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© Microtest
TEST REPORT

1 RF EXPOSURE EVALUATION

Report No.: MTi250515021-0101E3

According to FCC 1.1310: The criteria listed in the following table shall be used to evaluate the
environment impact of human exposure to radio frequency (RF) Radiation as specified in
§1.1307(b)

Limits for Maximum Permissible Exposure (MPE)

Frequency range  |Electric field strength Magnetic field strength Power density  |Ayeraging time
(MHz) (V/m) (A/m) {mW.-"cmz} {minutes)
(A) Limits for Occupational/Controlled Exposure
0.3-3.0 514 1.63 *100 ]
3.0-30 18424) 4 .89 90042 ]
30-300 51.4 0.163 1.0 ]
300-1 500 /300 ]
1,500-100,000 5 ]
(B) Limits for General Population/Uncontrolled Exposure

0.3-1.34 514 1.63 *100 30
1.34-30 g24/ 2194 |50/ an
30-300 27 A 0.073 0z 30
300-1 500 #1500 30
1,500-100,000 1.0 30

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

MPE Calculation Method

Friis transmission formula: Pd= (Pout*G)\ (4*pi*R?)

Where

Pd= Power density in m\W/cm?

Pout=output power to antenna in mW

G= Numeric gain of the antenna relative to isotropic antenna

Pi=3.1415926

R= distance between observation point and center of the radiator in cm(20cm)

Pd the limit of MPE, 1mW/cm?. If we know the maximum gain of the antenna and total power
input to the antenna, through the calculation, we will know the distance where the MPE limit is

reached.
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TEST REPORT

Report No.: MTi250515021-0101E3

2.4GWiFi:

Operation Frequency: WIFI 802.11b/g/n HT20: 2412-2462MHz, n HT40: 2422-2452
Power density limited: 1TmW/ cm?

5GWiFi:

802.11a: 20 MHz

802.11n: 20 MHz, 40 MHz

802.11ac: 20 MHz, 40 MHz, 80MHz

Antenna Type: Rod-shaped antenna;

Antenna gain:

2.4G: ANT1: 3.56dBi; ANT2: 3.56dBi; Directional gain: 6.57dBi;
5G: ANT1: 4.17dBi; ANT2: 4.17dBi; Directional gain: 7.18dBi;
5.8G: ANT1: 5.15dBi; ANT2: 5.15dBi; Directional gain: 8.16dBi;

R=20cm

mW=10%(dBm/10)

2.4G: antenna 1 gain Numeric=107(dBi/10)= 10*(3.56/10)= 2.27
2.4G: antenna 2 gain Numeric=107(dBi/10)= 10%(3.56/10)= 2.27
2.4G: antenna 1+2 gain Numeric=10*(dBi/10)= 104(6.57/10)= 4.54

5G: antenna1 gain Numeric=10*(dBi/10)= 10*(4.17/10)= 2.61
5G: antenna2 gain Numeric=10*(dBi/10)= 10*(4.17/10)= 2.61
5G: antenna1+2 gain Numeric=10(dBi/10)= 10”(7.18/10)= 5.22

5.8G: antenna1 gain Numeric=10*(dBi/10)= 107(5.15/10)= 3.27
5.8G: antenna2 gain Numeric=10*(dBi/10)= 107(5.15/10)= 3.27
5.8G: antenna1+2 gain Numeric=10"(dBi/10)= 10*(8.16/10)= 6.55

2.4G WIFI and 5G WIFI cannot work at the same time.

