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RF Exposure evaluation

FCC ID: 2ALQL-S420U-A

1. Reference
According to §1.1307(b)(1), systems operating under the provisions of this section shall be
operated in a manner that ensures that the public is not exposed to radio frequency energy
level in excess of the Commission’s guidelines.
According to §1.1310 and §2.1091 RF exposure is calculated.
KDB 662911 D01: Mobile and Portable Devices RF Exposure Procedures and Equipment
Authorization Policies

2. Limit
Limits for Maximum Permissible Exposure (MPE)/Controlled Exposure

Frequency
Range(MHz)

Electric Field
Strength(V/m)

Magnetic Field
Strength(A/m)

Power Density
(mW/cm²)

Averaging Time
(minute)

Limits for Occupational/Controlled Exposure
0.3 – 3.0
3.0 – 30
30 – 300
300 – 1500

1500 – 100,000

614
1842/f
61.4
/
/

1.63
4.89/f
0.163
/
/

(100) *
(900/f2)*

1.0
f/300
5

6
6
6
6
6

Limits for Maximum Permissible Exposure (MPE)/Uncontrolled Exposure
Frequency
Range(MHz)

Electric Field
Strength(V/m)

Magnetic Field
Strength(A/m)

Power Density
(mW/cm²)

Averaging Time
(minute)

Limits for Occupational/Controlled Exposure
0.3 – 3.0
3.0 – 30
30 – 300
300 – 1500

1500 – 100,000

614
824/f
27.5
/
/

1.63
2.19/f
0.073
/
/

(100) *
(180/f2)*

0.2
f/1500
1.0

30
30
30
30
30

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



FCC ID:2ALQL-S420U-A Page 2 of 6 Report No.: CTL2112287021-WF01

3. MPE Calculation Method
Predication of MPE limit at a given distance
Equation from page 18 of OET Bulletin 65, Edition 97-01

S=PG/4πR²
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

4. Result
As declared by the Applicant, the EUT is a wireless device used in a fix application, at least
20 cm from any body part of the user or nearby persons; from the maximum EUT RF output
power, the minimum separation distance, r =20cm.
For BLE (Antenna gain: 2.75 dBi)

Frequency
(MHz)

Max.
Output
Power
(dBm)

Max.
Output
Power
(mW)

Antenna
Gain

(Numeric)

Power
Density
At 20 cm
(mW/cm2)

Power
Density
Limit FCC
(mW/cm2)

Test
Results

2402 4.46 2.7925 1.8836 0.0010 1.0000 PASS
2440 5.06 3.2063 1.8836 0.0012 1.0000 PASS
2480 4.38 2.7416 1.8836 0.0010 1.0000 PASS

For BR/EDR (Antenna gain: 2.75 dBi)

Frequency
(MHz)

Max.
Output
Power
(dBm)

Max.
Output
Power
(mW)

Antenna
Gain

(Numeric)

Power
Density
At 20 cm
(mW/cm2)

Power
Density
Limit FCC
(mW/cm2)

Test
Results

GFSK 3.58 2.2803 1.8836 0.0009 1.0000 PASS
Pi/4DQPSK 1.80 1.5136 1.8836 0.0006 1.0000 PASS
8DPSK 2.24 1.6749 1.8836 0.0006 1.0000 PASS

For 2.4GHz wifi (Antenna gain: Antenna 1：5.39 dBi, Antenna 2：2.90 dBi)
Antenna 1

Frequency
(MHz)

Max.
Output
Power
(dBm)

Max.
Output
Power
(mW)

Antenna
Gain

(Numeric)

Power
Density
At 20 cm
(mW/cm2

)

Power
Density
Limit
FCC

(mW/cm2)

Test
Results

802.11b 2462 18.95 78.5236 3.4594 0.0540 1.0000 PASS
802.11g 2437 22.94 196.7886 3.4594 0.1354 1.0000 PASS
802.11n
(HT20)

2412 19.79 95.2796 3.4594 0.0656 1.0000 PASS
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Antenna 2

Frequency
(MHz)

Max.
Output
Power
(dBm)

Max.
Output
Power
(mW)

Antenna
Gain

(Numeric)

Power
Density
At 20 cm
(mW/cm2

)

Power
Density
Limit
FCC

(mW/cm2)

Test
Results

802.11b 2462 20.09 102.0939 1.9498 0.0396 1.0000 PASS
802.11b 2437 23.01 199.9862 1.9498 0.0776 1.0000 PASS
802.11n
(HT20)

2462 17.55 56.8853 1.9498 0.0221 1.0000 PASS

MIMO(ANT1+ANT2) Directional Gain (dBi) 7.24dBi

Frequency
(MHz)

Max.
Output
Power
(dBm)

Max.
Output
Power
(mW)

Antenna
Gain

(Numeric)

Power
Density
At 20 cm
(mW/cm2

)

Power
Density
Limit
FCC

(mW/cm2)

Test
Results

802.11n
(HT20)

2412 21.64 145.8814 5.2966 0.1537 1.0000 PASS

For 5.1G WIFI (Antenna gain: Antenna 1：Antenna 1：5.15 dBi, Antenna 2：3.89 dBi)
Antenna 1

Frequen
cy

(MHz)

Max.
Output
Power
(dBm)

Max.
Output
Power
(mW)

Antenna
Gain

(Numeric)

Power
Density
At 20 cm
(mW/cm2

)

Power
Density
Limit
FCC

(mW/cm2)

Test
Results

802.11a 5240 10.87 12.2180 3.2734 0.0080 1.0000 PASS
802.11n
(HT20)

5240 10.08 10.1859 3.2734 0.0066 1.0000 PASS

802.11n
(HT40)

