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ISO/IEC 17025 accreditation. 
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 Evaluation summary 

1.1 MPE calculation for standalone transmission 

1.1.1 References, definitions, and limits 

 

FCC §2.1091(d) 

(2) (2) For operations within the frequency range of 300 kHz and 6 GHz (inclusive), the limits for maximum permissible exposure (MPE), derived 

from whole-body SAR limits and listed in Table 1 in paragraph (e)(1) of this section, may be used instead of whole-body SAR limits as set forth 

in paragraphs (a) through (c) of this section to evaluate the environmental impact of human exposure to RF radiation as specified in §1.1307(b) 

of this part, except for portable devices as defined in §2.1093 of this chapter as these evaluations shall be performed according to the SAR 

provisions in §2.1093. 

 

Table 1.1-1: Table 1 to §1.1310(e)(1)—Limits for Maximum Permissible Exposure (MPE) 

Frequency range 

(MHz) 

Electric field strength 

(V/m) 

Magnetic field strength 

(A/m) 

Power density 

(mW/cm2) 

Averaging time 

(minutes) 

(i) Limits for Occupational/Controlled Exposure 

0.3–3.0 614 1.63 *(100) ≤6 

3.0–30 1842 / f 4.89 / f *(900 / f2) <6 

30–300 61.4 0.163 1.0 <6 

300–1500   f / 300 <6 

1500–100000   5 <6 

(ii) Limits for General Population/Uncontrolled Exposure 

0.3–1.34 614 1.63 *(100) <30 

1.34–30 824 / f 2.19 / f *(180 / f2) <30 

30–300 27.5 0.073 0.2 <30 

300–1500   f / 1500 <30 

1500–100000   1.0 <30 

Notes: f = frequency in MHz. * = Plane-wave equivalent power density. 

 

RSS-102, Section 2.5.2 

 RF exposure evaluation is required if the separation distance between the user and/or bystander and the device’s radiating element is greater 

than 20 cm, except when the device operates as follows: 

• below 20 MHz and the source-based, time-averaged maximum e.i.r.p. of the device is equal to or less than 1 W (adjusted for tune-
up tolerance); 

• at or above 20 MHz and below 48 MHz and the source-based, time-averaged maximum e.i.r.p. of the device is equal to or less than 
4.49/ƒ0.5 W (adjusted for tune-up tolerance), where ƒ is in MHz; 

• at or above 48 MHz and below 300 MHz and the source-based, time-averaged maximum e.i.r.p. of the device is equal to or less than 
0.6 W (adjusted for tune-up tolerance); 

• at or above 300 MHz and below 6 GHz and the source-based, time-averaged maximum e.i.r.p. of the device is equal to or less than 
0.0131 ƒ0.6834 W (adjusted for tune-up tolerance), where ƒ is in MHz; 

• at or above 6 GHz and the source-based, time-averaged maximum e.i.r.p. of the device is equal to or less than 5 W (adjusted for 
tune-up tolerance). 

In these cases, the information contained in the RF exposure technical brief may be limited to information that demonstrates how the e.i.r.p. 

was derived. 
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Equation from page 18 of OET Bulletin 65, Edition 97-01 

 

𝑆 =
𝑃𝐺

4𝜋𝑅2
 

 

where: S = power density (mW/cm2 or W/m2) 

 P = power input to the antenna (mW or W) 

 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 (cm or m) 

 

1.1.2 EUT technical information 

 

Prediction frequency 2440 MHz 

Antenna type Dipole Antenna detachable  

Antenna gain  2.44 dBi  

Number of antennas 1 

Maximum transmitter conducted power  18.32 dBm ( 67.92 mW) 

Prediction distance 20 cm  

 

1.1.3 MPE calculation 

 

Fundamental transmit (prediction) frequency: 2440 MHz
Maximum measured conducted peak output power: 18.32 dBm

Cable and/or jumper loss: 0 dB
Maximum peak power at antenna input terminal: 18.32 dBm

Tx On time: 1.000 ms
Tx period time: 1.000 ms
Average factor: 100 %

Maximum calculated average power at antenna input terminal: 67.92036326 mW
Single Antenna gain (typical): 2.44 dBi

Number of antennae: 1
Total system gain: 2.44 dBi

FCC limit: ISED limit:

