5 FCC §2.1091, §15.247(i) & ISEDC RSS-102 - RF Exposure

5.1 Applicable Standard

According to FCC §2.1091 (Mobile Devices) RF exposure is calculated.

Limits for General Population/Uncontrolled Exposure

Frequency Range Elgct:‘reingtifld Magz?;;f;eld Power Density Averaging Time
(MHz) (V/m) (A/m) (mW/cm?) (minute)
Limits for General Population/Uncontrolled Exposure

0.3-1.34 614 1.63 *(100) 30
1.34-30 824/f 2.19/f *(180/%) 30
30-300 27.5 0.073 0.2 30
300-1500 / / /1500 30
1500-100,000 / / 1.0 30

Note: f = frequency in MHz

* = Plane-wave equivalent power density

According to ISED RSS-102 Issue 5: For the purpose of this standard, Industry Canada has adopted the SAR
and RF field strength limits established in Health Canada’s RF exposure guideline.

Table 4: RF Field Strength Limits for Devices Used by the General Public (Uncontrolled Environment)

Frequency Range
{MHz)

0.003-102%
0.1-10
1.1-10
10-20
20-48
48-300
300-6000
$000-15000
15000-150000
150000-300000

Note: f is frequency in MHz

Electric Field
(Vim rms)

83

87/ f 05
27.46
58.07/ %25
22.06
3142 03417
61.4
61.4

0.158 f 05

" Based on nerve stimulation (NS).
"~ Based on specific absorption rate (SAR).

Magnetic Field
(A/m rms)

90

073/ f

0.0728
0.1540/ f025
0.05852
0.008335 f 03417
0.163
0.163

421x10* 05

Power Density
(Wim?)

2
8.944/ 05
1.291
0.02619 F 06334
10
10

667 x10° f

Reference Period
(minutes)

Instantaneous”
o
&
B

6

6
6
616000/ f 12

616000/f12




5.2 MPE Prediction
Predication of MPE limit at a given distance, Equation from OET Bulletin 65, Edition 97-01
S =PG/4nR?2
Where: S = power density
P = power input to 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

5.3 Test Results

2.4 GHz Wi-Fi Standalone
Worst Case: 802.11n40 STBC, 2437 MHz
FCC:

Maximum peak output power at antenna input terminal (total) (dBm): 30
Maximum peak output power at antenna input terminal (mW): 1000

Prediction distance (cm): 20
Predication frequency (MHz): 2437
Maximum Antenna Gain, typical (dBi): 5

Maximum Antenna Gain (numeric): 3.16

Power density of prediction frequency at prediction distance (mW/cm?):  0.63
FCC limit (mW/cm?): 1.00

For the MIMO system, the sum conducted output power 30 dBm is considered as the worst case, with the
separation distance of 20 cm, the power density is 0.63 mW/cm?, which complies with the MPE limit of < 1.0.

IC:

Maximum peak output power at antenna input terminal (total) (dBm): 30

Maximum peak output power at antenna input terminal (W): 1.0

Prediction distance (cm): 23
Predication frequency (MHz): 2437
Maximum Antenna Gain, typical (dBi): 5

Maximum Antenna Gain (numeric): 3.16

Power density of prediction frequency at prediction distance (W/m%): 4.76

IC limit (W/m?):  5.404

For the MIMO system, the sum conducted output power 30 dBm is considered as the worst case, with the
separation distance of 23 ¢cm, the power density is 4.76 W/m?, which complies with the MPE limit of < 5.404.




FCC ID: N7INEM75S

Cellular Module Standalone

Max
Evaluated 1 | Antenna MPE MPE
Band Frg\(/}lllle;cy Colilfvlvl::ed Distance é;;el(l(l]l];‘i) Cable Loss (ml\v/{,l;::mz) Limit Ratio
(cm) (dB) (mW/cm?) (%)
(dBm)
WCDMA Band II/
LTE Band 2 1850 24.00 20 1.07 2.5 0.036 1 3.595
WCDMA Band 1V/
LTE Band 4 1710 24.00 20 1.07 2.5 0.036 1 3.595
WCDMA Band V/
LTE Band 5 824 24.00 20 1 2.5 0.035 0.549 6.440
LTE Band 7 2500 23.80 20 2.16 2.5 0.044 1 4.413
LTE Band 12 699 24.00 20 1 2.5 0.035 0.466 7.592
LTE Band 13 777 24.00 20 1 2.5 0.035 0.518 6.830
LTE Band 26 814 24.00 20 1 2.5 0.035 0.543 6.519
LTE Band 30 2305 23.00 20 1.48 2.5 0.031 1 3.139
LTE Band 41 2496 23.80 20 1.48 2.5 0.038 1 3.773
LTE Band 14 788 24.00 20 1 2.5 0.035 0.525 6.734
LTE Band 66 1710 24.00 20 1.07 2.5 0.036 1 3.595
IC: 2417C-EM75S
B Evaluated 1 | Antenna MPE MPE
Band Frg\‘,}lll_le;cy Colil(:lvlvl::ed Distance é;i;el(l(l]l];‘i) Cable Loss (#\V/I/PHI;::) Limit Ratio
(cm) (dB) (W/m?) (%)
(dBm)
WCDMA Band II/
LTE Band 2 1850 24.00 23 1.07 2.5 0.272 4.476 6.073
WCDMA Band 1V/
LTE Band 4 1710 24.00 23 1.07 2.5 0.272 4.242 6.409
WCDMA Band V/
LTE Band 5 824 24.00 23 1 2.5 0.268 2.576 10.386
LTE Band 7 2500 23.80 23 2.16 2.5 0.334 5.499 6.068
LTE Band 12 699 24.00 23 1 2.5 0.268 2.302 11.622
LTE Band 13 777 24.00 23 1 2.5 0.268 2.474 10.811
LTE Band 26 814 24.00 23 1 2.5 0.268 2.554 10.473
LTE Band 30 2305 23.00 23 1.48 2.5 0.237 5.202 4.562
LTE Band 41 2496 23.80 23 1.48 2.5 0.285 5.493 5.194
LTE Band 14 788 24.00 23 1 2.5 0.268 2.498 10.708
LTE Band 66 1710 24.00 23 1.07 2.5 0.272 4.242 6.409

Note': multi band swivel mount dipole antenna part number: W5095X by PulseLARSEN Antennas.




Worst Case Co-location 2.4 GHz Wi-Fi Radio, and LTE Band FDD12:

FCC

The device is compliant with the requirement MPE limit for uncontrolled exposure. The maximum MPE ratio at

Radio Co-location

Frequenc Max EIRP Evaluated | Worst-Case MPE “é(:ss;_ Sum of
Bflan d y Power Distance MPE , Limit , MPE MPE Limit
(dBm) (cm) (mW/ecm”) | (mW/cm?) Ratios Ratios
2@?32 35 20 0.63 1.0 63%
TE Band 70.592% 100%
FDD12 25 20 0.063 0.466 7.592%

the distance of 20 cm is 70.592% Limit 1s 100%.

IC

The device is compliant with the requirement MPE limit for uncontrolled exposure. The maximum MPE ratio at

Frequenc Max EIRP Evaluated | Worst-Case MPE Vé(;l;set- Sum of
Bflan q y Power Distance MPE Limit MPE MPE Limit
(dBm) (cm) (W/em?) (W/em?) Ratios Ratios
Zéfgz 35 23 476 5.404 88.03%
T TF Band 99.65% | 100%
0,
FDD12 25 23 0.268 2.302 11.62%

the distance of 23 cm is 99.65% Limit is 100%.




