Garmin A05043 RF Exposure Exhibit

Uncontrolled / Public Environment

HVIN: A05043

47CFR 1.1307, RSS-102 Issue 6

Summary and Simultaneous ANT and 2G WiFi MPE Calculation

Summary: Standalone MPE Calculations and Summary

Note on simultaneous transmitting:

e BT and 2.4G WiFi cannot transmit simultaneously

e ANT can transmit simultaneously with EITHER BT or 2.4G WiFi

Conclusion

Radio Tx Duty Cycle (%) |Tx Frequeny (MHz)| Power Total (mW) |  Gain (numeric) Sy (W/m?) Sy (W/n) R (cm) Sc (W/md)
ANT (FCC) 100.0% 2402.0 2.5 1.5 10.0 0.007 0.5 10.0
BT (FCC) 100.0% 2441.0 4.8 3.8 10.0 0.036 1.2 10.0
2G WiFi (FCC) 100.0% 2437.0 11.4 3.8 10.0 0.086 2.9 42
Tx Duty Cycle (%) |Tx Frequeny (MHz)| Power Total (mW) Gain (numeric) SL (W/m2) S20 (W/m2) RC (cm) Sc¢ (W/mz)
ANT (ISED) 100.0% 2402.0 2.5 1.5 1.3 0.007 1.5 1.3
BT (ISED) 100.0% 2441.0 4.8 3.8 5.4 0.036 1.6 5.4
2G WiFi (ISED) 100.0% 2437.0 11.4 3.8 54 0.086 3.5 2.8
FCC Simlutaneous MPE Calculation (Worst Case) ISED Simlutaneous MPE Calculation (Worst Case)
ANT (FCC) 2G WiFi (FCC) ANT (ISED) 2G WiFi (ISED)
Tx Frequency (MHz) 2402.0 2437.000 Tx Frequency (MHz) 2402.0 2437.0
Syo (W/m) 0.007 0.086 $20 (W/nd) 0.007 0.086
S, (W/m’) 10.000 10.000 Sy (W/m?) 1.3 5.4
Power Ratio ( Sy / Sp) 0.0007 0.0086 Power Ratio (Si./ Sy) 0.0058 0.0160
Sum of Power Ratios at compliance distance 0.01 Sum of Power T'{atlos at compliance 0.02
distance
Requirement = X of MPE Ratio < 1 EXEMPT Requirement = X of MPE Ratio < 1 EXEMPT

The A05043, a device that is deployed in public, uncontrolled environments, meets RF exposure requirements for both FCC and
Industry Canada. For RF exposure safety, personnel should maintain a safe distance of 20 cm from the product.
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Garmin A05043 RF Exposure Exhibit
Uncontrolled / Public Environment
HVIN: A05043

47CFR 1.1307, RSS-102 Issue 6

Summary ANT MPE Calculation

Tx Frequency (MHz)

Cable Loss (dB)

2

402  Peak Power (Watts)
Peak Power (mW)
0.0 (dBm)
Duty Cycle (%)

Adjusted Power (mW)
Adjusted Power (dBm)

Calculated ERP (mw) 2.275

Calculated EIRP (mw) 3.750

0.0025
2.5

100.0%
2.5
39

dBd+2.17 = dBi

Antenna Gain (dBi)

dBi to dBd

Antenna Gain (dBd)
Antenna Gain (numeric)
Antenna minus cable (dBi)

EIRP = Po(dBM) + Gain (dB)

ERP =EIRP - 2.17 dB

FCC radio frequency radiation exposure limits per 1.1310
Frequency (MHz) _[Occupational Limit W/m] _Public Limit W/m®
30-300 10.0 2.0
300-1,500 /30 /150
1,500-100,000 50 10
2402.000 50 10

Radiated (EIRP) dBm

Radiated (ERP) dBm

IC radio frequency radiation exposure limits per

RSS-102, Issue 6 Field Re

eference Level FRL Limit (W/m?)

1.8
22
-0.37
1.5
1.80

5.740

3.570

4pr2

Power density (S)
IRP
=mW/cm"2

r(cm) EIRP (mW)

