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MIMO technology is a very promising candidate to alleviate
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Using multiple antennas at the receiver provides: @ Higher throughput at the same overall transmit power

expenditure
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802.11b 11 20 - 0.55 @ Polling-based medium access control (MAC) layer implemented
802.11a/g 54 20 48 27 on embedded PowerPC RISC CPU operating at 240 MHz.
Y | MASCOT 216 20 48 10.8 @ MIMO physical (PHY) layer based on IEEE 802.11a/n.
/ 802.11n 600 40 108 15 @ Complete 2.4 GHz radio frequency (RF) transceiver
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Multiple data streams can be transmitted concurrently and within the W

same frequency band.

Approach

@ The key to efficient implementation is joint optimization

7”@ of algorithmic and VLSI architectural aspects. Channel bandwidth

@ We focus on the VLSI integration of digital signal Modulation
processing blocks. Coding

Number of subcarriers

Modulation Parameters of MASCOT MIMO PHY

M,

20 MHz

BPSK, QPSK, 16-QAM, 64-QAM
Convolutional rate 1/2, 2/3, 3/4 codes
64 in total: 12 zero tones, 4 pilot tones,
48 data tones

OFDM symbol duration | 4 ps

Guard interval 0.8 us

Subcarrier spacing 312.5kHz

@ We use FPGA prototypes for system development and to
assess algorithm performance under real-world
conditions.

MIMO Detector

H

@ We develop dedicated application specific integrated
circuits (ASICs) for critical system components.

System model: y=Hs+n

MIMO detection:

§ = Gy for instance with G = H™!
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