. This thesis is devoted to carry out the research of
novel ZCZ sequences and ZCZ sequence sets.

The first contribution presented in this thesis is sequence set with Three Zero
Correlation Zones (T-ZCZ), which is intended to handle the restrictions of the number
of complementary sequences in MC-CDMA system. Specifically, the algorithms for
generating T-ZCZ sequences are discussed. The theoretical bound of T-ZCZ sequence
set is calculated. Some applications of T-ZCZ sequence set are also presented.
Meanwhile, the performance in the CDMA system is evaluated. The result shows that
the T-ZCZ sequences have the same performance as the complementary sequences in
interference cancellation, while the number of the T-ZCZ sequences is considerably
larger. That means the system capacity can be drastically increased by T-ZCZ
sequences.

Another contribution in MC-CDMA system is “Two-Dimensional Combined
Complementary Sequence (TDC)”, whose row and column vectors are both
complementary sequences. This kind of structure achieves PAPR (Peak-to-Average
Power Ratio) reduction as well as interference cancellation. In the thesis, the
algorithm to generate TDC sequences and the detailed structure of the corresponding
MC-CDMA system are studied. The BER (Bit Error Rate) performance of the uplink
and downlink is also analyzed and evaluated.

Due to the importance of the complementary sequences, the research on the pertinent
generating algorithm is launched. Comparing with the previous algorithm which can
generate the set of complete complementary sequences of length NnMun,N 2 Z+), we
present an algorithm which can produce the set of complete complementary sequences

with shorter length 2mMum,N 2 Z+). The sequence set with short length can be applied
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in some special cases that long sequence is not appreciated, such as infrared
communications.

Additionally, we give an algorithm for the generalized LS sequences derived from the
set of complete complementary sequences. Compared with LS sequences , which
derived from Golay complementary pairs, the new generalized LS sequences enjoy
more categories and sequences. The LS sequences can be classified as a special form of
the generalized LS sequences.

At last, the application of ZCZ sequences in Wireless Local Area Network (WLAN) is
discussed. In WLAN, we use CCK modulation enhanced by pseudo-periodic sequences
instead of the common traditional CCK modulation. The enhanced CCK with ZCZs
shows good performance against multi-path interference.

In summary, throughout this thesis, novel sequences are designed for the incoming
4th generation mobile communications, especially for the enhanced CDMA system

capable of efficient interference cancellation.
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MXDBEERROER

AEEH L, 5%, AR RERERSTbh 2 H 4 HARERERFICRB VT 100Mb/s
WOEEKRKEREY CDMA (545 %% w5 Bl CEHRT 5B E DRS (sequence:
BEMICHESNEREOE ) OHRFTELHA/WICERLEZLDOTHD, CDMA 2 H
W ESSEETCIE., BHHREREZRERAREFRICET T (EBRLT) BETHANT b
NEBFREZ A VIR, EBETALIFEL LTRIIBZHVWLOND, ThRbbL, ZHERTIX
Ha—FOBEREELEVICERIRIFETHEHEL, BLADETEEL, XERTE
BELADENEEEYSEL, Fa—PHAIEORILHEBEE -2 T, T TLOBEBRES
2D HT,

BNERIOERT, BEBMTEH, ~AFRATH, A Fa—FFPEOIEIER
T2 E/NBCHMATEERREROERBE VAT L2 ERTLIX—T 7/ uy—Liko
TS, BHEHEL, - OWKERNALBEBEICK LT, ZCZ(Zero Correlation Zone) &5l & ML
NERMNER—RZSESERAENOUBEZMAETED ZCZ RINOERLHERNE
BEITWV, UTOXI M ERREZHETVD,

(1) CDMA Y AF ADHFEER ELROFHBELRRIOKIC I - THIBEND Z LICHER
L. RAIZN— T e K& R T 2 LD TE D T-ZCZ (Three Zero Correlation Zone)
FHEy FEEBRL, TZCZRINERT ATV Xb, TOHEBHRBAMEERINAT A —
A OBEERAONCLE, £/, B—%% U7 CDMA VAT ABLPYAVFXX VT
CDMAMC-CDMA) > 27 AZH# A LB A O EFME 21TV, T-ZCZ RINOEMMEZ R
L7,

(2) 3% @ Complete Complementary Sequence # H B L 7= TDC % %l& v b
(Two-Dimensional Combined complementary sequence set)* ZR L, TDERLT VY
X hE MC-CDMA E#HFRICHALEBEAEO VAT AERFEEZHAONC L, £, ¥
Sal—varicko TCFHDOKREL PAPR (Peak-to-Average Power Ratio) D& TIZH
MTHBHIEEHLMNI LK,

(3) FHABBIED L S R THE., Complete Complementary Sequence & V EWH %
EORFNBNLENRDZED., XKLV BLEVWH SR %L HT D Shorter Complete
Complementary Sequence set # £RT 5L L bic, TOERT VAU ZLEZHOLMIZL
##. 7. Z® Shorter Complete Complementary Sequence set M {E3K D Complete
Complementary Sequence set bF AL A —/—ty b THDZ LEHLNIT LT,

(4) €3k Complete Complementary Sequence 75 LS RINEEKT D HEL. TN
Lk o TELNE L LS KA EZRL, kD LS BRI —ffk LS RIIORKEKRMT
HHZ EERLMNT LT,

(5) ZCZ %%11x MC-CDMA ¥ 25 A= single CDMA ¥ 27 AT H & % SEhT”
Yar—varhErIbhd, £2C, ZCZ R51% E#H LAN (Local Area Network)iZ i Fi
L 7= Enhanced CCK ZF XA EZR L, BRLANCHEA LZHE. vV FRATHEZE
WL, LvEWEBEL—FRBOREZLE2VIalb—vaiZdih, AT LT

HEEIL, ULoHEREL TICERMX 5 4, EFRMAEHESEHE 15 4. FiFHB4
HLLTEEDTWDS,
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KRXORBNAEZ., FHE, Ao, EEHES LKL TRV, 2T ME
LTSI ROLNDE, SbHIK, BEER~OEMbTHEHHETED, LR >T, KX
PDEARZEHERICRBTI2BEREOREICEL VD LHB I,

KRBT, BFEHCREELHRXONETORRZLTH DLV, RXAEEP LI, ZThiZ
HELZYFL2LPCCABONELED., BEEZBE2E»LONEAMTITo &, RXW
BORRTIEH, MEOER LBV, KR XPEBET 248 ZCZ R O H A9 Feid & B
il Ol ETPHERY I 2L —va I NEFMEED I LR RE ST,
EEZEPLOEMIICK L THFERIINE» >HMICEIZE L,

FORFE, BHEERIBFREROVCCBEET I HFICEHL, BNERET I HRFEHR
EFETAHbOLHBIL, AL LT,
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