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RF Exposure Evaluation 
FCC ID: 2A3EJ-AIR&IC: 28090-AIR  

1. Client Information 

Applicant : Deeper Network Inc. 

Address : 5200 Great America pkwy, Santa Clara CA USA 95054 

Manufacturer : Deeper Network Inc. 

Address : 5200 Great America pkwy, Santa Clara CA USA 95054 

 

2. General Description of EUT 
EUT Name : Deeper Connect Air 

HVIN/Model(s) No. : Air 

Model Difference : ---- 

Product  

Description 
: 

Operation Frequency: 

2.4GWiFi: 2412MHz~2462MHz 
U-NII-1: 5180MHz~5240MHz 
U-NII-2A: 5260MHz~5320MHz 
U-NII-2C: 5500MHz~5700MHz 
U-NII-3: 5745MHz~5825MHz 

Antenna Gain: 

-2.87dBi PCB Antenna for 2.4G WIFI 

0.75dBi PCB Antenna for U-NII-1 

2.24dBi PCB Antenna for U-NII-2A 

2.97dBi PCB Antenna for U-NII-2C 

2.72dBi PCB Antenna for U-NII-3 

Power Rating : USB Input: 5V/2A 

Software Version : ---- 

Hardware Version : V1.3 

Remark: The antenna gain provided by the applicant, the adapter and verified for the RF conduction 
test and adapter provided by TOBY test lab. 

Note: More test information about the EUT please refer the RF Test Report. 
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The RF Exposure Evaluation for FCC: 

SAR Test Exclusion Calculations  

 

1. FCC: According to KDB 447498 D01 Mobile and Portable Devices RF Exposure                   

Procedures and Equipment Authorization Policies v06.  

(1) Clause 4.3: General SAR test reduction and exclusion guidance 

Sub clause 4.31: Standalone SAR test exclusion considerations 

1) The 1-g and 10-g SAR test exclusion thresholds for 100 MHz to 6GHz at test 

separation distance≤5 mm are determined by: 

[(max. power of channel, including tune-up tolerance, mW)/(min. test 

separation, mm)]*[√f(GHz) ] ≤3.0 for 1-g SAR 

[(max. power of channel, including tune-up tolerance, mW)/(min. test 

separation, mm)]*[√f(GHz) ] ≤7.5.0 for 10-g SAR 

 

2. Summary simultaneous transmission for SAR Exclusion 
 

The SAR exemption limits outlined in clause 4.3.2(b) of KDB 447498 have been derived based on an 

approximate SAR value of 0.4 W/kg using half-wave dipole antennas Footnote 1. As such, when 

simultaneous transmitter SAR evaluations include transmitters that have been exempt from routine SAR 

evaluation, the SAR must be estimating based on the ratio between the maximum tune-up tolerance limit of 

the transmitter that has been exempt and the exemption limit at the specific distance and frequency for that 

transmitter. This ratio must be multiplied by 0.4 W/kg(2.0 W/kg for controlled use and 1.0 W/kg for limb 

worn devices) in order to calculate the estimated SAR level. 

 

The estimate SAR value is calculated based the following equation: 

 

(maximum power level including tune-up tolerance for transmitter A / maximum power level of exemption at 

the same frequency and distance) * 0.4W/kg 

 
The [∑ of (the highest measured or estimated SAR for each standalone antenna configuration, adjusted for 

maximum tune-up tolerance) / 1.6 W/kg] + [∑ of MPE ratios] is ≤ 1.0. 

The SAR to peak location separation ratios of all simultaneously transmitting antenna pairs operating in 

portable device exposure conditions are all ≤ 0.04, and the [∑ of MPE ratios] is ≤ 1.0. 

 

 

 

 

 

 

 

 

 

 



 

Report No.: TBR-C-202310-0075-1 

Page:       3 of 6 

 

 

 

  
TB-RF-074-1.0 

 

3. Calculation:               

Test separation: 5mm  

Worst MPE Result 

Test 

Mode 
Antenna 

Frequency 

(MHz) 

Conducted 

Power 

(dBm) 

Turn-up 

Power 

Tolerance 

(dB) 

Max power 

of tune up 

tolerance 

(dBm) 

Max power 

of tune up 

tolerance 

(mw) 

