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1. MPE CALCULATION METHOD 

 
 Calculation Method of RF Safety Distance: 

 
where:  
S = power density 
P = power input to the antenna 
G = power gain of the antenna in the direction of interest relative to an isotropic radiator 
R = distance to the center of radiation of the antenna 

 
Table for Filed Antenna 
For 5G : 

Ant. Brand Model Name Antenna Type Connector Gain 
(dBi) Note 

1 N/A N/A Dipole N/A 5 N/A 
2 N/A N/A Dipole N/A 5 N/A 

 
Note:  

(1) Beamforming: 
All antennas have the same gain, Directional gain = GANT + 10 log(NANT) dBi, 
that is Directional gain=5 + 10log(2) dBi =8.01; 
For UNII-1, UNII-3 
Output power limit is 30-8.01+6=27.99, the UNII-1 power density limit is 17-(8.01-6)=14.99. the UNII-3  
power density limit is 30-8.01+6=27.99. 
For UNII-2A, UNII-2C 
Output power limit is 24-8.01+6=21.99, the UNII-2A power density limit is 11-(8.01-6)=8.99. the UNII-2C  
power density limit is 24-8.01+6=21.99.  

(2) CDD: 
All antennas have the same gain, Directional gain = GANT+Array Gain, 
For power spectral density measurements, NANT =2, NSS = 1.  
So Directional gain = GANT + Array Gain =10log (NANT/ NSS) dB =5+10log(2/1)dBi=8.01.  
Then, UNII-1 power density limit is 17-(11.02-6)=14.99. the UNII-3 power density limit is 30-8.01+6=27.99 
the UNII-2A power density limit is 11-(8.01-6)=8.99. the UNII-2C power density limit is 24-8.01+6=21.99 
For power measurements, Array Gain = 0 dB (NANT ≤ 4), so the Directional gain=5. 
 

For 2.4G: 
Ant. Brand Model Name Antenna Type Connector Gain (dBi) 

1  N/A N/A Dipole N/A 5 

2  N/A N/A Dipole N/A 5 
Note:  

(1) Beamforming: 

All antennas have the same gain, Directional gain = GANT + 10 log(NANT) dBi, 

that is Directional gain=5 + 10log(2) dBi =8.01; 

So output power limit is 30-8.01+6=27.99, the power density limit is 8-(8.01-6)=5.99.  

(2) CDD: 

All antennas have the same gain, Directional gain = GANT+Array Gain, 

For power spectral density measurements, NANT = 2, NSS = 1. So Directional gain = GANT + Array Gain =10log (NANT/ 

NSS) dB =5+10log(2/1)dBi=8.01. Then, the power density limit is 8-(8.01-6)=5.99. 

For power measurements, Array Gain = 0 dB (NANT ≤ 4), so the Directional gain=5. 
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For 5G： 
Operating Mode 

TX Mode Ant. 1 Ant. 2 Ant. 1 + Ant. 2 

IEEE 802.11a      

IEEE 802.11n (HT20)       

IEEE 802.11n (HT40)       

IEEE 802.11ac (VHT20)       

IEEE 802.11ac (VHT40)       

IEEE 802.11ac (VHT80)       

IEEE 802.11ax (HE20)       

IEEE 802.11ax (HE40)       

IEEE 802.11ax (HE80)       

 
 
For 2.4G: 
Operating Mode 

TX Mode Ant. 1 Ant. 2 Ant. 1 + Ant. 2 

802.11b      

802.11g      

802.11n(20 MHz)       

802.11n(40 MHz)       

802.11ax (HE 20 MHz)       

802.11ax (HE 40 MHz)       
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2. TEST RESULTS 

 
For 2.4GHz:  

Antenna Gain  
(dBi) 

Antenna 
Gain 

(numeric) 

Max. Output 
Power 
(dBm) 

Max. Output 
Power  
(mW) 

Power Density 
(S) (mW/cm2) 

Limit of Power 
Density (S) 
(mW/cm2) 

Test Result 

8.01 6.3241 24.50 281.83829 0.2930521 1 Complies 

 
For 5GHz Band 1, Band4: 

Antenna Gain  
(dBi) 

Antenna 
Gain 

(numeric) 

Max. Output 
Power 
(dBm) 

Max. Output 
Power  
(mW) 

Power Density 
(S) (mW/cm2) 

Limit of Power 
Density (S) 
(mW/cm2) 

Test Result 

8.01 6.3241 27.50 562.34133 0.5847157 1 Complies 

 

For 5G Band 2, Band 3 

Beamforming 

Antenna Gain  
(dBi) 

Antenna 
Gain 

(numeric) 

Max. Output 
Power 
(dBm) 

Max. Output 
Power  
(mW) 

Power Density 
(S) (mW/cm2) 

Limit of Power 
Density (S) 
(mW/cm2) 

Test Result 

8.01 6.3241 24.00 251.1886  0.2611820  1 Complies 

 
CDD 

Antenna Gain  
(dBi) 

Antenna 
Gain 

(numeric) 

Max. Output 
Power 
(dBm) 

Max. Output 
Power  
(mW) 

Power Density 
(S) (mW/cm2) 

Limit of Power 
Density (S) 
(mW/cm2) 

Test Result 

5.00 3.1623 24.00 251.1886  0.2611820  1 Complies 

 
 
For the max simultaneous transmission MPE: 
 
2.4G+5G  
 

Power Density 
(S) (mW/cm2) 

Power Density 
(S) (mW/cm2) Total 

Limit of Power 
Density (S) 
(mW/cm2) 

Test Result 
2.4GHz 5GHz 

0.2930521 0.5847157 0.8777678 1 Complies 
 
Note: The calculated distance is 22 cm.  

Output power including tune up tolerance 
 
 
 
 
 
 
 
 
 

End of Test Report 
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