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SECTION 1 

REPORT SUMMARY 

Specific Absorption Rate Testing of the A2941 
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1.1 REPORT MODIFICATION RECORD 

Alterations and additions to this report will be issued to the holders of each copy in the form of a 
complete document. 

Issue Description of Change Date of Issue 

1 First Issue 31-March-2023 
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1.2 INTRODUCTION 

The information contained in this report is intended to show verification of the Specific 
Absorption Rate testing of the A2941 to the requirements of FCC 47CFR 2.1093 

Objective To perform Specific Absorption Rate Testing to determine 

requirements specified of FCC 47CFR 2.1093, for the 
series of tests carried out. 

Applicant Apple Inc 

Manufacturer Apple Inc 

Manufacturing Description Laptop Computer 

Model Number A2941 

Serial/IMEI Number(s) GQDT22P02D radiated sample 

FG3PJ7XGGX conducted sample 

Number of Samples Tested 2 

Hardware Version REV 1.0 

Software Version 22E11180t 

Test Specification/Issue/Date FCC 47CFR 2.1093 

Start of Test 21-February-2023 

Finish of Test 10-march-2023 

Related Document(s) KDB 865664  D01 v01r04 

KDB 865664  D02 v01r02 

KDB 648474  D04 v01r03 

KDB 447498  D01 v06 

IEEE 1528-2013 

KDB 248227  D01 v02r02 

Name of Engineer(s) Ravish Foolchund  

Mohamud Mohamud 

Kamil Nawabzada 

Valentinas Luza 
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1.3 BRIEF SUMMARY OF RESULTS (FCC) 

The measurements shown in this report were made to the requirements of FCC 47CFR 2.1093 

The maximum 1g volume averaged stand-alone SAR found during this Assessment: 

Max 1g SAR (W/kg) 0.862 (Measured) 1.065 (Scaled) 

The maximum 1g volume averaged SAR level measured for all the tests performed did not exceed the limits for General 
Population/Uncontrolled Exposure (W/kg) Partial Body of 1.6 W/kg. 

The maximum 1g volume averaged stand-alone SAR found during this Assessment for each supported 
mode: 

RAT Band Test Configuration Max Reported SAR (W/kg) 

Bluetooth  

(5GHz WLAN OFF) 
2450 MHz Body 0.374 

Bluetooth  

(5GHz WLAN ON) 
2450 MHz Body 0.297 

WLAN 2450 MHz Body 1.065 

WLAN 5200 MHz Body 0.501 

WLAN 5300 MHz Body 0.625 

WLAN 5500 MHz Body 0.816 

WLAN 5800 MHz Body 0.988 

The maximum 1g volume averaged SAR level measured for all the tests performed (including simultaneous transmission 
analysis results) did not exceed the limits for General Population/Uncontrolled Exposure (W/kg) Partial Body of 1.6 W/kg. 

Simultaneous Transmission 

Position 

Bluetooth (5GHz 

WLAN ON) 

1g SAR  

(W/kg) 

5GHz WLAN 

1g SAR (W/kg) 

Sum of 1g SAR 

(W/Kg) 

Peak Location 

 Separation Ratio 

required? 

Peak Location 

 Separation Ratio 

 Bottom Edge 0.297 0.988 1.285 No N/A 

Each antenna is separated to the extent that the SAR distributions do not overlap, however Bluetooth and 
5GHz WLAN can operate on the same antenna. Bluetooth operates at a lower power level when the 5 
GHz WLAN is active. The highest overall 5GHz WLAN and Bluetooth (5 GHz WLAN ON) results were 
used for the summation of the simultaneous transmission as shown in the table above. 

KDB 447498 D01 - Section 4.3.2: Simultaneous test exclusion is applicable as the sum of 1g SAR of all 
simultaneously transmitting antennas in an operating mode and exposure condition combination is within 
the SAR limit. 
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1.4 BRIEF SUMMARY OF RESULTS (ISED) 

The measurements shown in this report were made to the requirements specified in RSS 102 Issue 5. 

The maximum 1g volume averaged stand-alone SAR found during this Assessment: 

Max 1g SAR (W/kg) 0.862 (Measured) 0.896 (Scaled) 

The maximum 1g volume averaged SAR level measured for all the tests performed did not exceed the limits for General 
Population/Uncontrolled Exposure (W/kg) Partial Body of 1.6 W/kg. 

The maximum 1g volume averaged stand-alone SAR found during this Assessment for each supported 
mode: 

RAT Band Test Configuration Max Reported SAR (W/kg) 

Bluetooth  

(5GHz WLAN OFF) 
2450 MHz Body 0.374 

Bluetooth  

(5GHz WLAN ON) 
2450 MHz Body 0.297 

WLAN 2450 MHz Body 0.896 

WLAN 5200 MHz Body 0.381 

WLAN 5300 MHz Body 0.525 

WLAN 5500 MHz Body 0.687 

WLAN 5800 MHz Body 0.831 

The maximum 1g volume averaged SAR level measured for all the tests performed (including simultaneous transmission 
analysis results) did not exceed the limits for General Population/Uncontrolled Exposure (W/kg) Partial Body of 1.6 W/kg. 

Simultaneous Transmission 

Position 

Bluetooth (5GHz 

WLAN ON) 

1g SAR  

(W/kg) 

5GHz WLAN 

1g SAR (W/kg) 

Sum of 1g SAR 

W/Kg) 

Peak Location 

 Separation Ratio 

required? 

Peak Location 

 Separation Ratio 

 Bottom Edge 0.297 0.831 1.128 No N/A 

Each antenna is separated to the extent that the SAR distributions do not overlap, however Bluetooth and 
5GHz WLAN can operate on the same antenna. Bluetooth operates at a lower power level when the 5 
GHz WLAN is active. The highest overall 5GHz WLAN and Bluetooth (5 GHz WLAN ON) results were 
used for the summation of the simultaneous transmission as shown in the table above. 

KDB 447498 D01 - Section 4.3.2: Simultaneous test exclusion is applicable as the sum of 1g SAR of all 
simultaneously transmitting antennas in an operating mode and exposure condition combination is within 
the SAR limit. 
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1.5 TEST RESULTS SUMMARY 

1.5.1 System Performance / Validation Check Results 

Prior to formal testing being performed a System Check was performed in accordance with KDB 865664 
and the results were compared to the dipole target from the calibration certificates. The following results 
were obtained: - 

System performance / Validation results 

Date Frequency (MHz) Fluid Type 
Measured Max 
1g SAR (W/kg)*

Max 1g SAR 
Target (W/kg)* 

Percentage 
Deviation from 

Target 

1g (%) 

21/02/2023 2450 MHz HBBL/B1 50.68 50.50  0.36 

25/02/2023 2450 MHz HBBL/B1 50.88 50.50  0.75 

06/03/2023 2450 MHz HBBL/B1 51.48 50.50  1.94 

22/02/2023 5200 MHz HBBL/B1 77.62 78.20  1.46 

07/03/2023 5200 MHz HBBL/B1 81.81 78.20  4.61 

22/02/2023 5300 MHz HBBL/B1 79.21 80.30  1.16 

23/02/2023 5300 MHz HBBL/B1 79.61 80.30 -0.86 

10/03/2023 5300 MHz HBBL/B3 78.81 80.30 -1.85 

10/03/2023 5500 MHz HBBL/B3 86.39 84.70  2.00 

22/02/2023 5600 MHz HBBL/B1 82.40 84.20 -2.13 

23/02/2023 5600 MHz HBBL/B1 79.61 84.20 -5.45 

24/02/2023 5800 MHz HBBL/B1 80.21 80.50 -0.36 

*Normalised to a forward power of 1W 
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1.5.2 Results Summary Tables (FCC) 

Bluetooth 2.4GHz (5GHz WLAN OFF) - EDR  3-DH5 (ePA)  SISO Core 0  
Body Specific Absorption Rate (SAR) 1g Results 

Test Position
Channel 
Number 

Frequency 
(MHz) 

Measured 
Average 

Power (dBm)

Tune Up 
(dBm) 

Measured 1g 
SAR (W/kg) 

Scaled 1g 
SAR (W/kg) 

Scan Figure 
Number 

0mm Rear of 
Display 

39 2441.0 15.45 16.50 0.080 0.102 - 

0mm Bottom 
Edge 

39 2441.0 15.45 16.50 0.294 0.374 C.1 

0mm Bottom 
Edge 

0 2402.0 15.38 16.50 0.250 0.324 - 

0mm Bottom 
Edge 

78 2480.0 15.24 16.50 0.269 0.360 - 

Limit for General Population (Uncontrolled Exposure) 1.6 W/kg (1g) 

Bluetooth 2.4GHz (5GHz WLAN OFF) - EDR  3-DH5 (ePA)  SISO Core 1  
Body Specific Absorption Rate (SAR) 1g Results 

Test Position
Channel 
Number 

Frequency 
(MHz) 

Measured 
Average 

Power (dBm)

Tune Up 
(dBm) 

Measured 1g 
SAR (W/kg) 

Scaled 1g 
SAR (W/kg) 

Scan Figure 
Number 

0mm Rear of 
Display 

39 2441.0 15.32 16.50 0.064 0.084 - 

0mm Bottom 
Edge 

39 2441.0 15.32 16.50 0.241 0.316 C.2 

0mm Bottom 
Edge 

0 2402.0 15.35 16.50 0.197 0.257 - 

0mm Bottom 
Edge 

78 2480.0 15.37 16.50 0.190 0.246 - 

Limit for General Population (Uncontrolled Exposure) 1.6 W/kg (1g) 
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Bluetooth 2.4GHz (5GHz WLAN ON) - EDR  3-DH5 (ePA)  SISO Core 0  
Body Specific Absorption Rate (SAR) 1g Results 

Test Position
Channel 
Number 

Frequency 
(MHz) 

Measured 
Average 

Power (dBm)

Tune Up 
(dBm) 

Measured 1g 
SAR (W/kg) 

Scaled 1g 
SAR (W/kg) 

Scan Figure 
Number 

0mm Rear of 
Display 

39 2441.0 15.45 15.50 0.080 0.081 - 

0mm Bottom 
Edge 

39 2441.0 15.45 15.50 0.294 0.297 C.1 

0mm Bottom 
Edge 

0 2402.0 15.38 15.50 0.250 0.257 - 

0mm Bottom 
Edge 

78 2480.0 15.24 15.50 0.269 0.286 - 

Limit for General Population (Uncontrolled Exposure) 1.6 W/kg (1g) 

*Bluetooth opertates at lower power when the 5GHz WiFi is enabled. 

Bluetooth 2.4GHz (5GHz WLAN ON) - EDR  3-DH5 (ePA)  SISO Core 1  
Body Specific Absorption Rate (SAR) 1g Results 

Test Position
Channel 
Number 

Frequency 
(MHz) 

Measured 
Average 

Power (dBm)

Tune Up 
(dBm) 

Measured 1g 
SAR (W/kg) 

Scaled 1g 
SAR (W/kg) 

Scan Figure 
Number 

0mm Rear of 
Display 

39 2441.0 15.32 15.50 0.064 0.067 - 

0mm Bottom 
Edge 

39 2441.0 15.32 15.50 0.241 0.251 C.2 

0mm Bottom 
Edge 

0 2402.0 15.35 15.50 0.197 0.204 - 

0mm Bottom 
Edge 

78 2480.0 15.37 15.50 0.190 0.196 - 

Limit for General Population (Uncontrolled Exposure) 1.6 W/kg (1g) 

the *Bluetooth opertates at lower power when the 5GHz WiFi is enabled. 
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WLAN 2.4GHz - 802.11b  SISO Core 0 
Body Specific Absorption Rate (SAR) 1g Results 

Test Position
Channel 
Number 

Frequency 
(MHz) 

Measured 
Average 

Power (dBm)

Tune Up 
(dBm) 

Measured 1g 
SAR (W/kg) 

Scaled 1g 
SAR (W/kg) 

Scan Figure 
Number 

0mm Rear of 
Display 

6 2437.0 18.72 19.50 0.188 0.225 - 

0mm Bottom 
Edge 

6 2437.0 18.72 19.50 0.656 0.785 C.3 

0mm Bottom 
Edge 

1 2412.0 18.73 19.50 0.577 0.689 - 

0mm Bottom 
Edge 

11 2462.0 18.64 19.50 0.631 0.769 - 

Limit for General Population (Uncontrolled Exposure) 1.6 W/kg (1g) 

WLAN 2.4GHz - 802.11b  SISO Core 1 
Body Specific Absorption Rate (SAR) 1g Results 

Test Position
Channel 
Number 

Frequency 
(MHz) 

Measured 
Average 

Power (dBm)

Tune Up 
(dBm) 

Measured 1g 
SAR (W/kg) 

Scaled 1g 
SAR (W/kg) 

Scan Figure 
Number 

0mm Rear of 
Display 

6 2437.0 18.61 19.50 0.182 0.223 - 

0mm Bottom 
Edge 

6 2437.0 18.61 19.50 0.703 0.863 - 

0mm Bottom 
Edge 

1 2412.0 18.64 19.50 0.670 0.817 - 

0mm Bottom 
Edge 

11 2462.0 18.47 19.50 0.732 0.928 C.4 

Limit for General Population (Uncontrolled Exposure) 1.6 W/kg (1g) 
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WLAN 2.4GHz - 802.11n  MIMO Core 0 & Core 1 
Body Specific Absorption Rate (SAR) 1g Results 

Test Position 
Channel 
Number 

Frequency 
(MHz) 

Measured 
Average 

Power (dBm)

Tune Up 
(dBm) 

Measured 1g 
SAR (W/kg) 

Scaled 1g 
SAR (W/kg) 

Scan Figure 
Number 

0mm Rear of 
Display Core 0 

6 2437.0 18.49 19.50 0.199 0.251 

- 
0mm Rear of 
Display Core 1 

6 2437.0 18.63 19.50 0.151 0.184 

0mm Bottom 

Edge Core 0 
6 2437.0 18.49 19.50 0.841 1.061 

- 
0mm Bottom 

Edge Core 1 
6 2437.0 18.63 19.50 0.729 0.891 

0mm Bottom 

Edge Core 0 
2 2417.0 18.45 19.50 0.651 0.829 

- 0mm Bottom 

Edge Core 1 
2 2417.0 18.63 19.50 0.708 0.865 

0mm Bottom 

Edge Core 0 
10 2457.0 18.58 19.50 0.862 1.065 

C.5 
0mm Bottom 

Edge Core 1 
10 2457.0 18.72 19.50 0.753 0.901 

Limit for General Population (Uncontrolled Exposure) 1.6 W/kg (1g) 

WLAN - U-NII-1 - 802.11n  SISO Core 0 
Body Specific Absorption Rate (SAR) 1g Results 

Test Position
Channel 
Number 

Frequency 
(MHz) 

Measured 
Average 

Power (dBm)

Tune Up 
(dBm) 

Measured 1g 
SAR (W/kg) 

Scaled 1g 
SAR (W/kg) 