Calculation 

Value 

Threshold 

Value 

2.4G b Ant1 2462 3.71 3±1 4 2.512 0.788 3.0 

2.4G g Ant1 2412 4.02 4±1 5 3.162 0.982 3.0 

2.4G n20 Ant1 2412 3.56 3±1 4 2.512 0.780 3.0 

2.4G n40 Ant1 2422 3.83 3±1 4 2.512 0.782 3.0 

5G a Ant1 5200 -3.62 -3±1 -2 0.631 0.288 3.0 

5G n20 Ant1 5200 -3.43 -3±1 -2 0.631 0.288 3.0 

5G n40 Ant1 5230 -4.35 -4±1 -3 0.501 0.229 3.0 

5G ac20 Ant1 5200 -3.62 -3±1 -2 0.631 0.288 3.0 

5G ac40 Ant1 5230 -4.79 -4±1 -3 0.501 0.229 3.0 

5G ac80 Ant1 5210 -4.99 -4±1 -3 0.501 0.229 3.0 

 

Test separation: 5mm  

Worst MPE Result 

Test 

Mode 
Antenna 

Frequency 

(MHz) 

Conducted 

Power 

(dBm) 

Turn-up 

Power 

Tolerance 

(dB) 

Max power 

of tune up 

tolerance 

(dBm) 

Max power 

of tune up 

tolerance 

(mw) 

Calculation 

Value 

Threshold 

Value 

2.4G b Ant2 2412 2.77 2±1 3 1.995 0.620 3.0 

2.4G g Ant2 2412 3.27 3±1 4 2.512 0.780 3.0 

2.4G n20 Ant2 2437 4.05 4±1 5 3.162 0.987 3.0 

2.4G n40 Ant2 2437 3.66 3±1 4 2.512 0.784 3.0 

5G a Ant2 5200 -4.34 -4±1 -3 0.501 0.228 3.0 

5G n20 Ant2 5200 -5.18 -5±1 -4 0.398 0.182 3.0 

5G n40 Ant2 5270 -4.84 -4±1 -3 0.501 0.230 3.0 

5G ac20 Ant2 5745 -4.91 -4±1 -3 0.501 0.240 3.0 

5G ac40 Ant2 5670 -4.90 -4±1 -3 0.501 0.239 3.0 

5G ac80 Ant2 5775 -4.65 -4±1 -3 0.501 0.241 3.0 

 

Simultaneous Transmission for SAR Exclusion 

Simultaneous Transmission for SAR Exclusion Total Calculation 

Value 
Limit 

2.4G/5G WIFI Ant1          2.4G/5G WIFI Ant2 

0.1310 0.1316 0.164125 1.0 

∑ of (the highest measured or estimated SAR2.4G/5G WIFI Ant1+SAR2.4G/5G WIFI Ant2)/1.6 = (0.1310 +0.1316)/1.6 

= 0.164125 < 1.0; 

 
The measurement results comply with the FCC Limit per 47 CFR 2.1093 for the uncontrolled RF 
Exposure and SAR Exclusion Threshold per KDB 447498 v06. 
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The RF Exposure Evaluation for IC: 

SAR Test Exclusion Calculations 

 

IC: According to RSS-102 — Radio Frequency (RF) Exposure Compliance of Radio 

Communication Apparatus (All Frequency Bands) Issue 5: March 19, 2015  

(1) Clause 2.5.1: Exemption limits for Routine Evaluation – SAR Evaluation 
SAR evaluation is required if the separation distance between the user and/or bystander and the 

antenna and/or radiating element of the device is less than or equal to 20 cm, except when the 

device operates at or below the applicable output power level (adjusted for tune-up tolerance) for the 

specified separation distance defined in Table 1. 

 

Table 1: SAR evaluation — Exemption limits for routine evaluation based on frequency and 

separation distance 

Frequency 

(MHz) 

Exemption Limits (mW) 

At separation 

distance of 

≤5 mm 

At separation 

distance of 

10 mm 

At separation 

distance of 

15 mm 

At separation 

distance of 

20 mm 

At separation 

distance of 

25 mm 

≤300 71 mW 101 mW 132 mW 162 mW 193 mW 

450 52 mW 70 mW 88 mW 106 mW 123 mW 

835 17 mW 30 mW 42 mW 55 mW 67 mW 

1900 7 mW 10 mW 18 mW 34 mW 60 mW 

2450 4 mW 7 mW 15 mW 30 mW 52 mW 

3500 2 mW 6 mW 16 mW 32 mW 55 mW 

5800 1 mW 6 mW 15 mW 27 mW 41 mW 

 

Table 1: SAR evaluation — Exemption limits for routine evaluation based on frequency and 

separation distance 

Frequency 

(MHz) 

Exemption Limits (mW) 

