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1. TEST FACILITY

The test facilities used to collect the test data in this report is at the location of No.3,Jinshagang 1st
Road, Shixia, Dalang Town, Dongguan, Guangdong, China.

BTL's Test Firm Registration Number for FCC: 357015

BTL's Designation Number for FCC: CN1240

2. MPE CALCULATION METHOD

Calculation Method of RF Safety Distance:
Ko

g ==
it 4
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 WLAN 2.4G:

Ant. Brand Model Name Antenna Type Connector Gain (dBi)
1 N/A N/A PIFA N/A 4.8
2 N/A N/A PIFA N/A 4.3
Note:

1) This EUT supports CDD, and antenna gains are not equal, so the Directional gain
=10log[(10%"?°+10%%%+ . 10°V?°)!/N]dBi, that is Directional gain=10log[(10***°+10**%)?/4]dBi =7.56.
So the output power limit is 30-(7.56-6)=28.44, the power spectral density limit is 8-(7.56-6)=6.44.

2) Beamforming Gain: 3dB. So the Directional gain=3+4.8=7.80dB. So the output power limit is
30-(7.80-6)=28.20.

Table for Antenna Configuration:
For Non Beamforming:
Operating Mode

X Mode 1TX 2TX
IEEE 802.11b V (Ant. 1) -
IEEE 802.11g V (Ant. 1) -
IEEE 802.11n(HT20) - V (Ant. 1+ Ant. 2)

IEEE 802.11n(HT40) - V (Ant. 1+ Ant. 2)

For Beamforming:
Operating Mode

TX Mode 2TX
IEEE 802.11n(HT20) V (Ant. 1+ Ant. 2)

IEEE 802.11n(HT40) V (Ant. 1+ Ant. 2)
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For WLAN 5G:
Ant. Brand Model Name Antenna Type Connector Gain (dBi) Note
1 N/A N/A PIFA N/A 4.7 UNII-1
2 N/A N/A PIFA N/A 4.7 UNII-1
1 N/A N/A PIFA N/A 5 UNII-3
2 N/A N/A PIFA N/A 45 UNII-3
Note:

1) This EUT supports CDD, and all antennas have the same gain for UNII-1, all antenna gains are not
equal for UNII-3. So,
a) For UNII-1, Directional gain = GanrtArray Gain:
For Output Power measurements, Array Gain = 0 dB (Nant < 4), so the Directional gain=4.7.
For power spectral density measurements, Nant = 2, Ngs = 1.
Then Directional gain = Gant + Array Gain = Gant +10 log (Nant/ Nss) dB =4.7+10log(2/1)dBi=7.71.
So the power spectral density limit is 17- 7.71-62=15.29.
b) For UNII-3, Directional gain=10log[(10°"%°+10%%?°+_. 10°N*°)*/N]dBi:
The Directional gain=10log[(10°%°+10**?°)?/N]dBi=7.76. So the output power limit is
30-(7.76-6)=28.24, the power spectral density limit is 30-(7.76-6)=28.24.
2) Beamforming Gain: 3dB.
a) For UNII-1: The Directional gain=3+4.7=7.70dB. So the output power limit is 30-(7.70-6)=28.30.
b) For UNII-3: The Directional gain=3+5=8.00dB. So the output power limit is 30-(8.00-6)=28.00.

Table for Antenna Configuration:
For Non Beamforming:
Operating Mode

TX Mode 1TX 2TX

IEEE 802.11a

V (ANT 1) -

IEEE 802.11n (HT20) - V (ANT 1 + ANT 2)

IEEE 802.11n (HT40) - V (ANT 1 +ANT 2)

IEEE 802.11ac(VHT20) - V (ANT 1 + ANT 2)

IEEE 802.11ac(VHT40) - V (ANT 1 + ANT 2)

IEEE 802.11ac(VHT80) - V (ANT 1 +ANT 2)

For Beamforming:
Operating Mode

TX Mode 21X

IEEE 802.11n (HT20)

V (ANT 1 + ANT 2)

IEEE 802.11n (HT40) V (ANT 1 +ANT 2)

IEEE 802.11ac(VHT20)

V (ANT 1 +ANT 2)

IEEE 802.11ac(VHT40)

V (ANT 1 +ANT 2)

IEEE 802.11ac(VHT80)

V (ANT 1 + ANT 2)
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3. TEST RESULTS
For 2.4GHz Non Beamforming:
Antenna Gain Antenna | Max. Average | Max. Average Power Densit Limit of Power
(dBi) Gain Output Power | Output Power (S) (mW/cngl Density (S) | Test Result
(numeric) (dBm) (mW) (mW/cmz)
4.80 3.0200 23.73 236.0478 0.14189 1 Complies
For 2.4GHz Beamforming:
Directional | Directional | Max. Average | Max. Average Power Densit Limit of Power
Gain Gain Output Power | Output Power (S) (mW/cngl Density (S) | Test Result
(dBi) (numeric) (dBm) (mW) (mW/cm?)
7.80 6.0256 20.44 110.6624 0.13272 1 Complies
For 5GHz UNII-1 Non Beamforming:
Directional | Directional | Max. Output Max. Output Power Densit Limit of Power
Gain Gain Power Power S) (lecngl Density (S) | Test Result
(dBi) (numeric) (dBm) (mW) (mW/cm?)
7.71 5.9020 28.53 712.8530 0.83743 1 Complies
For 5GHz UNII-1 Beamforming:
Directional | Directional | Max. Output Max. Output Power Densit Limit of Power
Gain Gain Power Power (S) (mW/cngl Density (S) | Test Result
(dBi) (numeric) (dBm) (mW) (mW/cm?)
7.70 5.8884 28.24 666.8068 0.78154 1 Complies
For 5GHz UNII-3 Non Beamforming:
Directional | Directional | Max. Output | Max. Output Power Densit Limit of Power
Gain Gain Power Power (S) (mW/cngl Density (S) | Test Result
(dBi) (numeric) (dBm) (mW) (mW/cm?)
7.76 5.9704 28.07 641.2096 0.76199 1 Complies
For 5GHz UNII-3 Beamforming:
Directional | Directional | Max. Output | Max. Output .. | Limit of Power
Power Densit
Gain Gain Power Power (S) (mW/cngl Density (S) | Test Result
(dBi) (numeric) (dBm) (mW) (mW/cm?)
8.00 6.3096 27.89 615.1769 0.77259 1 Complies
For the max simultaneous transmission MPE:
Power Density (S) | Power Density (S) Limit of Power
mW/cm mW/cm ota ensity est Resu
(mW/cm?) (mW/cm?) Total Density (S) Test Result
2.4GHz 5GHz (mW/cm?)
0.14189 0.83743 0.97932 1 Complies
Note: The calculated distance is 20 cm.
End of Test Report
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