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Summary and Simultaneous Radio 1 and 2 MPE Calculation 
 

 
 
Industry Canada Exemption Limits: 

 
Conclusion 
 
The GMN-03000, a device that is deployed in public, uncontrolled environments, is exempt from routine RF exposure evaluation per 
guidelines of both FCC and Industry Canada.  For RF exposure safety, personnel should maintain a safe distance of 20 cm from the 
product. 
  
  

Radio Tx Duty Cycle (%) Tx Frequeny (MHz) Power Total (mW) Antenna Gain (dBi) SL (W/m2) S20 (W/m2) RC (cm) SC (W/m2)
#1 BT (FCC) 100.0% 2441.0 1.1 8.0 10.0 0.014 0.7 10.0

#1 2G WiFi (FCC) 100.0% 2462.0 15.5 8.0 10.0 0.194 3.8 5.4
#1 5G WiFi (FCC) 100.0% 5180.0 15.5 -4.4 10.0 0.011 1.7 1.6

Tx Duty Cycle (%) Tx Frequeny (MHz) Power Total (mW) Antenna Gain (dBi) SL (W/m2) S20 (W/m2) RC (cm) SC (W/m2)
#1 BT (ISED) 100.0% 2441.0 1.1 8.0 5.4 0.014 1.0 5.4

#1 2G WiFi (ISED) 100.0% 2462.0 15.5 8.0 5.4 0.194 4.8 3.4
#1 5G WiFi (ISED) 100.0% 5180.0 15.5 -4.4 9.0 0.011 1.7 1.5

Radio Tx Duty Cycle (%) Tx Frequeny (MHz) Power Total (mW) Antenna Gain (dBi) SL (W/m2) S20 (W/m2) RC (cm) SC (W/m2)
#2 2G WiFi (FCC) 100.0% 2462.0 17.1 8.0 10.0 0.215 3.9 5.6
#2 5G WiFi (FCC) 100.0% 5240.0 18.3 -4.4 10.0 0.013 1.7 1.8

Tx Duty Cycle (%) Tx Frequeny (MHz) Power Total (mW) Antenna Gain (dBi) SL (W/m2) S20 (W/m2) RC (cm) SC (W/m2)
#2 2G WiFi (ISED) 100.0% 2462.0 17.1 8.0 5.4 0.215 5.0 3.5
#2 5G WiFi (ISED) 100.0% 5240.0 18.3 -4.4 9.1 0.013 1.8 1.7

FCC Simlutaneous MPE Calculation (Worst Case)
#1 2G WiFi (FCC) #2 2G WiFi (FCC) #1 2G WiFi (ISED) #2 2G WiFi (ISED)

Tx Frequency (MHz) 2462.0 2462.0 Tx Frequency (MHz) 2462.0 2462.0
S20 (W/m2) 0.194 0.215 S20 (W/m2) 0.194 0.215
SL (W/m2) 10.000 10.000 SL (W/m2) 5.4 5.4

Power Ratio (SL / 
S20)

0.0194 0.0215 Power Ratio (SL / S20) 0.0356 0.0394

0.041 0.075

Requirement = Σ of MPE Ratio ≤ 1 EXEMPT Requirement = Σ of MPE Ratio ≤ 1 EXEMPT

ISED Simlutaneous MPE Calculation (Worst Case)

Sum of Power Ratios at compliance 
distance

Sum of Power Ratios at compliance 
distance

Summary: Standalone MPE Calculations and Summary
Radio #1:

Radio #2:
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Radio 1 BT MPE Calculation 
 

  

Antenna Gain (dBi) 8.0
dBd + 2.17 = dBi dBi to dBd 2.2

Tx Frequency (MHz) 2441 Peak Power (Watts) 0.0011 Antenna Gain (dBd) 5.83
Peak Power (mW) 1.1 Antenna Gain (numeric) 6.3

Cable Loss (dB) 0.0 (dBm) 0.4 Antenna minus cable (dBi) 8.00
Duty Cycle (%) 100.0%

Adjusted Power (mW) 1.1
Adjusted Power (dBm) 0.4

Calculated ERP (mw) 4.198 EIRP = Po(dBM) + Gain (dB)
Calculated EIRP (mw) 6.918 Radiated (EIRP) dBm 8.400

