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1. General Information 
1.1 EUT Description



1.2 Antenna List



1.3SAR Test Exclusion Calculation

NB Mode SAR exclusion calculations for WiFi-SISO and Bluetooth for antenna < 50mm from the user :

2.9 

1.9 

1.9 

2.0 

2.0 

NB ModeSAR exclusion calculations for WiFi-SISO and Bluetooth for antenna > 50mm from the user :



NB ModeSAR exclusion calculations for WiFi-SISO and Bluetooth for antenna < 50mm from the user :

2.9

1.9

1.9

2.0

2.0

2.5 0.7

NB Mode SAR exclusion calculations for WiFi-SISO and Bluetooth for antenna > 50mm from the user :



1.4 Test Environment

Items Required Actual

Items Required Actual

USA : FCC Registration Number: TW3023
Canada : IC Registration Number: 4075A



2. SAR Measurement System
2.1 DASY5 System Description



2.1.1 Applications

2.1.2 Area Scans

2.1.3 Zoom Scan (Cube Scan Averaging)

2.1.4 Uncertainty of Inter-/Extrapolation and Averaging



2.2 DASY5 E-Field Probe

.

2.2.1 Isotropic E-Field Probe Specification

Model
Construction

Frequency

Directivity

Dynamic Range

Dimensions

Application



2.3 Boundary Detection Unit and Probe Mounting Device

2.4 DATA Acquisition Electronics (DAE) and Measurement Server



2.5 Robot

2.6 Light Beam Unit



2.7 Device Holder

2.8 SAM Twin Phantom



3. Tissue Simulating Liquid
3.1 The composition of the tissue simulating liquid

Water
Salt
Sugar
HEC
Preventol
DGBE
Triton X-100

3.2 Tissue Calibration Result

Head Tissue Simulate Measurement



Head Tissue Simulate Measurement

Head Tissue Simulate Measurement

Head Tissue Simulate Measurement

Head Tissue Simulate Measurement



3.3 Tissue Dielectric Parameters for Head and Body Phantoms



4. SAR Measurement Procedure
4.1 SAR System Check
4.1.1 Dipoles

The dipoles used is based on the IEEE-1528
standard, and is complied with mechanical 
and electrical specifications in line with the 
requirements of both IEEE and FCC 
Supplement C. the table below provides
details for the mechanical and electrical 
specifications for the dipoles.

4.1.2 System Check Result

System Performance Check at 2450MHz
Dipole Kit: D2450V2



System Performance Check at 5200MHz
Dipole Kit: D5GHzV2 

System Performance Check at 5300MHz
Dipole Kit: D5GHzV2 

System Performance Check at 5600MHz
Dipole Kit: D5GHzV2 



System Performance Check at 5800MHz
Dipole Kit: D5GHzV2 



4.2 SAR Measurement Procedure 



5. SAR Exposure Limits

Limits for General Population/Uncontrolled Exposure (W/kg)
Type Exposure Uncontrolled 

Environment Limit

1.60 W/kg

0.08 W/kg

4.00 W/kg



6. Test Equipment List







7. Measurement Uncertainty
DASY5 Uncertainty (According to IEEE 1528-2013)

Measurement uncertainty for 30 MHz to 3 GHz 

Measurement System

Test Sample Related

Phantom and Setup

Combined Std. Uncertainty

Expanded STD Uncertainty



DASY5 Uncertainty (According to IEEE 1528-2013)
Measurement uncertainty for 3GHz to 6 GHz

Measurement System

Test Sample Related

Phantom and Setup

Combined Std. Uncertainty

Expanded STD Uncertainty



8. Conducted Power Measurement (Including tolerance allowed for 
production unit)

WLAN 2.4G 2TX SISO (Speed)



WLAN 2.4G 2TX SISO (WNC)



WLAN 5G 2TX SISO (Speed)



WLAN 5G 2TX SISO (WNC)



BT Only Support Aux (Speed)

BT Only Support Aux (WNC)



