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Development of Adaptive Array Antenna for Mobile WIMAX Uplink —— by Mitsuru Hirakawa, Takashi Yamamoto, Yoji

Okada and Mitsuo Sugimoto —— Mobile Worldwide Interoperability for Microwave Access (Mobile WIMAX) is a next-

generation wireless communication technology that enables higher data throughput and better mobility compared to

wireless local area network (WLAN). Mobile WiMAX supports a 1-cell reuse pattern for improving spectrum

efficiency, but this cell allocation suffers from heavy co-channel interference (CCI). Adaptive array antenna can be

an efficient solution for canceling interference signals, but it is difficult to apply a recursive adaptive array algorithm

in the multipath environment because uplink user data is distributed over the bandwidth and the channel state

changes instantly. To solve this problem, the authors developed a new adaptive array algorithm that calculates

adaptive weights to cancel interference signals on a tile-by-tile basis. In their simulation and experiment, the authors

verified that demodulation quality is dramatically improved by using the new algorithm instead of the conventional

zero-forcing (ZF) algorithm.
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HATHER - AR S 7- D ICkE e by M, K&
VI EREBAEENICFAL TSI EIlk %,

%12 ZF : Zero-Forcing

TVL=T T FO—Fik, MmElmICT v A VEER 7T
MIT2EI BT A FEGELTAKT S5, T 7+
C— L EBMTAHEEAT 505, T BRET 550
EH L%\,

%13 MMSE : Minimum Mean Square Error

BR/ANEY) TR, G TIE S L SIRE T L OFEN R
N B I, TETTATTL=DT x4 M EHlid
5 Bl

%14 BHERIES | Reference Signal
T =8 B IEREICIER T 572012, AERFICIFASNEE T
ZORFREZEMTHEANDETTH L,

%15 LMS : Least Mean Square
WEBETEICEDWTY =4 M EFHET 5 F

%16 RLS : Recursive Least Squares
IR /N R, BEADOIBREOTEME ML 5 F
ETHY . LMS & ) IUEAR

%17 SMI : Sample Matrix Inversion

SRR 2 HMBATH E MBI 7 PV EFEHE L. MMSE (2
ROy = A P OFERIZEZRALTY = 1 Ok
HH % KD BTk

%18 RwFS—T Tk . Doppler Shift
WRDPBE TSI E12LD Ny 7T —ET, BEEIE
HTHrT i,

%19 WIVFINRTT—I% . Multipath Fading
BRORGHFICE Dk A Rl (RVF8R) o TR
BEINBZLIZED, F ¥ A VERESRBEEIC X ) ZB) T
5T &,
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%20 YAZJATEY b . Timing Offset
WRPOEBETIEFTDOIA IV 7R F v 2 IVEHTS
DERIZEY, BB TZEINIEFOZBEIAI VT
BINb, ZOTNEET,

%2l FEREEA Tt b . Frequency Offset
FEH R -3 A B ORI R O TIE

%22 QPSK : Quadrature Phase Shift Keying
1Y YRV T2E Y bOERE (RS Z &AM RER AT

%23 CNR : Carrier-to-Noise Ratio
Wk P B A MRS B e,

%24 CIR : Carrier-to-Interference Ratio
C e A= WA SRR A

%25 CINR : Carrier-to-Interference-and-Noise Ratio
WorkEN & (THEEN+ M58 Lol

%2 16QAM : 16 Quadrature Amplitude Modulation
1Y YRV TAE Y POTERE XD Z &AM RER LMo
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