5230 8.56 7.1779 3.2734 0.0047 1.0000 PASS

802.11ac
(VHT20)

5240 10.02 10.0462 3.2734 0.0065 1.0000 PASS

802.11ac
(VHT40)

5190 10.99 12.5603 3.2734 0.0082 1.0000 PASS

802.11ac
(VHT80)

5210 8.67 7.3621 3.2734 0.0048 1.0000 PASS
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Antenna 2

Frequency
(MHz)

Max.
Output
Power
(dBm)

Max.
Output
Power
(mW)

Antenna
Gain

(Numeric)

Power
Density
At 20 cm
(mW/cm2)

Power
Density
Limit
FCC

(mW/cm2)

Test
Results

802.11a 5240 10.78 11.7967 2.4491 0.0058 1.0000 PASS
802.11n
(HT20)

5240 8.12 6.4863 2.4491 0.0032 1.0000 PASS

802.11n
(HT40)

5190 7.56 5.7016 2.4491 0.0028 1.0000 PASS

802.11ac
(VHT20)

5240 8.06 6.3973 2.4491 0.0031 1.0000 PASS

802.11ac
(VHT40)

5230 10.15 10.3514 2.4491 0.0050 1.0000 PASS

802.11ac
(VHT80)

5210 7.41 5.5081 2.4491 0.0027 1.0000 PASS

MIMO(ANT1+ANT2) Directional Gain (dBi) 7.55dBi

Frequency
(MHz)

Max.
Output
Power
(dBm)

Max.
Output
Power
(mW)

Antenna
Gain

(Numeric)

Power
Density
At 20 cm
(mW/cm2

)

Power
Density
Limit
FCC

(mW/cm2)

Test
Results

802.11n
(HT20)

5240 12.22 16.6725 5.6885 0.0189 1.0000 PASS

802.11n
(HT40)

5230 10.56 11.3763 5.6885 0.0129 1.0000 PASS

802.11ac
(VHT20)

5240 12.16 16.4437 5.6885 0.0186 1.0000 PASS

802.11ac
(VHT40)

5190 13.60 22.9087 5.6885 0.0259 1.0000 PASS

802.11ac
(VHT80)

5210 11.10 12.8825 5.6885 0.0146 1.0000 PASS
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For 5.8G WIFI (Antenna gain: Antenna 1：Antenna 1：5.15 dBi, Antenna 2：3.89 dBi)
Antenna 1

Frequency
(MHz)

Max.
Output
Power
(dBm)

Max.
Output
Power
(mW)

Antenna
Gain

(Numeric)

Power
Density
At 20 cm
(mW/cm2

)

Power
Density
Limit
FCC

(mW/cm2)

Test
Results

802.11a 5785 8.91 7.7804 3.2734 0.0051 1.0000 PASS
802.11n
(HT20)

5825 7.55 5.6885 3.2734 0.0037 1.0000 PASS

802.11n
(HT40)

5795 5.58 3.6141 3.2734 0.0024 1.0000 PASS

802.11ac
(VHT20)

5825 7.78 5.9979 3.2734 0.0039 1.0000 PASS

802.11ac
(VHT40)

5795 5.61 3.6392 3.2734 0.0024 1.0000 PASS

802.11ac
(VHT80)

5775 7.69 5.8749 3.2734 0.0038 1.0000 PASS

Antenna 2

Frequency
(MHz)

Max.
Output
Power
(dBm)

Max.
Output
Power
(mW)

Antenna
Gain

(Numeric)

Power
Density
At 20 cm
(mW/cm2

)

Power
Density
Limit
FCC

(mW/cm2)

Test
Results

802.11a 5785 9.94 9.8628 2.4491 0.0048 1.0000 PASS
802.11n
(HT20)

5745 7.59 5.7412 2.4491 0.0028 1.0000 PASS

802.11n
(HT40)

5755 6.30 4.2658 2.4491 0.0021 1.0000 PASS

802.11ac
(VHT20)

5745 7.72 5.9156 2.4491 0.0029 1.0000 PASS

802.11ac
(VHT40)

5755 6.37 4.3351 2.4491 0.0021 1.0000 PASS

802.11ac
(VHT80)

5775 8.44 6.9823 2.4491 0.0034 1.0000 PASS
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MIMO(ANT1+ANT2) Directional Gain (dBi) 7.55dBi

Frequency
(MHz)

Max.
Output
Power
(dBm)

Max.
Output
Power
(mW)

Antenna
Gain

(Numeric)

Power
Density
At 20 cm
(mW/cm2

)

Power
Density
Limit
FCC

(mW/cm2)

Test
Results

802.11n(
HT20)

5825 10.01 10.0231 5.6885 0.0113 1.0000 PASS

802.11n
(HT40)

5755 8.92 7.7983 5.6885 0.0088 1.0000 PASS

802.11ac
(VHT20)

5825 12.16 16.4437 5.6885 0.0186 1.0000 PASS

802.11ac
(VHT40)

5755 8.97 7.8886 5.6885 0.0089 1.0000 PASS

802.11ac
(VHT80)

5775 11.09 12.8529 5.6885 0.0145 1.0000 PASS

Simultaneous transmission MPE
Max.Power
Density

2.4G WIFI
(mW/cm2)

Max.Power
Density
5G WIFI
(mW/cm2)

Max.Power
Density
BT

(mW/cm2)

Max.Power
Density
BLE

(mW/cm2)

Max.sum
of the
MPE
ratios

Limit
Test

Results

0.1537 0.0259 0.0012 0.0009 0.1817 1 PASS

5. Conclusion
The SAR evaluation is not required.
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