ERP = EIRP - 2.17 dB
Radiated (ERP) dBm 6.230

Frequency (MHz) Occupational Limit W/m2 Public  Limit W/m2

300-1,500 f/30 f/150
1,500-100,000 50 10

2441.0 50 10

Frequency (MHz) Frequency (MHz)
10-20 2.0 2.0 10-20 10.0 10.0
20-48 8.944/ƒ0.5 0.2 20-48 44.72/ƒ0.5 0.9
48-300 1.291 1.291 48-100 6.455 6.455

300-6,000 0.02619*ƒ0.6834 5.4 100-6,000 0.6455*ƒ0.5 31.9
6,000-15,000 5.0 10.0 6,000-15,000 50.0 50.0

15,000-150,000 10 10.0 15,000-150,000 50.0 50.0
150,000-300,000 6.67*(10-5)*ƒ 0.2 150,000-300,000 3.33*(10-4)*ƒ 0.8

FCC ISED
f = Transmit Frequecny (MHz) f (MHz) = 2441.0 2441.0 MHz
PT = Power Input to Antenna (mW) PT (mW) = 1.1 1.1 mW
Duty cycle (percentage of operation) % = 100.0% 100.0% %
PA = Adjusted Power due to Duty cycle or Cable Loss (mW) PA (mW) = 1.10 1.10 mW
GN = Numeric Gain of the Antenna GN (numeric) = 6.31 6.31 numeric
S20 = Power Density of device at 20cm (mW/m2) S20=(PAGN)/(4πR20)

2 S20 (mW/m2) = 0.00 0.00 mW/m2

S20 = Power Density of device at 20cm (W/m2) S20=(PAGN)/(4πR20)
2 S20 (W/m2) = 0.01 0.01 W/m2

SL = Power Density Limit (W/m2) SL (W/m2)= 10.00 5.41 W/m2

RC = Minimum distance to the Radiating Element for Compliance ( RC=√(PAGN/4πSL) RC (cm) = 0.7 1.0 cm
SC = Power Density of the device at the Compliance Distance RC (WSC=(PAGN)/(4πRC)2 SC (W/m2) = 10.00 5.41 W/m2

R20 = 20cm R20= 20 20 cm

Radio Tx Duty Cycle (%Tx Frequeny (MHz) Power Total (mW) Antenna Gain (dBi) SL (W/m2) S20 (W/m2) RC (cm) SC (W/m2)
#1 BT (FCC) 100.0% 2441.0 1.1 8.0 10.0 0.01 0.7 10.0
#1 BT (ISED) 100.0% 2441.0 1.1 8.0 5.4 0.01 1.0 5.4

FCC radio frequency radiation exposure limits per 1.1310

IC radio frequency radiation exposure limits per RSS-102, Issue 6 Field Reference Level FRL Limit (W/m2)
Uncontrolled Controlled

Summary: Standalone MPE Calculations and Summary

Power density  (S)
EIRP
------- = mW/cm^2
4 p r^2
r (cm)   EIRP (mW)
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Radio 1 2G WiFi MPE Calculation 
 

 
  

Antenna Gain (dBi) 8.0
dBd + 2.17 = dBi dBi to dBd 2.2

Tx Frequency (MHz) 2462 Peak Power (Watts) 0.0155 Antenna Gain (dBd) 5.83
Peak Power (mW) 15.5 Antenna Gain (numeric) 6.3

Cable Loss (dB) 0.0 (dBm) 11.9 Antenna minus cable (dBi) 8.0
Max Duty Cycle (%) 100.0%

Adjusted Power (mW) 15.5
Adjusted Power (dBm) 11.9

Calculated ERP (mw) 59.156 EIRP = Po(dBM) + Gain (dB)
Calculated EIRP (mw) 97.499 Radiated (EIRP) dBm 19.890

ERP = EIRP - 2.17 dB
Radiated (ERP) dBm 17.720

Frequency (MHz) Occupational Limit W/m2 Public  Limit W/m2

300-1,500 f/30 f/150
1,500-100,000 50 10

2462.0 50 10

Frequency (MHz) Frequency (MHz)
10-20 2.0 2.0 10-20 10.0 10.0
20-48 8.944/ƒ0.5 0.2 20-48 44.72/ƒ0.5 0.9
48-300 1.291 1.291 48-100 6.455 6.455

300-6,000 0.02619*ƒ0.6834 5.4 100-6,000 0.6455*ƒ0.5 32.0
6,000-15,000 5.0 10.0 6,000-15,000 50.0 50.0

15,000-150,000 10 10.0 15,000-150,000 50.0 50.0
150,000-300,000 6.67*(10-5)*ƒ 0.2 150,000-300,000 3.33*(10-4)*ƒ 0.8

