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what is holographic MIMO? |
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what is holographic MIMO? Il
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consequences

* large aperture

* near-field communication & positioning
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MIMO vs holographic MIMO architecture
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why OAM in MIMO? optimal modes are the Fourier basis’
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« two aligned UCAs

— matrix G circulant

1 Edfors, O. et al. IEEE Trans. Antennas Propag. (2011)
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OAM in holographic MIMO? more DoFs in the near field
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objectives

« design holographic MIMO communication modes
1. for disk-shaped antennas
2. with hardware-friendly precoding stage

« compare optimal case & existing solutions
« analyze capacity in near-field line of sight scenario
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start from the optimal case - |

. optimal MIMO? | ¥x = G®x | ¢p,, = right singular vectors of G
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optimal modes are not hardware-friendly to implement
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optimal ¢,, admit a corresponding expansion basis:
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Xu, J. IEEE Trans. Antennas Propag. (2017)
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OAM modes are phase-dependent only

. from ¢,,;: keep phase, change amplitude to constant
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polar Walsh functions form a binary basis on the disk |

Walsh functions on the unit segment
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polar Walsh functions form a binary basis on the disk Il

Walsh functions on the disk
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hardware implications on the precoder

optimal modes OAM modes
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numerical analysis of Tx-aware capacity

matrix form is needed
« Tx & Rx disk antennas discretized x-wise & y-wise byg

constant received SNR
P, = SNR. (4ndo)?

C = log,det (INr + —G<I>Q<I>HGH

\\

. I
number of Tx elements noise variance equal power allocation: Q = WN
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results for N = 16 modes, SNR = —20dB
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results for N = 16 modes, SNR = —20dB
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results for N = 16 modes, SNR = —20dB
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results for N = 16 modes, SNR = —20dB
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conclusions & future works

what is done
* OAM-like precoding design for holographic MIMO
« comparison of capacities with different precoders:
* non-optimal at least twice smaller than optimal
e polar & angular Walsh = OAM unfocused
— binary quantization of phase shifters has little impact
« with N < 25: same relative trends, but absolute values change

to continue...

« full chain capacity, decoder & combiner?
« actual hardware implementation?

« antenna misalignment?

« optimal power allocation: N & Q7
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Appendix | Results for N = 16 modes
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