9. Test Results

9.1 SAR Test Results Summary

SAR

0.648



SAR

0.732



SAR

0.784



SAR

0.736



9.2 Simultaneous Transmission 

9.2.1 Simultaneous transmission of MIMO in 802.11 test exclusion considerations

ANTENNA: SPEED

ANTENNA:WNC



9.2.2.2  simultaneous transmission of Wi-Fi and other wireless technologies
(SAR1 + 

SAR2)^1.5/Ri, 

For SPEED DTS Band: 

For SPEED U-NII Band: 

For WNC DTS Band:

For WNC U-NII Band: 



10. SAR measurement variability

SAR

SAR
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Appendix A. SAR System Check Data

System Performance Check_2450MHz-Head
DUT: Dipole 2450 MHz; Type: D2450V2

Configuration/2450MHz_Head/Area Scan (8x9x1):

Configuration/2450MHz_Head/Zoom Scan (7x7x7) (7x7x7)/Cube 0:

SAR(1 g) = 13.3 W/kg; SAR(10 g) = 6.07 W/kg



System Performance Check_5200MHz-Head
DUT: Dipole 5GHz; Type: D5GHzV2

Configuration/5200MHz-Head/Area Scan (8x8x1):

Configuration/5200MHz-Head/Zoom Scan (7x7x12mm), dist=1.4mm (7x7x12)/Cube 0:

SAR(1 g) = 8.57 W/kg; SAR(10 g) = 2.42 W/kg



System Performance Check_5300MHz-Head
DUT: Dipole 5GHz; Type: D5GHzV2

Configuration/5300MHz-Head/Area Scan (8x8x1):

Configuration/5300MHz-Head/Zoom Scan (7x7x12mm), dist=1.4mm (7x7x12)/Cube 0:

SAR(1 g) = 8.52 W/kg; SAR(10 g) = 2.39 W/kg



System Performance Check_5600MHz-Head
DUT: Dipole 5GHz; Type: D5GHzV2

Configuration/5600MHz-Head/Area Scan (8x8x1):

Configuration/5600MHz-Head/Zoom Scan (7x7x12mm), dist=1.4mm (7x7x12)/Cube 0:

SAR(1 g) = 8.76 W/kg; SAR(10 g) = 2.47 W/kg



System Performance Check_5800MHz-Head
DUT: Dipole 5GHz; Type: D5GHzV2

Configuration/5800MHz-Head/Area Scan (8x8x1):

Configuration/5800MHz-Head/Zoom Scan (7x7x12mm), dist=1.4mm (7x7x12)/Cube 0:

SAR(1 g) = 9.02 W/kg; SAR(10 g) = 2.48 W/kg



Appendix B. SAR measurement Data

802.11b_1-Bottom Main-Speed
DUT: Notebook; Type: P102F

Configuration/Body/Area Scan (10x6x1):

Configuration/Body/Zoom Scan (5x5x7) (5x5x7)/Cube 0:

SAR(1 g) = 0.496 W/kg; SAR(10 g) = 0.244 W/kg



802.11b_6-Bottom Main-Speed
DUT: Notebook; Type: P102F

Configuration/Body/Area Scan (11x8x1):

Configuration/Body/Zoom Scan (5x5x7) (5x5x7)/Cube 0:

SAR(1 g) = 0.540 W/kg; SAR(10 g) = 0.258 W/kg



802.11b_11-Bottom Main-Speed
DUT: Notebook; Type: P102F

Configuration/Body/Area Scan (9x6x1):

Configuration/Body/Zoom Scan (5x5x7) (5x5x7)/Cube 0:

SAR(1 g) = 0.482 W/kg; SAR(10 g) = 0.232 W/kg



802.11b_1-Bottom Aux-Speed
DUT: Notebook; Type: P102F

Configuration/Body/Area Scan (9x8x1):

Configuration/Body/Zoom Scan (5x5x7) (5x5x7)/Cube 0:

SAR(1 g) = 0.624 W/kg; SAR(10 g) = 0.275 W/kg



802.11b_6-Bottom Aux-Speed
DUT: Notebook; Type: P102F

Configuration/Body/Area Scan (11x8x1):

Configuration/Body/Zoom Scan (5x5x7) (5x5x7)/Cube 0:

SAR(1 g) = 0.530 W/kg; SAR(10 g) = 0.237 W/kg



802.11b_11-Bottom Aux-Speed
DUT: Notebook; Type: P102F

Configuration/Body/Area Scan (9x6x1):

Configuration/Body/Zoom Scan (5x5x7) (5x5x7)/Cube 0:

SAR(1 g) = 0.625 W/kg; SAR(10 g) = 0.283 W/kg



BT-1M_78-Bottom Aux-Speed
DUT: Notebook; Type: P102F

Configuration/Body/Area Scan (11x8x1):

Configuration/Body/Zoom Scan (5x5x7) (5x5x7)/Cube 0:

SAR(1 g) = 0.124 W/kg; SAR(10 g) = 0.052 W/kg



802.11b EUT Bottom (Speed Aux Antenna), Z-Axis plot 

Channel: 11



802.11b_1-Bottom Main-WNC
DUT: Notebook; Type: P102F

Configuration/Body/Area Scan (9x6x1):

Configuration/Body/Zoom Scan (5x5x7) (5x5x7)/Cube 0:

SAR(1 g) = 0.706 W/kg; SAR(10 g) = 0.312 W/kg



802.11b_6-Bottom Main-WNC
DUT: Notebook; Type: P102F

Configuration/Body/Area Scan (11x8x1):

Configuration/Body/Zoom Scan (5x5x7) (5x5x7)/Cube 0:

SAR(1 g) = 0.619 W/kg; SAR(10 g) = 0.281 W/kg



802.11b_11-Bottom Main-WNC
DUT: Notebook; Type: P102F

Configuration/Body/Area Scan (8x6x1):

Configuration/Body/Zoom Scan (5x5x7) (5x5x7)/Cube 0:

SAR(1 g) = 0.497 W/kg; SAR(10 g) = 0.229 W/kg



802.11b_1-Bottom Aux-WNC
DUT: Notebook; Type: P102F

Configuration/Body/Area Scan (8x7x1):

Configuration/Body/Zoom Scan (5x5x7) (5x5x7)/Cube 0:

SAR(1 g) = 0.460 W/kg; SAR(10 g) = 0.182 W/kg



802.11b_6-Bottom Aux-WNC
DUT: Notebook; Type: P102F

Configuration/Body/Area Scan (11x8x1):

Configuration/Body/Zoom Scan (5x5x7) (5x5x7)/Cube 0:

SAR(1 g) = 0.479 W/kg; SAR(10 g) = 0.185 W/kg



802.11b_11-Bottom Aux-WNC
DUT: Notebook; Type: P102F

Configuration/Body/Area Scan (8x6x1):

Configuration/Body/Zoom Scan (5x5x7) (5x5x7)/Cube 0:

SAR(1 g) = 0.526 W/kg; SAR(10 g) = 0.200 W/kg



BT-1M_78-Bottom Aux-WNC
DUT: Notebook; Type: P102F

Configuration/Body/Area Scan (11x8x1):

Configuration/Body/Zoom Scan (5x5x7) (5x5x7)/Cube 0:

SAR(1 g) = 0.041 W/kg; SAR(10 g) = 0.015 W/kg



802.11b EUT Bottom (WNC Main Antenna), Z-Axis plot 

Channel: 1



802.11ac80M_42-Bottom Main-Speed
DUT: Notebook; Type: P102F

Configuration/Body/Area Scan (8x8x1):

Configuration/Body/Zoom Scan (7x7x12) (7x7x12)/Cube 0:

SAR(1 g) = 0.683 W/kg; SAR(10 g) = 0.164 W/kg



802.11ac80M_58-Bottom Main-Speed
DUT: Notebook; Type: P102F

Configuration/Body/Area Scan (13x8x1):