FCC ISED
f = Transmit Frequecny (MHz) f (MHz) = 2462.0 2462.0 MHz
PT = Power Input to Antenna (mW) PT (mW) = 15.5 15.5 mW
Duty cycle (percentage of operation) % = 100.0% 100.0% %
PA = Adjusted Power due to Duty cycle or Cable Loss (mW) PA (mW) = 15.45 15.45 mW
GN = Numeric Gain of the Antenna GN (numeric) = 6.31 6.31 numeric
S20 = Power Density of device at 20cm (mW/m2) S20=(PAGN)/(4πR20)

2 S20 (mW/m2) = 0.02 0.02 mW/m2

S20 = Power Density of device at 20cm (W/m2) S20=(PAGN)/(4πR20)
2 S20 (W/m2) = 0.19 0.19 W/m2

SL = Power Density Limit (W/m2) SL (W/m2)= 10.00 5.44 W/m2

RC = Minimum distance to the Radiating Element for Compliance (cRC=√(PAGN/4πSL) RC (cm) = 3.8 4.8 cm
SC = Power Density of the device at the Compliance Distance RC (WSC=(PAGN)/(4πRC)2 SC (W/m2) = 5.41 3.40 W/m2

R20 = 20cm R20= 20 20 cm

Radio Tx Duty Cycle (%Tx Frequeny (MHz) Power Total (mW) Antenna Gain (dBi) SL (W/m2) S20 (W/m2) RC (cm) SC (W/m2)
#1 2G WiFi (FCC) 100.0% 2462 15.5 8.0 10.0 0.19 3.8 5.41
#1 2G WiFi (ISED) 100.0% 2462 15.45 8.0 5.44 0.19 4.8 3.40

FCC radio frequency radiation exposure limits per 1.1310

IC radio frequency radiation exposure limits per RSS-102, Issue 6 Field Reference Level FRL Limit (W/m2)
Uncontrolled Controlled

Summary: Standalone MPE Calculations and Summary

Power density  (S)
EIRP
------- = mW/cm^2
4 p r^2
r (cm)   EIRP (mW)
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Radio 1 5G WiFi MPE Calculation 
 

  

Antenna Gain (dBi) -4.4
dBd + 2.17 = dBi dBi to dBd 2.2

Tx Frequency (MHz) 5180 Peak Power (Watts) 0.0155 Antenna Gain (dBd) -6.57
Peak Power (mW) 15.5 Antenna Gain (numeric) 0.4

Cable Loss (dB) 0.0 (dBm) 11.9 Antenna minus cable (dBi) -4.4
Max Duty Cycle (%) 100.0%

Adjusted Power (mW) 15.5
Adjusted Power (dBm) 11.9

Calculated ERP (mw) 3.412 EIRP = Po(dBM) + Gain (dB)
Calculated EIRP (mw) 5.623 Radiated (EIRP) dBm 7.500

ERP = EIRP - 2.17 dB
Radiated (ERP) dBm 5.330

Frequency (MHz) Occupational Limit W/m2 Public  Limit W/m2

300-1,500 f/30 f/150
1,500-100,000 50 10

5180.0 50 10

Frequency (MHz) Frequency (MHz)
10-20 2.0 2.0 10-20 10.0 10.0
20-48 8.944/ƒ0.5 0.1 20-48 44.72/ƒ0.5 0.6
48-300 1.291 1.291 48-100 6.455 6.455

300-6,000 0.02619*ƒ0.6834 9.0 100-6,000 0.6455*ƒ0.5 46.5
6,000-15,000 5.0 10.0 6,000-15,000 50.0 50.0

15,000-150,000 10 10.0 15,000-150,000 50.0 50.0
150,000-300,000 6.67*(10-5)*ƒ 0.3 150,000-300,000 3.33*(10-4)*ƒ 1.7

FCC ISED
f = Transmit Frequecny (MHz) f (MHz) = 5180.0 5180.0 MHz
PT = Power Input to Antenna (mW) PT (mW) = 15.5 15.5 mW
Duty cycle (percentage of operation) % = 100.0% 100.0% %
PA = Adjusted Power due to Duty cycle or Cable Loss (mW) PA (mW) = 15.49 15.49 mW
GN = Numeric Gain of the Antenna GN (numeric) = 0.36 0.36 numeric
S20 = Power Density of device at 20cm (mW/m2) S20=(PAGN)/(4πR20)

2 S20 (mW/m2) = 0.0011 0.0011 mW/m2

S20 = Power Density of device at 20cm (W/m2) S20=(PAGN)/(4πR20)
2 S20 (W/m2) = 0.0112 0.0112 W/m2