Either SAR-based or MPE-based exemption may be considered for test exemption for fixed,
mobile, or portable device exposure conditions; therefore, the contributions from each exemption
in conjunction with the measured SAR (Evaluatedy term) shall be used to determine exemption
for simultaneous transmission according to Formula (C.1) [repeated from § 1.1307(b)(3)(11)(B)].

a b c
Z P; " ERP; Evaluated, €.1)
£ Py; 4L ERPy,; Exposure Limit, — e
i=1 j=1 k=1
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2.4GWiFi SISO:
ANT 1
Tune- . Power
Channel conducted up Max Antenna Evaluation result density
. power at 20cm .
Freq. modulation power Limits
(MHz) tune-up power Gain Power 2
(dBm) (dBm) (dBm) | (mW) | Numeric | density(mW/cm?) (mW/em?)
2412 15.95 1541 16 39.811 2.27 0.01798 1
2437 802.11b 15.66 151 16 39.811 2.27 0.01798 1
2462 15.4 151 16 39.811 2.27 0.01798 1
2412 15.28 151 16 39.811 2.27 0.01798 1
2437 802.11¢g 15.61 151 16 39.811 2.27 0.01798 1
2462 15.64 151 16 39.811 2.27 0.01798 1
2412 802.11n 16.17 161 17 50.119 2.27 0.02263 1
2437 HéO 16.06 1641 17 50.119 2.27 0.02263 1
2462 15.26 151 16 39.811 2.27 0.01798 1
2422 802.11n 15.87 15+1 16 39.811 2.27 0.01798 1
2437 H£.10 15.26 1541 16 39.811 2.27 0.01798 1
2452 14.84 1441 15 31.623 2.27 0.01428 1
ANT 2
conducted Tune- W) Antenna Evaluation result :eor:,;ietr
Channel power ;vt?er at 20cm Limitsy
Freq. modulation P s
tune-up power ain
(MHz) (dBm) | (dBm) _ Power | (mwiem?)
(dBm) | (mW) | Numeric | density(mW/cm®)
2412 15.39 15¢1 16 39.811 2.27 0.01798 1
2437 802.11b 15.57 15+1 16 39.811 2.27 0.01798 1
2462 13.35 13+1 14 25.119 2.27 0.01134 1
2412 14.5 1441 15 31.623 2.27 0.01428 1
2437 802.11g 14.2 14+1 15 31.623 2.27 0.01428 1
2462 12.96 1241 13 19.953 2.27 0.00901 1
2412 802.11n 14.36 1441 15 31.623 2.27 0.01428 1
2437 HéO 14.27 1441 15 31.623 2.27 0.01428 1
2462 13.09 1341 14 25.119 2.27 0.01134 1
2422 802.11n 14.12 1441 15 31.623 2.27 0.01428 1
2437 H"‘O 13.37 13+1 14 25.119 2.27 0.01134 1
2452 13.53 13+1 14 25.119 2.27 0.01134 1
MIMO
EaliEluEiag VU Max Antenna Evaluation result at 20cm (?e%v:iet;
power power Limits
Channel
Freq. modulation ~ .
(MHz) (dBm) (dBm) {Lne-up power Gain Power density (mW/cm2 )
(dBm) (mW) Numeric (mW/cm2)
AntA | AntB AA“ Aé‘t A/:t Aé‘t AntA | AntB Ap’jt Aé‘t AntA | AntB Sum
2412 16.35 | 14.3 | 1621 | 14¢1 | 17 | 15 | 50119 | 31.623 | 454 | 4.54 | 0.04527 | 0.02856 | 0.07383 1
2437 8°H2'2101” 1461 | 127 | 14%1 | 1261 | 15 | 13 | 31.623 | 19.953 | 454 | 454 | 0.02856 | 0.01802 | 0.04658 1
2462 1365 | 1166 | 1621 | 14¢1 | 14 | 12 | 25119 | 15.849 | 454 | 4.54 | 0.02269 | 0.01431 | 0.03700 1
2422 1343 | 1247 | 1321 | 10¢1 | 14 | 13 | 25119 | 19.953 | 4.54 | 4.54 | 0.02269 | 0.01802 | 0.04071 1
2437 80H2‘.1101n 13.71 10.77 131 101 14 12 25.119 15.849 4.54 4.54 0.02269 0.01431 0.03700 1
2452 1349 | 1170 | 13¢1 | 1121 | 14 | 12 | 25.119 | 15.849 | 4.54 | 454 | 0.02269 | 0.01431 | 0.03700 1