Frequency (MHz) Uncontrolled Frequency (MHz) Controlled
10-20 2.0 2.0 10-20 10.0 10.0
20-48 8.944/f"° 02 20-48 44.72/f°° 0.9
48-300 1.291 1.291 48-100 6.455 6.455
300-6,000 0.02619% f*653¢ 5.351 100-6,000 0.6455% %2 31.636
6,000-15,000 5.0 10.0 6,000-15,000 50.0 50.0
15,000-150,000 10 10.0 15,000-150,000 50.0 50.0
150,000-300,000 | 6.67*(10%)*f 02 150,000-300,000 3.33%(10Y*f 0.8
FCC ISED
= Transmit Frequecny (MHz) f(MHz) = 2402.0 2402.0 MHz
P = Power Input to Antenna (mW) Py (mW) = 2.5 2.5 mW
Duty cycle (percentage of operation) % = 100.0% 100.0% %
P, = Adjusted Power due to Duty cycle or Cable Loss (mW) P, (mW) = 2.48 2.48 mW
Gy = Numeric Gain of the Antenna GN (numeric) = 1.51 1.51 numeric
S0 = Power Density of device at 20cm (mW/m?) S50=(PAGn)/(47Ry))° S0 (MW/m’) = 0.00 0.00 mW/m’
Sy = Power Density of device at 20cm (W/m®) Sz():(PAGN)/(4TLRZO)2 Sao (W/mz) = 0.01 0.01 W/m’
S, = Power Density Limit (W/m?) Sy (W/mz): 10.00 1.29 W/n?
R¢ = Minimum distance to the Radiating Element for Compliance ( RC:\/(PAG\/‘H[SL] R¢ (cm) = 0.5 1.5 cm
S¢ = Power Density of the device at the Compliance Distance R¢ (\ SL‘:(PAGN)/(“'T[RC)Z S (W/mz) = 10.000 1.29 W/m?
Ryp=20cm R20= 20 20 cm
Summary: Standalone MPE Calculations and Summary
Radio x Duty Cycle (%Tx Frequeny (MHz)| Power Total (mW) |  Gain (numeric) S, (W/md) S50 (W/md) R¢ (cm) S (W/md)
ANT (FCC) 100.0% 2402.000 2.5 1.51 10.00 0.01 0.5 10.0
ANT (ISED) 100.0% 2402.000 2.5 1.51 1.29 0.01 1.5 1.3
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Garmin A05043 RF Exposure Exhibit
Uncontrolled / Public Environment
HVIN: A05043
47CFR 1.1307, RSS-102 Issue 6

BT MPE Calculation

Antenna Gain [dBi) 5.8
dBd + 217 = dBi dBi to dEd 2.2
Tx Frequency [kH: 2441 *eak Power [ attz) 0.0045 Antenna Gain [dBd) 363
Peak Power [m'w) 48 Anterna Gain [numeric) 38
Cable Loss [dB) 0.0 [dBrn) 6.8 Antenna minus cable [dBi) h.80
Dty Cucle [34) 0005
Adjusted Power [miw) 48
Adjusted Power [dBm) 6.8
Calculated ERP [rrw) 11.041 EIRP = Pa(dBr) + Gain [dE)
Calculated EIRP [row) 18797 Radiated (EIRF] dBm 12,600
— EFF=EIRF - 217 dB
Power danzity (5) Fadiated (ERF) dBm 10.430
EIRP Wiem™2 FCC radio frequency radiation exposure lirmits per 11310
------ =m\/em"™2
4pra Frequency (MHz] Feupational Limnit Wil Public Limnit wim?
r(cm) EIRP (mW) 300-1,500 R30 R0
1,500-100,000 50 0
24410 50 ji]
IC radio frequency radiation exposure limits per RSS-102, lzsue 6 Field Reference Level FEL Lirnit [WwWim?)
Freguency [kHz] Uncontrolled Frequency [kMHz] Controlled
10-20 2.0 20 10-20 0.0 10.0
20-48 8,944 FF 0z 20-48 4. 74§05 049
48-300 1291 1291 43-100 £.455 E.455
300-6,000 0.02619=F454 5.4 100-6,000 0.5455"F5 N4
£.000-15,000 5.0 0.0 £.000-15.000 50.0 50.0
15.000-150,000 n 0.0 15,000-150.000 50.0 50.0
150,000-300.000 | EE7-[105~F 0z 150.000-300,000 33300 F ng
FCC ISED
f = Tranzmit Frequecty [kHz] f(MHz) = 24410 24410 MH=z
Py = Power Input ta Antenna (i) P (mW)= 418 48 mW
Dty cvele [percentage of operation] Yo= 100.0%% 100.0%% %%
P, = Adjusted Power due to Duty cucle or Cable Loss [miw) Pay(mW)= 4179 470 mW
Gy = Murneric Gain of the Anterina GN (numernic) = 3.80 3.80 numerc
Sy = Power Density of device at 20em [mwirm®) Sa0=(P AGx)/ (4nR20) 520 (mW. m:} = 0.00 0.00 mW/m?
Sy = Power Density of device at 20em ['Wim®] Sa0=(P AGx)/ (4nR20) S20 (W, ml} = 0.04 0.04| W/m?
S, = Pawer Derngity Limnit [ S (W m:}= 10.00 541 Wim?
Fie = Minirmurn distance to the Radiating Elerment For C Be=v[PuGat4us B (cm) = 12 16 cm
S = Pawer Density of the device at the Cornpliance Dis Se=(P4G)/(4nRe)? Sc (Wim®) = 10.00 341 Wim?
R:y= 20cm R20= 20 20 cm
Summary: Standalone MPE Calculations and Summary
Radio « Duty Cycle (4% Frequeny (MHz| Power Total (mW) |  Gain (numeric) S (Wimb) S20 (Wim?) e (em) Sc (WimY)
BT (FCC) 100.0% 24410 48 3.80 10.0 0.04 12 10.0
BT (ISED) 100.0% 24410 432 380 34 0.04 16 54
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Garmin A05043 RF Exposure Exhibit

