FCC ID: OMC453584E

Maximum Permissible Exposure (MPE)

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]
3.0-30 18424 4.894] Q02 ]
30-300 B1.4 0.163 1.0 3]
300-1,500 £/300 3]
1,500-100 000 5 3]
(B) Limits for General Population/Uncontrolled Exposure

0.3-1.34 614 1.63 *100 30
1.34-30 G244 2.194] =180/2 3a
30-300 275 0.073 0.z 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

/ * * 2
E (V/Im) = M Power Density: Pd (W/m?) = E—
d 377

Electric field (V/m)
Average RF output power (W)

E
P

G = EUT Antenna numeric gain (numeric)

d = Separation distance between radiator and human body (m)
The formula can be changed to

_30*P*G
377*D?
From the EUT RF output power, the minimum mobile separation distance, d=0.2m, as well as the
gain of the used antenna, the RF power density can be obtained.



BT:

Measurement Result
Operation Frequency: 2402MHz~2480MHz
Power density limited: 1mW/ cm?
Antenna Type: FPC antenna
Antenna gain: 1.11dB;;
R=20cm
mW=10"(dBm/10)
antenna gain Numeric=107(dBi/10)= 10"°(1.11/10)=1.29

BR+EDR:
conducted M Evaluation Power
ax Antenna X
Channel ) [HoE Tune-up result density
modulation ;
Freq. (MHz) power (dBm) tune-up power Gain
(dBm) - - (mW/cm2) | (mW/cm2)
(dBm) (mWw) (dBi) Numeric
2402 4.62 4+1 5 3.162 1.11 1.29 0.0008 1
2441 DH5 4,72 4+1 5 3.162 111 1.29 0.0008 1
2480 4.6 4+1 5 3.162 111 1.29 0.0008 1
2402 7.05 7+1 8 6.310 1.11 1.29 0.0016 1
2441 2DH5 6.97 7+1 8 6.310 111 1.29 0.0016 1
2480 7.06 7+1 8 6.310 1.11 1.29 0.0016 1
2402 7.25 7+1 8 6.310 111 1.29 0.0016 1
2441 3DH5 7.36 71 8 6.310 111 1.29 0.0016 1
2480 7.44 7+1 8 6.310 1.11 1.29 0.0016 1
BLE:
conducted Max Antenna Evaluation Pow_er
Channel ) BOEN Tune-up result density
modulation :
Freq. (MHz) power (dBm) tune-up power Gain
(dBm) (mW/cm2) | (mW/cm2)
(dBm) (mWw) (dBi) Numeric
2402 0.61 0+1 1 1.259 111 1.29 0.0003 1
2440 GFSK1M 0.55 0+1 1 1.259 1.11 1.29 0.0003 1
2480 0.65 0+1 1 1.259 1.11 1.29 0.0003 1
2402 -1.37 -0.5+1 0.5 1.122 1.11 1.29 0.0003 1
2440 GFSK2M 0.34 -0.5¢1 0.5 1.122 1.11 1.29 0.0003 1
2480 -0.06 -0.5+1 0.5 1.122 1.11 1.29 0.0003 1




2.4G WIFI:
Operation Frequency: WIFI 802.11b/g/n HT20: 2412-2462MHz,
WIFI 802.11n HT40:2422-2452MHz

Power density limited: 1mW/ cm?

Antenna Type: FPC antenna

WIFI antennal gain: 1.68dBi;

WIFI antenna2 gain: 1.91dBi;