MPE limit for uncontrolled exposure at prediction frequency: 1.000000 mW/cm2 0.540851 mW/cm2

10.000000 W/m2 5.408511 W/m2

Minimum calculated prediction distance for compliance: 20 cm 20 cm

Typical (declared) distance: 20 cm 20 cm

Average power density at prediction frequency: 0.023699 mW/cm2 0.023699 mW/cm2

0.236990 W/m2 0.236990 W/m2

Margin of Compliance: 16.25 dB 13.58 dB
Maximum allowable antenna gain: 18.69 dBi 16.02 dBi  

 

 

1.1.4 Verdict 

 

The calculation is below the limit; therefore, the product is passing the RF Exposure requirements for the declared distance. 
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1.2 MPE calculation for simultaneous transmission 

1.2.1 References, definitions and limits 

 

FCC §2.1091(d) 

(2) (2) For operations within the frequency range of 300 kHz and 6 GHz (inclusive), the limits for maximum permissible exposure (MPE), derived from 

whole-body SAR limits and listed in Table 1 in paragraph (e)(1) of this section, may be used instead of whole-body SAR limits as set forth in 

paragraphs (a) through (c) of this section to evaluate the environmental impact of human exposure to RF radiation as specified in §1.1307(b) of 

this part, except for portable devices as defined in §2.1093 of this chapter as these evaluations shall be performed according to the SAR provisions 

in §2.1093. 

 

Table 1.2-1: Table 1 to §1.1310(e)(1)—Limits for Maximum Permissible Exposure (MPE) 

Frequency range 

(MHz) 

Electric field strength 

(V/m) 

Magnetic field strength 

(A/m) 

Power density 

(mW/cm2) 

Averaging time 

(minutes) 

(i) Limits for Occupational/Controlled Exposure 

0.3–3.0 614 1.63 *(100) ≤6 

3.0–30 1842 / f 4.89 / f *(900 / f2) <6 

30–300 61.4 0.163 1.0 <6 

300–1500   f / 300 <6 

1500–100000   5 <6 

(ii) Limits for General Population/Uncontrolled Exposure 

0.3–1.34 614 1.63 *(100) <30 

1.34–30 824 / f 2.19 / f *(180 / f2) <30 

30–300 27.5 0.073 0.2 <30 

300–1500   f / 1500 <30 

1500–100000   1.0 <30 

Notes: f = frequency in MHz. * = Plane-wave equivalent power density. 

 

RSS-102, Section 2.5.2 

 RF exposure evaluation is required if the separation distance between the user and/or bystander and the device’s radiating element is greater 

than 20 cm, except when the device operates as follows: 

• below 20 MHz and the source-based, time-averaged maximum e.i.r.p. of the device is equal to or less than 1 W (adjusted for tune-
up tolerance); 

• at or above 20 MHz and below 48 MHz and the source-based, time-averaged maximum e.i.r.p. of the device is equal to or less than 
4.49/ƒ0.5 W (adjusted for tune-up tolerance), where ƒ is in MHz; 

• at or above 48 MHz and below 300 MHz and the source-based, time-averaged maximum e.i.r.p. of the device is equal to or less than 
0.6 W (adjusted for tune-up tolerance); 

• at or above 300 MHz and below 6 GHz and the source-based, time-averaged maximum e.i.r.p. of the device is equal to or less than 
0.0131 ƒ0.6834 W (adjusted for tune-up tolerance), where ƒ is in MHz; 

• at or above 6 GHz and the source-based, time-averaged maximum e.i.r.p. of the device is equal to or less than 5 W (adjusted for 
tune-up tolerance). 

In these cases, the information contained in the RF exposure technical brief may be limited to information that demonstrates how the e.i.r.p. 

was derived. 
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Equation from page 18 of OET Bulletin 65, Edition 97-01 

𝑆 =
𝑃𝐺

4𝜋𝑅2
 

 

where: S = power density (mW/cm2 or W/m2) 

 P = power input to the antenna (mW or W) 

 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 (cm or m) 

1.2.2 EUT technical information 

 

 Transmitter 1 (NFC) 
Transmitter 2 (Bluetooth 
Low Energy) 

Transmitter 3 (Wi-Fi) Transmitter 4 (POCSAG) 