Y Power density (Sum )=Power density (ANTA )/Power density Limit+Power density (ANTB )/Power density Limit
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5G WIFI: UNII-1
SISO ANT1
cond | Tune- Antenn | Evaluation result Power
Max )
Channel ucted up a at 20cm density
Freq. modulation tune-up power Gain
(MHz) (dBm | 4Bm) Power 1 (mwicm?)
) (dBm) | (mW) | Numeric density(mWi/cm?)
5180 11a 14.04 | 141 15 31.623 2.61 0.01643 1
5200 11a 14.75 | 14+1 15 31.623 2.61 0.01643 1
5240 11a 15.28 | 15%1 16 39.811 2.61 0.02069 1
5180 11n (HT20) 14.28 | 14+1 15 31.623 2.61 0.01643 1
5200 11n (HT20) 14.05 | 14¢1 15 31.623 2.61 0.01643 1
5240 11n (HT20) 15.09 | 15+1 16 39.811 2.61 0.02069 1
5190 11n (HT40) 13.73 | 131 14 25.119 2.61 0.01305 1
5230 11n (HT40) 15.61 | 151 16 39.811 2.61 0.01643 1
5180 11ac(HT20) 12.61 | 1241 13 19.953 2.61 0.01037 1
5200 11ac (HT20) 11.87 | 111 12 15.849 2.61 0.00824 1
5240 11ac (HT20) 13.92 | 13¢1 14 25.119 2.61 0.01305 1
5190 11ac (HT40) 13.09 | 13¢1 14 25.119 2.61 0.01305 1
5230 11ac (HT40) 12.69 | 1241 13 19.953 2.61 0.01037 1
5210 11ac (HT80) 13.37 | 13¢1 14 25.119 2.61 0.01305 1
ANT2
conduct | Tune- Evaluation result Power
Max Antenna )
Channel ed up at 20cm density
Freq. modulation (dBm tune-up power Gain Power
(MHz) (dBm) : » | (MW/cm?)
) (dBm (mW) | Numeric density(mW/cm?)
)
5180 11a 14.66 14+1 15 31.623 2.61 0.01643 1
5200 11a 13.8 131 14 25.119 2.61 0.01305 1
5240 11a 13.72 13%1 14 25.119 2.61 0.01305 1
5180 11n (HT20) 13.47 13¢1 14 25.119 2.61 0.01305 1
5200 11n (HT20) 13.94 13¢1 14 25.119 2.61 0.01305 1
5240 11n (HT20) 13.81 131 14 25.119 2.61 0.01305 1
5190 11n (HT40) 13.49 13%1 14 25.119 2.61 0.01305 1
5230 11n (HT40) 14.56 14+1 15 31.623 2.61 0.01643 1
5180 11ac (HT20) 13.06 131 14 25.119 2.61 0.01305 1
5200 11ac (HT20) 13.92 13%1 14 25.119 2.61 0.01305 1
5240 11ac (HT20) 13.26 13¢1 14 25.119 2.61 0.01305 1
5190 11ac (HT40) 13.89 13¢1 14 25.119 2.61 0.01305 1
5230 11ac (HT40) 11.9 1141 12 15.849 2.61 0.00824 1
5210 11ac (HT80) 13.92 13¢1 14 25.119 2.61 0.01305 1
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MIMO
conducted Tune-u Rovel
P Max Antenna Evaluation result at 20cm density
power power Limits
Channel
Freq. modulation .
(MH?) (B (B tune-up power Gain o )
ower density (mW/cm2 )
(dBm) (mW) Numeric (mW/cm2)
Ant Ant Ant | Ant Ant Ant
AntA | AntB A B A B Ant A Ant B A B Ant A Ant B Sum
5180 11.89 13.30 11+1 13+1 12 14 15.849 | 25.119 | 5.22 5.22 0.01646 0.02609 | 0.04254 1
5200 (IJ';;O) 12.68 13.53 1241 13+1 13 14 19.953 | 25.119 | 5.22 5.22 0.02072 0.02609 | 0.04681 1
5240 13.47 | 14.04 | 13%1 141 14 15 25119 | 31.623 | 522 | 5.22 | 0.02609 | 0.03284 | 0.05893 1