Configuration/Body/Zoom Scan (7x7x12) (7x7x12)/Cube 0:

SAR(1 g) = 0.640 W/kg; SAR(10 g) = 0.140 W/kg



802.11ac80M_106-Bottom Main-Speed
DUT: Notebook; Type: P102F

Configuration/Body/Area Scan (8x8x1):

Configuration/Body/Zoom Scan (7x7x12) (7x7x12)/Cube 0:

SAR(1 g) = 0.608 W/kg; SAR(10 g) = 0.137 W/kg



802.11ac80M_122-Bottom Main-Speed
DUT: Notebook; Type: P102F

Configuration/Body/Area Scan (8x8x1):

Configuration/Body/Zoom Scan (7x7x12) (7x7x12)/Cube 0:

SAR(1 g) = 0.471 W/kg; SAR(10 g) = 0.131 W/kg



802.11ac80M_138-Bottom Main-Speed
DUT: Notebook; Type: P102F

Configuration/Body/Area Scan (8x8x1):

Configuration/Body/Zoom Scan (7x7x12) (7x7x12)/Cube 0:

SAR(1 g) = 0.639 W/kg; SAR(10 g) = 0.150 W/kg



802.11ac80M_155-Bottom Main-Speed
DUT: Notebook; Type: P102F

Configuration/Body/Area Scan (8x8x1):

Configuration/Body/Zoom Scan (7x7x12) (7x7x12)/Cube 0:

SAR(1 g) = 0.477 W/kg; SAR(10 g) = 0.111 W/kg



802.11ac80M_42-Bottom Aux-Speed
DUT: Notebook; Type: P102F

Configuration/Body/Area Scan (7x7x1):

Configuration/Body/Zoom Scan (7x7x12) (7x7x12)/Cube 0:

SAR(1 g) = 0.779 W/kg; SAR(10 g) = 0.188 W/kg



802.11ac80M_58-Bottom Aux-Speed
DUT: Notebook; Type: P102F

Configuration/Body/Area Scan (13x9x1):

Configuration/Body/Zoom Scan (7x7x12) (7x7x12)/Cube 0:

SAR(1 g) = 0.603 W/kg; SAR(10 g) = 0.137 W/kg



802.11ac80M_106-Bottom Aux-Speed
DUT: Notebook; Type: P102F

Configuration/Body/Area Scan (7x7x1):

Configuration/Body/Zoom Scan (7x7x12) (7x7x12)/Cube 0:

SAR(1 g) = 0.634 W/kg; SAR(10 g) = 0.150 W/kg



802.11ac80M_122-Bottom Aux-Speed 
DUT: Notebook; Type: P102F

Configuration/Body/Area Scan (7x7x1):

Configuration/Body/Zoom Scan (7x7x12) (7x7x12)/Cube 0:

SAR(1 g) = 0.508 W/kg; SAR(10 g) = 0.114 W/kg



802.11ac80M_138-Bottom Aux-Speed
DUT: Notebook; Type: P102F

Configuration/Body/Area Scan (7x7x1):

Configuration/Body/Zoom Scan (7x7x12) (7x7x12)/Cube 0:

SAR(1 g) = 0.551 W/kg; SAR(10 g) = 0.132 W/kg



802.11ac80M_155-Bottom Aux-Speed
DUT: Notebook; Type: P102F

Configuration/Body/Area Scan (7x7x1):

Configuration/Body/Zoom Scan (7x7x12) (7x7x12)/Cube 0:

SAR(1 g) = 0.645 W/kg; SAR(10 g) = 0.161 W/kg



802.11ac (80M) EUT Bottom (Speed Aux Antenna), Z-Axis plot 

Channel: 42



802.11ac80M_42-Bottom Main-WNC
DUT: Notebook; Type: P102F

Configuration/Body/Area Scan (7x7x1):

Configuration/Body/Zoom Scan (7x7x12) (7x7x12)/Cube 0:

