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Bandwidth aware near-field

- 0.35 dB threshold | distance (BAND) is the smallest

distance beyond which the
beamforming gain is always above

oo  Noar fild region. ' a certain threshold [2]

increases for
: wideband systems :

©
w

©
NN
T

©
on

0.7 F

Normalized beamforming gain (in dB)

08 s 39 GHz (Narrowband) Near-field region increases for
: i | w386 GHz (wideband)

f1
F— -
2 0.9 S _— wideband systems
—"J /{,} ‘ 300 400 500 600 700 800 900 1000
2l __
" J3

— . —r z .
With increase in aperture, the planar wavefront approximation does not hold _’VJ %/

The transition from narrowband to wideband _‘J Near-field and _p Near-field and N = 64
narrowband wideband 5 R | ™ BAND is a generalization of the

Most general assumption | -0, conventional narrowband metrics
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Uniform linear array with 128 Fraunhofer distance [I]

antennas operating at 39 GHz, inter-
antenna spacing is half-wavelength
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The far-field and narrowband
. model overestimates the
Beam shifts direction due to the mismatch between array beamforming gain in a wideband
response and beamforming phase shift and near-field scenario
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IV. Aperture bandwidth product (ABP) V. Key takeaways

Maximum bandwidth Maximum array aperture
The BAND corresponding to a particular threshold attains minima at the center frequency and

hat is the largest array aperture that achieves a target beamforming gain for a fixed bandwidth!? increases for frequencies away from the center frequency
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s 500 MHz bandwidth, 60" angle
L=0.49 m, fc=39 GHz L=0.49 m, fc=39 GHz 39 GHz carrier frequency

_ _ _ _ 1 GHz bandwidth, 30" ang| ,
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e oty bancith, 60" e roquenc The proposed upper bound on the ABP is beneficial for characterizing the performance of the existing
1.1 m maximum aperture size | frequency-flat beamforming when scaling up in carrier frequency, bandwidth, and array aperture

-

o
fod

-1.6 dB threshold

400 MHz

VI. Future directions

The BAND definition can be extended to MIMO systems incorporating practical aspects
like mutual coupling between antenna elements and polarization mismatch
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For a fixed carrier frequency, the maximum permissible \ oz The ABP h died f H hi ke hol hi f
bandwidth doubles as the aperture is halved S S S | B S e can be studied for other array architectures like holographic metasurface antenna
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