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Introduction | o .
* Multi-beam beamforming is essential to modern

telecommunication technologies like 5G that operate in
millimeter-waves.
* The current algorithms to perform multi-beam beamforming
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* We also introduce a new Radix-2 algorithm for true time
delay beamformers.
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Beam squint in FFT beamforming
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FFT-based beamforming suffer from “beam squint”, i.e., the beam directions strongly dependent on the temporal frequency of
operation.

It occurs because frequency-independent complex valued weights are used instead of true-time-delays (TTDs).

Unlike FFT-based beamforming which has O(N - log(N)), TTD beamforming has O(N?2)

We propose a novel algorithm for TTD beamforming with O(N - log(N)) complexity

and the simulated beam patterns. (a)—(p) Beam patterns of each output Angle [°]
ADFT core meassurments
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Low-complexity 9 beam IF beamformer using a 4-element array
can be realized using the same factorization technique.

For a given TTD beamformer that forms a beam in the
direction ¢ measured from the array broadside where -90° < ¢,
< 0°, we can reverse the order of the antenna outputs that is
fed to a TTD beamformer to achieve a beam at -¢, direction
We use this concept to achieve 9 beams pointing at non-
uniformly spaced directions

For operation in IF, DVM needs to be modified such that
a = e_ijFT . e_ijT
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