Scan Figure 
Number 

0mm Rear of 
Display 

38 5190.0 14.76 15.00 0.134 0.142 - 

0mm Bottom 
Edge 

38 5190.0 14.76 15.00 0.435 0.460 - 

0mm Rear of 
Display 

46 5230.0 15.00 15.00 0.133 0.133 - 

0mm Bottom 
Edge 

46 5230.0 15.00 15.00 0.501 0.501 C.6 

Limit for General Population (Uncontrolled Exposure) 1.6 W/kg (1g) 
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WLAN - U-NII-1 - 802.11n  SISO Core 1 
Body Specific Absorption Rate (SAR) 1g Results 

Test Position
Channel 
Number 

Frequency 
(MHz) 

Measured 
Average 

Power (dBm)

Tune Up 
(dBm) 

Measured 1g 
SAR (W/kg) 

Scaled 1g 
SAR (W/kg) 

Scan Figure 
Number 

0mm Rear of 
Display 

38 5190.0 15.34 15.50 0.092 0.095 - 

0mm Bottom 
Edge 

38 5190.0 15.34 15.50 0.334 0.347 C.7 

0mm Rear of 
Display 

46 5230.0 15.48 15.50 0.101 0.101 - 

0mm Bottom 
Edge 

46 5230.0 15.48 15.50 0.344 0.346 - 

Limit for General Population (Uncontrolled Exposure) 1.6 W/kg (1g) 

WLAN - U-NII-1 - 802.11n  MIMO Core 0 & Core 1 
Body Specific Absorption Rate (SAR) 1g Results 

Test Position 
Channel 
Number 

Frequency 
(MHz) 

Measured 
Average 

Power (dBm)

Tune Up 
(dBm) 

Measured 1g 
SAR (W/kg) 

Scaled 1g 
SAR (W/kg) 

Scan Figure 
Number 

0mm Rear of 
Display Core 0 

38 5190.0 14.98 15.00 0.110 0.111 

- 
0mm Rear of 
Display Core 1 

38 5190.0 14.94 15.00 0.074 0.075 

0mm Bottom 

Edge Core 0 
38 5190.0 14.98 15.00 0.336 0.338 

- 
0mm Bottom 

Edge Core 1 
38 5190.0 14.94 15.00 0.255 0.259 

0mm Rear of 
Display Core 0 

46 5230.0 14.90 15.00 0.118 0.121 

- 
0mm Rear of 
Display Core 1 

46 5230.0 14.98 15.00 0.080 0.080 

0mm Bottom 

Edge Core 0 
46 5230.0 14.90 15.00 0.367 0.376 

C.8 
0mm Bottom 

Edge Core 1 
46 5230.0 14.98 15.00 0.232 0.233 

Limit for General Population (Uncontrolled Exposure) 1.6 W/kg (1g) 
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WLAN - U-NII-2A - 802.11n  SISO Core 0 
Body Specific Absorption Rate (SAR) 1g Results 

Test Position
Channel 
Number 

Frequency 
(MHz) 

Measured 
Average 

Power (dBm)

Tune Up 
(dBm) 

Measured 1g 
SAR (W/kg) 

Scaled 1g 
SAR (W/kg) 

Scan Figure 
Number 

0mm Rear of 
Display 

54 5270.0 13.97 14.75 0.105 0.126 - 

0mm Bottom 
Edge 

54 5270.0 13.97 14.75 0.391 0.468 - 

0mm Rear of 
Display 

62 5310.0 13.78 14.75 0.103 0.129 - 

0mm Bottom 
Edge 

62 5310.0 13.78 14.75 0.426 0.533 C.12 

Limit for General Population (Uncontrolled Exposure) 1.6 W/kg (1g) 

WLAN - U-NII-2A - 802.11n  SISO Core 1 
Body Specific Absorption Rate (SAR) 1g Results 

Test Position
Channel 
Number 

Frequency 
(MHz) 

Measured 
Average 

Power (dBm)

Tune Up 
(dBm) 

Measured 1g 
SAR (W/kg) 

Scaled 1g 
SAR (W/kg) 

Scan Figure 
Number 

0mm Rear of 
Display 

54 5270.0 14.73 15.50 0.096 0.115 - 

0mm Bottom 
Edge 

54 5270.0 14.73 15.50 0.385 0.460 - 

0mm Rear of 
Display 

62 5310.0 14.47 15.00 0.089 0.101 - 

0mm Bottom 
Edge 

62 5310.0 14.47 15.00 0.426 0.481 C.13 

Limit for General Population (Uncontrolled Exposure) 1.6 W/kg (1g) 
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WLAN - U-NII-2A - 802.11n  MIMO Core 0 & Core 1 
Body Specific Absorption Rate (SAR) 1g Results 

Test Position 
Channel 
Number 

Frequency 
(MHz) 

Measured 
Average 

Power (dBm)

Tune Up 
(dBm) 

Measured 1g 
SAR (W/kg) 

Scaled 1g 
SAR (W/kg) 

Scan Figure 
Number 

0mm Rear of 
Display Core 0 

54 5270.0 14.00 14.75 0.124 0.147 

- 
0mm Rear of 
Display Core 1 

54 5270.0 13.87 14.75 0.089 0.109 

0mm Bottom 

Edge Core 0 
54 5270.0 14.00 14.75 0.476 0.566 

- 
0mm Bottom 

Edge Core 1 
54 5270.0 13.87 14.75 0.345 0.422 

0mm Rear of 
Display Core 0 

62 5270.0 13.87 14.75 0.127 0.156 

- 
0mm Rear of 
Display Core 1 

62 5270.0 13.54 14.75 0.091 0.120 

0mm Bottom 

Edge Core 0 
62 5310.0 13.87 14.75 0.510 0.625 

C.14 
0mm Bottom 

Edge Core 1 
62 5310.0 13.54 14.75 0.393 0.519 

Limit for General Population (Uncontrolled Exposure) 1.6 W/kg (1g) 

WLAN - U-NII-2C - 802.11ac  SISO Core 0 
Body Specific Absorption Rate (SAR) 1g Results 

Test Position
Channel 
Number 

Frequency 
(MHz) 

Measured 
Average 

Power (dBm)

Tune Up 
(dBm) 

Measured 1g 
SAR (W/kg) 

Scaled 1g 
SAR (W/kg) 

Scan Figure 
Number 

0mm Rear of 
Display 

122 5610.0 13.44 14.50 0.126 0.161 - 

0mm Bottom 
Edge 

122 5610.0 13.44 14.50 0.528 0.674 - 

0mm Bottom 
Edge 

106 5530.0 13.61 14.50 0.465 0.571 - 

0mm Bottom 
Edge 

138 5690.0 13.72 14.50 0.619 0.741 C.15 

Limit for General Population (Uncontrolled Exposure) 1.6 W/kg (1g) 
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WLAN - U-NII-2C - 802.11ac  SISO Core 1 
Body Specific Absorption Rate (SAR) 1g Results 

Test Position
Channel 
Number 

Frequency 
(MHz) 

Measured 
Average 

Power (dBm)

Tune Up 
(dBm) 

Measured 1g 
SAR (W/kg) 

Scaled 1g 
SAR (W/kg) 

Scan Figure 
Number 

0mm Rear of 
Display 

122 5610.0 13.74 14.50 0.099 0.118 - 

0mm Bottom 
Edge 

122 5610.0 13.74 14.50 0.360 0.429 - 

0mm Bottom 
Edge 

106 5530.0 13.54 14.50 0.332 0.414 - 

0mm Bottom 
Edge 

138 5690.0 13.71 14.50 0.375 0.450 C.16 

Limit for General Population (Uncontrolled Exposure) 1.6 W/kg (1g) 

WLAN - U-NII-2C - 802.11ac  MIMO Core 0 & Core 1 
Body Specific Absorption Rate (SAR) 1g Results 

Test Position 
Channel 
Number 

Frequency 
(MHz) 

Measured 
Average 

Power (dBm)

Tune Up 
(dBm) 

Measured 1g 
SAR (W/kg) 

Scaled 1g 
SAR (W/kg) 

Scan Figure 
Number 

0mm Rear of 
Display Core 0 

122 5610.0 13.64 14.50 0.162 0.197 

- 
0mm Rear of 
Display Core 1 

122 5610.0 13.22 14.50 0.110 0.148 

0mm Bottom 

Edge Core 0 
122 5610.0 13.64 14.50 0.583 0.711 

- 
0mm Bottom 

Edge Core 1 
122 5610.0 13.22 14.50 0.423 0.568 

0mm Bottom 

Edge Core 0 
106 5530.0 13.75 14.50 0.515 0.612 

- 
0mm Bottom 

Edge Core 1 
106 5530.0 13.41 14.50 0.413 0.531 

0mm Bottom 

Edge Core 0 
138 5690.0 13.45 14.50 0.641 0.816 

C.17 
0mm Bottom 

Edge Core 1 
138 5690.0 13.52 14.50 0.468 0.586 

Limit for General Population (Uncontrolled Exposure) 1.6 W/kg (1g) 
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WLAN - U-NII-3 - 802.11ac  SISO Core 0 
Body Specific Absorption Rate (SAR) 1g Results 

Test Position
Channel 
Number 

Frequency 
(MHz) 

Measured 
Average 

Power (dBm)

Tune Up 
(dBm) 

Measured 1g 
SAR (W/kg) 

Scaled 1g 
SAR (W/kg) 

Scan Figure 
Number 

0mm Rear of 
Display 

155 5775.0 12.99 13.75 0.152 0.181 - 

0mm Bottom 
Edge 

155 5775.0 12.99 13.75 0.763 0.909 C.18 

Limit for General Population (Uncontrolled Exposure) 1.6 W/kg (1g) 

WLAN - U-NII-3 - 802.11ac  SISO Core 1 
Body Specific Absorption Rate (SAR) 1g Results 

Test Position
Channel 
Number 

Frequency 
(MHz) 

Measured 
Average 

Power (dBm)

Tune Up 
(dBm) 

Measured 1g 
SAR (W/kg) 

Scaled 1g 
SAR (W/kg) 

Scan Figure 
Number 

0mm Rear of 
Display 

155 5775.0 12.55 13.75 0.118 0.156 - 

0mm Bottom 
Edge 

155 5775.0 12.55 13.75 0.591 0.779 C.19 

Limit for General Population (Uncontrolled Exposure) 1.6 W/kg (1g) 

WLAN - U-NII-3 - 802.11ac  MIMO Core 0 & Core 1 
Body Specific Absorption Rate (SAR) 1g Results 

Test Position 
Channel 
Number 

Frequency 
(MHz) 

Measured 
Average 

Power (dBm)

Tune Up 
(dBm) 

Measured 1g 
SAR (W/kg) 

Scaled 1g 
SAR (W/kg) 

Scan Figure 
Number 

0mm Rear of 
Display Core 0 

155 5775.0 12.85 13.75 0.178 0.219 

- 
0mm Rear of 
Display Core 1 

155 5775.0 12.77 13.75 0.146 0.183 

0mm Bottom 

Edge Core 0 
155 5775.0 12.85 13.75 0.803 0.988 

C.20 
0mm Bottom 

Edge Core 1 
155 5775.0 12.77 13.75 0.718 0.900 

Limit for General Population (Uncontrolled Exposure) 1.6 W/kg (1g) 
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1.5.3 Results Summary Tables (ISED) 

Bluetooth 2.4GHz (5GHz OFF) - EDR  3-DH5 (ePA)  SISO Core 0  
Body Specific Absorption Rate (SAR) 1g Results 

Test Position
Channel 
Number 

Frequency 
(MHz) 

Measured 
Average 

Power (dBm)

Tune Up 
(dBm) 

Measured 1g 
SAR (W/kg) 

Scaled 1g 
SAR (W/kg) 

Scan Figure 
Number 

0mm Rear of 
Display 

39 2441.0 15.45 16.50 0.080 0.102 - 

0mm Bottom 
Edge 

39 2441.0 15.45 16.50 0.294 0.374 C.1 

0mm Bottom 
Edge 

0 2402.0 15.38 16.50 0.250 0.324 - 

0mm Bottom 
Edge 

78 2480.0 15.24 16.50 0.269 0.360 - 

Limit for General Population (Uncontrolled Exposure) 1.6 W/kg (1g) 

Bluetooth 2.4GHz (5GHz OFF) - EDR  3-DH5 (ePA)  SISO Core 1  
Body Specific Absorption Rate (SAR) 1g Results 

Test Position
Channel 
Number 

Frequency 
(MHz) 

Measured 
Average 

Power (dBm)

Tune Up 
(dBm) 

Measured 1g 
SAR (W/kg) 

Scaled 1g 
SAR (W/kg) 

Scan Figure 
Number 

0mm Rear of 
Display 

39 2441.0 15.32 16.50 0.064 0.084 - 

0mm Bottom 
Edge 

39 2441.0 15.32 16.50 0.241 0.316 C.2 

0mm Bottom 
Edge 

0 2402.0 15.35 16.50 0.197 0.257 - 

0mm Bottom 
Edge 

78 2480.0 15.37 16.50 0.190 0.246 - 

Limit for General Population (Uncontrolled Exposure) 1.6 W/kg (1g) 
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Bluetooth 2.4GHz (5GHz ON) - EDR  3-DH5 (ePA)  SISO Core 0  
Body Specific Absorption Rate (SAR) 1g Results 

Test Position
Channel 
Number 

Frequency 
(MHz) 

Measured 
Average 

Power (dBm)

Tune Up 
(dBm) 

Measured 1g 
SAR (W/kg) 

Scaled 1g 
SAR (W/kg) 

Scan Figure 
Number 

0mm Rear of 
Display 

39 2441.0 15.45 15.50 0.080 0.081 - 

0mm Bottom 
Edge 

39 2441.0 15.45 15.50 0.294 0.297 C.1 

0mm Bottom 
Edge 

0 2402.0 15.38 15.50 0.250 0.257 - 

0mm Bottom 
Edge 

78 2480.0 15.24 15.50 0.269 0.286 - 

Limit for General Population (Uncontrolled Exposure) 1.6 W/kg (1g) 

*Bluetooth opertates at lower power when the 5GHz WiFi is enabled. 