Uncontrolled / Public Environment
HVIN: A05043
47CFR 1.1307, RSS-102 Issue 6

2.4G WiFi MPE Calculation

Antenna Gain (dBi) 5.8
dBd+2.17=dBi dBi to dBd 22
Tx Frequency (MHz) 2437  Peak Power (Watts) 0.0114 Antenna Gain (dBd) 3.63
Peak Power (mW) 11.4 Antenna Gain (numeric) 3.8
Cable Loss (dB) 0.0 (dBm) 10.6 Antenna minus cable (dBi) 5.8
Max Duty Cycle (%) 100.0%
Adjusted Power (mW) 11.4
Adjusted Power (dBm) 10.6
Calculated ERP (mw) 26.303 EIRP = Po(dBM) + Gain (dB)
Calculated EIRP (mw) 43.351 Radiated (EIRP) dBm 16.370
ERP =EIRP - 2.17 dB
Power density (S) Radiated (ERP) dBm 14.200
EIRP FCC radio frequency radiation exposure limits per 1.1310
''''''' =mW/cm"2 - . > o 2
4pr2 Frequency (MHz) Occupational Limit W/m” | Public Limit W/m”
r(cm) EIRP (mW) 300-1,500 /30 /150
1,500-100,000 50 10
2437.0 50 10
IC radio frequency radiation exposure limits per RSS-102, Issue 6 Field Reference Level FRL Limit (W/m?)
Frequency (MHz) Uncontrolled Frequency (MHz) Controlled
10-20 2.0 2.0 10-20 10.0 10.0
20-48 8.944/f°° 02 20-48 44.72/4°3 09
48-300 1.291 1.291 48-100 6.455 6.455
300-6,000 0.02619% fO-6834 54 100-6,000 0.6455%f*° 31.9
6,000-15,000 5.0 10.0 6,000-15,000 50.0 50.0
15,000-150,000 10 10.0 15,000-150,000 50.0 50.0
150,000-300,000 6.67*(10°)* f 0.2 150,000-300,000 3.33*%(10)* f 0.8
FCC ISED
= Transmit Frequecny (MHz) f(MHz) = 2437.0 2437.0 MHz
P1 = Power Input to Antenna (mW) P (mW) = 114 11.4 mW
Duty cycle (percentage of operation) % = 100.0% 100.0% %
P, = Adjusted Power due to Duty cycle or Cable Loss (mW) P, (mW) = 11.40 11.40 mW
Gy = Numeric Gain of the Antenna GN (numeric) = 3.80 3.80 numeric
Sa9 = Power Density of device at 20cm (mW/m?) S, (P AGr)/ (4R ) Sy (mW/n) = 0.01 0.01 mw/m’
S, = Power Density of device at 20cm (W/m?) 1= (PAGr)/ (4R ) Sy (W/m) = 0.09 0.09 W/m?
S, = Power Density Limit (W/m?) SL (W/mz): 10.00 5.40 W/m’
R¢ = Minimum distance to the Radiating Element for Compliance ( RC:\/(P,\GNM?[SL) R¢ (cm) = 29 3.5 cm
Sc = Power Density of the device at the Compliance Distance Re (\ SC=(PAGN)/(47[RC)2 Sc¢ (W/mz) = 4.23 2.77 W/m?
Ryo=20cm R20= 20 20 cm
Summary: Standalone MPE Calculations and Summary
Radio x Duty Cycle (%{Tx Frequeny (MHz)| Power Total (mW) Gain (numeric) S, (W/mb) S0 (W/n) Rc (cm) Sc (W/m?)
2G WiFi (FCC) 100.0% 2437 11.4 3.8 10.0 0.09 2.9 4.23
2G WiFi (ISED) 100.0% 2437 11.40 3.8 5.40 0.09 3.5 2.77
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