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A Hardware Demonstrator for MIMO-Communication Systems:

Application to Blind Source Separation
J. Rinas, A. Scherb, T. Haase und K.D. Kammeyer
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e transmission frequency 2.4 GIIz ISM-band

(5MI1z channcl stepsize / 8 frequencics possiblc)

transmission power: +17 dBm (50 mW)

dircct conversion transmitter and receiver (AD 8346/8347)

analog I/Q-bandwidth: 16 MIIz (dcpending on receive filters)

12 bit D/A converter (AD 9765)

12 bit A/D converter (AD 9432)

sampling frequencics: 10 Mz, 40 Mz, 50 MIIz, PLL and cxtcrnal input

maximum memory depth 512k (Tx) resp. 1024k (Rx) I/Q-samplcs

PC conncction (data and control) using thc USB intcrface

cxternal conncctors for the 2.4 GIIz carricr frequency

and 10MIIz reference frequency

e control softwarc for data transfers and scttings (uscd memory depth, sampling
frequency, automation of multiple measurcments)

e binary filc for cach channcl: altcrnating I/Q-samplcs as 16 bit intcgers
=> casy intcrfacing with Matlab or other tools
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e usagc of a chirp-like signal m(k) designed in frequency domain 0 B S b ;o ¢ m o ) ®
e optimization of the crest factor (maximum amplitude/RMS) m(k)=IDFT, {M (n )} hirp-like signd] r 3 = N
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e multiplcxing scheme to measure all Tx/Rx combinations B i | ol 27NN [
e no wired connection between transmitter and receiver necessary . R iy (n)=DF Ty {rr (k) } é AN {
e only coarsc synchronization nccessary to receive signal 7, (k) RET ¥
e 4 transmit and 4 rcccive antcnnas I Gl N B o G
e mcasurcment of magnitude and phasc possible e MA2ULA 3 i 2
(up to a lincar phasc uncertaincy <=> circular timc shift) H(n)= R, (n) e 3 mcasurcments of digital to digital channcl é 4 \(:
e avcraging not mandatory, becausc M (n) is cxactly flat M (n) (not channcl sounding) !
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e Motivation: 1w ‘&
usagc of SISO algorithms for timing, frequency and phasc 4 o -
cstimation possible
e synchronization / frequency cstimation after the scparation
e arbitrary communication signals can be mixed together , | .
.e
e spatial-only proccssing - JADE g "t q
e 8 times oversampling g J e
(no intcrpolation nccessary) — o
e parallcl sending of signals -
o diffcrent signals to illustrate the feasibility of the sct-up QPSK at BPSK positions

processing of other layers

Blind Initialization of an Iterative Detection Scheme

e Motivation:
BSS-only approach designs a lincar spatial filter with very low
signal knowledge

e => bad performance, becausc finite alphabceth is not used

e VBLAST:
powecrful detection algorithm for MIMO-diversity
transmissions
e successive interference cancellation

e Turbo Principlc:
itcration between data decisions and channcl cstimations

e frec running turbo/decision loop
(ovecrall algorithm remains blind)

Iterations

Initialization

simulation - symbol ratc

4 transmit and 4 rcceive antennas
500 symbols

QPSK modulation

ncarly rcaching VBLAST performance with known channcl matix
e about 10dB gain at 10~* comparcd to thc BSS-only approach
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=> utilization of the finite symbol alphabeth is mandatory for communication applications!