At separation 

distance of 

30 mm 

At separation 

distance of 

35 mm 

At separation 

distance of 

40 mm 

At separation 

distance of 

45 mm 

At separation 

distance of 

≥50 mm 

≤300 223 mW 254 mW 284 mW 315 mW 345 mW 

450 141 mW 159 mW 177 mW 195 mW 213 mW 

835 80 mW 92 mW 105 mW 117 mW 130 mW 

1900 99 mW 153 mW 225 mW 316 mW 431 mW 

2450 83 mW 123 mW 173 mW 235 mW 309 mW 

3500 86 mW 124 mW 170 mW 225 mW 290 mW 

5800 56 mW 71 mW 85 mW 97 mW 106 mW 
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(2) Calculation: 

Test separation: 5mm  

Worst MPE Result 

Test Mode Antenna 

 

Max 

Conducted 

Power 

(dBm) 

Tune-up 

Power 

(dBm) 

Antenna Gain 

(dBi) 

Max. E.I.R.P 

 (dBm) 

Max. E.I.R.P 

(mW) 

Limit 

(mW) 
Results 

2.4G b Ant1 3.71 3±1 -2.87 4 2.512 4 PASS 

2.4G g Ant1 4.02 4±1 -2.87 5 3.162 4 PASS 

2.4G n20 Ant1 3.56 3±1 -2.87 4 2.512 4 PASS 

2.4G n40 Ant1 3.83 3±1 -2.87 4 2.512 4 PASS 

5G a Ant1 -3.62 -3±1 0.75 -1.25 0.750 1 PASS 

5G n20 Ant1 -3.43 -3±1 0.75 -1.25 0.750 1 PASS 

5G n40 Ant1 -4.35 -4±1 0.75 -2.25 0.596 1 PASS 

5G ac20 Ant1 -3.62 -3±1 0.75 -1.25 0.750 1 PASS 

5G ac40 Ant1 -4.79 -4±1 0.75 -2.25 0.596 1 PASS 

5G ac80 Ant1 -4.99 -4±1 0.75 -2.25 0.596 1 PASS 

 

Test separation: 5mm  

Worst MPE Result 

Test Mode Antenna 

 

Max 

Conducted 

Power 

(dBm) 

Tune-up 

Power 

(dBm) 

Antenna Gain 

(dBi) 

Max. E.I.R.P 

 (dBm) 

Max. E.I.R.P 

(mW) 

Limit 

(mW) 
Results 

2.4G b Ant2 2.77 2±1 -2.87 3 1.995 4 PASS 

2.4G g Ant2 3.27 3±1 -2.87 4 2.512 4 PASS 

2.4G n20 Ant2 4.05 4±1 -2.87 5 3.162 4 PASS 

2.4G n40 Ant2 3.66 3±1 -2.87 4 2.512 4 PASS 

5G a Ant2 -4.34 -4±1 0.75 -2.25 0.596 1 PASS 

5G n20 Ant2 -5.18 -5±1 0.75 -3.25 0.473 1 PASS 

5G n40 Ant2 -4.84 -4±1 2.24 -2.25 0.596 1 PASS 

5G ac20 Ant2 -4.91 -4±1 2.72 -2.25 0.596 1 PASS 

5G ac40 Ant2 -4.90 -4±1 2.97 -2.25 0.596 1 PASS 

5G ac80 Ant2 -4.65 -4±1 2.72 -2.25 0.596 1 PASS 
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(3) Simultaneous Transmission for SAR Exclusion 
 

The sample supports 2 antennas for (2.4G/5G WIFI ANT1) and (2.4G/5G WIFI ANT2), need consider 

simultaneous transmission; 

(maximum power level including tune-up tolerance for transmitter A / maximum power level of exemption 

at the same frequency and distance) * 0.4W/kg (watts per kilogram) 

(2.4G/5G WIFI ANT1) max tune-up is 5dBm=3.162mW 

(2.4G/5G WIFI ANT2) max tune-up is 5dBm=3.162mW 

The (2.4G/5G WIFI ANT1) estimated Sar=(3.162mW/4mW)*0.4W/kg=0.3162W/kg 

The (2.4G/5G WIFI ANT2) estimated Sar=(3.162mW/4mW)*0.4W/kg=0.3162W/kg 

∑ of (the highest measured or estimated SAR2.4G/5G WIFI ANT1+SAR2.4G/5G WIFI ANT2)= 0.3162 

W/kg +0.3162 W/kg =0.6324 W/kg<1.6W/kg 

 

(4) Conclusion 
The measurement results comply with the ISED Limit per RSS-102 Issue 5 for the uncontrolled RF 

Exposure of portable device. 

 

 

-----END OF THE REPORT----- 