5190 11n 12.75 12.71 1241 1241 13 13 19.953 19.953 | 5.22 5.22 0.02072 0.02072 | 0.04144 1
5230 (HT40) | 1273 | 1354 | 12+1 | 1321 | 13 | 14 | 19.953 | 25.119 | 522 | 522 | 0.02072 | 0.02609 | 0.04681 1
5180 12.8 13.48 | 1241 131 13 14 19.953 | 25.119 | 522 | 522 | 0.02072 | 0.02609 | 0.04681 1
5200 (Ijljlgg) 14.28 12.23 141 1241 15 13 31.623 19.953 | 5.22 5.22 0.03284 0.02072 | 0.05356 1
5240 11.68 6.84 111 6+1 12 7 15.849 5.012 5.22 5.22 0.01646 0.00520 | 0.02166 1
5190 11ac 10.91 11.62 | 10+1 111 11 12 12,589 | 15.849 | 522 | 522 | 0.01307 | 0.01646 | 0.02953 1
5230 (HT40) 12.79 12.09 1241 1241 13 13 19.953 19.953 | 5.22 5.22 0.02072 0.02072 | 0.04144 1
5210 (;.1'.3%) 11.48 12.99 11+1 1241 12 13 15.849 19.953 | 5.22 5.22 0.01646 0.02072 | 0.03718 1
> Power density (Sum )=Power density (ANTA )/Power density Limit+Power density (ANTB )/Power density Limit
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5G WIFI: UNII-3
SISO ANT 1
conduc | Tune- Max Antenna Evaluation result Power
Channel ted up at 20cm density
Freq. modulation (dBm tune-up power Gain Power ,
(MHz) (dBm) . o | (MW/em?)
) (dBm (mW) | Numeric density(mW/cm?)
)
5745 11a 14.41 1411 15 31.623 3.27 0.02059 1
5785 11a 13.45 | 13¢1 14 25.119 3.27 0.01636 1
5825 11a 13.94 | 13%1 14 25.119 3.27 0.01636 1
5745 11n (HT20) 14.28 | 141 15 31.623 3.27 0.02059 1
5785 11n (HT20) 14.05 | 1441 15 31.623 3.27 0.02059 1
5825 11n (HT20) 15.09 | 151 16 39.811 3.27 0.02593 1
5755 11n (HT40) 13.73 | 13#1 14 25.119 3.27 0.01636 1
5795 11n (HT40) 15.61 1541 16 39.811 3.27 0.02593 1
5745 11ac (HT20) 12.61 1241 13 19.953 3.27 0.01299 1
5785 11ac (HT20) 11.87 11+1 12 15.849 3.27 0.01032 1
5825 11ac (HT20) 13.92 131 14 25.119 3.27 0.01636 1
5755 11ac (HT40) 13.09 | 13#1 14 25.119 3.27 0.01636 1
5795 11ac (HT40) 12.69 | 12#1 13 19.953 3.27 0.01299 1
5775 11ac (HT80) 13.37 | 13#1 14 25.119 3.27 0.01636 1
ANT2
conduct | Tune- Max Antenn | Evaluation result Power
Channel ed up a at 20cm density
Freq. modulation tune-up power Gain Power
MH ) 2
(MHz) (dBm) | (dBm) (@Bm T o density(mW/cm?) (mW/cm?)
)
5745 11a 13.33 1341 14 25.119 3.27 0.01636 1
5785 11a 13.42 131 14 25.119 3.27 0.01636 1
5825 11a 11.49 11+1 12 15.849 3.27 0.01032 1
5745 11n (HT20) 14.69 141 15 31.623 3.27 0.02059 1
5785 11n (HT20) 13.7 131 14 25.119 3.27 0.01636 1
5825 11n (HT20) 11.54 11+1 12 15.849 3.27 0.01032 1
5755 11n (HT40) 13.94 13%1 14 25.119 3.27 0.01636 1
5795 11n (HT40) 14 141 15 31.623 3.27 0.02059 1
5745 11ac (HT20) 11.48 11+1 12 15.849 3.27 0.01032 1
5785 11ac (HT20) 11.78 11+1 12 15.849 3.27 0.01032 1
5825 11ac (HT20) 11.57 11+1 12 15.849 3.27 0.01032 1