Bluetooth 2.4GHz (5GHz ON) - EDR  3-DH5 (ePA)  SISO Core 1  
Body Specific Absorption Rate (SAR) 1g Results 

Test Position
Channel 
Number 

Frequency 
(MHz) 

Measured 
Average 

Power (dBm)

Tune Up 
(dBm) 

Measured 1g 
SAR (W/kg) 

Scaled 1g 
SAR (W/kg) 

Scan Figure 
Number 

0mm Rear of 
Display 

39 2441.0 15.32 15.50 0.064 0.067 - 

0mm Bottom 
Edge 

39 2441.0 15.32 15.50 0.241 0.251 C.2 

0mm Bottom 
Edge 

0 2402.0 15.35 15.50 0.197 0.204 - 

0mm Bottom 
Edge 

78 2480.0 15.37 15.50 0.190 0.196 - 

Limit for General Population (Uncontrolled Exposure) 1.6 W/kg (1g) 

*Bluetooth opertates at lower power when the 5GHz WiFi is enabled. 
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WLAN 2.4GHz - 802.11b  SISO Core 0 
Body Specific Absorption Rate (SAR) 1g Results 

Test Position
Channel 
Number 

Frequency 
(MHz) 

Measured 
Average 

Power (dBm)

Tune Up 
(dBm) 

Measured 1g 
SAR (W/kg) 

Scaled 1g 
SAR (W/kg) 

Scan Figure 
Number 

0mm Rear of 
Display 

6 2437.0 18.72 18.75 0.188 0.189 - 

0mm Bottom 
Edge 

6 2437.0 18.72 18.75 0.656 0.661 C.3 

0mm Bottom 
Edge 

1 2412.0 18.73 18.75 0.577 0.58 - 

0mm Bottom 
Edge 

11 2462.0 18.64 18.75 0.631 0.647 - 

Limit for General Population (Uncontrolled Exposure) 1.6 W/kg (1g) 

WLAN 2.4GHz - 802.11b  SISO Core 1 
Body Specific Absorption Rate (SAR) 1g Results 

Test Position
Channel 
Number 

Frequency 
(MHz) 

Measured 
Average 

Power (dBm)

Tune Up 
(dBm) 

Measured 1g 
SAR (W/kg) 

Scaled 1g 
SAR (W/kg) 

Scan Figure 
Number 

0mm Rear of 
Display 

6 2437.0 18.61 18.75 0.182 0.188 - 

0mm Bottom 
Edge 

6 2437.0 18.61 18.75 0.703 0.726 - 

0mm Bottom 
Edge 

1 2412.0 18.64 18.75 0.670 0.687 - 

0mm Bottom 
Edge 

11 2462.0 18.47 18.75 0.732 0.781 C.4 

Limit for General Population (Uncontrolled Exposure) 1.6 W/kg (1g) 
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WLAN 2.4GHz - 802.11n  MIMO Core 0 & Core 1 
Body Specific Absorption Rate (SAR) 1g Results 

Test Position 
Channel 
Number 

Frequency 
(MHz) 

Measured 
Average 

Power (dBm)

Tune Up 
(dBm) 

Measured 1g 
SAR (W/kg) 

Scaled 1g 
SAR (W/kg) 

Scan Figure 
Number 

0mm Rear of 
Display Core 0 

6 2437.0 18.49 18.75 0.199 0.211 

- 
0mm Rear of 
Display Core 1 

6 2437.0 18.63 18.75 0.151 0.155 

0mm Bottom 

Edge Core 0 
6 2437.0 18.49 18.75 0.841 0.893 

- 
0mm Bottom 

Edge Core 1 
6 2437.0 18.63 18.75 0.729 0.749 

0mm Bottom 

Edge Core 0 
2 2417.0 18.45 18.75 0.651 0.698 

- 0mm Bottom 

Edge Core 1 
2 2417.0 18.63 18.75 0.708 0.728 

0mm Bottom 

Edge Core 0 
10 2457.0 18.58 18.75 0.862 0.896 

C.5 
0mm Bottom 

Edge Core 1 
10 2457.0 18.72 18.75 0.753 0.758 

Limit for General Population (Uncontrolled Exposure) 1.6 W/kg (1g) 

WLAN - U-NII-1 - 802.11ax  SISO Core 0 
Body Specific Absorption Rate (SAR) 1g Results 

Test Position
Channel 
Number 

Frequency 
(MHz) 

Measured 
Average 

Power (dBm)

Tune Up 
(dBm) 

Measured 1g 
SAR (W/kg) 

Scaled 1g 
SAR (W/kg) 

Scan Figure 
Number 

0mm Rear of 
Display 

42 5210.0 13.67 13.75 0.107 0.109 - 

0mm Bottom 
Edge 

42 5210.0 13.67 13.75 0.374 0.381 C.9 

Limit for General Population (Uncontrolled Exposure) 1.6 W/kg (1g) 
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WLAN - U-NII-1 - 802.11ax  SISO Core 1 
Body Specific Absorption Rate (SAR) 1g Results 

Test Position
Channel 
Number 

Frequency 
(MHz) 

Measured 
Average 

Power (dBm)

Tune Up 
(dBm) 

Measured 1g 
SAR (W/kg) 

Scaled 1g 
SAR (W/kg) 

Scan Figure 
Number 

0mm Rear of 
Display 

42 5210.0 13.74 13.75 0.067 0.067 - 

0mm Bottom 
Edge 

42 5210.0 13.74 13.75 0.284 0.285 C.10 

Limit for General Population (Uncontrolled Exposure) 1.6 W/kg (1g) 

WLAN - U-NII-1 - 802.11ac  MIMO Core 0 & Core 1 
Body Specific Absorption Rate (SAR) 1g Results 

Test Position 
Channel 
Number 

Frequency 
(MHz) 

Measured 
Average 

Power (dBm)

Tune Up 
(dBm) 

Measured 1g 
SAR (W/kg) 

Scaled 1g 
SAR (W/kg) 

Scan Figure 
Number 

0mm Rear of 
Display Core 0 

42 5210.0 11.38 11.50 0.049 0.050 

- 
0mm Rear of 
Display Core 1 

42 5210.0 11.45 11.50 0.033 0.033 

0mm Bottom 

Edge Core 0 
42 5210.0 11.38 11.50 0.188 0.193 

C.11 
0mm Bottom 

Edge Core 1 
42 5210.0 11.45 11.50 0.144 0.146 

Limit for General Population (Uncontrolled Exposure) 1.6 W/kg (1g) 
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WLAN - U-NII-2A - 802.11n  SISO Core 0 
Body Specific Absorption Rate (SAR) 1g Results 

Test Position
Channel 
Number 

Frequency 
(MHz) 

Measured 
Average 

Power (dBm)

Tune Up 
(dBm) 

Measured 1g 
SAR (W/kg) 

Scaled 1g 
SAR (W/kg) 

Scan Figure 
Number 

0mm Rear of 
Display 

54 5270.0 13.97 14.00 0.105 0.106 - 

0mm Bottom 
Edge 

54 5270.0 13.97 14.00 0.391 0.394 - 

0mm Rear of 
Display 

62 5310.0 13.78 14.00 0.103 0.108 - 

0mm Bottom 
Edge 

62 5310.0 13.78 14.00 0.426 0.448 C.12 

Limit for General Population (Uncontrolled Exposure) 1.6 W/kg (1g) 

WLAN - U-NII-2A - 802.11n  SISO Core 1 
Body Specific Absorption Rate (SAR) 1g Results 

Test Position
Channel 
Number 

Frequency 
(MHz) 

Measured 
Average 

Power (dBm)

Tune Up 
(dBm) 

Measured 1g 
SAR (W/kg) 

Scaled 1g 
SAR (W/kg) 

Scan Figure 
Number 

0mm Rear of 
Display 

54 5270.0 14.73 14.75 0.097 0.097 - 

0mm Bottom 
Edge 

54 5270.0 14.73 14.75 0.385 0.387 - 

0mm Rear of 
Display 

62 5310.0 14.47 14.75 0.089 0.095 - 

0mm Bottom 
Edge 

62 5310.0 14.47 14.75 0.426 0.454 C.13 

Limit for General Population (Uncontrolled Exposure) 1.6 W/kg (1g) 
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WLAN - U-NII-2A - 802.11n  MIMO Core 0 & Core 1 
Body Specific Absorption Rate (SAR) 1g Results 

Test Position 
Channel 
Number 

Frequency 
(MHz) 

Measured 
Average 

Power (dBm)

Tune Up 
(dBm) 

Measured 1g 
SAR (W/kg) 

Scaled 1g 
SAR (W/kg) 

Scan Figure 
Number 

0mm Rear of 
Display Core 0 

54 5270.0 14.00 14.00 0.124 0.124 

- 
0mm Rear of 
Display Core 1 

54 5270.0 13.87 14.00 0.089 0.092 

0mm Bottom 

Edge Core 0 
54 5270.0 14.00 14.00 0.476 0.476 

- 
0mm Bottom 

Edge Core 1 
54 5270.0 13.87 14.00 0.345 0.355 

0mm Rear of 
Display Core 0 

62 5310.0 13.87 14.00 0.127 0.131 

- 
0mm Rear of 
Display Core 1 

62 5310.0 13.54 14.00 0.091 0.101 

0mm Bottom 

Edge Core 0 
62 5310.0 13.87 14.00 0.51 0.525 

C.14 
0mm Bottom 

Edge Core 1 
62 5310.0 13.54 14.00 0.393 0.437 

Limit for General Population (Uncontrolled Exposure) 1.6 W/kg (1g) 

WLAN - U-NII-2C - 802.11ac  SISO Core 0 
Body Specific Absorption Rate (SAR) 1g Results 

Test Position
Channel 
Number 

Frequency 
(MHz) 

Measured 
Average 

Power (dBm)

Tune Up 
(dBm) 

Measured 1g 
SAR (W/kg) 

Scaled 1g 
SAR (W/kg) 

Scan Figure 
Number 

0mm Rear of 
Display 

122 5610.0 13.44 13.75 0.126 0.135 - 

0mm Bottom 
Edge 

122 5610.0 13.44 13.75 0.528 0.567 - 

0mm Bottom 
Edge 

106 5530.0 13.61 13.75 0.465 0.480 - 

0mm Bottom 
Edge 

138 5690.0 13.72 13.75 0.619 0.623 C.15 

Limit for General Population (Uncontrolled Exposure) 1.6 W/kg (1g) 
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WLAN - U-NII-2C - 802.11ac  SISO Core 1 
Body Specific Absorption Rate (SAR) 1g Results 

Test Position
Channel 
Number 

Frequency 
(MHz) 

Measured 
Average 

Power (dBm)

Tune Up 
(dBm) 

Measured 1g 
SAR (W/kg) 

Scaled 1g 
SAR (W/kg) 

Scan Figure 
Number 

0mm Rear of 
Display 

122 5610.0 13.74 13.75 0.099 0.099 - 

0mm Bottom 
Edge 

122 5610.0 13.74 13.75 0.360 0.361 - 

0mm Bottom 
Edge 

106 5530.0 13.54 13.75 0.332 0.348 - 

0mm Bottom 
Edge 

138 5690.0 13.71 13.75 0.375 0.378 C.16 

Limit for General Population (Uncontrolled Exposure) 1.6 W/kg (1g) 

WLAN - U-NII-2C - 802.11ac  MIMO Core 0 & Core 1 
Body Specific Absorption Rate (SAR) 1g Results 

Test Position 
Channel 
Number 

Frequency 
(MHz) 

Measured 
Average 

Power (dBm)

Tune Up 
(dBm) 

Measured 1g 
SAR (W/kg) 

Scaled 1g 
SAR (W/kg) 

Scan Figure 
Number 

0mm Rear of 
Display Core 0 

122 5610.0 13.64 13.75 0.162 0.166 

- 
0mm Rear of 
Display Core 1 

122 5610.0 13.22 13.75 0.110 0.124 

0mm Bottom 

Edge Core 0 
122 5610.0 13.64 13.75 0.583 0.598 

- 
0mm Bottom 

Edge Core 1 
122 5610.0 13.22 13.75 0.423 0.478 

0mm Bottom 

Edge Core 0 
106 5530.0 13.75 13.75 0.515 0.515 

- 
0mm Bottom 

Edge Core 1 
106 5530.0 13.41 13.75 0.413 0.447 

0mm Bottom 

Edge Core 0 
138 5690.0 13.45 13.75 0.641 0.687 

C.17 
0mm Bottom 

Edge Core 1 
138 5690.0 13.52 13.75 0.468 0.493 

Limit for General Population (Uncontrolled Exposure) 1.6 W/kg (1g) 
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WLAN - U-NII-3 - 802.11ac  SISO Core 0 
Body Specific Absorption Rate (SAR) 1g Results 

Test Position
Channel 
Number 

Frequency 
(MHz) 

Measured 
Average 

Power (dBm)

Tune Up 
(dBm) 

Measured 1g 
SAR (W/kg) 

Scaled 1g 
SAR (W/kg) 

Scan Figure 
Number 

0mm Rear of 
Display 

155 5775.0 12.99 13.00 0.152 0.152 - 

0mm Bottom 
Edge 

155 5775.0 12.99 13.00 0.763 0.765 C.18 

Limit for General Population (Uncontrolled Exposure) 1.6 W/kg (1g) 

WLAN - U-NII-3 - 802.11ac  SISO Core 1 
Body Specific Absorption Rate (SAR) 1g Results 

Test Position
Channel 
Number 

Frequency 
(MHz) 

Measured 
Average 

Power (dBm)

Tune Up 
(dBm) 

Measured 1g 
SAR (W/kg) 

Scaled 1g 
SAR (W/kg) 

Scan Figure 
Number 

0mm Rear of 
Display 

155 5775.0 12.55 13.00 0.118 0.131 - 

0mm Bottom 
Edge 

155 5775.0 12.55 13.00 0.591 0.656 C.19 

Limit for General Population (Uncontrolled Exposure) 1.6 W/kg (1g) 

WLAN - U-NII-3 - 802.11ac  MIMO Core 0 & Core 1 
Body Specific Absorption Rate (SAR) 1g Results 

Test Position 
Channel 
Number 

Frequency 
(MHz) 

Measured 
Average 

Power (dBm)

Tune Up 
(dBm) 

Measured 1g 
SAR (W/kg) 

Scaled 1g 
SAR (W/kg) 

Scan Figure 
Number 

0mm Rear of 
Display Core 0 

155 5775.0 12.85 13.00 0.178 0.184 

- 
0mm Rear of 
Display Core 1 

155 5775.0 12.77 13.00 0.146 0.154 

0mm Bottom 

Edge Core 0 
155 5775.0 12.85 13.00 0.803 0.831 

C.20 
0mm Bottom 

Edge Core 1 
155 5775.0 12.77 13.00 0.718 0.757 

Limit for General Population (Uncontrolled Exposure) 1.6 W/kg (1g) 
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1.5.4 Technical Description 

The equipment under test (EUT) was an Apple laptop computer with Bluetooth®, Bluetooth® 
Low Energy and IEEE 802.11 a/b/ g/n/ac/ax Wi-Fi capabilities in the 2.4GHz and 5GHz bands. 

1.5.5 Test Configuration and Modes of Operation 

The testing was performed with an integral battery supplied by Apple Inc.  

Supported technologies are Bluetooth (BDR/EDR//HDR/LE-1M/LE-M2), 2.4 GHz WLAN 
(802.11b/g/n/ax) and 5 GHz WLAN (802.11a/n/ac/ax). 2x2 MIMO is supported for WLAN. 

Bluetooth operates at lower power when the 5GHz WLAN is enabled. The report makes 
references to Bluetooth (5GHz Wi-Fi ON) and Bluetooth (5GHz Wi-Fi OFF) Testing was 
performed with the Bluetooth and Wi-Fi transmitters working independently, the ON or OFF 
references are relating to Bluetooth power levels only. 

WLAN and Bluetooth testing were achieved 
settings supplied by the customer. For each scan, the device was configured into a continuous 
transmission test mode at a maximum power defined by the customer. Testing was performed 
in each position at the frequency that gave the highest output power for each band. Some SAR 
levels were found to be higher than the thresholds set in KDB 447498 D01 therefore additional 
testing was required at the relevant frequencies / channels of the bands. 