R=20cm

mW=10"(dBm/10)

antenna 1 gain Numeric=107(dBi/10)= 107(1.68/10)=1.47

antenna 2 gain Numeric=107(dBi/10)= 10"(1.91/10)=1.55

ANT1
conducted Evaluation Power
Max Antenna :
Channel ) [poEr Tune-up result gensity
modulation "
Freg. (MHz) power (dBm) tune-up power Gain
(dBm) (mW/cm2) | (mW/cm2)
(dBm) (mW) (dBi) Numeric
2412 15.25 15+1 16 39.811 1.68 1.47 0.0117 1
2437 802.11b 15.06 15+1 16 39.811 1.68 1.47 0.0117 1
2462 15.25 15+1 16 390.811 1.68 1.47 0.0117 1
2412 12.46 12+1 13 19.953 1.68 1.47 0.0058 1
2437 802.11g 12.35 12+1 13 19.953 1.68 1.47 0.0058 1
2462 12.42 1241 13 19.953 1.68 1.47 0.0058 1
2412 80211 10.96 11+1 12 15.849 1.68 1.47 0.0046 1
2437 H'20 n 11 11+1 12 15.849 1.68 1.47 0.0046 1
2462 11.23 11+1 12 15.849 1.68 1.47 0.0046 1
2422 11.21 11+1 12 15.849 1.68 1.47 0.0046 1
802.11n(H
2437 T40) 11.04 11+1 12 15.849 1.68 1.47 0.0046 1
2452 11.16 11+1 12 15.849 1.68 1.47 0.0046 1
ANT2
conducted Evaluation Power
Max Antenna .
Channel ) [HOE Tune-up result Gy
modulation A
Freq. (MHz) power (dBm) tune-up power Gain
(dBm) - - (mW/cm2) | (mW/cm2)
(dBm) (mW) (dBi) Numeric
2412 14.85 14+1 15 31.623 1.91 1.55 0.0098 1
2437 802.11b 14.97 14+1 15 31.623 1.91 155 0.0098 1
2462 14.97 14+1 15 31.623 1.91 1.55 0.0098 1
2412 12.18 12+1 13 19.953 1.91 1.55 0.0062 1
2437 802.11g 12.02 12+1 13 19.953 1.91 1.55 0.0062 1
2462 12.1 12+1 13 19.953 1.91 1.55 0.0062 1
2412 10.87 11+1 12 15.849 1.91 1.55 0.0049 1
802.11
2437 H20 n 10.76 11+1 12 15.849 1.91 1.55 0.0049 1
2462 11 11+1 12 15.849 1.91 1.55 0.0049 1
2422 11.05 11+1 12 15.849 1.91 1.55 0.0049 1
802.11n(H
2437 T40) 11.03 11+1 12 15.849 1.91 1.55 0.0049 1
2452 11.14 11+1 12 15.849 1.91 1.55 0.0049 1




5G WIFI:

Operation Frequency: WIFI 802.11a/n(HT20): 5180-5240MHz;5260-5320MHz,5500-
5700MHz,5745-5825MHz;WIFI 802.11n(HT40): 5190-5230MHz;5270-5310MHz,5510-
5670MHz5755-5795MHz;

Power density limited: 1mW/cm

Antenna Type: FPC antenna

WIFI antennal gain:0.36dBi;

WIFI antenna2 gain: 1.82dBi;

R=20cm

mwW=10"(dBm/10)