5755 11ac (HT40) 11.53 11+1 12 15.849 3.27 0.01032 1
5795 11ac (HT40) 11.3 111 12 15.849 3.27 0.01032 1
5775 11ac (HT80) 11.7 11+1 12 15.849 3.27 0.01032 1
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MIMO
conducted Tune-up Pl
power power Max Antenna Evaluation result at 20cm dgn;lty
Limits
Channel
qu modulation tune-up power Gain
(MHz) (dBm) (dBm) Power density (mW/cm2 )
(dBm) (mW) Numeric (mW/cm2)
Ant Ant Ant | Ant Ant Ant
Ant A Ant B A B A B Ant A Ant B A B Ant A Ant B Sum
5180 13.78 12.97 13¢1 1241 14 13 25.119 19.953 | 6.55 | 6.55 | 0.03273 | 0.02600 | 0.05873 1
5200 (I-?'FZrIO) 14.26 13.36 1441 1311 15 14 31.623 25.119 6.55 6.55 0.04121 0.03273 0.07394 1
5240 13.06 12.03 1311 1241 14 13 25.119 19.953 | 6.55 | 6.55 | 0.03273 | 0.02600 | 0.05873 1
5190 11n 13.41 12.08 13¢1 1241 14 13 25.119 19.953 | 6.55 | 6.55 | 0.03273 | 0.02600 | 0.05873 1
5230 (HT40) | 4332 | 1202 | 1321 | 12¢1 | 14 | 13 | 25119 | 19.953 | 6.55 | 6.55 | 0.03273 | 0.02600 | 0.05873 1
5180 12.12 13.64 1241 1311 13 14 19.953 25.119 6.55 6.55 0.02600 0.03273 0.05873 1
5200 (Ijljl'gg) 12.78 11.45 | 1241 11+1 13 12 19.953 15.849 | 6.55 | 6.55 | 0.02600 | 0.02065 | 0.04665 1
5240 12.31 11.18 1241 111 13 12 19.953 15.849 | 6.55 | 6.55 | 0.02600 | 0.02065 | 0.04665 1
5190 11ac 12.48 11.34 1241 111 13 12 19.953 15.849 | 6.55 | 6.55 | 0.02600 | 0.02065 | 0.04665 1
5230 (HT40) 87 | 1078 | 81 | 10¢1 | 9 | 11 | 7.943 | 12589 | 6.55 | 6.55 | 0.01035 | 0.01640 | 0.02676 1
5210 (Ijljl'g((:)) 11.95 11.96 111 111 12 12 15.849 15.849 6.55 6.55 0.02065 0.02065 0.04130 1
> Power density (Sum )=Power density (ANTA )/Power density Limit+Power density (ANTB )/Power density Limit
Conclusion:
For the max result: 0.07394< 1.0 test exclusion threshold, No SAR is required.
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Statement

1. This report is invalid without the seal and signature of the laboratory.

2. The test results of this report are only responsible for the samples submitted.Client
shall be responsible for representativeness of the sample and authenticity of the

material.

3. The report shall not be partially reproduced without the written consent of the
Laboratory.

4. This report is invalid if transferred, altered or tampered with in any form without
authorization.

5. The observations or tests with special mark fall outside the scope of accreditation,
and are only used for purpose of commission, research, training, internal quality
control etc.

6. Any objection to this report shall be submitted to the laboratory within 15 days from
the date of receipt of the report.

kkkkkk END OF REPORT kkkkkk
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