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Interference Analysis between IMT-2030 and Low Farth Orbit Satellite
Services Using Phased Array Antennas and Multi-User Beamforming
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Abstract

This study analyzed the interference impact of the next-generation mobile communication technology, 6G (IMT-2030), on low Earth
orbit (LEO) satellite systems under Agenda Item 1.7 adopted by the World Radiocommunication Conference (WRC-27). Specifically,
we evaluated and compared the interference mitigation performance of two beamforming approaches based on the active antenna system
(AAS) model used in IMT-2030 systems: an extended AAS model incorporating a subarray structure and a model applying zero-forcing
beamforming techniques. Based on the modeling methodologies and key system parameters defined by the International Telecommunica-
tion Union Radiocommunication Sector (ITU-R), we quantitatively assessed the aggregate interference from the IMT-2030 base stations
when sharing the same frequency band as the satellite uplink. Through this analysis, we evaluated the manner in which different beam-
forming techniques could mitigate interference and support coexistence with satellite systems.
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H 1. IMT-2030 3}2}m g
Table 1. Parameters of IMT-2030.

# 2. FSS 914 ¥hvH
Table 2. Parameters of FSS satellite.

Parameters Value Type of orbit: LEO
Utban Suburban Parameters Value
IMT-base station Ulink tunine f
Carrier frequency (MHz) 7,125~8.400 plink funing frequency range 7,900 ~8,400
Channel bandwidth (MHz) 100 (MHz)
Deployment density (BS/km?) 10 ‘ 24 Receive channel bandwidth (MHz) 100
. Rb 1 (area>1,000,000 km?) Peak receive antenna gain (dBi) 40
Resident area i 45 20 -
: Ls (dB) —15
Antenna height (m) 18 20 -
P 3 dB beamwidth (°) 1.7
Sectorization 3 sector
Network loading factor (%) 20 System receive noise temperature 600
TDD activity factor (%) 75 X)
Element gain (dBi) 6.4 Protection criteria
3 dB beamwidth Horizontal: 90 Percentage associated (%) IN (dB)
of single element (°) Vertical: 65 Lone 20 Y
front-to-back ratio (%) 30 ong ferm .
Antenna array (NHXNV) 8x16 Short term 0.3 —6
Number of element rows 3 0.01 0
in sub-array
Conducted power (dBm) 22 o], IMT-20303 LEO Al 2H 7+ T F3d o)
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