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ANNEX I Newly add band WIFI2.4G  

I.1 Dielectric Performance and System Validation 

Table I.1-1: Dielectric Performance of Tissue Simulating Liquid 

Measurement Date 

(yyyy-mm-dd) 
Type Frequency 

Permittivity 

ε 

Drift 

(%) 

Conductivity 

σ (S/m) 

Drift 

(%) 

2021-11-10 Head 2450MHz 40.539 3.42  1.907 5.94  

 

Table I.1-2: System Validation of Head 

Measurement 

Date 

(yyyy-mm-dd) 

Frequency 

Target value (W/kg) Measured value(W/kg) Deviation 

10 g 

Average 

1 g 

Average 

10 g 

Average 

1 g 

Average 

10 g 

Average 

1 g 

Average 

2021-11-10 2450MHz 24.9 53.3 25.76 55.44 3.45% 4.02% 
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I.2 Conductive output power 

The average conducted power for Wi-Fi 2.4G is as following: 

802.11b      

Channel\data rate 1Mbps 2Mbps 5.5Mbps 11Mbps      

11(2462MHz) 16.60  / / /      

6(2437(MHz) 15.88  / / /      

1(2412MHz) 16.64  16.55  16.36  16.19       

Tune up 17.00  17.00  17.00  17.00       

802.11g         

Channel\data rate 6Mbps 9Mbps 12Mbps 18Mbps 24Mbps 36Mbps 48Mbps 54Mbps 

11(2462MHz) 14.36  / / / / / / / 

6(2437(MHz) 14.72  / / / / / / / 

1(2412MHz) 14.74  14.44  14.29  14.13  12.93  12.75  12.71  12.45  

Tune up 15.00  15.00  15.00  15.00  14.00  14.00  14.00  12.00  

802.11n-20MHz 

Channel\data rate MCS0 MCS1 MCS2 MCS3 MCS4 MCS5 MCS6 MCS7 

11(2462MHz) 14.35  / / / / / / / 

6(2437(MHz) 14.90  14.50  13.30  12.68  12.35  7.62  7.46  7.27  

1(2412MHz) 14.89  / / / / / / / 

Tune up 15.00  15.00  14.00  14.00  14.00  9.00  9.00  9.00  

 

I.3 SAR test results 

Table I.3-1: SAR Values (WIFI2.4G) 

Frequency 

Test 

Position 

Figure 

No. 

Conduct

ed 

Power 

(dBm) 

Max. 

tune-up 

Power 

(dBm) 

Measured 

SAR(10g) 

(W/kg) 

Reported 

SAR(10g

)(W/kg) 

Measured 

SAR(1g) 

(W/kg) 

Reported 

SAR(1g) 

(W/kg) 

Power 

Drift 

(dB) Ch. MHz 

1 2412 Front 10mm Fig.I-1 16.64 17 0.009 0.01 0.0208 0.02 -0.01 

1 2412 Rear 0mm Fig.I-2 16.64 17 0.012 0.01 0.0278 0.03 -0.05 
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According to the KDB248227 D01, The reported SAR must be scaled to 100% transmission duty 

factor to determine compliance at the maximum tune-up tolerance limit. The scaled reported SAR is 

presented as below. 

Table I.3-2: SAR Values (WLAN - Head) – 802.11b (Scaled Reported SAR)  

Ambient Temperature: 22.9 oC          Liquid Temperature: 22.5oC 

Frequency 
Test Position 

Actual duty 

factor 

maximum 

duty factor 

Reported SAR 

(W/kg) 

Scaled reported SAR 

(W/kg) Ch. MHz 

1 2412 Front 10mm 100% 98% 0.02(1g) 0.02(1g) 

1 2412 Rear 0mm 100% 98% 0.01(10g) 0.01(10g) 

SAR is not required for OFDM because the 802.11b adjusted SAR ≤ 1.2 W/kg. 

 

Picture I.3-1 Duty factor plot 
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I.4 Graph Results 

WLAN2450_CH1 Front 10mm 

Date: 11/10/2021 

Electronics: DAE4 Sn1331 

Medium: head 2450 MHz 

Medium parameters used: f = 2412 MHz; σ = 1.873 S/m; εr = 40.576;ρ = 1000 kg/m3  

Ambient Temperature: 22.9oC,  Liquid Temperature: 22.5oC 

Communication System: WLAN2450 2412 MHz Duty Cycle: 1:1 

Probe: EX3DV4 – SN7548 ConvF(7.35,7.35,7.35) 

 

Area Scan (71x71x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm 

Maximum value of SAR (interpolated) = 0.0389 W/kg 

 

Zoom Scan (9x8x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm 

Reference Value = 4.121 V/m; Power Drift = -0.01 dB 

Peak SAR (extrapolated) = 0.123 W/kg 

SAR(1 g) = 0.021 W/kg; SAR(10 g) = 0.009 W/kg 

Maximum value of SAR (measured) = 0.110 W/kg 

  