Conducted power measurements were performed on a modified device (accessible conducted 
port) and the measured SAR results were power scaled to the maximum declared tune-up level. 
Power measurements were only performed for the test configurations, which were determined 
by the client. 

For each antenna, the bottom surface and the rear of the EUT display were assessed for SAR.  

For the 5GHz frequency bands the transmission mode used for testing was determined by the 
802.11 configuration with the highest declared output power in each frequency band. Where 
multiple 802.11 configurations have the same specified output power, testing was performed 
using the mode with the largest channel bandwidth with the lowest order modulation and lowest 
data rate. 

For SAR assessment, the relevant surfaces of the device were placed against an Elliptical 
phantom with a 0mm separation distance. 

The Elliptical Flat Phantom dimensions are 600mm major axis and 400mm minor axis with a 
shell thickness of 2mm. The phantom was filled to a minimum depth of 150mm with the 
appropriate simulant liquid. The dielectric properties were measured and found to be in 
accordance with the requirements specified in KDB 865664. 

Included in this report are descriptions of the test method; the equipment used and an analysis 
of the test uncertainties applicable and diagrams indicating the locations of maximum SAR for 
each test position along with photographs indicating the positioning of the EUT against the 
elliptical phantom as appropriate. 
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1.5.6 Deviations from Standard 

Initially, area scans were completed covering the whole of the bottom surface of the EUT to 
determine that there were no other RF radiators (unintentional) other than the antennas. The 
actual SAR measurements were completed using smaller area scans covering the antenna 
locations only. 
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1.6 FCC POWER TABLES (TUNE UP VALUES) 

Note: All values in dBm 
NS= Not Supported 

2.4 GHz Bluetooth (5 GHz WLAN off) 

BT Core  PA  Channel BDR (dBm) EDR (dBm) 
LE Data 
(dBm) 

HDR4 
(dBm) 

HDR8 
(dBm) 

0 iPA 

All 

13 9.5 5 6 6 

0 ePA N/A 16.5 N/A 15 15 

1 iPA 13 9.5 5.5 6 6 

1 ePA N/A 16.5 N/A 15 15 

Bluetooth  TXBF 

BT Core  PA  Channel 
BDR  
TXBF 
(dBm) 

EDR  
TXBF 
(dBm) 

LE 
 TXBF 
(dBm) 

HDR4 
TXBF 
(dBm) 

HDR8  
TXBF 
(dBm) 

0 iPA 

All 

13 9.5 5 6 6 

0 ePA N/A 13.5 N/A 15 15 

1 iPA 13 9.5 5.5 6 6 

1 ePA N/A 13.5 N/A 15 15 

2.4 GHz Bluetooth (5 GHz WLAN on) 

BT Core  PA  Channel BDR (dBm) EDR (dBm) 
LE Data 
(dBm) 

HDR4 
(dBm) 

HDR8 
(dBm) 

0 iPA 

All 

13 9.5 5 6 6 

0 ePA N/A 15.5 N/A 15 15 

1 iPA 13 9.5 5.5 6 6 

1 ePA N/A 15.5 N/A 15 15 

Bluetooth  TXBF 

BT Core PA Channel 
BDR 
TXBF 
(dBm) 

EDR 
TXBF 
(dBm) 

LE 
TXBF 
(dBm) 

HDR4 
TXBF 
(dBm) 

HDR8 
TXBF 
(dBm) 

0 iPA 

All 

13 9.5 5 6 6 

0 ePA N/A 13.5 N/A 15 15 

1 iPA 13 9.5 5.5 6 6 

1 ePA N/A 13.5 N/A 15 15 
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2.4 GHz WLAN  SISO Core 0 & Core 1 

Channel 
Centre 

Frequency 
(MHz) 

b (SISO) 
g (SISO) 
Low Rate 

11n/11ac 
HT20 

(SISO) 
Low Rate 

11ax HE20 
(SISO) 

Low Rate 

11ax HE20 
RU106 
(SISO) 

11ax HE20 
RU52 
(SISO) 

11ax HE20 
RU26 
(SISO) 

1 2412 19.5 18.50 17.50 16.50 17.50 17.50 14.50 

2 2417 19.5 19.50 19.50 19.50 19.50 17.50 14.50 

3 2422 19.5 19.50 19.50 19.50 19.50 17.50 14.50 

4 2427 19.5 19.50 19.50 19.50 19.50 17.50 14.50 

5 2432 19.5 19.50 19.50 19.50 19.50 17.50 14.50 

6 2437 19.5 19.50 19.50 19.50 19.50 17.50 14.50 

7 2442 19.5 19.50 19.50 19.50 19.50 17.50 14.50 

8 2447 19.5 19.50 19.50 19.50 19.50 17.50 14.50 

9 2452 19.5 19.50 19.50 19.50 19.50 17.50 14.50 

10 2457 19.5 19.50 19.50 19.50 19.50 17.50 14.50 

11 2462 19.5 17.50 17.50 16.00 17.25 17.00 14.50 

12 2467 18.5 15.50 15.50 14.00 14.25 15.00 14.00 

13 2472 17 6.00 6.00 4.50 2.00 0.50 -3.50 

2.4 GHz WLAN  MIMO Core 0 & Core 1 

Channel 
Centre 

Frequency 
(MHz) 

b (2Tx, 
DSSS) 

11n/11ac 
HT20 
(2Tx, 

nonTXBF) 
Low Rate 

11ax HE20 
(2Tx, 

nonTXBF) 
Low Rate 

11ax HE20 
RU106 
(2Tx, 

nonTxBF) 

11ax HE20 
RU52 
(2Tx, 

nonTxBF) 

11ax HE20 
RU26 
(2Tx, 

nonTxBF) 

11ax HT20 
(2Tx, 

TxBF) Low 
Rate 

1 2412 NS 16.50 15.50 17.25 17.50 14.50 13.50 

2 2417 NS 19.50 19.50 18.75 17.50 14.50 17.75 

3 2422 NS 19.50 19.50 19.50 17.50 14.50 19.00 

4 2427 NS 19.50 19.50 19.50 17.50 14.50 19.50 

5 2432 NS 19.50 19.50 19.50 17.50 14.50 19.50 

6 2437 NS 19.50 19.50 19.50 17.50 14.50 19.50 

7 2442 NS 19.50 19.50 19.50 17.50 14.50 19.50 

8 2447 NS 19.50 19.50 19.50 17.50 14.50 19.00 

9 2452 NS 19.50 19.50 19.50 17.50 14.50 18.00 

10 2457 NS 19.50 18.50 19.50 17.50 14.50 16.50 

11 2462 NS 16.00 14.50 17.25 17.00 14.50 12.50 

12 2467 NS 13.50 12.00 14.25 15.00 14.00 10.00 

13 2472 NS 3.50 2.00 -0.50 0.00 -5.00 NS 
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5 GHz WLAN  20 MHz BW  SISO Core 0 

Channel 
Centre 

Frequency 
(MHz) 

a (SISO) 
Low Rate 

11n/11ac 
HT20 

(SISO) Low 
Rate 

11ax HE20 
(SISO) Low 

Rate 

11ax HE20 
RU106 
(SISO) 

11ax HE20 
RU52 
(SISO) 

11ax HE20 
RU26 
(SISO) 

36 5180 15.00 15.00 15.00 15.00 12.75 9.75 

40 5200 15.00 15.00 15.00 15.00 12.75 9.75 

44 5220 15.00 15.00 15.00 15.00 12.75 9.75 

48 5240 15.00 15.00 15.00 15.00 12.75 9.75 

52 5260 14.75 14.75 14.75 14.75 12.75 NS 

56 5280 14.75 14.75 14.75 14.75 12.75 NS 

60 5300 14.75 14.75 14.75 14.75 12.75 NS 

64 5320 14.75 14.75 14.75 14.00 10.00 NS 

100 5500 14.50 14.50 14.50 14.50 13.50 NS 

104 5520 14.50 14.50 14.50 14.50 13.50 NS 

108 5540 14.50 14.50 14.50 14.50 13.50 NS 

112 5560 14.50 14.50 14.50 14.50 13.50 NS 

116 5580 14.50 14.50 14.50 14.50 13.50 NS 

120 5600 14.50 14.50 14.50 14.50 13.50 NS 

124 5620 14.50 14.50 14.50 14.50 13.50 NS 

128 5640 14.50 14.50 14.50 14.50 13.50 NS 

132 5660 14.50 14.50 14.50 14.50 13.50 NS 

136 5680 14.50 14.50 14.50 14.50 13.50 NS 

140 5700 14.50 14.50 14.50 14.50 13.50 NS 

144 5720 14.50 14.50 14.50 14.50 13.50 NS 

149 5745 13.75 13.75 13.75 13.75 13.75 13.00 

153 5765 13.75 13.75 13.75 13.75 13.75 13.00 

157 5785 13.75 13.75 13.75 13.75 13.75 13.00 

161 5805 13.75 13.75 13.75 13.75 13.75 13.00 

165 5825 13.75 13.75 13.75 13.75 13.75 13.00 
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5 GHz WLAN  20 MHz BW  SISO Core 1 

Channel 
Centre 

Frequency 
(MHz) 

a (SISO) 
Low Rate 

11n/11ac 
HT20 

(SISO) Low 
Rate 

11ax HE20 
(SISO) Low 

Rate 

11ax HE20 
RU106 
(SISO) 

11ax HE20 
RU52 
(SISO) 

11ax HE20 
RU26 
(SISO) 

36 5180 15.50 15.50 15.50 15.00 12.75 9.75 

40 5200 15.50 15.50 15.50 15.50 12.75 9.75 

44 5220 15.50 15.50 15.50 15.50 12.75 9.75 

48 5240 15.50 15.50 15.50 15.50 12.75 9.75 

52 5260 15.50 15.50 15.50 15.50 12.75 NS 

56 5280 15.50 15.50 15.50 15.50 12.75 NS 

60 5300 15.50 15.50 15.50 15.50 12.75 NS 

64 5320 15.50 15.50 15.50 14.00 10.00 NS 

100 5500 14.50 14.50 14.50 14.50 13.50 NS 

104 5520 14.50 14.50 14.50 14.50 13.50 NS 

108 5540 14.50 14.50 14.50 14.50 13.50 NS 

112 5560 14.50 14.50 14.50 14.50 13.50 NS 

116 5580 14.50 14.50 14.50 14.50 13.50 NS 

120 5600 14.50 14.50 14.50 14.50 13.50 NS 

124 5620 14.50 14.50 14.50 14.50 13.50 NS 

128 5640 14.50 14.50 14.50 14.50 13.50 NS 

132 5660 14.50 14.50 14.50 14.50 13.50 NS 

136 5680 14.50 14.50 14.50 14.50 13.50 NS 

140 5700 14.50 14.50 14.50 14.50 13.50 NS 

144 5720 14.50 14.50 14.50 14.50 13.50 NS 

149 5745 13.75 13.75 13.75 13.75 13.75 13.00 

153 5765 13.75 13.75 13.75 13.75 13.75 13.00 

157 5785 13.75 13.75 13.75 13.75 13.75 13.00 

161 5805 13.75 13.75 13.75 13.75 13.75 13.00 

165 5825 13.75 13.75 13.75 13.75 13.75 13.00 
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5 GHz WLAN  20 MHz BW  MIMO Core 0 & Core 1 

Channel 
Centre 

Frequency 
(MHz) 

11n/11ac 
HT20 (2Tx, 

CDD, 
nonTXBF) 
Low Rate 

11ax HE20 
(2Tx, CDD, 
nonTxBF) 
Low Rate 

11ax HE20 
RU106 (2Tx, 

CDD, 
nonTxBF) 

11ax HE20 
RU52 (2Tx, 

CDD, 
nonTxBF) 

11ax HE20 
RU26 (2Tx, 

CDD, 
nonTxBF) 

11ax HT20 
(2Tx, TxBF) 
Low Rate 

36 5180 12.00 12.00 10.00 7.00 4.00 12.00 

40 5200 12.00 12.00 10.00 7.00 4.00 12.00 

44 5220 12.00 12.00 10.00 7.00 4.00 12.00 

48 5240 12.00 12.00 10.00 7.00 4.00 12.00 

52 5260 12.25 12.25 10.25 7.25 NS 12.25 

56 5280 12.25 12.25 10.25 7.25 NS 12.25 

60 5300 12.25 12.25 10.25 7.25 NS 12.25 

64 5320 12.25 12.25 10.25 7.25 NS 12.25 

100 5500 13.25 13.25 11.25 8.25 NS 13.25 

104 5520 13.25 13.25 11.25 8.25 NS 13.25 

108 5540 13.25 13.25 11.25 8.25 NS 13.25 

112 5560 13.25 13.25 11.25 8.25 NS 13.25 

116 5580 13.25 13.25 11.25 8.25 NS 13.25 

120 5600 13.25 13.25 11.25 8.25 NS 13.25 

124 5620 13.25 13.25 11.25 8.25 NS 13.25 

128 5640 13.25 13.25 11.25 8.25 NS 13.25 

132 5660 13.25 13.25 11.25 8.25 NS 13.25 

136 5680 13.25 13.25 11.25 8.25 NS 13.25 

140 5700 13.25 13.25 11.25 8.25 NS 11.25 

144 5720 13.25 13.25 11.25 8.25 NS 13.25 

149 5745 13.75 13.75 13.75 13.75 13.00 13.75 

153 5765 13.75 13.75 13.75 13.75 13.00 13.75 

157 5785 13.75 13.75 13.75 13.75 13.00 13.75 

161 5805 13.75 13.75 13.75 13.75 13.00 13.75 

165 5825 13.75 13.75 13.75 13.75 13.00 13.75 
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5 GHz WLAN  20 MHz BW  MIMO Core 0 & Core 1 

Channel 
Centre 

Frequency 
(MHz) 

11n/11ac 
HT20 (2Tx, 

SDM, 
nonTxBF) 
Low Rate 

11ax HE20 
(2Tx, SDM, 
nonTXBF) 
Low Rate 

11ax HE20 
RU106 (2Tx, 

SDM, 
nonTxBF) 

11ax HE20 
RU52 (2Tx, 

SDM, 
nonTxBF) 

11ax HE20 
RU26 (2Tx, 

SDM, 
nonTxBF) 

