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 (Gbps data-rates.
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 Use low-resolution quantizers.

Spatial XA quantizer

 Classical XA applied over space
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+  Shapes noise towards higher spatial
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System model
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 Use Bussgang decomposition.

q—— Equivalent noise
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x —> Non-linearity ———> y Bussgang decomposition x —> A o— y=Ax+q
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e (Channel correlation needs to be known.

Amounts to knowing angles in mmWave
MIMO systems.

Noise modeling

« Usual modeling: Q(r;) = r; + e;

Property - I
When the dynamic range of 7; is large and @ is a multi-level quantizer with large number of
levels, we can assume that ¢; is uniformly distributed and uncorrelated with r;.

« We have [R. M. Gray, et. al. 1989]
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For large antenna indices, ¢; is uniformly distributed and is uncorrelated with [, Ux + 5 V1],

« Linearize the floor function
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* Pilot selection at the MS:

SSH =SS = 2N,I
eI, T=(G-U 11" +jG-u't11h
S = G + jG— Hadamard matrix

* \oltage selection at the BS:

Voltage level b needs to be selected to satisfy
« L(x;) =~ zy, i.e., error due to clipping is minimum — Choose large level
Conflicting requirements !!

. [%Ux + %Vl]?;, and ¢; are uncorrelated — Choose small level

x; ~ CN(p, 1)
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* Angle estimation: Using MUSIC
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« Path gain estimation: Using LS
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A\ 0 UQ — unquantized (infinite resolution quantization)
Ny =8, Ny =128, d = 0,0€[-0"0",la]=1 AR — One-bit MIMO channel estimation. [C. Qian, et al. 2019]
SD — Proposed method with spatial XA
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 SD clearly outperforms AR and is

comparable to that of UQ.
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