Fig.I-1 
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Z-Scan at power reference point (WIFI2.4G) 
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WLAN2450_CH1 Rear 0mm 

Date: 11/10/2021 

Electronics: DAE4 Sn1331 

Medium: head 2450 MHz 

Medium parameters used: f = 2412 MHz; σ = 1.873 S/m; εr = 40.576;ρ = 1000 kg/m3  

Ambient Temperature: 22.9oC,  Liquid Temperature: 22.5oC 

Communication System: WLAN2450 2412 MHz Duty Cycle: 1:1 

Probe: EX3DV4 – SN7548 ConvF(7.35,7.35,7.35) 

 

Area Scan (71x71x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm 

Maximum value of SAR (interpolated) = 0.0908 W/kg 

 

Zoom Scan (9x8x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm 

Reference Value = 4.415 V/m; Power Drift = -0.05 dB 

Peak SAR (extrapolated) = 0.216 W/kg 

SAR(1 g) = 0.028 W/kg; SAR(10 g) = 0.012 W/kg 

Maximum value of SAR (measured) = 0.216 W/kg 

  

Fig.I-2 
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Z-Scan at power reference point (WIFI2.4G) 
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I.5 System Verification Results 

2450 MHz 

Date: 11/10/2021 

Electronics: DAE4 Sn1331 

Medium: Head 2450 MHz 

Medium parameters used: f = 2450 MHz; σ = 1.907 S/m; εr = 40.539; ρ = 1000 kg/m3 

Ambient Temperature: 22.9oC Liquid Temperature: 22.5oC 

Communication System: CW Frequency: 2450 MHz Duty Cycle: 1:1 

Probe: EX3DV4 – SN7548 ConvF(7.35,7.35,7.35) 

 

System Performance Check/Area Scan (61x121x1): Interpolated grid: dx=1.200 mm, 

dy=1.200 mm 

Reference Value = 37.34 V/m; Power Drift = 0.14 dB 

Fast SAR: SAR(1 g) = 13.92 W/kg; SAR(10 g) = 6.51 W/kg 

Maximum value of SAR (interpolated) = 23.5 W/kg 

 

System Performance Check/Zoom Scan (7x7x7)/Cube 0: Measurement grid: 

dx=5mm, dy=5mm, dz=5mm 

Reference Value = 37.34 V/m; Power Drift =0.14 dB 

Peak SAR (extrapolated) = 28.9 W/kg 

SAR(1 g) = 13.86 W/kg; SAR(10 g) = 6.44 W/kg 

Maximum value of SAR (measured) = 23.3 W/kg 

  

 

Fig.I.5-1 validation 2450 MHz 250mW 
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I.6 Main Test Instruments 

No. 
Name Type 

Serial 

Number 
Calibration Date Valid Period 

01 Network analyzer E5071C MY46110673 January 14, 2021 One year 

02 Power meter NRP2 106276 
May 11, 2021 One year 

03 Power sensor NRP6A 101369 

04 Signal Generator E4438C MY49071430 February 1, 2021 One Year 

05 Amplifier 60S1G4 0331848 No Calibration Requested 

06 BTS CMW500 159889 January 13, 2021 BTS 

07 E-field Probe SPEAG EX3DV4 7548 June 25, 2021 One year 

08 DAE SPEAG DAE4 1331 September 1, 2021 One year 

09 Dipole Validation Kit SPEAG D2450V2 853 July 26,2021 One year 
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I.7 System Validation 

The SAR system must be validated against its performance specifications before it is deployed. 

When SAR probes, system components or software are changed, upgraded or recalibrated, these 

must be validated with the SAR system(s) that operates with such components. 

 

Table I.7: System Validation for 7548 

Probe SN. Liquid name Validation date Frequency point Status (OK or Not) 

7548 Head 750MHz July.8,2021 750 MHz OK 

7548 Head 900MHz July.8,2021 900 MHz OK 

7548 Head 1450MHz July.8,2021 1450 MHz OK 

7548 Head 1750MHz July.8,2021 1750 MHz OK 

7548 Head 1900MHz July.9,2021 1900 MHz OK 

7548 Head 2000MHz July.9,2021 2000 MHz OK 

7548 Head 2300MHz July.9,2021 2300 MHz OK 

7548 Head 2450MHz July.9,2021 2450 MHz OK 

7548 Head 2600MHz July.9,2021 2600 MHz OK 

7548 Head 3300MHz July.10,2021 3300 MHz OK 

7548 Head 3500MHz July.10,2021 3500 MHz OK 

7548 Head 3700MHz July.10,2021 3700 MHz OK 

7548 Head 5250MHz July.10,2021 5250 MHz OK 

7548 Head 5600MHz July.10,2021 5600 MHz OK 

7548 Head 5750MHz July.10,2021 5750 MHz OK 
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I.8 Probe Calibration Certificate 

Probe 7548 Calibration Certificate
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I.9 Dipole Calibration Certificate 

2450 MHz Dipole Calibration Certificate 
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ANNEX J Accreditation Certificate 

 

 