SL = Power Density Limit (W/m2) SL (W/m2)= 10.00 9.05 W/m2

RC = Minimum distance to the Radiating Element for Compliance (cRC=√(PAGN/4πSL) RC (cm) = 1.7 1.7 cm
SC = Power Density of the device at the Compliance Distance RC (WSC=(PAGN)/(4πRC)2 SC (W/m2) = 1.61 1.54 W/m2

R20 = 20cm R20= 20 20 cm

Radio Tx Duty Cycle (%Tx Frequeny (MHz) Power Total (mW) Antenna Gain (dBi) SL (W/m2) S20 (W/m2) RC (cm) SC (W/m2)
#1 5G WiFi (FCC) 100.0% 5180 15.5 -4.4 10.0 0.0112 1.7 1.61
#1 5G WiFi (ISED) 100.0% 5180 15.5 -4.4 9.0 0.0112 1.7 1.54

FCC radio frequency radiation exposure limits per 1.1310

IC radio frequency radiation exposure limits per RSS-102, Issue 6 Field Reference Level FRL Limit (W/m2)
Uncontrolled Controlled

Summary: Standalone MPE Calculations and Summary

Power density  (S)
EIRP
------- = mW/cm^2
4 p r^2
r (cm)   EIRP (mW)
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Radio 2 2G WiFi MPE Calculation 
 

  

Antenna Gain (dBi) 8.0
dBd + 2.17 = dBi dBi to dBd 2.2

Tx Frequency (MHz) 2462 Peak Power (Watts) 0.0171 Antenna Gain (dBd) 5.83
Peak Power (mW) 17.1 Antenna Gain (numeric) 6.3

Cable Loss (dB) 0.0 (dBm) 12.3 Antenna minus cable (dBi) 8.0
Max Duty Cycle (%) 100.0%

Adjusted Power (mW) 17.1
Adjusted Power (dBm) 12.3

Calculated ERP (mw) 65.464 EIRP = Po(dBM) + Gain (dB)
Calculated EIRP (mw) 107.895 Radiated (EIRP) dBm 20.330

ERP = EIRP - 2.17 dB
Radiated (ERP) dBm 18.160

Frequency (MHz) Occupational Limit W/m2 Public  Limit W/m2

300-1,500 f/30 f/150
1,500-100,000 50 10

2462.0 50 10

Frequency (MHz) Frequency (MHz)
10-20 2.0 2.0 10-20 10.0 10.0
20-48 8.944/ƒ0.5 0.2 20-48 44.72/ƒ0.5 0.9
48-300 1.291 1.291 48-100 6.455 6.455

300-6,000 0.02619*ƒ0.6834 5.4 100-6,000 0.6455*ƒ0.5 32.0
6,000-15,000 5.0 10.0 6,000-15,000 50.0 50.0

15,000-150,000 10 10.0 15,000-150,000 50.0 50.0
150,000-300,000 6.67*(10-5)*ƒ 0.2 150,000-300,000 3.33*(10-4)*ƒ 0.8

FCC ISED
f = Transmit Frequecny (MHz) f (MHz) = 2462.0 2462.0 MHz
PT = Power Input to Antenna (mW) PT (mW) = 17.1 17.1 mW
Duty cycle (percentage of operation) % = 100.0% 100.0% %
PA = Adjusted Power due to Duty cycle or Cable Loss (mW) PA (mW) = 17.10 17.10 mW
GN = Numeric Gain of the Antenna GN (numeric) = 6.31 6.31 numeric
S20 = Power Density of device at 20cm (mW/m2) S20=(PAGN)/(4πR20)

2 S20 (mW/m2) = 0.02 0.02 mW/m2

S20 = Power Density of device at 20cm (W/m2) S20=(PAGN)/(4πR20)
2 S20 (W/m2) = 0.21 0.21 W/m2

SL = Power Density Limit (W/m2) SL (W/m2)= 10.00 5.44 W/m2

RC = Minimum distance to the Radiating Element for Compliance (cRC=√(PAGN/4πSL) RC (cm) = 3.9 5.0 cm
SC = Power Density of the device at the Compliance Distance RC (WSC=(PAGN)/(4πRC)2 SC (W/m2) = 5.56 3.47 W/m2