SAR(1 g) = 0.562 W/kg; SAR(10 g) = 0.144 W/kg



802.11ac80M_58-Bottom Main-WNC
DUT: Notebook; Type: P102F

Configuration/Body/Area Scan (7x7x1):

Configuration/Body/Zoom Scan (7x7x12) (7x7x12)/Cube 0:

SAR(1 g) = 0.645 W/kg; SAR(10 g) = 0.173 W/kg



802.11ac80M_106-Bottom Main-WNC
DUT: Notebook; Type: P102F

Configuration/Body/Area Scan (7x7x1):

Configuration/Body/Zoom Scan (7x7x12) (7x7x12)/Cube 0:

SAR(1 g) = 0.578 W/kg; SAR(10 g) = 0.178 W/kg



802.11ac80M_122-Bottom Main-WNC
DUT: Notebook; Type: P102F

Configuration/Body/Area Scan (12x8x1):

Configuration/Body/Zoom Scan (7x7x12) (7x7x12)/Cube 0:

SAR(1 g) = 0.375 W/kg; SAR(10 g) = 0.114 W/kg



802.11ac80M_138-Bottom Main-WNC
DUT: Notebook; Type: P102F

Configuration/Body/Area Scan (7x7x1):

Configuration/Body/Zoom Scan (7x7x12) (7x7x12)/Cube 0:

SAR(1 g) = 0.414 W/kg; SAR(10 g) = 0.145 W/kg



802.11ac80M_155-Bottom Main-WNC
DUT: Notebook; Type: P102F

Configuration/Body/Area Scan (7x7x1):

Configuration/Body/Zoom Scan (7x7x12) (7x7x12)/Cube 0:

SAR(1 g) = 0.405 W/kg; SAR(10 g) = 0.147 W/kg



802.11ac80M_42-Bottom Aux-WNC
DUT: Notebook; Type: P102F

Configuration/Body/Area Scan (7x7x1):

Configuration/Body/Zoom Scan (7x7x12) (7x7x12)/Cube 0:

SAR(1 g) = 0.681 W/kg; SAR(10 g) = 0.207 W/kg



802.11ac80M_58-Bottom Aux-WNC
DUT: Notebook; Type: P102F

Configuration/Body/Area Scan (12x8x1):

Configuration/Body/Zoom Scan (7x7x12) (7x7x12)/Cube 0:

SAR(1 g) = 0.671 W/kg; SAR(10 g) = 0.196 W/kg



802.11ac80M_106-Bottom Aux-WNC
DUT: Notebook; Type: P102F

Configuration/Body/Area Scan (7x7x1):

Configuration/Body/Zoom Scan (7x7x12) (7x7x12)/Cube 0:

SAR(1 g) = 0.579 W/kg; SAR(10 g) = 0.167 W/kg



802.11ac80M_122-Bottom Aux-WNC
DUT: Notebook; Type: P102F

Configuration/Body/Area Scan (7x7x1):

Configuration/Body/Zoom Scan (7x7x12) (7x7x12)/Cube 0:

SAR(1 g) = 0.548 W/kg; SAR(10 g) = 0.164 W/kg



802.11ac80M_138-Bottom Aux-WNC
DUT: Notebook; Type: P102F

Configuration/Body/Area Scan (7x7x1):

Configuration/Body/Zoom Scan (7x7x12) (7x7x12)/Cube 0:

SAR(1 g) = 0.688 W/kg; SAR(10 g) = 0.215 W/kg



802.11ac80M_155-Bottom Aux-WNC
DUT: Notebook; Type: P102F

Configuration/Body/Area Scan (7x7x1):

Configuration/Body/Zoom Scan (7x7x12) (7x7x12)/Cube 0:

SAR(1 g) = 0.475 W/kg; SAR(10 g) = 0.155 W/kg



802.11ac (80M) EUT Bottom (WNC Aux Antenna), Z-Axis plot 

Channel: 138



Appendix D. Probe Calibration Data 

Object: EX3

















































Appendix E. Dipole Calibration


