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Interference Analysis based on the Monte-Carlo Method
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ABSTRACT

In this paper, we proposed the methodology of interference analysis based on monte-carlo method for effective use of Industrial,
Scientific, Medical (ISM) band. The interference scenario is divided according to the distance and density. The simulation of
interference analysis evaluates the interference probability according to distribution density of Interfering Transmitters (It) in the
Secure Interference Area (SIA). The SIA is gained from the Interference Efficiency Range that satisfied to Interference Permissible
Range of Victim Receiver (Vr). Simulation result that apply the proposed interference scenario to the WLAN and bluetooth,
Interference Permissible Range was 60~400m. And the WLAN was acceptable within interference permissible range to six bluetooth
that exist in the SIA. In the same condition, when applied Listen Before Talk (LBT) based on Cognitive Radio (CR) to the
bluetooth using Frequency Hopping (FH), interference probability was decreased sharply. The Spectrum Engineering Advanced
Monte Carlo Analysis Tool (SEAMCAT) that has been developed based on the monte-carlo method by European Radio-
communications Office (ERO) were used to the interference simulation.
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E 1. WLAN = zl2fo|&[7][8]

Table 1. Main parameter of WLAN

E 4. Bluetoothe| AP [10]
Table 4. Emission power level of Bluetooth

Parameter Value Units Frequency Offset Attenuation Reference
Frequency (050 | MHz [MHz] [dBe] Bandwidth [kHz]
Reception Bandwidth 22,000 kHz ~25 -60 100
Receiver Sensitivity -55.33 dBm -2.5~-1.5 -40 100
interference criteria(C/I) 10 dB -1.5~-0.5 -20 100
Noise Floor 9041 dBm -0.5~0.5 0 100
Antenna Height Rx 1.5/ Tx 2.5 m 05~15 -20 100
Antenna Azimuth 0~360 Degree 1.5~25 -40 100
Antenna Peak Gain 6 dBi 2.5~ -60 100
Antenna pattern omnidirectional
Output Power z dBm Desired signal value (dBm)
Coverage Radius 0.1 km A
Interfering signal (dBm) W o > oy

E 2. WLANS| At ey (g

Table 2. Emission power level of WLAN

Frequency Offset Attenuation Reference
[MHz] [dBc] Bandwidth [kHz]
~22 -50 100
22~11 -30 100
-11~11 0 100
11~22 -30 100
22~ -50 100

I 3. Bluetooth

2 mto|&[9]t
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Table 3. Main parameter of Bluetooth

Parameter Value Units
Frequency (k=2(,)%§),2+%<78) MHz
Reception Bandwidth 1,000 kHz
Receiver Sensitivity -70 (BER<0.1%) dBm
interference criteria(C/I) 11 dB
Noise Floor -103.83 dBm
Antenna Height 15 m
Antenna Azimuth 0~360 Degree
Antenna Peak Gain 0 dBi
Antenna pattern omnidirectional
Output Power 20 (class 1) dBm
Coverage Radius 0.1 km

Interference (dB)
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Fig. 4 Calcuration of the interference probability
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%} ghikslt}, £3]) WLANZ bluetooth™ home network Table 7. Simulation result (Distance #3)

o SA|eE ATE A B ALLE= 7 (It=Bluetooth using LBT, Wt-Vr distance=100)

ool e IHEAZE Atk Vr-It distance (m) Probability of Interference
F 1~4% 24GHz 1SM tGollA] ARS-== 13 429 %

bluetooth®] F=& setrlg g WAbrts 540S e 15 296 %

ok HREA AlEEoldd A8E WLANS 20 117 %

802.11b, bluetooth: class 1(100mW)<] T+4< 25 0.68 %

WLANS- Vr, bluetoothE It2 A4ttt 1H3 30 0%

2 WLANS 4 19 21l 2412MHzE 4
= A= 7P o, FH WS AFE31= bluetooth
= 190 AEE 48 GER hopping 3H=E A}

Atk Ayl2de extended hata-SRD (Short Range

Device) =2 9urban, indoor 7S 7F43819 3, A&
olde MY F 7P £ H9FS FIA= unwanted
emission®l] ¢]3F THAWHS thEU11].

E 5 Hez| Aol Z3f #1
Table 5. Simulation result (Distance #1)
(Vr=WLAN, It=Bluetooth, Wt-Vr distance=100m)

Vr-It distance (m) Probability of Interference
60 4.85 %
70 3.70 %
80 291 %
90 259 %
100 244 %
200 0.85 %
300 023 %
400 0.00 %

E 6. He2| AlZelold Zaf #2
Table 6. Simulation result (Distance #2)
(Vr=WLAN, It=Bluetooth, Wt-Vr distance=random)

Vr-It distance (m) Probability of Interference
40 893 %
50 475 %
100 118 %
150 0.67 %
200 0.33 %
250 0.19 %
300 0.00 %
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Table 8. Simulation result (Density)
(Vr=WLAN, It=Bluetooth, Wt-Vr distance=100m)

N/km” Probability of Interference
1.03 %
179 %
232 %
348 %
422 %

499 %
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