11n/11ac 
HT20 (2Tx, 
TxBF) Low 

Rate 

36 5180 15.00 15.00 13.00 10.00 7.00 12.00 

40 5200 15.00 15.00 13.00 10.00 7.00 12.00 

44 5220 15.00 15.00 13.00 10.00 7.00 12.00 

48 5240 15.00 15.00 13.00 10.00 7.00 12.00 

52 5260 14.75 14.75 13.25 10.25 NS 12.25 

56 5280 14.75 14.75 13.25 10.25 NS 12.25 

60 5300 14.75 14.75 13.25 10.25 NS 12.25 

64 5320 14.75 14.75 12.50 10.25 NS 12.25 

100 5500 14.50 14.50 14.00 11.25 NS 13.25 

104 5520 14.50 14.50 14.25 11.25 NS 13.25 

108 5540 14.50 14.50 14.25 11.25 NS 13.25 

112 5560 14.50 14.50 14.25 11.25 NS 13.25 

116 5580 14.50 14.50 14.25 11.25 NS 13.25 

120 5600 14.50 14.50 14.25 11.25 NS 13.25 

124 5620 14.50 14.50 14.25 11.25 NS 13.25 

128 5640 14.50 14.50 14.25 11.25 NS 13.25 

132 5660 14.50 14.50 14.25 11.25 NS 13.25 

136 5680 14.50 14.50 14.25 11.25 NS 13.25 

140 5700 14.50 13.75 14.25 11.25 NS 13.25 

144 5720 14.50 14.50 14.25 11.25 NS 13.25 

149 5745 13.75 13.75 13.75 13.75 13.00 13.75 

153 5765 13.75 13.75 13.75 13.75 13.00 13.75 

157 5785 13.75 13.75 13.75 13.75 13.00 13.75 

161 5805 13.75 13.75 13.75 13.75 13.00 13.75 

165 5825 13.75 13.75 13.75 13.75 13.00 13.75 
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5 GHz WLAN  40 MHz BW  SISO Core 0 

Channel 
Centre Frequency 

(MHz) 

11n/11ac 
HT40 (SISO) 

Low Rate 

11ax HE40 
(SISO) Low 

Rate 

11ax HE40 
RU106 (SISO) 

11ax HE40 
RU52 (SISO) 

11ax HE40 
RU26 (SISO) 

38 5190 15.00 14.50 15.00 12.50 9.75 

46 5230 15.00 15.00 15.00 12.75 9.75 

54 5270 14.75 14.75 14.75 12.75 NS 

62 5310 14.75 14.50 14.00 9.00 NS 

102 5510 14.50 14.50 14.50 13.25 NS 

110 5550 14.50 14.50 14.50 13.50 NS 

118 5590 14.50 14.50 14.50 13.50 NS 

126 5630 14.50 14.50 14.50 13.50 NS 

134 5670 14.50 14.50 14.50 13.50 NS 

142 5710 14.50 14.50 14.50 13.50 NS 

151 5755 13.75 13.75 13.75 13.75 13.00 

159 5795 13.75 13.75 13.75 13.75 13.00 

5 GHz WLAN  40 MHz BW  SISO Core 1 

Channel 
Centre Frequency 

(MHz) 

11n/11ac 
HT40 (SISO) 

Low Rate 

11ax HE40 
(SISO) Low 

Rate 

11ax HE40 
RU106 (SISO) 

11ax HE40 
RU52 (SISO) 

11ax HE40 
RU26 (SISO) 

38 5190 15.50 14.50 15.50 12.50 9.75 

46 5230 15.50 15.50 15.50 12.75 9.75 

54 5270 15.50 15.50 15.50 12.75 NS 

62 5310 15.00 14.50 14.00 9.00 NS 

102 5510 14.50 14.50 14.50 13.25 NS 

110 5550 14.50 14.50 14.50 13.50 NS 

118 5590 14.50 14.50 14.50 13.50 NS 

126 5630 14.50 14.50 14.50 13.50 NS 

134 5670 14.50 14.50 14.50 13.50 NS 

142 5710 14.50 14.50 14.50 13.50 NS 

151 5755 13.75 13.75 13.75 13.75 13.00 

159 5795 13.75 13.75 13.75 13.75 13.00 
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5 GHz WLAN  40 MHz BW  MIMO Core 0 & Core 1 

Channel 
Centre 

Frequency 
(MHz) 

11n/11ac 
HT40 (2Tx, 

CDD, 
nonTXBF) 
Low Rate 

11ax HE40 
(2Tx, CDD, 
nonTxBF) 
Low Rate 

11ax HE40 
RU106 (2Tx, 

CDD, 
nonTxBF) 

11ax HE40 
RU52 (2Tx, 

CDD, 
nonTxBF) 

11ax HE40 
RU26 (2Tx, 

CDD, 
nonTxBF) 

11ax HT40 
(2Tx, TxBF) 
Low Rate 

38 5190 14.50 14.00 10.00 7.00 4.00 12.00 

46 5230 14.50 14.50 10.00 7.00 4.00 14.50 

54 5270 14.75 14.75 10.25 7.25 NS 14.75 

62 5310 14.75 13.50 10.25 7.25 NS 11.50 

102 5510 14.50 14.50 11.25 8.25 NS 12.75 

110 5550 14.50 14.50 11.25 8.25 NS 14.50 

118 5590 14.50 14.50 11.25 8.25 NS 14.50 

126 5630 14.50 14.50 11.25 8.25 NS 14.50 

134 5670 14.50 14.50 11.25 8.25 NS 14.00 

142 5710 14.50 14.50 11.25 8.25 NS 14.50 

151 5755 13.75 13.75 13.75 13.75 13.00 13.75 

159 5795 13.75 13.75 13.75 13.75 13.00 13.75 

5 GHz WLAN  40 MHz BW  MIMO Core 0 & Core 1 

Channel 
Centre 

Frequency 
(MHz) 

11n/11ac 
HT40 (2Tx, 

SDM, 
nonTxBF) 
Low Rate 

11ax HE40 
(2Tx, SDM, 
nonTXBF) 
Low Rate 

11ax HE40 
RU106 (2Tx, 

SDM, 
nonTxBF) 

11ax HE40 
RU52 (2Tx, 

SDM, 
nonTxBF) 

11ax HE40 
RU26 (2Tx, 

SDM, 
nonTxBF) 

11n/11ac 
HT40 (2Tx, 
TxBF) Low 

Rate 

38 5190 15.00 14.00 13.00 10.00 7.00 14.50 

46 5230 15.00 15.00 13.00 10.00 7.00 14.50 

54 5270 14.75 14.75 13.25 10.25 NS 14.75 

62 5310 14.75 13.75 12.00 8.00 NS 12.75 

102 5510 14.50 14.50 14.00 11.25 NS 14.50 

110 5550 14.50 14.50 14.25 11.25 NS 14.50 

118 5590 14.50 14.50 14.25 11.25 NS 14.50 

126 5630 14.50 14.50 14.25 11.25 NS 14.50 

134 5670 14.50 14.50 14.25 11.25 NS 14.50 

142 5710 14.50 14.50 14.25 11.25 NS 14.50 

151 5755 13.75 13.75 13.75 13.75 13.00 13.75 

159 5795 13.75 13.75 13.75 13.75 13.00 13.75 
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5 GHz WLAN  80 MHz BW  SISO Core 0 

Channel 
Centre Frequency 

(MHz) 

11ac VHT80 
(SISO) Low 

Rate 

11ax HE80 
(SISO) Low 

Rate 

11ax HE80 
RU106 (SISO) 

11ax HE80 
RU52 (SISO) 

11ax HE80 
RU26 (SISO) 

42 5210 13.50 13.75 10.00 9.00 7.00 

58 5290 13.25 13.00 10.00 7.00 NS 

106 5530 14.50 14.50 12.00 11.00 NS 

122 5610 14.50 14.50 14.50 13.50 NS 

138 5690 14.50 14.50 14.50 13.50 NS 

155 5775 13.75 13.75 13.75 13.75 13.00 

5 GHz WLAN  80 MHz BW  SISO Core 1 

Channel 
Centre Frequency 

(MHz) 

11ac VHT80 
(SISO) Low 

Rate 

11ax HE80 
(SISO) Low 

Rate 

11ax HE80 
RU106 (SISO) 

11ax HE80 
RU52 (SISO) 

11ax HE80 
RU26 (SISO) 

42 5210 13.50 13.75 10.00 9.00 7.00 

58 5290 13.25 13.00 10.00 7.00 NS 

106 5530 14.50 14.50 12.00 11.00 NS 

122 5610 14.50 14.50 14.50 13.50 NS 

138 5690 14.50 14.50 14.50 13.50 NS 

155 5775 13.75 13.75 13.75 13.75 13.00 

5 GHz WLAN  80 MHz BW  MIMO Core 0 & Core 1 

Channel 
Centre 

Frequency 
(MHz) 

11ac VHT80 
(2Tx, CDD, 
nonTXBF) 
Low Rate 

11ax HE80 
(2Tx, CDD, 
nonTxBF) 
Low Rate 

11ax HE80 
RU106 (2Tx, 

CDD, 
nonTxBF) 

11ax HE80 
RU52 (2Tx, 

CDD, 
nonTxBF) 

11ax HE80 
RU26 (2Tx, 

CDD, 
nonTxBF) 

11ax VHT80 
(2Tx, TxBF) 
Low Rate 

42 5210 13.50 12.50 10.00 7.00 4.00 10.50 

58 5290 12.25 11.75 8.50 5.50 NS 9.75 

106 5530 14.00 14.00 9.00 7.00 NS 12.00 

122 5610 14.50 14.50 11.25 8.25 NS 14.50 

138 5690 14.50 14.50 11.25 8.25 NS 14.50 

155 5775 13.75 13.75 13.75 13.75 11.00 13.75 
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5 GHz WLAN  80 MHz BW  MIMO Core 0 & Core 1 

Channel 
Centre 

Frequency 
(MHz) 

11ac VHT80 
(2Tx, SDM, 
nonTxBF) 
Low Rate 

11ax HE80 
(2Tx, SDM, 
nonTXBF) 
Low Rate 

11ax HE80 
RU106 (2Tx, 

SDM, 
nonTxBF) 

11ax HE80 
RU52 (2Tx, 

SDM, 
nonTxBF) 

11ax HE80 
RU26 (2Tx, 

SDM, 
nonTxBF) 

11ac VHT80 
(2Tx, TxBF) 
Low Rate 

42 5210 13.50 12.50 11.00 8.00 7.00 12.00 

58 5290 12.75 11.75 8.50 5.50 NS 11.25 

106 5530 14.50 14.50 9.00 7.00 NS 14.00 

122 5610 14.50 14.50 14.25 11.25 NS 14.50 

138 5690 14.50 14.50 14.25 11.25 NS 14.50 

155 5775 13.75 13.75 13.75 13.75 11.00 13.75 
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1.7 ISED POWER TABLES (TUNE UP VALUES) 

Note: All values in dBm 
NS= Not Supported 

2.4 GHz Bluetooth (5 GHz WLAN off) 

BT Core  PA  Channel BDR (dBm) EDR (dBm) 
LE Data 
(dBm) 

HDR4 
(dBm) 

HDR8 
(dBm) 

0 iPA 

All 

13 9.5 5 6 6 

0 ePA N/A 16.5 N/A 15 15 

1 iPA 13 9.5 5.5 6 6 

1 ePA N/A 16.5 N/A 15 15 

Bluetooth  TXBF 

BT Core  PA  Channel 
BDR  
TXBF 
(dBm) 

EDR  
TXBF 
(dBm) 

LE 
 TXBF 
(dBm) 

HDR4 
TXBF 
(dBm) 

HDR8  
TXBF 
(dBm) 

0 iPA 

All 

13 9.5 5 6 6 

0 ePA N/A 13.5 N/A 15 15 

1 iPA 13 9.5 5.5 6 6 

1 ePA N/A 13.5 N/A 15 15 

2.4 GHz Bluetooth (5 GHz WLAN on) 

BT Core  PA  Channel BDR (dBm) EDR (dBm) 
LE Data 
(dBm) 

HDR4 
(dBm) 

HDR8 
(dBm) 

0 iPA 

All 

13 9.5 5 6 6 

0 ePA N/A 15.5 N/A 15 15 

1 iPA 13 9.5 5.5 6 6 

1 ePA N/A 15.5 N/A 15 15 

Bluetooth  TXBF 

BT Core  PA  Channel 
BDR  
TXBF 
(dBm) 

EDR  
TXBF 
(dBm) 

LE 
 TXBF 
(dBm) 

HDR4 
TXBF 
(dBm) 

HDR8  
TXBF 
(dBm) 

0 iPA 

All 

13 9.5 5 6 6 

0 ePA N/A 13.5 N/A 15 15 

1 iPA 13 9.5 5.5 6 6 

1 ePA N/A 13.5 N/A 15 15 
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2.4 GHz WLAN  SISO Core 0 & Core 1 

Channel 
Centre 

Frequency 
(MHz) 

b (SISO) 
g (SISO) 
Low Rate 

11n/11ac 
HT20 

(SISO) 
Low Rate 

11ax HE20 
(SISO) 

Low Rate 

11ax HE20 
RU106 
(SISO) 

11ax HE20 
RU52 
(SISO) 

11ax HE20 
RU26 
(SISO) 

1 2412 18.75 18.50 17.50 16.50 17.50 17.50 14.50 

2 2417 18.75 18.75 18.75 18.75 18.75 17.50 14.50 

3 2422 18.75 18.75 18.75 18.75 18.75 17.50 14.50 

4 2427 18.75 18.75 18.75 18.75 18.75 17.50 14.50 

5 2432 18.75 18.75 18.75 18.75 18.75 17.50 14.50 

6 2437 18.75 18.75 18.75 18.75 18.75 17.50 14.50 

7 2442 18.75 18.75 18.75 18.75 18.75 17.50 14.50 

8 2447 18.75 18.75 18.75 18.75 18.75 17.50 14.50 

9 2452 18.75 18.75 18.75 18.75 18.75 17.50 14.50 

10 2457 18.75 18.75 18.75 18.75 18.75 17.50 14.50 

11 2462 18.75 17.50 17.50 16.00 17.25 17.00 14.50 

12 2467 18.50 15.50 15.50 14.00 14.25 15.00 14.00 

13 2472 17.00 6.00 6.00 4.50 2.00 0.50 -3.50 

2.4 GHz WLAN  MIMO Core 0 & Core 1 

Channel 
Centre 

Frequency 
(MHz) 

b (2Tx, 

DSSS) 

11n/11ac 
HT20 
(2Tx, 

nonTXBF) 
Low Rate 

11ax HE20 
(2Tx, 

nonTXBF) 
Low Rate 

11ax HE20 
RU106 

(2Tx, 
nonTxBF) 

11ax HE20 
RU52 

(2Tx, 
nonTxBF) 

11ax HE20 
RU26 

(2Tx, 
nonTxBF) 

11ax HT20 
(2Tx, 

TxBF) Low 
Rate 

1 2412 NS 16.50 15.50 17.25 17.50 14.50 13.50 

2 2417 NS 18.75 18.75 18.75 17.50 14.50 17.75 

3 2422 NS 18.75 18.75 18.75 17.50 14.50 18.75 

4 2427 NS 18.75 18.75 18.75 17.50 14.50 18.75 

5 2432 NS 18.75 18.75 18.75 17.50 14.50 18.75 

6 2437 NS 18.75 18.75 18.75 17.50 14.50 18.75 

7 2442 NS 18.75 18.75 18.75 17.50 14.50 18.75 

8 2447 NS 18.75 18.75 18.75 17.50 14.50 18.75 

9 2452 NS 18.75 18.75 18.75 17.50 14.50 18.00 

10 2457 NS 18.75 18.50 18.75 17.50 14.50 16.50 

11 2462 NS 16.00 14.50 17.25 17.00 14.50 12.50 

12 2467 NS 13.50 12.00 14.25 15.00 14.00 10.00 

13 2472 NS 3.50 2.00 -0.50 0.00 -5.00 NS 
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5 GHz WLAN  20 MHz BW  SISO Core 0 