antennal gain Numeric=107(dBi/10)= 107(0.36/10)=1.09

antenna2 gain Numeric=10"(dBi/10)= 107(1.82/10)=1.52

5.2G
ANT1
conducted Tune-up Max AR Evaluation result (':;:’;?t;
Channel power power at20cm Limits
F’\;Eq' modulation (@Bm) (dBm) tune-up power Gain Power
(MH2) (dBm) (mW) Numeric |densitymW/em2{ mwi/cm?2)
5180 11.44 111 12 15.85 1.09 0.00344 1
5200 802.11a 11.35 11+1 12 15.85 1.09 0.00344 1
5240 11.58 11+1 12 15.85 1.09 0.00344 1
5180 802,11 10.13 10+1 11 1259 1.09 0.00273 1
5200 H.20 4 10.25 101 11 12.59 1.09 0.00273 1
5240 10.49 10+1 11 12.59 1.09 0.00273 1
5190 802.11n 10.05 10+1 11 12.59 1.09 0.00273 1
5230 H40 10.47 101 11 12.59 1.09 0.00273 1
5180 802 10.43 10+1 11 1259 1.09 0.00273 1
1lac
5200 20 10.31 10+1 11 12.59 1.09 0.00273 1
5240 10.36 101 11 1259 1.09 0.00273 1
5190 802.11ac 10.16 10+1 11 12.59 1.09 0.00273 1
5230 40 10.44 10+1 11 1259 1.09 0.00273 1
5210 802;)1ac 10.08 101 11 1259 1.09 0.00273 1
ANT?2
conducted Tune-up Max Antenna Evaluation result :;r‘]’l?t;
Channel power power at20cm Limits
Freq. modulation fine=u :
-up power Gain Power
dBm dBm .
(MH2) (dBm) (dBm) (dBm) (mW) Numeric |density(mW/cm2| (mw/cm2)
5180 10.77 10+1 11 1259 1.52 0.00381 1
5200 802.11a 10.85 1041 11 1259 152 0.00381 1
5240 10.6 10+1 11 1259 152 0.00381 1
5180 802,11 9.73 9+1 10 10 1.52 0.00302 1
A1n
5200 H20 9.77 9+1 10 10 1.52 0.00302 1
5240 9.58 91 10 10 1.52 0.00302 1
5190 802.11n 9.8 9+1 10 10 1.52 0.00302 1
5230 H40 9.74 9+1 10 10 152 0.00302 1
5180 802,11 9.73 10+1 11 12.59 1.52 0.00381 1
1lac
5200 20 9.62 10+1 11 1259 152 0.00381 1
5240 10.12 10+1 11 1259 1.52 0.00381 1
5190 802.11ac 9.83 9+1 10 10.00 1.52 0.00302 1
5230 40 9.73 9+1 10 10.00 152 0.00302 1
5210 Bozétlac 9.58 9+1 10 10 152 0.00302 1




5.3G

ANT1
. Power
Channel COSS\:‘;G ’ T;Qvev_eurp Mex Antenna Evall;?gg:.:su't dj::]siti;y
(F,\;Eci) modulation (dBm) (dBm) tune-up power Gain_ ) ‘Power
(dBm) (mW) Numeric ensity(mW/icm2| (mwj/cm2)
5260 11.53 111 12 15.85 1.09 0.00344 1
5280 802.11a 11.4 111 12 15.85 1.09 0.00344 1
5320 10.97 11+1 12 15.85 1.09 0.00344 1
5260 10.29 10+1 11 12.59 1.09 0.00273 1
5280 80,_2|'2101n 10.37 101 11 12.59 1.09 0.00273 1
5320 10.01 1021 11 12,59 1.09 0.00273 1
5270 802.11n 10.37 101 11 12.59 1.09 0.00273 1
5310 H40 10.51 101 11 1259 1.09 0.00273 1
5260 10.38 10+1 11 12.59 1.09 0.00273 1
5280 Bozz'tlac 10.18 101 11 12,59 1.09 0.00273 1
5320 10.05 101 11 1259 1.09 0.00273 1
5270 | 802.11ac | 10.49 10+1 11 1259 1.09 0.00273 1
5310 40 10.24 1021 11 1259 1.09 0.00273 1
5290 Bozétlac 9.98 9+1 10 10 1.09 0.00217 1
ANT2
. Power
channel co;g:vcetred T:g\(;—eurp Max . Eval:e;\tzlgr;r;esult dL?;Si‘ti;y
(F'\;qu) modulation (@Bm) (dBm) tune-up power Gain. . Power
(dBm) (mW) Numeric ensitymwWicm2| mwj/cm2)
5260 9.59 10+1 11 12.59 152 0.00381 1
5280 802.11a 9.89 101 11 1259 152 0.00381 1
5320 10.2 101 11 12.59 152 0.00381 1
5260 9.58 9+1 10 10 1.52 0.00302 1
5280 80,_2|'2101n 9.33 9+1 10 10 152 0.00302 1
5320 9.64 9+1 10 10 152 0.00302 1
5270 802.11n 8.74 9+1 10 10 152 0.00302 1
5310 H40 9.24 9+1 10 10 152 0.00302 1
5260 9.54 9+1 10 10 1.52 0.00302 1
5280 Sozz'tlac 9.7 9+1 10 10 152 0.00302 1
5320 9.64 9+1 10 10 1.52 0.00302 1
5270 | 802.11ac 8.77 9+1 10 10 1.52 0.00302 1
5310 40 9.1 9+1 10 10 1.52 0.00302 1
5290 802;)1“ 8.73 8+l 9 7.94 152 0.00240 1




