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Analysis of Isolation Distance Relaxation for TN/NTN Coexistence in
the Adjacent 2 GHz Band

A O O] x*
T 5 %0 @ H

Seung-Woo Jo -+ Won-Cheol Lee*

2 o

B =52 (TN, terrestrial network)3} H] A AH(NTN, non-terrestrial network)©] 91743 Ful4= t o &
o, TN S8 2H 9 NIN @2 7+ o] A A 2lo] ©2 NIN ©'2H¢] throughput lossE 4 24 2= 7} th. Throughput loss
5% W 7IEoE ARG, ol & TEStE HA o|AAYE g skl 5% 712 E A7 EESTh 11 A,
Bk 71 AL oA o 0.197 km, &9l 5 % 71E Ha olAAEE °F 1.036 km=, 3GPPol M A 1.5 km
oA thy] Z+zt oF 1.3 km, 0.5 km €38 S Foad & Atk

Abstract

This study quantitatively evaluates the throughput loss of a non-terrestrial network (NTN) user equipment (UE) as a function of its
isolation distance from a terrestrial network (TN) cluster when the TN and NTN operate in adjacent frequency bands. A 5 % throughput
loss was defined as the interference threshold, and the minimum isolation distance required to satisfy this criterion was derived based
on both the average and the Sth-percentile throughput loss values. The results indicate that the minimum isolation distance is
approximately 0.197 km for the average case and 1.036 km for the Sth-percentile case, corresponding to a relaxation of about 1.3 km
and 0.5 km, respectively, compared with the 1.5 km isolation distance recommended by 3GPP.
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Table 1. nl TN band and n256 NTN band.

Value
Parameters
™ NTN
Frequency band nl n256
Uplink (MHz) 1,920~1,980 1,980~2,010
Downlink (MHz) 2,110~2,170 2,170~2,200
Duplex mode FDD
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Fig. 1. Deployment scenario of TN cluster and NTN UE.
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Table 2. Parameters of TN/NTN common UE.

£ 4 NTN 94 Hev
Table 4. NTN satellite system parameters.

Parameters Value Parameters Value
Antenna type Omni-directional antenna Satellite orbit GEO
Antenna gain (dBi) 0 Satellite altitude (km) 35,786
Antenna height (m) L5 Satellite EIRP density (dBW/MHz) 59
Noise figure (dB) 9 Channel bandwidth (MHz) 10
Number of active UE 1 Satellite max TX power (dBm) 4771
ACS (dB) 33 Satellite max TX gain (dBi) 51
Environment 100 % outdoor 3dB beamwidth (°) 0.4011
Satellite beam diameter (km) 250
# 3. TN 7|1A= stehn)g Path loss model Free space path loss
Table 3. TN base station system parameters. Frequency reuse 1

Parameters ‘ Value
TN base station

Scenario Macro urban
Channel Bandwidth (MHz) 10
Antenna height (m) 25
Base station horizontal coverage range (°) 120
Base station vertical coverage range (°) 90~120
Base station mechanical downtilt (°) 10
Inter site distance (m) 750
ACLR (dB) 45
Path loss model 3GPP TR.38.901
Frequency reuse 1

TN base station array antenna

Element gain (dBi) 6.4

3 dB beamwidth of element (H/V) (°) |90° for H, 65° for V

Front to back ratio (H/V) (dB) 30 for both H/V

Antenna array configuration (rowxcolumn) 8x8 elements

Radiating element spacing (H/V) (m) |0.5 for H, 0.7 for V

Array ohmic loss (dB) 2
Conducted power per antenna element ’5
(dBm)
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Table 6. 5 %-tile ACIR and ACS results from simulation.

Throughput loss 5 % ACIR/ACS

Source 5 %ile ACIR (dB) | 5 %-tile ACS (dB)

Simulation 27.92 28.01

Throughput loss 5 % ACIR/ACS

Source 5 %tile ACIR (dB) | 5 %-tile ACS (dB)
Qualcomm 26.34 264
ZTE 25.77 25.82
CATT 29.8 29.94
Xiaomi 29.66 29.79
Average 27.89 27.99
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