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Motivation

e Joint Transceiver Design for Closed-Loop MIMO

— TX can take advantage of CSI to apply the advanced processing
to enhance the performance of communications.

— Target
e High performance
e Low complexity
e Low feedback overhead
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Closed-loop MIMO (both CSIT & CSIR)
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System Description

An efficient and practicable MIMO transceiver in which transmitter

[ J
antenna selection is applied to QR detector and GMD precoding
through limited feedback channel is proposed.
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Transmitter output

i Choose from (n-1) . :
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™ Architecture of the Proposed Transceiver
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Compare with the
exhausting det. search
method, the complexity
IS 50% reduction and
the performance is
consistent.
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Receiver output

and robust
QR detection.

Favorable amount of feedback bit. Low complexity and
efficient precoder quantization and reconstruction.
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Implementation Results

. o Table 11 . . - WLAN FEEDBACK OVERHEAD COMPUTATION,
) Device utilization for XC4VLX160, Appllcatlon -DSL Systems 2x2 3x3 4 x 4 H5x5
Resources Tri Receivel
. .. . Scalar quant. “[4] 20 bits | 45 bits | 80 bits | [25 bits
93 1.d.
DFF i 6385 Channel Condition Raylelgh Ii.d fadlng Parameter method h[-l] 10 bits | 30 bits | 60 bits 100 bits
;‘f:;k 1672 30648) MIMO channel & SVQ ‘[5] S bits | 11 bits | 18 bits | 26 bits
RaMs 2 Y Quasi-stationary Modified SVQ * Sbits | 6bits | 7bits | 8 bits
16 80
D5P46s Tx. Antenna 4 Tx ant. from 6 Tx ant. Exhausted Modified
Selection Det. GSO-hased
il Transmitter QPSK (B PSK) Real
% mp;ing ’»Fm:;ding | p— Su p.port 16_QAM Ax5 Multiplication 800 n2
Generator | 1| Mutipiexing | _| %3t Modulation Type i X
| s | A 64-QAM A;?;Ln 710 735
= ' SVD
Random Pattern &l l - m “ } CIOCk Rate 45 MHZ
Control Signal [— — — — — —! l_ D i T e Ik Received Real 2400 1250
PC (SystemC) :Cs'_ggﬁi‘)ik__l Data T Unit 4-vector with Axs Multiplication
Compare Result f 64 entries Real 2130 1236
V= lock Addition
aximum cloc 50 MHz (FPGA) Real
freq. Nt 5600 1948
ax7 Multiplication
Features Maximur '
120 Mbps (FPGA Real
throughput ps ( ) Addition 4970 1879

 Better performance than the MLD and 6dB SNR improvement over the V-BLAST

at BER=102.

exhausting determinant search method.

« Efficient precoder quantization and reconstruction.
« Favorable amount of feedback bit.

 Full implementation and practical FPGA platform emulation.
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Reduce more than 50% hardware complexity in antenna selection compared to




