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Interference Analysis for Compatibility Evaluation between Aeronautical
Earth Station in Motion and 5G Mobile Communications
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Abstract

Earth station in motion(ESIM), an advanced satellite communications technology, is mounted on ships, aircraft, and land vehicles
to provide broadband communication to passengers. It is considered for service in the 27.5~29.5 GHz band, this band is adjacent to
the 24.25~27.5 GHz 5G candidate band. Therefore, compatibility between the ESIM and the 5G system must be evaluated. In this
study, interference analysis from an aeronautical ESIM(A-ESIM) to a 5G system is performed by applying the minimum coupling loss
method. When fuselage loss of the aircraft is not considered, the A-ESIM should be operated at an altitude of approximately 3,180
m to meet the criteria for allowable interference of the 5G system.
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H 1. IMT-2020 A|&=% 9hetrl g
Table 1. System parameters of IMT-2020.

Parameters Value Unit
BS | UE
Frequency 275 GHz
Antenna height 6 1.5 m
Downtilt 10 0 °
Antenna array 8x8 4x4
Maximum element gain 5 dBi
Maximum antenna gain 23 17 dBi
Bandwidth 200 MHz
I/N threshold —6 dB
Noise figure 10 dB
Ohmic loss 3 dB
Body loss 0 4 dB
ACS 23.5 225 dB
Noise power —111 dBW
Maximum allowable interference —117 dBW
H 2. A-ESIM Al ze}u]E
Table 2. System parameters of A-ESIM.
Parameters Value Unit
Frequency 27.5 GHz
Antenna height Altitude m
Bandwidth 160 MHz
Fuselage loss ITU-R M.2221
ACLR 30 dB
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Table 3. Minimum separation altitude of A-ESIM.
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