R20 = 20cm R20= 20 20 cm

Radio Tx Duty Cycle (%Tx Frequeny (MHz) Power Total (mW) Antenna Gain (dBi) SL (W/m2) S20 (W/m2) RC (cm) SC (W/m2)
#2 2G WiFi (FCC) 100.0% 2462 17.1 8.0 10.0 0.21 3.9 5.56
#2 2G WiFi (ISED) 100.0% 2462 17.10 8.0 5.44 0.21 5.0 3.47

FCC radio frequency radiation exposure limits per 1.1310

IC radio frequency radiation exposure limits per RSS-102, Issue 6 Field Reference Level FRL Limit (W/m2)
Uncontrolled Controlled

Summary: Standalone MPE Calculations and Summary

Power density  (S)
EIRP
------- = mW/cm^2
4 p r^2
r (cm)   EIRP (mW)
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Radio 2 5G WiFi MPE Calculation 
 

 

Antenna Gain (dBi) -4.4
dBd + 2.17 = dBi dBi to dBd 2.2

Tx Frequency (MHz) 5240 Peak Power (Watts) 0.0183 Antenna Gain (dBd) -6.57
Peak Power (mW) 18.3 Antenna Gain (numeric) 0.4

Cable Loss (dB) 0.0 (dBm) 12.6 Antenna minus cable (dBi) -4.4
Max Duty Cycle (%) 100.0%

Adjusted Power (mW) 18.3
Adjusted Power (dBm) 12.6

Calculated ERP (mw) 4.027 EIRP = Po(dBM) + Gain (dB)
Calculated EIRP (mw) 6.637 Radiated (EIRP) dBm 8.220

ERP = EIRP - 2.17 dB
Radiated (ERP) dBm 6.050

Frequency (MHz) Occupational Limit W/m2 Public  Limit W/m2

300-1,500 f/30 f/150
1,500-100,000 50 10

5240.0 50 10

Frequency (MHz) Frequency (MHz)
10-20 2.0 2.0 10-20 10.0 10.0
20-48 8.944/ƒ0.5 0.1 20-48 44.72/ƒ0.5 0.6
48-300 1.291 1.291 48-100 6.455 6.455

300-6,000 0.02619*ƒ0.6834 9.1 100-6,000 0.6455*ƒ0.5 46.7
6,000-15,000 5.0 10.0 6,000-15,000 50.0 50.0

15,000-150,000 10 10.0 15,000-150,000 50.0 50.0
150,000-300,000 6.67*(10-5)*ƒ 0.3 150,000-300,000 3.33*(10-4)*ƒ 1.7

FCC ISED
f = Transmit Frequecny (MHz) f (MHz) = 5240.0 5240.0 MHz
PT = Power Input to Antenna (mW) PT (mW) = 18.3 18.3 mW
Duty cycle (percentage of operation) % = 100.0% 100.0% %
PA = Adjusted Power due to Duty cycle or Cable Loss (mW) PA (mW) = 18.28 18.28 mW
GN = Numeric Gain of the Antenna GN (numeric) = 0.36 0.36 numeric
S20 = Power Density of device at 20cm (mW/m2) S20=(PAGN)/(4πR20)

2 S20 (mW/m2) = 0.0013 0.0013 mW/m2

S20 = Power Density of device at 20cm (W/m2) S20=(PAGN)/(4πR20)
2 S20 (W/m2) = 0.0132 0.0132 W/m2

SL = Power Density Limit (W/m2) SL (W/m2)= 10.00 9.12 W/m2

RC = Minimum distance to the Radiating Element for Compliance (cmRC=√(PAGN/4πSL) RC (cm) = 1.7 1.8 cm
SC = Power Density of the device at the Compliance Distance RC (W/ SC=(PAGN)/(4πRC)2 SC (W/m2) = 1.77 1.70 W/m2

R20 = 20cm R20= 20 20 cm

Radio Tx Duty Cycle (%)Tx Frequeny (MHz) Power Total (mW) Antenna Gain (dBi) SL (W/m2) S20 (W/m2) RC (cm) SC (W/m2)
#2 5G WiFi (FCC) 100.0% 5240 18.3 -4.4 10.0 0.0132 1.7 1.77
#2 5G WiFi (ISED) 100.0% 5240 18.3 -4.4 9.1 0.0132 1.8 1.70

FCC radio frequency radiation exposure limits per 1.1310

IC radio frequency radiation exposure limits per RSS-102, Issue 6 Field Reference Level FRL Limit (W/m2)
Uncontrolled Controlled

Summary: Standalone MPE Calculations and Summary

Power density  (S)
EIRP
------- = mW/cm^2
4 p r^2
r (cm)   EIRP (mW)
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