5.6G

ANT1
. Power
conducted Tune-up Max Antenna Evaluation result density
Channel power power at20cm Limits
Freq. modulation fine-u :
-up power Gain Power
dBm dBm .
(MH2) (dBm) (dBm) (dBm) (mW) Gain __|densitymW/icm2| mwiem2)
5500 10.04 111 12 15.85 1.09 0.00344 1
5600 802.11a 10.34 111 12 15.85 1.09 0.00344 1
5700 11.77 11+1 12 15.85 1.09 0.00344 1
5500 802 8.96 9+1 10 10.00 1.09 0.00217 1
11
5600 H20 A 9.41 9+1 10 10.00 1.09 0.00217 1
5700 10.67 10+1 11 12.59 1.09 0.00273 1
5510 80211 9.11 101 11 1259 1.09 0.00273 1
5590 140 " 9.53 10+1 11 12.59 1.09 0.00273 1
5670 10.72 10+1 11 12.59 1.09 0.00273 1
5500 8.98 9+1 10 10.00 1.09 0.00627 1
5600 802;)1“ 9.42 9+1 10 10.00 1.09 0.00627 1
5700 10.6 10+1 11 12.59 1.09 0.00627 1
5510 802. 11 8.94 9+1 10 10.00 1.09 0.00627 1
5590 10 acl™ 9138 9+1 10 10.00 1.09 0.00627 1
5670 10.79 101 11 12.59 1.09 0.00627 1
5530 [802. 1lac 8.52 9+1 10 10.00 1.09 0.00627 1
5610 80 9.41 9+1 10 10.00 1.09 0.00627 1
ANT2
. Power
conducted Tune-up Max . Evaluation result dEisic
Channel power power at20cm Limits
Freq. modulation tune-u ;
p power Gain Power
dBm dBm .
(MH2) (dBm) (dBm) (dBm) (mw) Gain __|densitymW/cm2| mwiem2)
5500 10.22 1041 11 1259 152 0.00381 1
5600 802.11a 10.95 101 11 12.59 1.52 0.00381 1
5700 12.27 12+1 13 19.95 152 0.00603 1
5500 802,11 8.99 9+1 10 10.00 152 0.00302 1
5600 120 A 9.8 9+1 10 10.00 152 0.00302 1
5700 11.08 11+1 12 15.85 152 0.00479 1
5510 80211 9.29 101 11 12.59 152 0.00381 1
Aln
5590 440 9.9 101 11 12.59 152 0.00381 1
5670 10.99 10+1 11 12.59 152 0.00381 1
5500 9.13 1041 11 12.59 152 0.00627 1
5600 802;)1“ 9.78 10+1 11 1259 152 0.00627 1
5700 10.18 10+1 11 12.59 152 0.00627 1
5510 809, 1 9.25 9+1 10 10.00 152 0.00627 1
5590 '401“ 9.94 9+1 10 10.00 152 0.00627 1
5670 11.02 111 12 15.85 152 0.00627 1
5530 [802.1lac .11 9+1 10 10.00 152 0.00627 1
5610 80 9.86 9+1 10 10.00 152 0.00627 1