Channel 
Centre 

Frequency 
(MHz) 

a (SISO) 
Low Rate 

11n/11ac 
HT20 

(SISO) Low 
Rate 

11ax HE20 
(SISO) Low 

Rate 

11ax HE20 
RU106 
(SISO) 

11ax HE20 
RU52 
(SISO) 

11ax HE20 
RU26 
(SISO) 

36 5180 10.75 10.75 10.75 8.75 5.75 2.75 

40 5200 10.75 10.75 10.75 8.75 5.75 2.75 

44 5220 10.75 10.75 10.75 8.75 5.75 2.75 

48 5240 10.75 10.75 10.75 8.75 5.75 2.75 

52 5260 14.00 14.00 14.00 14.00 12.75 NS 

56 5280 14.00 14.00 14.00 14.00 12.75 NS 

60 5300 14.00 14.00 14.00 14.00 12.75 NS 

64 5320 14.00 14.00 14.00 14.00 10.00 NS 

100 5500 13.75 13.75 13.75 13.75 13.50 NS 

104 5520 13.75 13.75 13.75 13.75 13.50 NS 

108 5540 13.75 13.75 13.75 13.75 13.50 NS 

112 5560 13.75 13.75 13.75 13.75 13.50 NS 

116 5580 13.75 13.75 13.75 13.75 13.50 NS 

120 5600 13.75 13.75 13.75 13.75 13.50 NS 

124 5620 13.75 13.75 13.75 13.75 13.50 NS 

128 5640 13.75 13.75 13.75 13.75 13.50 NS 

132 5660 13.75 13.75 13.75 13.75 13.50 NS 

136 5680 13.75 13.75 13.75 13.75 13.50 NS 

140 5700 13.75 13.75 13.75 13.75 13.50 NS 

144 5720 13.75 13.75 13.75 13.75 13.50 NS 

149 5745 13.00 13.00 13.00 13.00 13.00 13.00 

153 5765 13.00 13.00 13.00 13.00 13.00 13.00 

157 5785 13.00 13.00 13.00 13.00 13.00 13.00 

161 5805 13.00 13.00 13.00 13.00 13.00 13.00 

165 5825 13.00 13.00 13.00 13.00 13.00 13.00 
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5 GHz WLAN  20 MHz BW  SISO Core 1 

Channel 
Centre 

Frequency 
(MHz) 

a (SISO) 
Low Rate 

11n/11ac 
HT20 

(SISO) Low 
Rate 

11ax HE20 
(SISO) Low 

Rate 

11ax HE20 
RU106 
(SISO) 

11ax HE20 
RU52 
(SISO) 

11ax HE20 
RU26 
(SISO) 

36 5180 10.75 10.75 10.75 8.75 5.75 2.75 

40 5200 10.75 10.75 10.75 8.75 5.75 2.75 

44 5220 10.75 10.75 10.75 8.75 5.75 2.75 

48 5240 10.75 10.75 10.75 8.75 5.75 2.75 

52 5260 14.75 14.75 14.75 14.75 12.75 NS 

56 5280 14.75 14.75 14.75 14.75 12.75 NS 

60 5300 14.75 14.75 14.75 14.75 12.75 NS 

64 5320 14.75 14.75 14.75 14.00 10.00 NS 

100 5500 13.75 13.75 13.75 13.75 13.50 NS 

104 5520 13.75 13.75 13.75 13.75 13.50 NS 

108 5540 13.75 13.75 13.75 13.75 13.50 NS 

112 5560 13.75 13.75 13.75 13.75 13.50 NS 

116 5580 13.75 13.75 13.75 13.75 13.50 NS 

120 5600 13.75 13.75 13.75 13.75 13.50 NS 

124 5620 13.75 13.75 13.75 13.75 13.50 NS 

128 5640 13.75 13.75 13.75 13.75 13.50 NS 

132 5660 13.75 13.75 13.75 13.75 13.50 NS 

136 5680 13.75 13.75 13.75 13.75 13.50 NS 

140 5700 13.75 13.75 13.75 13.75 13.50 NS 

144 5720 13.75 13.75 13.75 13.75 13.50 NS 

149 5745 13.00 13.00 13.00 13.00 13.00 13.00 

153 5765 13.00 13.00 13.00 13.00 13.00 13.00 

157 5785 13.00 13.00 13.00 13.00 13.00 13.00 

161 5805 13.00 13.00 13.00 13.00 13.00 13.00 

165 5825 13.00 13.00 13.00 13.00 13.00 13.00 
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5 GHz WLAN  20 MHz BW  MIMO Core 0 & Core 1 

Channel 
Centre 

Frequency 
(MHz) 

11n/11ac 
HT20 (2Tx, 

CDD, 
nonTXBF) 
Low Rate 

11ax HE20 
(2Tx, CDD, 
nonTxBF) 
Low Rate 

11ax HE20 
RU106 (2Tx, 

CDD, 
nonTxBF) 

11ax HE20 
RU52 (2Tx, 

CDD, 
nonTxBF) 

11ax HE20 
RU26 (2Tx, 

CDD, 
nonTxBF) 

11ax HT20 
(2Tx, TxBF) 
Low Rate 

36 5180 5.00 5.00 3.00 0.00 -3.00 5.00 

40 5200 5.00 5.00 3.00 0.00 -3.00 5.00 

44 5220 5.00 5.00 3.00 0.00 -3.00 5.00 

48 5240 5.00 5.00 3.00 0.00 -3.00 5.00 

52 5260 12.25 12.25 10.25 7.25 NS 12.25 

56 5280 12.25 12.25 10.25 7.25 NS 12.25 

60 5300 12.25 12.25 10.25 7.25 NS 12.25 

64 5320 12.25 12.25 10.25 7.25 NS 12.25 

100 5500 13.25 13.25 11.25 8.25 NS 13.25 

104 5520 13.25 13.25 11.25 8.25 NS 13.25 

108 5540 13.25 13.25 11.25 8.25 NS 13.25 

112 5560 13.25 13.25 11.25 8.25 NS 13.25 

116 5580 13.25 13.25 11.25 8.25 NS 13.25 

120 5600 13.25 13.25 11.25 8.25 NS 13.25 

124 5620 13.25 13.25 11.25 8.25 NS 13.25 

128 5640 13.25 13.25 11.25 8.25 NS 13.25 

132 5660 13.25 13.25 11.25 8.25 NS 13.25 

136 5680 13.25 13.25 11.25 8.25 NS 13.25 

140 5700 13.25 13.25 11.25 8.25 NS 11.25 

144 5720 13.25 13.25 11.25 8.25 NS 13.25 

149 5745 13.00 13.00 13.00 13.00 13.00 13.00 

153 5765 13.00 13.00 13.00 13.00 13.00 13.00 

157 5785 13.00 13.00 13.00 13.00 13.00 13.00 

161 5805 13.00 13.00 13.00 13.00 13.00 13.00 

165 5825 13.00 13.00 13.00 13.00 13.00 13.00 
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5 GHz WLAN  20 MHz BW  MIMO Core 0 & Core 1 

Channel 
Centre 

Frequency 
(MHz) 

11n/11ac 
HT20 (2Tx, 

SDM, 
nonTxBF) 
Low Rate 

11ax HE20 
(2Tx, SDM, 
nonTXBF) 
Low Rate 

11ax HE20 
RU106 (2Tx, 

SDM, 
nonTxBF) 

11ax HE20 
RU52 (2Tx, 

SDM, 
nonTxBF) 

11ax HE20 
RU26 (2Tx, 

SDM, 
nonTxBF) 

11n/11ac 
HT20 (2Tx, 
TxBF) Low 

Rate 

36 5180 8.00 8.00 6.00 3.00 0.00 5.00 

40 5200 8.00 8.00 6.00 3.00 0.00 5.00 

44 5220 8.00 8.00 6.00 3.00 0.00 5.00 

48 5240 8.00 8.00 6.00 3.00 0.00 5.00 

52 5260 14.00 14.00 13.25 10.25 NS 12.25 

56 5280 14.00 14.00 13.25 10.25 NS 12.25 

60 5300 14.00 14.00 13.25 10.25 NS 12.25 

64 5320 14.00 14.00 12.50 10.25 NS 12.25 

100 5500 13.75 13.75 13.75 11.25 NS 13.25 

104 5520 13.75 13.75 13.75 11.25 NS 13.25 

108 5540 13.75 13.75 13.75 11.25 NS 13.25 

112 5560 13.75 13.75 13.75 11.25 NS 13.25 

116 5580 13.75 13.75 13.75 11.25 NS 13.25 

120 5600 13.75 13.75 13.75 11.25 NS 13.25 

124 5620 13.75 13.75 13.75 11.25 NS 13.25 

128 5640 13.75 13.75 13.75 11.25 NS 13.25 

132 5660 13.75 13.75 13.75 11.25 NS 13.25 

136 5680 13.75 13.75 13.75 11.25 NS 13.25 

140 5700 13.75 13.75 13.75 11.25 NS 13.25 

144 5720 13.75 13.75 13.75 11.25 NS 13.25 

149 5745 13.00 13.00 13.00 13.00 13.00 13.00 

153 5765 13.00 13.00 13.00 13.00 13.00 13.00 

157 5785 13.00 13.00 13.00 13.00 13.00 13.00 

161 5805 13.00 13.00 13.00 13.00 13.00 13.00 

165 5825 13.00 13.00 13.00 13.00 13.00 13.00 
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5 GHz WLAN  40 MHz BW  SISO Core 0 

Channel 
Centre Frequency 

(MHz) 

11n/11ac 
HT40 (SISO) 

Low Rate 

11ax HE40 
(SISO) Low 

Rate 

11ax HE40 
RU106 (SISO) 

11ax HE40 
RU52 (SISO) 

11ax HE40 
RU26 (SISO) 

38 5190 13.25 13.25 8.75 5.75 2.75 

46 5230 13.25 13.25 8.75 5.75 2.75 

54 5270 14.00 14.00 14.00 12.75 NS 

62 5310 14.00 14.00 14.00 9.00 NS 

102 5510 13.75 13.75 13.75 13.25 NS 

110 5550 13.75 13.75 13.75 13.50 NS 

118 5590 13.75 13.75 13.75 13.50 NS 

126 5630 13.75 13.75 13.75 13.50 NS 

134 5670 13.75 13.75 13.75 13.50 NS 

142 5710 13.75 13.75 13.75 13.50 NS 

151 5755 13.00 13.00 13.00 13.00 13.00 

159 5795 13.00 13.00 13.00 13.00 13.00 

5 GHz WLAN  40 MHz BW  SISO Core 1 

Channel 
Centre Frequency 

(MHz) 

11n/11ac 
HT40 (SISO) 

Low Rate 

11ax HE40 
(SISO) Low 

Rate 

11ax HE40 
RU106 (SISO) 

11ax HE40 
RU52 (SISO) 

11ax HE40 
RU26 (SISO) 

38 5190 13.25 13.25 8.75 5.75 2.75 

46 5230 13.25 13.25 8.75 5.75 2.75 

54 5270 14.75 14.75 14.75 12.75 NS 

62 5310 14.75 14.50 14.00 9.00 NS 

102 5510 13.75 13.75 13.75 13.25 NS 

110 5550 13.75 13.75 13.75 13.50 NS 

118 5590 13.75 13.75 13.75 13.50 NS 

126 5630 13.75 13.75 13.75 13.50 NS 

134 5670 13.75 13.75 13.75 13.50 NS 

142 5710 13.75 13.75 13.75 13.50 NS 

151 5755 13.00 13.00 13.00 13.00 13.00 

159 5795 13.00 13.00 13.00 13.00 13.00 
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5 GHz WLAN  40 MHz BW  MIMO Core 0 & Core 1 

Channel 
Centre 

Frequency 
(MHz) 

11n/11ac 
HT40 (2Tx, 

CDD, 
nonTXBF) 
Low Rate 

11ax HE40 
(2Tx, CDD, 
nonTxBF) 
Low Rate 

11ax HE40 
RU106 (2Tx, 

CDD, 
nonTxBF) 

11ax HE40 
RU52 (2Tx, 

CDD, 
nonTxBF) 

11ax HE40 
RU26 (2Tx, 

CDD, 
nonTxBF) 

11ax HT40 
(2Tx, TxBF) 
Low Rate 

38 5190 7.50 7.50 3.00 0.00 -3.00 7.50 

46 5230 7.50 7.50 3.00 0.00 -3.00 7.50 

54 5270 14.00 14.00 10.25 7.25 NS 14.00 

62 5310 14.00 13.50 10.25 7.25 NS 11.50 

102 5510 13.75 13.75 11.25 8.25 NS 12.75 

110 5550 13.75 13.75 11.25 8.25 NS 13.75 

118 5590 13.75 13.75 11.25 8.25 NS 13.75 

126 5630 13.75 13.75 11.25 8.25 NS 13.75 

134 5670 13.75 13.75 11.25 8.25 NS 13.75 

142 5710 13.75 13.75 11.25 8.25 NS 13.75 

151 5755 13.00 13.00 13.00 13.00 13.00 13.00 

159 5795 13.00 13.00 13.00 13.00 13.00 13.00 

5 GHz WLAN  40 MHz BW  MIMO Core 0 & Core 1 

Channel 
Centre 

Frequency 
(MHz) 

11n/11ac 
HT40 (2Tx, 

SDM, 
nonTxBF) 
Low Rate 

11ax HE40 
(2Tx, SDM, 
nonTXBF) 
Low Rate 

11ax HE40 
RU106 (2Tx, 

SDM, 
nonTxBF) 

11ax HE40 
RU52 (2Tx, 

SDM, 
nonTxBF) 

11ax HE40 
RU26 (2Tx, 

SDM, 
nonTxBF) 

11n/11ac 
HT40 (2Tx, 
TxBF) Low 

Rate 

38 5190 10.50 10.50 6.00 3.00 0.00 7.50 

46 5230 10.50 10.50 6.00 3.00 0.00 7.50 

54 5270 14.00 14.00 13.25 10.25 NS 14.00 

62 5310 14.00 13.75 12.00 8.00 NS 12.75 

102 5510 13.75 13.75 13.75 11.25 NS 13.75 

110 5550 13.75 13.75 13.75 11.25 NS 13.75 

118 5590 13.75 13.75 13.75 11.25 NS 13.75 

126 5630 13.75 13.75 13.75 11.25 NS 13.75 

134 5670 13.75 13.75 13.75 11.25 NS 13.75 

142 5710 13.75 13.75 13.75 11.25 NS 13.75 

151 5755 13.00 13.00 13.00 13.00 13.00 13.00 

159 5795 13.00 13.00 13.00 13.00 13.00 13.00 
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5 GHz WLAN  80 MHz BW  SISO Core 0

