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A Study on Adjacent Channel Interference and Coexistence in
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ABSTRACT

This paper studies adjacent channel interference (ACI) between wireless systems that are allocated in adjacent
frequency bands and investigates their coexistence in mmWAVE-based 5G New Radio(NR) systems. By using
ACI analysis methodology proposed for the 3rd Generation Partnership Project (3GPP), we describe the
inter-system interference scenarios and apply advanced techniques for mmWAVE-based systems. In particular, we
focus on the impact of transmit/receive beam-forming, which is one of the major extension of the ACI analysis
methodology targeting mmWAVE band. Various types of new network layouts, including indoor layout and
uncoordinated hot-spot layout, have been investigated considering the propagation models of mmWAVE. We
perform computer simulation to verify the coexistence performance of mmWAVE-based 5G systemsfrom 5%-tile
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throughput loss of the ACIR aspect, where we derive the minimum required ACIR for solid coexistence. Based

on the analysis and simulation results, we verify that mmWAVE-based 5G NR systems satisfy coexistence

requirements in various practical deployment scenarios.
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Fig. 1. mmWAVE concept illustration in 5G system
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Table 1. Coexistence scenario in 5G System

No.| Direction Aggressor Victim

(1) | DL to DL | A:27.5~27.9 GHz | B:27.9~28.3 GHz
(2)| DL to DL | B:27.9~28.3 GHz | C:28.3~28.7 GHz
(3)|DL to DL | C:28.3~28.7 GHz | B:27.9~28.3 GHz
(4)|DL to DL | B:27.9~28.3 GHz | A :27.5~27.9 GHz
(5)| UL to UL | A:27.5~27.9 GHz | B:27.9~28.3 GHz
(6) | UL to UL | B:27.9~28.3 GHz | C:28.3~28.7 GHz
(7)| UL to UL | C:28.3~28.7 GHz | B:27.9~28.3 GHz
(8)| UL to UL | B:27.9~28.3 GHz | A:27.5~27.9 GHz
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(6) Link level performance
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Table 2. Parameters describing baseline Link level
performance for 5G System

Parameter DL | UL Notes

«, attenuation| 0.6 | 0.4 | Represents implementation losses

Based on QPSK, 1/8 rate(DL) &

SINR,pdB | 10 | -1
MIN 0 0 1/5 rate(UL)

Based on 256QAM 0.93 rate(DL)

SINR,p,1dB
aaxcdBl 301221 0 4QAM 0.93 rate(UL)
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Table 3. 5% Throughput loss point for interference
scenarios [dB]

No. II\J/Il;lbcT; 3;1:: z Indoor Hot-Spot
(1) 19.6 17.5 18.0 16.2
?2) 19.3 17.4 19.6 16.0
3) 19.5 17.1 18.5 154
“4) 20.0 17.1 17.4 16.2
(5) 11.8 10.5 10.6 8.1
6) 114 10.9 9.8 8.3
(@) 10.3 9.9 10.6 7.9
8) 12.8 9.7 11.9 8.3

E 4. Below-5Golx¢] 74 Alve]Le] 5% Throughput
loss point [dB]

Table 4. 5% Throughput loss point for interference
scenarios in Below-5G [dB]

Victim | Aggressor Direction Urban Dense
[GHz] [GHz] Macro Urban
A s | e
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