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Abstract

This paper investigates the ground reflection effect on the channel capacity of an orbital angular momentum (OAM) multi-mode

transmission system that uses uniform circular array (UCA) antennas. The ground-reflected signals cause inter-mode interferences

between the OAM modes, and lead to system performance degradation. The OAM multi-mode channel capacity severely degrades owing

to the ground reflection as the transmission distance increases. Increasing the UCA height above the ground and using highly directive

array elements can mitigate the ground reflection effect and increase the channel capacity.
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Fig. 1. OAM transmission system.
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Fig. 2. Channel capacities of an OAM multi-mode channel
and a single-mode channel in free space and over
the ground.
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Table 1. Received power level of each OAM mode

Mode In free space Over the ground

Re X =1 | L=0 | h=1 | h=-1] 4=0 | }=1

L,=-1|-8dBm | -378 | -372 | —61 -50 -62

=0 366 =37 | 367 | =50 33 =50

=1 -367 -359 -86 | 62 -50 —61
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Fig. 3. Channel capacity vs the height of UCAs over the
ground.
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Fig. 4. Channel capacity vs the gain of UCA elements over
the ground.
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Fig. 5. Channel capacity vs the radial size of UCAs over
the ground.
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