5.8G

ANT1
conducted Tune-up Max Antennal Evaluation result ;eor:l?t;
Channel power power at20cm Limits
Freq. [ modulation (dBm) (@Bm) tune-up power Gain Power
(MH2) (dBm) (mW) Numeric |densit(mW/cm2| mw/cm2)
5745 11.79 12+1 13 19.95 1.09 0.00433 1
5785 802.11a 12.38 1241 13 19.95 1.09 0.00433 1
5825 12.45 12+1 13 19.95 1.09 0.00433 1
5745 10.87 11+1 12 15.85 1.09 0.00344 1
5785 |802.11n20| 11.42 11+1 12 15.85 1.09 0.00344 1
5825 11.46 11+1 12 15.85 1.09 0.00344 1
5755 80211140 11.15 11+1 12 15.85 1.09 0.00344 1
Aln
5795 11.69 11+1 12 15.85 1.09 0.00344 1
5745 802,11 10.9 11+1 12 15.85 1.09 0.00344 1
5785 20 ac 11.32 11+1 12 15.85 1.09 0.00344 1
5825 11.4 11+1 12 15.85 1.09 0.00344 1
5755 | 802.11ac 11.11 11+1 12 15.85 1.09 0.00344 1
5795 40 11.84 11+1 12 15.85 1.09 0.00344 1
5775 802;)1“ 11.06 1041 11 1259 1.09 0.00273 1
ANT2
conducted Tune-up Max Antenna Evaluation result ;;:;?t;
Channel power power at20cm Limits
Freq. modulation - P tune-up power Gain Power
(MH2) (dBm) (mW) Numeric _|densitymWicm2| mwiem2)
5745 12.86 12+1 13 19.95 1.52 0.00603 1
5785 802.11a 12.57 12+1 13 19.95 152 0.00603 1
5825 12.62 1241 13 19.95 152 0.00603 1
5745 11.65 11+1 12 15.85 152 0.00479 1
5785 |[802.11n20| 11.59 11+1 12 15.85 152 0.00479 1
5825 11.43 11+1 12 15.85 152 0.00479 1
5755 11.81 11+1 12 15.85 152 0.00479 1
802.11n40
5795 11.81 11+1 12 15.85 152 0.00479 1
5745 80211 11.62 11+1 12 15.85 152 0.00479 1
5785 20 ac 11.57 11+1 12 15.85 152 0.00479 1
5825 11.44 11+1 12 15.85 152 0.00479 1
5755 | 802.11ac 11.85 11+1 12 15.85 152 0.00479 1
5795 40 11.79 111 12 15.85 152 0.00479 1
5775 Bozétlac 11.58 1141 12 15.85 152 0.00479 1




WLANZ2.4G MIMO

_ MPE i .
conducted Gain tune | tune EIRP |R(cm S o Calculatio Conclusio
power 1 gy [UP@BIUPEB oy |y | mwiemty | 5T " n

(dBm) m) | m) (mwim?) | result
. : 11#1 | 12 .
11.3 1.68 + 15.849 | 20 | 0.005297 1 00113191 Pass
10.9 1.91] 11+1 12 15.849 | 20 | 0. 006022 1
WLAN5G MIMO
MPE i
conducted| . | tune | tune | oo R(cm S IPE | Caleulatio | o yusio
power (dBi) up(dB |up(dB (mW) ) Wiem? Limit n .
(dBm) m) | m) (mWrem) | wimd) | result
10.64 0t
0.36] 10+1 11 12.589 | 20 | 0.000902 1 0.005460| Pass
10.93 ]1.82] 101 11 12.589 | 20 | 0.004558 1

Note: This product does not support simultaneous delivery.
Conclusion:

The conclusion should be 0.0117<<1 for Max Power Density, Compliance the RF Exposure
requirement.

The 2.4Gwifi has the maximum Power Density value 0.011319 mW/cm2 in 2.4G MIMO
transmitting mode;

The 5Gwifi has the maximum Power Density value 0.00546 mW/cm2 in 5G MIMO transmitting
mode;
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