Channel 
Centre Frequency 

(MHz) 

11ac VHT80 
(SISO) Low 

Rate 

11ax HE80 
(SISO) Low 

Rate 

11ax HE80 
RU106 (SISO) 

11ax HE80 
RU52 (SISO) 

11ax HE80 
RU26 (SISO) 

42 5210 13.50 13.75 8.75 5.75 2.75 

58 5290 13.25 13.00 10.00 7.00 NS 

106 5530 13.75 13.75 12.00 11.00 NS 

122 5610 13.75 13.75 13.75 13.50 NS 

138 5690 13.75 13.75 13.75 13.50 NS 

155 5775 13.00 13.00 13.00 13.00 13.00 

5 GHz WLAN  80 MHz BW  SISO Core 1 

Channel 
Centre Frequency 

(MHz) 

11ac VHT80 
(SISO) Low 

Rate 

11ax HE80 
(SISO) Low 

Rate 

11ax HE80 
RU106 (SISO) 

11ax HE80 
RU52 (SISO) 

11ax HE80 
RU26 (SISO) 

42 5210 13.50 13.75 8.75 5.75 2.75 

58 5290 13.25 13.00 10.00 7.00 NS 

106 5530 13.75 13.75 12.00 11.00 NS 

122 5610 13.75 13.75 13.75 13.50 NS 

138 5690 13.75 13.75 13.75 13.50 NS 

155 5775 13.00 13.00 13.00 13.00 13.00 

5 GHz WLAN  80 MHz BW  MIMO Core 0 & Core 1 

Channel 
Centre 

Frequency 
(MHz) 

11ac VHT80 
(2Tx, CDD, 
nonTXBF) 
Low Rate 

11ax HE80 
(2Tx, CDD, 
nonTxBF) 
Low Rate 

11ax HE80 
RU106 (2Tx, 

CDD, 
nonTxBF) 

11ax HE80 
RU52 (2Tx, 

CDD, 
nonTxBF) 

11ax HE80 
RU26 (2Tx, 

CDD, 
nonTxBF) 

11ax VHT80 
(2Tx, TxBF) 
Low Rate 

42 5210 8.50 8.50 3.00 0.00 -3.00 8.50 

58 5290 12.25 11.75 8.50 5.50 NS 9.75 

106 5530 13.75 13.75 9.00 7.00 NS 12.00 

122 5610 13.75 13.75 11.25 8.25 NS 13.75 

138 5690 13.75 13.75 11.25 8.25 NS 13.75 

155 5775 13.00 13.00 13.00 13.00 11.00 13.00 
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5 GHz WLAN  80 MHz BW  MIMO Core 0 & Core 1 

Channel 
Centre 

Frequency 
(MHz) 

11ac VHT80 
(2Tx, SDM, 
nonTxBF) 
Low Rate 

11ax HE80 
(2Tx, SDM, 
nonTXBF) 
Low Rate 

11ax HE80 
RU106 (2Tx, 

SDM, 
nonTxBF) 

11ax HE80 
RU52 (2Tx, 

SDM, 
nonTxBF) 

11ax HE80 
RU26 (2Tx, 

SDM, 
nonTxBF) 

11ac VHT80 
(2Tx, TxBF) 
Low Rate 

42 5210 11.50 11.50 6.00 3.00 0.00 8.50 

58 5290 12.75 11.75 8.50 5.50 NS 11.25 

106 5530 13.75 13.75 9.00 7.00 NS 13.75 

122 5610 13.75 13.75 13.75 11.25 NS 13.75 

138 5690 13.75 13.75 13.75 11.25 NS 13.75 

155 5775 13.00 13.00 13.00 13.00 11.00 13.00 
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1.8 POWER MEASUREMENTS 

1.8.1 Method 

Conducted power measurements were made using a spectrum analyser 

1.8.2 Conducted Power Measurements 

Bluetooth (5 GHz Wi-Fi OFF)  EDR 

(BT Core 0  - ePA) 

Technology Channel Modulation 
Packet 
Type 

Frequency 
(MHz) 

Measured  
Power  
(dBm) 

FCC 
Tune Up 
 (dBm) 

ISED 
Tune Up 
 (dBm) 

EDR 0 PSK 3-DH5 2402 15.38 16.50 16.50 

EDR 39 PSK 3-DH5 2441 15.45 16.50 16.50 

EDR 78 PSK 3-DH5 2480 15.24 16.50 16.50 

(BT Core 1 - ePA) 

Technology Channel Modulation 
Packet 
Type 

Frequency 
(MHz) 

Measured  
Power  
(dBm) 

FCC 
Tune Up 
 (dBm) 

ISED 
Tune Up 
 (dBm) 

EDR 0 PSK 3-DH5 2402 15.35 16.50 16.50 

EDR 39 PSK 3-DH5 2441 15.32 16.50 16.50 

EDR 78 PSK 3-DH5 2480 15.37 16.50 16.50 

Bluetooth (5 GHz Wi-Fi ON)  EDR 

(BT Core 0  - ePA) 

Technology Channel Modulation 
Packet 
Type 

Frequency 
(MHz) 

Measured  
Power  
(dBm) 

FCC 
Tune Up 
 (dBm) 

ISED 
Tune Up 
 (dBm) 

EDR 0 PSK 3-DH5 2402 15.38 15.50 15.50 

EDR 39 PSK 3-DH5 2441 15.45 15.50 15.50 

EDR 78 PSK 3-DH5 2480 15.24 15.50 15.50 
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(BT Core 1 - ePA) 

Technology Channel Modulation 
Packet 
Type 

Frequency 
(MHz) 

Measured  
Power  
(dBm) 

FCC 
Tune Up 
 (dBm) 

ISED 
Tune Up 
 (dBm) 

EDR 0 PSK 3-DH5 2402 15.35 15.50 15.50 

EDR 39 PSK 3-DH5 2441 15.32 15.50 15.50 

EDR 78 PSK 3-DH5 2480 15.37 15.50 15.50 

2.4 GHz WLAN  SISO Core 0 

Technology Channel Modulation 
Duty Cycle 

(%) 
Rate 

(Mbps) 
Frequency 

(MHz) 

Measured  
Power  
(dBm) 

FCC 
Tune Up 
 (dBm) 

ISED 
Tune Up 
 (dBm) 

802.11b 1 BPSK 100 1 2412 18.73 19.50 18.75 

802.11b 6 BPSK 100 1 2437 18.72 19.50 18.75 

802.11b 11 BPSK 100 1 2462 18.64 19.50 18.75 

2.4 GHz WLAN  SISO Core 1 

Technology Channel Modulation 
Duty Cycle 

(%) 
Rate 

(Mbps) 
Frequency 

(MHz) 

Measured  
Power  
(dBm) 

FCC 
Tune Up 
 (dBm) 

ISED 
Tune Up 
 (dBm) 

802.11b 1 BPSK 100 1 2412 18.64 19.50 18.75 

802.11b 6 BPSK 100 1 2437 18.61 19.50 18.75 

802.11b 11 BPSK 100 1 2462 18.47 19.50 18.75 
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2.4 GHz WLAN  2x2 MIMO 

(2.4GHz Core 0)

Technology Channel Modulation 
Duty Cycle 

(%) 
Rate 

(Mbps) 
Frequency 

(MHz) 

Measured  
Power  
(dBm) 

FCC 
Tune Up 
 (dBm) 

ISED 
Tune Up 
 (dBm) 

802.11ac 
HT20  

2 BPSK 100 6.50 2417 18.45 19.50 18.75 

802.11ac 
HT20 

6 BPSK 100 6.50 2437 18.49 19.50 18.75 

802.11ac 
HT20 

10 BPSK 100 6.50 2457 18.58 19.50 18.75 

(2.4GHz Core 1)

Technology Channel Modulation 
Duty Cycle 

(%) 
Rate 

(Mbps) 
Frequency 

(MHz) 

Measured  
Power  
(dBm) 

FCC 
Tune Up 
 (dBm) 

ISED 
Tune Up 
 (dBm) 

802.11ac 
HT20  

2 BPSK 100 6.50 2402 18.63 19.50 18.75 

802.11ac 
HT20 

6 BPSK 100 6.50 2437 18.63 19.50 18.75 

802.11ac 
HT20 

10 BPSK 100 6.50 2462 18.72 19.50 18.75 

5 GHz WLAN  SISO Core 0 

Technology Channel Modulation 
Duty Cycle 

(%) 
Rate 

(Mbps) 
Frequency 

(MHz) 

Measured  
Power  
(dBm) 

FCC 
Tune Up 
 (dBm) 

ISED 
Tune Up 
 (dBm) 

802.11ac 
VHT40 

38 BPSK 100 13.50 5190 14.76* 15.00 13.25 

802.11ax 
HE80 

42 BPSK 100 29.30 5210 13.67** 13.50 13.75 

802.11ac 
VHT40 

46 BPSK 100 13.50 5230 15.00* 15.00 13.25 

802.11ac 
VHT40 

54 BPSK 100 13.50 5270 13.97 14.75 14.00 

802.11ac 
VHT40 

62 BPSK 100 13.50 5310 13.78 14.75 14.00 

802.11ac 
VHT80 

106 BPSK 100 29.30 5530 13.61 14.50 13.75 

802.11ac 
VHT80 

122 BPSK 100 29.30 5610 13.44 14.50 13.75 

802.11ac 
VHT80 

138 BPSK 100 29.30 5690 13.72 14.50 13.75 

802.11ac 
VHT80 

155 BPSK 100 29.30 5775 12.99 13.75 13.00 

* Tested at FCC Power setting , therefore measured power is greater than ISED Tune Up, 
Channels 38 and 46 did not require testing for ISED. 
* *Tested at ISED Power setting , therefore measured power is greater than FCC Tune Up, 
Channel 42 did not require testing for FCC
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5 GHz WLAN  SISO Core 1 

Technology Channel Modulation 
Duty Cycle 

(%) 
Rate 

(Mbps) 
Frequency 

(MHz) 

Measured  
Power  
(dBm) 

FCC 
Tune Up 
 (dBm) 

ISED 
Tune Up 
 (dBm) 

802.11ac 
VHT40 

38 BPSK 100 13.50 5190 15.34* 15.50 13.25 

802.11ax 
HE80 

42 BPSK 100 29.30 5210 13.74** 13.50 13.75 

802.11ac 
VHT40 

46 BPSK 100 13.50 5230 15.48* 15.50 13.25 

802.11ac 
VHT40 

54 BPSK 100 13.50 5270 14.73 15.50 14.75 

802.11ac 
VHT40 

62 BPSK 100 13.50 5310 14.47 15.00 14.75 

802.11ac 
VHT80 

106 BPSK 100 29.30 5530 13.54 14.50 13.75 

802.11ac 
VHT80 

122 BPSK 100 29.30 5610 13.74 14.50 13.75 

802.11ac 
VHT80 

138 BPSK 100 29.30 5690 13.71 14.50 13.75 

802.11ac 
VHT80 

155 BPSK 100 29.30 5775 12.55 13.75 13.00 

* Tested at FCC Power setting , therefore measured power is greater than ISED Tune Up, 
Channels 38 and 46 did not require testing for ISED. 
* *Tested at ISED Power setting , therefore measured power is greater than FCC Tune Up, 
Channel 42 did not require testing for FCC 

5 GHz WLAN  2x2 MIMO 

(5GHz Core 0)

Technology Channel Modulation 
Duty Cycle 

(%) 
Rate 

(Mbps) 
Frequency 

(MHz) 

Measured  
Power  
(dBm) 

FCC 
Tune Up 
 (dBm) 

ISED 
Tune Up 
 (dBm) 

802.11ac 
VHT40 

38 BPSK 100 13.50 5190 14.98* 15.00 10.50 

802.11ac 
VHT80 

42 BPSK 100 29.30 5210 11.38** 13.50 13.75 

802.11ac 
VHT40 

46 BPSK 100 13.50 5230 14.90* 15.00 10.50 

802.11ac 
VHT40 

54 BPSK 100 13.50 5270 14.00 14.75 14.00 

802.11ac 
VHT40 

62 BPSK 100 13.50 5310 13.87 14.75 14.00 

802.11ac 
VHT80 

106 BPSK 100 29.30 5530 13.75 14.50 13.75 

802.11ac 
VHT80 

122 BPSK 100 29.30 5610 13.64 14.50 13.75 

802.11ac 
VHT80 

138 BPSK 100 29.30 5690 13.45 14.50 13.75 

802.11ac 
VHT80 

155 BPSK 100 29.30 5775 12.85 13.75 13.00 

* Tested at FCC Power setting , therefore measured power is greater than ISED Tune Up, 
Channels 38 and 46 did not require testing for ISED. 
* *Tested at ISED Power setting , therefore measured power is greater than FCC Tune Up, 
Channel 42 did not require testing for FCC 



Document 75958013 Report 01 Issue 1 Page 53 of 66 

COMMERCIAL-IN-CONFIDENCE 

COMMERCIAL-IN-CONFIDENCE

(5GHz Core 1)

Technology Channel Modulation 
Duty Cycle 

(%) 
Rate 

(Mbps) 
Frequency 

(MHz) 

Measured  
Power  
(dBm) 

FCC 
Tune Up 
 (dBm) 

ISED 
Tune Up 
 (dBm) 

802.11ac 
VHT40 

38 BPSK 100 13.50 5190 14.94 15.00 10.50 

802.11ac 
VHT80 

42 BPSK 100 29.30 5210 11.45 13.50 11.50 

802.11ac 
VHT40 

46 BPSK 100 13.50 5230 14.98 15.00 10.50 

802.11ac 
VHT40 

54 BPSK 100 13.50 5270 13.87 14.75 14.00 

802.11ac 
VHT40 

62 BPSK 100 13.50 5310 13.54 14.75 14.00 

802.11ac 
VHT80 

106 BPSK 100 29.30 5530 13.41 14.50 13.75 

802.11ac 
VHT80 

122 BPSK 100 29.30 5610 13.22 14.50 13.75 

802.11ac 
VHT80 

138 BPSK 100 29.30 5690 13.52 14.50 13.75 

802.11ac 
VHT80 

155 BPSK 100 29.30 5775 12.77 13.75 13.00 

* Tested at FCC Power setting , therefore measured power is greater than ISED Tune Up, 
Channels 38 and 46 did not require testing for ISED. 
* *Tested at ISED Power setting , therefore measured power is greater than FCC Tune Up, 
Channel 42 did not require testing for FCC 
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SECTION 2 

TEST DETAILS 

Specific Absorption Rate Testing of the A2941 
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2.1 DASY5 MEASUREMENT SYSTEM 

2.1.1 System Description 

The DASY6 system for performing compliance tests consists of the following items:  

Figure 1 System Description Diagram 

A standard high precision 6-axis robot (Stäubli TX=RX family) with controller, teach pendant and 
software. An arm extension for accommodating the data acquisition electronics 
(DAE). 

An isotropic field probe optimized and calibrated for the targeted measurement. 

A data acquisition electronics (DAE) which performs the signal amplification, signal multiplexing, 
AD-conversion, offset measurements, mechanical surface detection, collision detection, etc. 
The unit is battery powered with standard or rechargeable batteries. The signal is optically 
transmitted to the EOC. 

