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{updates.op-com.ua>Â . from the top and moving down to the bottom. This same effect can also be seen in the spatial QVF plots, in which the most pronounced SSB effect is seen in the frequency bins far from the carousel, and it moves down the frequency axis with the probed signals. In spite of the fact that the randomization of the probed pulses

resulted in a strong SB effect, the separation between the two pulse sequences on the time-domain QVF was not significantly improved. This is not surprising, because the randomization was only performed on the time-domain pulses, while the device performance parameters were determined independently for each spatial pulse sequence. Only if the
spatial pulse sequence were designed such that the received pulse sequence exhibited the same pulse characteristic as the reference sequence would there be a potential to improve the separation between the two pulse sequences. In the spatial pulse design, the number of pulses per period depends on the number of antennas and the number of gaps
in between pulses. In this work, a total of 118 pulses were used to sample the RF pulse and a total of 627 pulses were used to measure the carrier phase and amplitude. In order to reduce the complexity of the optimized measurement, we fixed the number of pulses and the distance between pulses to 12 and 2, respectively. The frequency of the pulses

was selected such that each pulse is represented by eight subcarriers, which is also the number of measurements per subcarrier. By adding this constraint, the number of samples of each subcarrier can be reduced from 64 to 14, which in turn reduces the complexity of the optimization problem. This reduction in complexity is shown in [Fig.
6](#f0030){ref-type="fig"}. The top four spatial pulse sequences lead to very similar target signal approximations, which confirms our observation that more complex spatial pulse
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