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MIMO-OFDM EMTS

> MIMO-OFDM eigenmode transmission system (MIMO-OFDM EMTS)
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Channel Variation

» Channel variation » Inter-eigenmode Interference
> y=U"y
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L . Correlation coefficient H > h H
H : Channel used for making Tx/Rx weight =[pU"HV +1-p°U"H ,V]s+U"n
H, : Transmission channel . [ 2 ~
H, ., : Variation of the channel =lpZ+y1l=p"N]s+n

4 R < 1 : Decrease of the gain
UHfItV:Z’: \ > 0 : Inter-eigenmode interference
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Imperfect orthogonalization of the channel

[ Performance degradation due to the channel variation }
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MMSE Canceller

data

S/P

- N .
i p— A b, — 1
QPsK . FET —¢ |" /——-}.] P— Fr E w5
= p— A | E Bl
QPSK E IFFT —¢ [~ P— rr1 L% 5 §
N R \ | p— - g |,
QPsK 3 FFT —] :L\/J,e P— rr1 E % z .
QPsK - FET—q N ,I_h;"l B— rrrp— © = g ——
\J\ _—
= svo| |
v Feedback [ U
4 - ] o)
WinseV =WumseU " H Vs +WyyseU '
m, 1
* t _ *
Winise = "2+ m) '3
- 4 Y

P/S

data

v Removes inter-eigenmode interference

v Simply, yet efficient y improves performance
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Effect of MMSE Canceller
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[ Experimental analysis of MIMO-OFDM EMTS with MMSE interference canceller }
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Experiment System of MIMO-OFDM EMTS
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MIMO-OFDM Transmitter 8 MIMO-OFDM Receiver No. of antenna 4x4

MIMO-OEDM EMTS Antenna specification A/2 spacing ULA
.. _ Center frequency 5.06 GHz
» Most of the calculation is conducted in CPU _
> Tx weight feedback with LAN Bandwidth 20 MHz
> Feedback delay is about 3 seconds FFT point 64 points
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Transmission Result
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Measurement Environment

Measurement area
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» NLOS office environment with furniture
» All doors are closed
» Static condition

Transceivers

13th Sep 2006 PIMRC'06 Helsinki 9



Measurement Setup

> Channel variation

—— D
4 Time-varying channel A Static channel
Time correlation Spatial correlation
Hl‘ <:> Ht+At Hd <:> Hd+Ad
N J - /

v Feedback delay of 3 seconds
v Difficult to regenerate the environment

[ Measurement of the spatial correlation }

» Channel measurement
Measurement area | 40><40 cm

v' Same area with the BER measurement

_ _ Measurement step | 5 mm
v WSS is assumed in the area

v’ Average received SNR for Training signal IEEE802.11a base
the measurement is about 25 dB (640FDM symbols)
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Spatial Correlation
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Transmission Experiment

Training signal

IEEE802.11a base
(BOFDM symbols)

Initialization

T
CX-Y Position ControD

Modulation QPSK
FEC None
Antenna moving distance | 0, 5, 9 mm
Measurement area 40 x 40 cm
Measurement step 2Ccm
Measurement points 441 Points

» Move Rx antenna to generate channel variation
» 441 points of measurement to average out the

effect of the fading

» Range of the SNR is controlled from 0dB to 30dB

L 4
(Pre Transmission Position)

( Avg. SNR setting )

..................................

.................................

Channel Estimation
SVvD

(Transmission Position)

.......................
. .

Position Loop
END ?

YES
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Experimental Result (d = 0 mm)
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> Performance w/wo canceller are almost the same

» Measurement results well agree with simulation
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Experimental Result (d = 5mm)
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» Degradation of BER performance w/o canceller
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Experimental Result (d = 9mm)
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» Improvement in BER performance with MMSE canceller
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Conclusions & Future Works

Conclusions

» Implementation of measurement system of EMTS with channel variation
» Measurement of BER performance for MIMO-OFDM EMTS

> Effect of MMSE interference canceller in the presence of feedback delay

Future works

4 )
» Establishment of a theoretical channel model for channel variation
» Comparative analysis with other interference cancellers
\_ /
Thank you for your attention...
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