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AR iX. “Co—Channel Interference Suppression Schemes for Multi—-Cell Wireless Relay
Communications” (= /LF & /LR THEEE D72 D DE—F ¥ RATHNESMN) LEL., 304
EXORKD,

% 1% “Introduction” (FFEE) TlE, BEWEE BT A2HMHFOEEMSZFHBAL, F—F v =%
JVFPRITHRHL T X D0ERkD PRI OV TR L TV 5, BEhgaEIcs W T, PitRITE L
BREJRTE DAL THY . IHITEBEOTHREEZ AW~ v Fa—F 27 A%, JE
BRAREZEBIIHETE R EAmBA LTS, £, v~ /v Fa—Y kim0 /2R,
BN AR —F v RV TFHICE D AT AFRENFIREINDSGZ EIZHD LR ITWD, ZOTFik
M, BRREAELZET L5 Ty 27288 (MS) [ZEE LW -, LV ERRELY
H TV EFRTE VIEL B E 72D LRk, RimsCTiE, FEamOxt4ia T U [alfg~ L5 2 —%
MBEICESEZRAD ZEEZHT L TWS,

% 2 B “Interference Suppression Schemes under Two—Cell Scenarios” (2 BI/LEREEICEIT
L FWNEES) TIE. 2 BAVBREO R VEGEFICMS FEET 52 2 BE L, Fl—F vy 1T
WEMET D720, REAORRD 2 SOZEEFEMRIFAKRT 52 2Rt LT b, 125X
TlZ. RLS(Recursive Least Squares) 7 /LU X LZFHWTHRIESROBEMEMEZHETTH L
IR RLS AT ZAAEZHNDZ EIZEY | ha—F D7 VT T NEREARELE LV AT
LANDAMEBRBTEXAZ L2/ U TWA, 2 BABREICEIT A BIEBORIRME Y = — 7 &4
. OFDM(Orthogonal Frequency-Division Multiplexing) [t EMEL I =L — 3 U &1T
STWD, ZORER, HERAMOIRETAN, 7 —XDHERTEHWTHEREZ%ET D
ZEiZkY, thma—FoF VT T NERET ¥ RAMEE THE LT HERGTLID G, ELE
By FRRYD FBER) FEEZER CTEHZ LA LML TV D,

% 3% “Joint Interference Suppression and Multiuser Detection Schemes under Three—Cell
Scenarios” (3 B/ABEICEHIT A THHIE L v~ L F o —PRH & OSSN Tlix. 3 BB~
JEIE L CRAMBEBRCIMS FAET D Z L2 BEL TN D, 2O FHEII 122D 2~ L,
ZEEFERIBART DT CEATSTHDL I L E2RLTND, 2T, #EZHFTBW T,
—ODFWW T AR THIE L, ok &2~ F o —F iz X 0 IEERET
L2 L& L TWVD, BIPEKE vV TFa—WRH D7 X —213 1DRLS, 2)MMSE (Minimum Mean
Square Error) ., 3) EHGMHESMIZESS T A TY ALTHIE L TWDR, WTNbREZETHD
MLD (Maximum Likelihood Detection) X ¥ &iEF 4 KB CTX D5 Z LA LMNIL TV D,
3 BVBRBRIC I D AR Y = — P U VR TF T, OFMM RO EH Y I 2L —va vk
TV, BEHESRICIESNTT — X FE5OHEEE VD AR, HEREEIZL DB, KED
BER FifE 2 i CT& 5 Z & 2R LT 5,

% 4 % “Conclusions” (F&dm) Tld, KL CTHELNTMRE ESZROMEERIEL T\ 5,
PLEZZET AT, Kgmlid, BEHAEOHFMS AT LCBITH2EHEHRED 1 > ThH 5 THHEIC
STLU T, BAREIDS L TEAE L BER LD L — A7 2ZE LT HEEF 23 L,
FOHEIMEEHLNCLIZDOTHY, Tk, TELEEMTHSEZANKEL,

% - FSCE B, I3 2000 52 & 5630 300 §E 4 1 BT ORI 500, b L IES3C 800 554 1 i LT 2E 0y,
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The dissertation entitled “Co-Channel Interference Suppression Schemes for Multi-Cell Wireless Relay
Communications” is composed of four chapters.

Chapter 1 "Introduction” explains the importance of relay stations in mobile communication and reviews
conventional relay techniques to alleviate co-channel interference.

Chapter 2 "Interference Suppression Schemes under Two-Cell Scenarios" assumes that there is a mobile station
(MS) in the vicinity of the cell edge in a two cell environment, and proposes linear combination of two different
received signals in order to suppress co-channel interference. In the proposed method, the weight coefficients of
linear combination is estimated by the Recursive Least Squares (RLS) algorithm. Owing to the RLS algorithm,
the preamble information of the interfering signal is unnecessary, which can reduce the load on the system.
Computer simulations of Orthogonal Frequency Division Multiplexing (OFDM) transmission under frequency
selective fading conditions in the two-cell environment are conducted. It is shown that the proposed
decision-directed method provides lower bit error rate (BER) performance than the conventional method that
requires two users’ preamble information for channel estimation.

Chapter 3 "Joint Interference Suppression and Multiuser Detection Schemes under Three-Cell Scenarios"
extends the above-mentioned scheme to a 3-cell environment and assumes an MS in the vicinity of the cell
intersection. Under this assumptions, the number of interfering signals increases from 1 to 2, and to linearly
combine the received signals is insufficient. In the proposed method, one interfering signal component is
suppressed by linear combination and the other interfering signal component is detected via multiuser detection
(MUD) which can be classified into non-linear cancellation. Parameters for both the linear combination and
multiuser detection are estimated by 1) RLS, 2) minimum mean square error (MMSE), and 3) algorithms based
on the eigenvalue decomposition. Compared to the maximum likelihood estimation, the computational
complexity is greatly reduced. Computer simulations of OFDM transmission under frequency selective fading
conditions are conducted. It is demonstrated that the method based on the eigenvalue decomposition can achieve
lower BER although the amount of computational complexity increases.

Chapter 4 "Conclusions™ summarizes the results obtained in the thesis and mentions future tasks.
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