The Electro-optical converter (EOC) performs the conversion from optical to electrical signals for 
the digital communication to the DAE. To use optical surface detection, a special version of the 
EOC is required. The EOC signal is transmitted to the measurement server. 

The function of the measurement server is to perform the time critical tasks such as signal 
filtering, control of the robot operation and fast movement interrupts. 

The Light Beam used is for probe alignment. This improves the (absolute) accuracy of the 
probe positioning. 

A computer running the DASY6 software. 

Remote control and teach pendant as well as additional circuitry for robot safety such as 
warning lamps, etc. 

The phantom, the device holder and other accessories according to the targeted measurement. 
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2.1.2 Probe Specification 

The probes used by the DASY system are isotropic E-field probes, constructed with a symmetric 
design and a triangular core. The probes have built-in shielding against static charges and are 
contained within a PEEK enclosure material. These probes are specially designed and calibrated 
for use in liquids with high permittivities. The frequency range of the probes are from 6 MHz to 6 
GHz. 

2.1.3 Data Acquisition Electronics 

The data acquisition electronics (DAE4 or DAE3) consist of a highly sensitive electrometer-
grade preamplifier with auto-zeroing, a channel and gain-switching multiplexer, a fast 16 bit AD-
converter and a command decoder with a control logic unit. Transmission to the measurement 
server is accomplished through an optical downlink for data and status information, as well as 
an optical uplink for commands and the clock. 

The mechanical probe mounting device includes two different sensor systems for frontal and 
sideways probe contacts. They are used for mechanical surface detection and probe collision 
detection. The input impedance of both the DAE4 as well as of the DAE3 box is 200MOhm; the 
inputs are symmetrical and floating. Common mode rejection is above 80 dB. 

2.1.4 SAR Evaluation Description

The cDASY6 software includes all numerical procedures necessary to evaluate the spatial peak 
SAR values.  

Fast Area Scan: 

The Fast Area Scan provides an easy, time efficient and accurate way to define the optimal 
power reference location. The location of the power reference and power drift measurements for 
the subsequent Area, Fast Volume and Zoom Scans will be automatically set at the maximum 
of the Fast Area Scan. 

Area Scan: 

Area Scans are used to determine the peak location of the measured field before doing a finer 
measurement around the hotspot. Peak location can be found accurately even on coarse grids 
using the advanced interpolation routines implemented in cDASY6 Module SAR. Area Scans 
measure a two dimensional volume covering the full device under test area. cDASY6 Module 
SAR uses Fast Averaged SAR algorithm to compute the 1g and 10g of simulated tissue from 
the Area Scan. 

Fast Volume Scans: 

Fast Volume Scans are 3D scans used to assess the peak spatial SAR values within an 
averaging volume containing 1g and 10g of simulated tissue. It is compatible with any phantom. 
For regular phantoms, the measurement grid is generated by projecting a plane onto the 
phantom surface as for Area and Zoom scans. For specific phantoms, the measurement grid is 
generated by a conformal offset to the phantom surface at the desired distances. The grid 
extents can be set by the end user to cover the DUT dimensions or the whole measurable area 
of the phantom. 
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Zoom Scan: 

Zoom scans are used to assess the peak spatial SAR values within a cubic averaging volume 
containing 1g and 10g of simulated tissue. Zoom scans measure a three dimensional volume 
(cube). The bottom face of the cube is centered on the maximum of the preceding Area Scan in 
the same measurement group. For maxima at border of the phantom, the zoom scan can be 
enabled to automattically extend in order to ensure correct evaluation of peak spatial SAR. 

Zoom Scans can be performed in two different modes:  

Smart Mode: the grid settings are adjusted on the fly based on the distribution being measured 
to fulfill to the IEC 62209-2 Amendment 1 criteria on grid resolution.  

Custom Mode: the user specifies the grid settings to be used. In both modes, Zoom Scans are 
always anchored to the peak location of the preceding Fast Area / Area / Fast Volume Scan. 
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SECTION 3 

TEST EQUIPMENT USED 
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3.1 TEST EQUIPMENT USED 

The following test equipment was used at TÜV SÜD: 

Instrument Description Manufacturer Model Type 
TE 

Number 

Cal 
Period 

(months) 

Calibration 
Due Date 

Thermometer LKM Electronics n/a 4697 12 14-Jul-2023 

Hygrometer Rotronic HP21 Hygropalm 5264 12 23-Jul-2023 

SAR phone holder Speag SD000H01KA NA - TU 

Measurement server Speag 
DASY 6 Measurement 

Server 
5337 - TU 

Measurement server Speag 
DASY 6 Measurement 

Server 
4692 - TU 

Mounting Platform TX90XL 
Robot & Phantoms 

Speag 
MP6C-TX90XL 

Mounting Platform 
Extended 

5338 - TU 

Mounting Platform TX90XL 
Robot & Phantoms 

Speag 
MP6C-TX90XL 

Mounting Platform 
Extended 

4702 - TU 

Robot Speag TX90 XL Stäubli Robot 5340 - TU 

Robot Speag TX90 XL Stäubli Robot 4704 - TU 

Power Source for SAR 
system validation 

Speag 
POWERSOURCE1-SE 

UMS 160 BA 
5371 12 14-Dec-2023 

Body Phantom Speag ELI V8.0 4833 - TU 

Body Phantom Speag ELI V8.0 5332 - TU 

Dielectric Assessment Kit Speag DAK 200MHz to 20GHz 4690 - 
Cal before 

use 

Dielectric Probe Stand Speag Stand 4691 - TU 

Signal Analyser Keysight Technologies N9020B 5528 24 21-Mar-2024 

Signal Conditioning Unit TUV SUD SPECTRUM SCU002 5759 12 05-Jul-2023 

Power Sensor A Boonton RTP5008 5830 12 07-Jul-2023 

Power Sensor B Boonton RTP5008 5832 12 07-Jul-2023 

Validation Dipole 2450MHz Speag D2450V2 3875 12 08-Dec-2023 
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Instrument Description Manufacturer Model Type 
TE 

Number 

Cal 
Period 

(months) 

Calibration 
Due Date 

Validation Dipole 
5000MHz 

Speag D5GHzV2 4309 12 14-Dec-2023

Power Meter Rohde & Schwarz NRVD 2979 12 15-Jun-2023 

Power Sensor Rohde & Schwarz NRV- Z5 2878 12 15-Jun-2023 

Power Sensor Rohde & Schwarz NRV-Z1 3563 12 15-Jun-2023 

ENA Series network 
analyser 

Keysight Technologies E5080A 5247 12 22-Feb-2023

ENA Series network 
analyser 

Keysight Technologies E5080A 5247 12 22-Feb-2024

Data Acquisition 
Electronics 

Speag 
DAE 4 - SD 000 D04 

BN 
6155 12 09-Mar-2023

Data Acquisition 
Electronics 

Speag 
DAE 4 - SD 000 D04 

BN 
4689 12 13-Dec-2023

Dosimetric SAR Probe Speag EX3DV4 4700 12 15-Dec-2023

Dosimetric SAR Probe Speag EX3DV4 5330 12 17-Jun-2023 

Tissue Simulant Liquid Speag HBBL 600-10000 Batch 1 Weekly Note 1 

Tissue Simulant Liquid Speag HBBL 600-10000 Batch 3 Weekly Note 1 

TU - Traceability Unscheduled 

Note 1, the calibration dates for the relevant batches of TSL can be found in the fluid parameter 
tables within this report. 
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3.2 TEST SOFTWARE 

The following software was used to control the TÜV SÜD DASY System. 

Instrument Version Number 

DASY system cDASY6  V16.2 
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3.3 DIELECTRIC PROPERTIES OF SIMULANT LIQUIDS 

The fluid properties of the simulant fluids used during routine SAR evaluation meet the dielectric 
properties required KDB 865665. 

The dielectric properties of the tissue simulant liquids used for the SAR testing at TÜV SÜD are 
as follows:- 

Fluid Type and 
Frequency 

Relative 
Permittivity 

 Target 

Relative 
Permittivity 

Measured 

Conductivity 
(S/m) 
Target 

Conductivity  

Measured 
Date 

Fluid 
Temperature 

°C

HBBL/B1 - 2450MHz 39.20 39.85 1.80 1.87 20-02-2023 21.30 

HBBL/B1 - 2450MHz 39.20 39.24 1.80 1.87 02-03-2023 21.00 

HBBL/B1 - 5200MHz 35.99 33.52 4.66 4.49 20-02-2023 21.30 

HBBL/B1 - 5300MHz 35.87 33.34 4.76 4.58 20-02-2023 21.30 

HBBL/B3 - 5300MHz 35.87 36.99 4.76 4.63 07-03-2023 20.06 

HBBL/B1 - 5500MHz 35.64 32.99 4.96 4.78 20-02-2023 21.30 

HBBL/B3 - 5500MHz 35.64 36.62 4.96 4.86 07-03-2023 20.06 

HBBL/B1 - 5800MHz 35.30 32.48 5.27 5.08 20-02-2023 21.30 

HBBL/B3 - 5800MHz 35.30 36.06 5.27 5.21 07-03-2023 20.06 

3.4 TEST CONDITIONS 

3.4.1 Test Laboratory Conditions 

Ambient temperature: Within +15 C to +35 C. 
The actual temperature during the testing ranged from 21.4 C to 24.0 C. 
The actual humidity during the testing ranged from 22.8% to 58.4% RH. 

3.4.2 Test Fluid Temperature Range 

Frequency Body / Head Fluid Min Temperature °C Max Temperature °C

2450 MHz Head 20.4 22.3 

5200 MHz Head 20.6 20.7 

5300 MHz Head 20.6 20.8 

5500 MHz Head 20.9 21.9 

5800 MHz Head 21.9 21.9 
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3.5 MEASUREMENT UNCERTAINTY 

Body, Full SAR Measurements, 300 MHz to 3 GHz  

Source of  

Uncertainty 
Uncertainty ± %

Probability 

distribution 
Div 

c i

(1g) 

Standard 

Uncertainty ± % 

(1g) 

Measurement System Errors 

Probe Calibration 12.0 Normal 2.00 1.00 6.0 

Probe Calibration Drift 1.7 Rectangular 1.73 1.00 1.0 

Probe Linearity 4.7 Rectangular 1.73 1.00 2.7 

Broadband Signal  3.0 Rectangular 1.73 1.00 1.7 

Probe Isotropy 7.6 Rectangular 1.73 1.00 4.4 

Data Acquisition 0.3 Normal 1.00 1.00 0.3 

RF Ambient 1.8 Normal 1.00 1.00 1.8 

Probe Positioning  0.2 Normal 1.00 0.14 0.0 

Data Processing 1.2 Normal 1.00 1.00 1.2 

Phantom and Device errors 

Liquid Conductivity Meas. 2.5 Normal 1.00 0.78 2.0 

Liquid Conductivity Temp 3.3 Rectangular 1.73 0.78 1.5 

Phantom Permittivity 14.0 Rectangular 1.73 0.00 0.0 

Distance DUT - TSL 2.0 Normal 1.00 2.00 4.0 

Device Positioning (±0.5mm) 1.0 Normal 1.00 1.00 1.0 

Device Holder 3.6 Normal 1.00 1.00 3.6 

Device Modulation 2.4 Rectangular 1.73 1.00 1.4 

Time-average SAR 2.6 Rectangular 1.73 1.00 1.5 

DUT Drift 5.0 Normal 1.00 1.00 5.0 

Correction to the SAR results 

Deviation to Target 1.9 Normal 1.00 1.00 1.9 

SAR Scaling 0.0 Rectangular 1.73 1.00 0.0 

Combined Standard Uncertainty RSS     11.8 

Expanded Standard Uncertainty K=2     23.7 



Document 75958013 Report 01 Issue 1 Page 64 of 66 

COMMERCIAL-IN-CONFIDENCE 

COMMERCIAL-IN-CONFIDENCE

Body, Full SAR Measurements, 3 GHz to 6 GHz  

Source of  

Uncertainty 
Uncertainty ± %

Probability 

distribution 
Div 

c i

(1g) 

Standard 

Uncertainty ± % 

(1g) 

Measurement System Errors 

Probe Calibration 14.0 Normal 2.00 1.00 7.0 

Probe Calibration Drift 1.7 Rectangular 1.73 1.00 1.0 

Probe Linearity 4.7 Rectangular 1.73 1.00 2.7 

Broadband Signal  2.6 Rectangular 1.73 1.00 1.5 

Probe Isotropy 7.6 Rectangular 1.73 1.00 4.4 

Data Acquisition 0.3 Normal 1.00 1.00 0.3 

RF Ambient 1.8 Normal 1.00 1.00 1.8 

Probe Positioning  0.2 Normal 1.00 0.33 0.1 

Data Processing 2.3 Normal 1.00 1.00 2.3 

Phantom and Device errors 

Liquid Conductivity Meas. 2.5 Normal 1.00 0.78 2.0 

Liquid Conductivity Temp 3.4 Rectangular 1.73 0.78 1.5 

Phantom Permittivity 14.0 Rectangular 1.73 0.25 2.0 

Distance DUT - TSL 2.0 Normal 1.00 2.00 4.0 

Device Positioning (±0.5mm) 1.0 Normal 1.00 1.00 1.0 

Device Holder 3.6 Normal 1.00 1.00 3.6 

Device Modulation 2.4 Rectangular 1.73 1.00 1.4 

Time-average SAR 2.6 Rectangular 1.73 1.00 1.5 

DUT Drift 5.0 Normal 1.00 1.00 5.0 

Correction to the SAR results 

Deviation to Target 1.9 Normal 1.00 1.00 1.9 

SAR Scaling 0.0 Rectangular 1.73 1.00 0.0 

Combined Standard Uncertainty RSS     12.7 

Expanded Standard Uncertainty K=2     25.3 

Decision Rule - Accuracy Method 

Determination of conformity with the specification limits is based on the decision rule according to 
IEC Guide 115:2007, Clause 4.4.3 and 4.5.1. (Procedure 2). The measurement results are 
directly compared with the test limit to determine conformance with the requirements of the 
standard.  

Risk: The uncertainty of measurement about the measured result is negligible with regard to the 
final pass/fail decision. The measurement result can be directly compared with the test limit to 
determine conformance with the requirement (compare IEC Guide 115). The level of risk to 
falsely accept and falsely reject items is further described in ILAC-
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SECTION 4 

ACCREDITATION, DISCLAIMERS AND COPYRIGHT 
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4.1 ACCREDITATION, DISCLAIMERS AND COPYRIGHT 

This report relates only to the actual item/items tested. 

Our UKAS Accreditation does not cover opinions and interpretations and any expressed are 
outside the scope of our UKAS Accreditation. 

Results of tests not covered by our UKAS Accreditation Schedule are marked NUA 
(Not UKAS Accredited). 

This report must not be reproduced, except in its entirety, without the written permission of 
TÜV SÜD 

© 2023 TÜV SÜD 
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ANNEX A 

PROBE CALIBRATION REPORT 
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