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Development of Pseudo Eigenbeam Transmission
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Abstract

In a MIMO system equipping multiple antennas at the both transmitter and receiver sides, eigen-mode
transmission achieves the maximum capacity. However, the computational complexity increases with the number of
subcarriers in OFDM systems. In addition, random phase rotation of transmit weight vectors in the frequency
domain causes significant frequency-selectivity in the observed channel at the receiver. Thus, windowing to
suppress the channel estimation error is not applicable. In this project, we have developed the pseudo eigen-mode

capable of generating the frequency-continuous weight and reducing the computational complexity.
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#1 297 10.24
#2 3.57 14.43
A #3 441 17.36
#4 445 17.67
multipath 3.47
#1 0.30 433
#2 0.37 7.05
B #3 0.48 9.01
#4 0.60 9.61
multipath 0.43

PEV O X S ITBIELN Y /NS WEEBIE, F v U
TEREIC, M C TRIO X 5 B AIT9 Z &L T, &
SOMEGTRR Y ZIE L HEEEEZ T 5 Z LN TE 5,
PIF Tk, &5 ICZZMEg co = ARBEKLEMA L, H#E
RAFEDE & X - 72,

0dB

-10dB ---~-
] . !
Ta1 Ty *** 0 Ta Tetl

2 F ¥ R/VHEE R O R R R AR BE R

SIFRETILEOBRY REFEEZ R LT b D TH D, 8.,
thigetg & LT, Wi o E-SDM & iV 7-, 7=7- L.
DOGEITENIT L0 R ER A U B 728, BABRIIAT
STV, ZORRNE | BLEEA B — AT eRT v
FIAEHRD T CIIHENBILT 2 L D00, F ¥ FAHEER
ERRAFEIC LY, T U A ATHLdB, T U A BT
#) 2dB OFRFHERENE LN Z ERbhoT,

3. &9V

AREFIEICIV, 64 V7% ¥ U THHIZBWCHEAER
RIS L AHIRTEO S SICH U8 IR L, £7-, i
Y SRERM S ELo BE-SDM 2% LT 1—2dB OF &2
BonbZERNbrolr, ZOX o, BETFEI
MIMO-OFDM 2B\ T, EfA B — MEXEEEHT 5729
DIEFIWCH N TFETHDLES 2D, BAE. M40k H 7%
ENERFRE FPGA 5 BB E Z AW CHE P TH 5,
MIMO-OFDM O H:AR W 7216515 R ITFEM L, A58 4L
B EAERR P TH D,

10° T T T T I
estimated CSI — PE-SDM
‘ --- E-SDM
10" O time windowing

A gpatial windowing g
+ space-time windowing | ]

-
o
[
TTTT
’
’
s
’
/
’
;’

! - perfect CSI  “~

L \
E N
; \ N
10 * N\ h

20 22 24 26 28 30 32
Normalized total TX power [dB]

Average BER

(a) Scenario A

10% ¢ T ‘ T T T
E ) — PE-SDM
&%ﬁt"ﬂ'}a‘ed C‘S' --- E-SDM
O time windowing
A spatial windowing E
o + space-time windowing |
w
m
[}]
[3]
B4 N o
X NN
10 R N
DN Q
\\ \‘\
10° R -
20 22 24 26 28 30 32
Normalized total TX power [dB]
(b) Scenario B

3 SRLIEA v — A DR Y R

4 FPGA {5 S ABHLEIC X D ENEBR

[FEEHRZKU R ]

[1] H. Nishimoto, T. Nishimura, T. Ohgane, and Y.
Ogawa, "Pseudo Eigenbeam Transmission Technique
in Frequency Selective MIMO Channels," TEEE
VTC2007-Spring, pp. 2068-2072, Dublin, Ireland,
April 2007.

[2] H. Nishimoto, T. Nishimura, T. Ohgane, and Y.
Ogawa, "Channel Estimation with Space-Time
Windowing in MIMO PE-SDM Transmission," IEEE
VTC2007-Fall, pp. 541-545, Baltimore, MD, Sept.
2007.

[3] H. Nishimoto, T. Nishimura, T. Ohgane, and Y.
Ogawa, '"Pseudo  Eigenbeam-Space
Multiplexing (PE-SDM) in Frequency-Selective
MIMO Channels," IEICE Trans. Commun., vol.
E90-B, no. 11, pp. 3197-3207, Nov. 2007.

Division

B I 1) 17 0 5 PP SE B R HEE I B (SCOPE)
%55 BRI E S CFRE 21 4F)



