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ABSTRACT

Recently, a lot of attention is fallen to loT(Internet of Things) for hyper-connected society and the number of
unlicensed wireless device has been increasing. Thus, this paper analyzed the impact of unlicensed wireless device on
the basis of 802.11ah on licensed LTE user equipment in 900 MHz frequency band for efficient frequency use. As the
interference analysis method, Minimum Coupling Loss (MCL) method and Monte Carlo (MC) method were used. In
case of one interferer, minimum separation distance between interferer and victim was calculated as about 22 m
through the MCL method under the assumption of the worst case. The maximum number of interferer to meet the
interference probability of 5% below within a cell radius of the victim was computed as about 3000 by using MC
method based on statistical technique. The analysis method and results in this paper are expected to be used for the
coexistence between unlicensed wireless device and licensed wireless device.
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Fig. 1 Interference scenario
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Table. 1 Characteristics of LTE eNB 941.2 943.2 945.2
Parameter Value Unit
Frequency 954.3 MHz 4MHz 1
Bandwidth 10 MHz }
Transmit power 43 dBm 940.1 944.2 946.3
Cell radius 430 m
Antenna height 30 m Fig. 2 Channel status by bandwidth of Wi-Fi HaLow
Channel model Extended Hata -
ol 3 32 7MYl STAL EAL Yehit]

Table. 2 Characteristics of LTE UE
Table. 3 Characteristics of Wi-Fi HaLow STA

Parameter Value Unit
Frequency 954.3 MHz Parameter Value Unit
Bandwidth 10 MHz Frequency 945.7 MHz
Receiving sensitivity 94 dBm Bandwidth 1 MHz
Protection ratio 12 dB Transmit power 23 dBm
Thermal noise -103.97 dBm Duty cycle 0.1 %
Antenna height 15 m Antenna height 15 m
Channel model Extended Hata - Channel model Extended Hata-SRD -
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Table. 4 Path loss factor according to communication
environment

Communication environment Path loss factor
Free space 2
Cellular wireless in urban 27 ~35
Shadowed wireless in urban 3~5
LOS in the building 16 ~18
Blocked building 4~6
Blocked factory 2~3
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Table. 5 Interference probability vs. simulation radius
and the number of interferer

Simulation radius | The number of Interference
(m) interferer probability (%)
100 100 2.10
100 150 3.03
100 200 3.89
100 250 4.73
100 300 531
200 400 2.16
200 600 3.44
200 800 4.28
200 1000 5.27
300 1500 3.63
300 2000 4.84
300 2500 5.79
400 2500 3.83
400 3000 4.19
400 3500 5.01
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