Prediction frequency 13.56 MHz 2.440 GHz 5.240 GHz 457.5750 MHz 

Antenna type Integrated Integrated External Integrated 

Antenna gain 0 dBi 2.44 dBi 2.68 dBi -0.81 dBi 

Maximum transmitter 
conducted power 

-47.07 dBm 
(0.00001965mW) 

18.32 dBm (67.92 mW) 16.76 dBm (47.42 mW) 31.99 dBm (1580 mW) 

Prediction distance 20 cm 20 cm 20 Cm 20 cm 

Duty cycle (worst case) 100% 32.5% 100% 10% 

 

NFC data taken from test report REP0019265-1TRFWL. Fundamental measured as a radiated field strength at 3m measurement distance. Result 50.31 

dBµV/m converted to ERP of -47.07 dBm. Measurement was using a quasi-peak detector, but transmitter operates with 100% duty cycle therefore quasi-

peak result = peak result. 

 

BLE data taken from test report REP0019265-3TRFWL. Fundamental measured with power meter. 

Wi-Fi data taken from test report REP0019265-TRFWL. Fundamental measured with power meter. 

POCSAG data taken from FCC grant (FCC ID WDC-J1901). 

1.2.3 MPE calculation 

 
Transmitter 1 Transmitter 2 Transmitter 3 Transmitter 4

Fundamental transmit (prediction) frequency: 13.56 MHz 2440 MHz 5240 MHz 457.575 MHz
Maximum measured conducted peak output power: -47.07 dBm 18.32 dBm 16.76 dBm 31.99 dBm

Cable and/or jumper loss: 0 dB 0 dB 0 dB 0 dB
Maximum peak power at antenna input terminal: -47.07 dBm 18.32 dBm 16.76 dBm 31.99 dBm

Tx On time: 1.000 ms 1.000 ms 1.000 ms 0.100 ms
Tx period time: 1.000 ms 1.000 ms 1.000 ms 1.000 ms
Average factor: 100 % 100 % 100 % 10 %

Maximum calculated average power at antenna input terminal: 1.963E-05 mW 67.920363 mW 47.424199 mW 158.1248039 mW
Single Antenna gain (typical): 0 dBi 2.44 dBi 2.68 dBi -0.81 dBi

Number of antennae: 1 1 1 1
Total system gain: 0.00 dBi 2.44 dBi 2.68 dBi -0.81 dBi

ISED limit FCC limit ISED limit FCC limit ISED limit FCC limit ISED limit
MPE limit for uncontrolled exposure at prediction frequency: 0.200000 mW/cm2 1.0 mW/cm2 0.540851 mW/cm2 1.0 mW/cm2 0.911857 mW/cm2 1.0 mW/cm2 0.172304 mW/cm2

2.000000 W/m
2 10.0 W/m

2 5.408511 W/m
2 10.0 W/m

2 9.118565 W/m
2 10.0 W/m

2 1.723040 W/m
2

Minimum calculated prediction distance for compliance: 20 cm 20 cm 20 cm 20 cm 20 cm 20 cm 20 cm

Typical (declared) distance: 20 cm 20 cm 20 cm 20 cm 20 cm 20 cm 20 cm

Average power density at prediction frequency: 0.000000 mW/cm2 0.000000 mW/cm2 0.023699 mW/cm2 0.023699 mW/cm2 0.017488 mW/cm2 0.017488 mW/cm2 0.026105 mW/cm2

0.000000 W/m
2 0.000000 W/m

2 0.236990 W/m
2 0.236990 W/m

2 0.174876 W/m
2 0.174876 W/m

2 0.261054 W/m
2

Combined MPE compliance:
Margin of Compliance: 77.09 dB 84.08 dB 13.58 dB 16.25 dB 17.17 dB 17.57 dB 8.20 dB

Maximum allowable antenna gain: 77.09 dBi 84.08 dBi 16.02 dBi 16.25 dBi 19.85 dBi 17.57 dBi 7.39 dBi
Average power density to MPE limit ratio: 0.000 0.000 0.044 0.024 0.019 0.017 0.152

Total sum of ratios for FCC: 0.067
Total sum of ratios for ISED: 0.215

Maximum allowed sum of ratios: 1  
 

1.2.4 Verdict 

 

The calculation is below the limit; therefore, the product is passing the RF Exposure requirements for the declared distance. 

 
End of the test report 
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