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Summary of Tests 
 
MPE Evaluation meet FCC OET No. 65: 1997/ IEEE C95.1-1999 
 

 
Test  Reference Results 

MPE Evaluation FCC Guidelines for Human Exposure IEEE C95.1 Pass  
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1. Introduction 
 
The EUT operates in the 2.5GHz band about WiMAX IEEE 802.16e. Due to the EUT 
(include antenna) at its normal operation distance is at least 25 cm from the human body, 
the EUT was defined as a Mobile Device.   
 
The reason to do the MPE Evaluation is to avoid the RF hazard to human body.  The 
maximum output power and gain of the antenna were used to calculate the limited 
Power density (S) at 20cm distance away from the product.  The limit for Maximum 
Permissible Exposure (MPE) specified in FCC 1.1310 is followed. 
 
According to 1.1307 (b)(1), systems operating under the provisions of this section shall 
be operated in a manner that ensure that the public is not exposed to radio  frequency 
energy level in excess of the Commission’s guideline. 
 
 
2. RF Exposure Limit 
 
According to FCC 1.1310: The criteria listed in the following table shall be used to 
evaluate the environmental impact of human exposure to radio-frequency (RF) radiation 
as specified in 1.1307(b). 
 

Limits for Maximum Permissible Exposure (MPE) 
 

Frequency 
Range 
(MHz) 

Electric Field 
Strength  
(V/m) 

Magnetic Field
Strength  
(A/m) 

Power Density
(mW/cm2) 

Average Time
(minutes) 

(A) Limits for Occupational / Control Exposures 
30-300 61.4 0.163 1.0 6 

300-1500 - - F/300 6 
1500-100,000 - - 5 6 

(B) Limits for General Population / Uncontrolled Exposure 
30-300 27.5 0.073 0.2 30 

300-1500 - - F/1500 30 
1500-100,000 - - 1.0 30 

 
F= Frequency in MHz 
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3. RF Exposure calculations 
 
From §FCC 1.1310 table 1, the maximum permissible RF exposure for an  
uncontrolled environment is 1mW/(cm2) 
Power density (S) is calculated by the following formula: 
 
S = (P * G)/4πR2 

 
where, S = Power density (mW/cm2) 

P = Output power to antenna (mW) 
R = Distance between radiating structure and observation point (cm) 
G = Gain of antenna in numeric 

      π = 3.1416 
 
Example: 
        Assume a mobile device operates at 2412MHz and its maximum output power 
is 50mW, and the maximum gain of antenna is 1 (numeric) /0dBi. 
 
then the power density (S) = (50 * 1)/4*π*202 = 0.00995 (mW/cm2) 
 
4. Test results 

 

For 5 MHz 

Modulation(Coding 
rate) 

Frequency 
(MHz) 

Maximum 
antenna 

gain 
(numeric

Output 
power 

to antenna
(mW) 

Power 
density 

 
(mW/cm2) 

Limit of 
power 
density 

(mW/cm2)

2502.5 3.98  431.5191 0.341767014 1.0 
2590 3.98  446.6836 0.353777448 1.0 QPSK(1/2) 

2687.5 3.98  448.7454 0.355410410 1.0 
2502.5 3.98  447.7133 0.354592989 1.0 
2590 3.98  429.5364 0.340196738 1.0 QPSK(3/4) 

2687.5 3.98  452.8976 0.358698982 1.0 
2502.5 3.98  401.7908 0.318221959 1.0 
2590 3.98  407.3803 0.322648867 1.0 16QAM(1/2) 

2687.5 3.98  424.6196 0.336302538 1.0 
2502.5 3.98  457.0882 0.362017983 1.0 
2590 3.98  426.5795 0.337854840 1.0 16QAM(3/4) 

2687.5 3.98  432.5138 0.342554869 1.0 
The Notice in Installation Manual has been stated as below:  
While installing and operating this transmitter, the radio frequency exposure limit of 
1mW/(cm*cm) may be exceeded at distances close to the transmitter. therefore, the user 
must maintain a minimum distance of 20 cm from the device at all time. 
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For 10 MHz 

Modulation(Coding 
rate) 

Frequency 
(MHz) 

Maximum 
antenna 

gain 
(numeric

Output 
power 

to antenna
(mW) 

Power 
density 

 
(mW/cm2) 

Limit of 
power 
density 

(mW/cm2)

2505 3.98  419.7590 0.332452915 1.0 
2590 3.98  434.5102 0.344136030 1.0 QPSK(1/2) 
2685 3.98  412.0975 0.326384965 1.0 
2505 3.98  413.9997 0.327891490 1.0 
2590 3.98  430.5266 0.340980972 1.0 QPSK(3/4) 
2685 3.98  418.7936 0.331688294 1.0 
2505 3.98  413.9997 0.327891490 1.0 
2590 3.98  413.9997 0.327891490 1.0 16QAM(1/2) 
2685 3.98  400.8667 0.317490069 1.0 
2505 3.98  425.5984 0.337077795 1.0 
2590 3.98  440.5549 0.348923439 1.0 16QAM(3/4) 
2685 3.98  423.6430 0.335529063 1.0 

The Notice in Installation Manual has been stated as below:  
While installing and operating this transmitter, the radio frequency exposure limit of 
1mW/(cm*cm) may be exceeded at distances close to the transmitter. therefore, the user 
must maintain a minimum distance of 20 cm from the device at all time. 
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