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MPE CALCULATION METHOD:
Calculation Method of RF Safety Distance:
.. Po ERP
e
v A
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 2.4G:
Ant. Brand Model Name Antenna Type Connector Gain(dBi)
1 TP-LINK' N/A PIFA N/A 3.48
2 TP-LINK N/A PIFA N/A 3.49
3 TP-LINK N/A PIFA N/A 2.45
Note:
This EUT supports MIMO 3X3, any transmit signals are correlated with each other,
so Directional gain =10log[(10G1/20+10G2/20+...10GN/20)2/N]dBi,
that is Directional gain=10log[(103.48/20+103.49/20+102.45/20)2/3]dBi=7.92.
So, the output power limit is 30-7.92+6=28.08,
the power density limit is 8-7.92+6=6.08.
The worst case for 3TX as follow:
Operating Mode
TX Mode 3TX
802.11b V (ANT 1+ANT 2+ANT 3)
802.11g V (ANT 1+ANT 2+ANT 3)
802.11n(20 MHz) V (ANT 1+ANT 2+ANT 3)
802.11n(40 MHz) V (ANT 1+ANT 2+ANT 3)
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For 5G:
Ant. Brand Model Name Antenna Type Connector Gain (dBi)
1 TP-LINK N/A PIFA N/A 3.97
2 TP-LINK N/A PIFA N/A 3.89
3 TP-LINK' N/A PIFA N/A 3.92
Note:

(1) This EUT supports MIMO 3X3, any transmit signals are correlated with each other,
so Directional gain =10log[(10G1/20+10G2/20+...10GN/20)2/N]dBi,
that is Directional gain=10log[(103.97/20+103.89/20+103.92/20) 2/3]dBi =8.70;
So, the UNII-1,UNII-3 output power limit is 30-8.70+6=27.30.
The UNII-1 power density limit is 17-8.70+6=14.30,
the UNII-3 power density limit is 30-8.70+6=27.30.

(2) Beamforming gain: 4.77dBi,so Directional gain=4.77+3.97=8.74dBi..
Then, the UNII-1,UNII-3 output power limit is 30-8.74+6=27.26.
The UNII-1 power density limit is 17-8.74+6=14.26,
the UNII-3 power density limit is 30-8.74+6=27.26.

The worst case for 3TX as follow:

Operating Mode X Mode 3TX
802.11a V (ANT 1+ ANT 2+ANT 3)
802.11n (20 MHz) V (ANT 1+ ANT 2+ANT 3)
802.11n (40 MHz) V (ANT 1+ ANT 2+ANT 3)
802.11ac (20 MHz) V (ANT 1+ ANT 2+ANT 3)
802.11ac (40 MHz) V (ANT 1+ ANT 2+ANT 3)
802.11ac (80 MHz) V (ANT 1+ ANT 2+ANT 3)
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TEST RESULTS:
For 2.4G
2l A#eig: |IEEE802.11b 2lAdesl: TX
% 2l £ RMS Bl 9 107/06/27
BRE A 27°C W AR 48%
Limit of
A”tef‘”a A”tef‘”a Peak Output | Peak Output Poyver Power
Gain Gain p dBm| p W Density (S) Density (S Test Result
(dBi) (numeric) |POWer (dBm)) Power (MW) | “\yyem?) | Density (S)
(mW/cm?)
7.92 6.1944 26.18 414.9540 0.51162 1 Complies
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For 5G
Non Beamforming
For UNII-1
Pl »8i% . |IEEE 802.11ac (40 MHz) 2lEdesl: TX
¥ 2 %= RMS 2l 3 107/06/27
EE R 27°C W& E  48%
Antenna Antenna Power Limit of Power
Gain Gain PPoev?/iérczgthr%t) I;g\?vl;?(%w; Density (S) | Density (S) | Test Result
(dBi) (numeric) (mW/cm?) (mW/cm?)
8.70 7.4131 25.18 329.6097 0.4864 1 Complies
For UNII-3
Pl 5813 . IEEE 802.11ac (80 MHz) Bl X
¥ 2l E: RMS 2l 3 107/06/27
¥z R 27°C k&R 48%
Antenna Antenna Power Limit of Power
Gain Gain Ppgﬁlér(zgg);t) I;(ce)\?viro(l:r?\)/v; Density (S) | Density (S) | Test Result
(dBi) (numeric) (mW/cm?) (mW/cm?)
8.70 7.4131 25.01 316.9567 0.46768 1 Complies
Beamforming
For UNII-1
2135818 . |IEEE 802.11ac (40 MHz) 2l TX
% 2l E: RMS Bl 9 e 107/06/27
}RFRERE27°C &R 48%
Antenna Antenna Power Limit of Power
Gain Gain PPOeV?II;O(SEprlTJ]t) ';gsvl;?(l:;pwu;[ Density (S) | Density (S) | Test Result
(dBi) (numeric) (mW/cm?) (mW/cm?)
8.74 7.4817 25.09 322.8494 0.48078 1 Complies
For UNII-3
Bl »2i% ;. |IEEE 802.11ac (80 MHz) Bl TX
% 2l E: RMS 2l 9 e 107/06/27
WRFERERE:27°C R ER 48%
Antenna Antenna Power Limit of Power
Gain Gain Ppgv?lléro(ggp;t) Eg\?vlé?(l:;pwu; Density (S) | Density (S) | Test Result
(dBi) (numeric) (mW/cm?) (mW/cm?)
8.74 4.1783 25.72 373.2502 0.3104 1 Complies
Note: The evaluated distance is 20cm.
R
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